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Knowage

Knowage is the professional open source suite for modern business analytics over traditional sources and big data
systems. Knowage is the new brand for SpagoBI project: this new brand marks the value of the well-known open
source business intelligence suite after significant functional and technological transformations and a new offering
model. The suite is composed of several modules, each one conceived for a specific analytical domain. They can be
used individually as complete solution for a certain task, or combined with one another to ensure full coverage of user’
requirements.
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CHAPTER 1

How to use Knowage

1.1 Data security and access management

1.1.1 Behavioural Model
An important topic related to the visibility on documents and data according to the roles and profiles of the end users,
is the Behavioural Model. The behavioural model is based on four main concepts:
* user profile, defining the user roles and attributes;
* repository rights, defining the users rights in terms of document accessibility;
* analytical drivers, defining which data of a document can be shown to the user;
* presentation environment settings, defining how the user can reach and run his own documents.
and mainly answers the following questions:
* WHO uses the business intelligence solution (user profile);
» WHAT is visible to users, in terms of documents and data (repository rights and analytical drivers);

* HOW users work with their documents (analytical drivers and presentation environment settings).

1.1.2 User profile and roles

Knowage users are defined by:
¢ identities,
e roles,
* profiles.

The identity of a user consists of a set of data used to identify that user, i.e., a username and a password, as well as a
human readable full name.
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The profile of a user consists of a set of properties called attributes, describing general information about the user,
e.g., age and gender, but also domain-specific properties, such as the organizational unit to which he belongs. Some
attributes, such as name and email, are defined by default in Knowage. Others can be added by the model administrator,
as explained in the following sections.

The role of a user represents a categorization of a group of users. These roles may correspond to specific positions in
the company, e.g., “general manager” or a “sales director”, or to a position with respect to the BI project, e.g., “data
administrator” and “BI developer”. Different users may have the same role, as well as the same user may have multiple
roles.

You will not have grants to create new roles or users, but you are asked to match them during document profilation
phases. In the following we are going to describe the elements needed for adding parameters. This elements involves
profilation too. To conclude we will see how to manage accessibility while creating a document.

Table 1.1: Knowage Role Types.

Role Type Description Standard
User

ADMIN General administrator. biadmin
Manages all Knowage functionalities.

MODEL_ADMIN Model administrator. bimodel
Manages the Behavioural Model and its associated functionalities.

DEV_ROLE Developer. bidev
Creates and modifies datasets and documents.

TEST_ROLE Test user. bitest
Tests analytical documents.

USER End user. biuser
Executes documents visible to him and creates ad-hoc reporting analysis.

Knowage allows you to create several roles, according to your project needs. However, all roles must belong to a
specific role type. A role type is a higher-level categorization used by Knowage, in order to map roles for the different
features of the suite.

Pre-defined roles are summarized in the Table 5.1. The first four roles are technical roles, while the last one, the user,
is the actual end user. Each role type has a default user associated to it. Other users can be created and associated to a
role type.

When a user logs in into Knowage, his profile is automatically loaded. The full name is visible by clicking on the info
button at the bottom left corner of the page.

Authentication can be handled internally by Knowage or delegated to an external Single Sign On (SSO) system.

Hint:

Authentication Management: The choice of handling authentication internally or delegating it to an
external SSO system typically depends on the presence of an authentication system already in place.
If this is the case, Knowage can seamlessly integrate with the existing authentication infrastructure.

Once the user has logged in, his role is loaded. Roles are managed internally. In case the user is associated with
multiple roles, he will be asked to choose one.

Alternatively, from the Knowage Administrator menu, he can select a default role that will be kept valid until he logs
out.

Steps to follow in the definition of a behavioural model:

* Create profile attributes;

4 Chapter 1. How to use Knowage
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Fig. 1.1: User roles in Knowage.

¢ Create roles;
 Create users and associate profile attribute values and roles to them.

Knowage supports the management of user profiles and roles through the Profile Management menu section. This
menu is only visible to Knowage administrator and to the model administrator, since users and roles management is a
critical operation that requires an appropriate level of responsibility.

The Profile Management menu section contains three sub-menu items:
 Profile Attributes: to define new profile attributes and manage the existing ones.
* Roles: to create new roles and manage permissions for each role.

» Users: to create users, manage their identities, assign values to their profile attributes and associate them with
roles.

In the following, we show how the model administrator can define user profiles and roles using these functionalities.
Remember that Knowage profile management can also be integrated with external profiling systems.

Clicking on Profile Attributes, the list of currently defined attributes is shown. To add a new attribute, click on the
Plus icon: a new row is added to the list, where you can insert the Name, the Description and the Data type. To delete
an attribute, select the corresponding row and click on the Delete icon.

Attributes defined in this section will be available to all user profiles. It is not mandatory to assign a value to each
attribute for each user, since profile attributes without values will not be considered in the definition of the user profile.

In addition to the profile attributes created by administrator, by default Knowage provides the following profile at-
tributes:

 user_id: set with the user unique identifier;

* user_roles: set with user roles selected from the ROLES tab in Users Management menu;

TENANT_ID: set with the tenant unique identifier;

e user_session_roles: set like user_roles attribute, if no default role is set. Set with default role selected, other-
wise.

 language: set with the language selected by the user

1.1. Data security and access management 5
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The image below, shows a new Profile attribute named Country manually fed. The alternative option to feed the
attribute is by means of a Lov, from where a value is going to be picked up when assigning the attribute to a user.
Multivalue option in this case is not enabled, so only one value is inserted.

Country X

search Q Name
Country

Country ] Description
Country

NewAccentChars o]
- Data type

String v

(® Manual input O tov

= Multivalue @ Allow user to see field

Fig. 1.2: Profile attributes Management.

Once the attributes are defined, the model administrator can define roles, using the Roles functionality. The role
management tool is two-sided: on the left you can see the list of already defined roles. At the beginning of a project,
only default roles are visible. To add a new role, click the Plus icon and move to the right panel. To delete a role,
simply click on the Delete icon available for that role once saved.

Hint:

Role Management: The behavioural model should be built taking into account the specificity of each
organization and the needs of the BI project. Therefore, it is a good practice to define specific roles
for the BI project and avoid using Knowage technical roles only.

The right panel contains the following tabs. The Detail tab allows the administrator to define role name and role type
(mandatory). The role type regulates the visibility of that role based on the types already described. A code and a
description can be added too, as shown below.

The Authorizations tab allows you to assign permissions to each role. Rights are predefined and grouped into cate-
gories, as shown above.

The Business Models, Data sets and KPI Categories tabs are intended to assign specific categories to each role, in a
way that each user can only see the business models, datasets or KPI that belong to the categories associated with his
role.

The Business Models tab is only available for modules KnowageBD and KnowageSI, while the KPI Categories tab is
only available for KnowagePM. More details on business models and KPIs can be found in the corresponding chapters.

1.1.2.1 User Management

The User Management section includes a left panel that allows the administrator to create and delete users, and a
right panel that allows the management of user details, roles and attributes.

1.1.2.1.1 User unlock

If user reaches the maximum number of failed login attempts (editable in advanced configurations), it will be blocked
by Knowage and access will be denied. By accessing Knowage with a user having user management privileges, the
blocked user will be displayed with a red warning sign and it will be possible to unlock it using the “unlock user”
button. After that, the user will be able to log in using the latest set of credentials.

6 Chapter 1. How to use Knowage
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1.1.2.1.2 Roles settings

Clicking on the ROLES tab you have to select one o more roles to associate with the user. After that, if more than one
role is associated to the user, you can choose the default role by selecting it from the combo box on the top of the page.

Default role is optional: if you don’t select a default role, at login time all the available roles for the user will be loaded.
If you select a role, at login time it will be the session role selected.

Prep_admin *
Detail Roles Attributes
Roles
D name
admin
D fdemo/user
D fdossier/admin
D fdossier_tenant/admin
D fkpifadmin
fktefadmin
D /menu/admin
D freqistry_tenant/admin
D ftest_importexport/admin

Fig. 1.6: Users Management - Roles settings example

In the example above, for the user “Prep_admin” you can choose from “admin” and “kte_admin” as default role.

You can also assign an attribute profile to a user. In this case it is enough to valorize the attribute that you want to
assign. The below image, shows an example. The attribute Country formerly created as a Profile attribute has been
assigned to the user kte_admin. The image shows that some other attributes are available but they are not considered
as they remain empty.

1.1.3 Analitycal Driver

An analytical driver (hereafter simply driver) models a concept or a piece of data frequently used as a distinguishing
criterion on the global data context. A driver highlights the concepts guiding the analysis, providing a unique repre-
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Fig. 1.7: Users Management - Attributes settings example

sentation of them and describing how they are shown and checked according to the end users’ roles. When connected
to analytical documents, a driver produces an explicit or implicit parameter used to filter data.

‘ { = Customers By Occupation (<]

Customers By Occupation 8 ¢ v H x

Product Department * &
O Aleoholic Beverages.

Fig. 1.8: Parametric Report.

The Figure above represents a report with two parameters:

¢ the Department, a mandatory field, displayed as a lookup and with possible values: Alcoholic Beverages, Baked
Goods, Baking Goods and so on;

 the Age Range, a mandatory field, displayed as list of values and with possible values 0-10, 10-20 and so on.

All these aspects are regulated by the analytical driver behind each parameter. In particular, each driver provides many
use modes, defining:

* Who is involved in a specific use mode, in terms of a list of end user roles, considering that a role can be
associated to a single use mode only.

1.1. Data security and access management 9
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* What data he can access and how they are presented to the end user for his potential selection. This information
is provided by the so called List of Value (LOV).

* How to check the validity of the chosen values. This information is provided by the so called Check.

In other terms, each use mode refers to an initial visualization method and content (LOV), to one or more validation
rules (check) and to one or more end user roles (roles). The logic of a driver is represented in Figure below.

Analytical Modalities Roles, LOVs and Checks
drivers (0...n) (1...n)
Do o
— Use Mode ‘ LOV ’ LoV (1)

[ Check} [ Check } [ Check} Checks (0...n)

Use Mode ‘ LOV

Analytical
Driver

LoV (1)

[ Check J [ Check ] [ Check J Checks (0...n)

Fig. 1.9: Analytical driver schema.

Let’s consider the following example. We need to represent the concept of “product family”. Since this is a common
driver and discriminator for the enterprise analysis, an analytical driver will be coded, with all its behavioural rules,
such as:

« if the user is a call center operator or a user that provides internal support, he can manually write the product
family he wants to select. This value will be formally verified (it must be a text) and checked on the product
family registry.

« if the user is a product brand director or an operative secretary, he can choose the value from a preloaded list of
all the product families belonging to his brand. For this reason, the value does not need any check.

Once defined, a driver can be related to many documents, driving their behaviour and filters in a common way. This
way, a user who runs different documents that use the same drivers always receives the same parameter form, applying
the same filters over shown data. In fact, when an authenticated user (with its roles and profile) runs an analytical
document, its technical metadata are read, mainly in terms of document template and related drivers. Based on them, a
customized page for the parameters input is produced, according to the driver logic for the end user role. The selected
values are then validated and the final output comes to the user. Next figure shows this process.
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Fig. 1.10: Analytical driver schema - Example.
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Thanks to analytical drivers, a single document is able to cover the analytical demands of various categories of users,
with noticeable advantages in terms of:

* reduction of the number of documents to be developed and maintained,

* consistency in the request for parameters,

» complexity reduction in the development of documents, thanks to the separation between security matters and
massive development,

* simple maintenance of the security (visibility over data) over time, despite the increase of developed documents
or added engines.

In the next paragraphs we explain how to create a new analytical driver together with its basic components.

DOC METADATA DOC METADATA DOC METADATA DOC METADATA

Analytical Analytical

Analytical Analytical
metadata template metadata template

metadata template metadata template

The metadata of the analytical document are read, and a page is pr ed 1o allow the user to set parameters, based on user’s role

Mesdurin Morman -

takpimd dnztins finkes, K45 o Cheris
dilars |0.n) L.

[ mm L A
'

Fdaral g mall e Hin_aan
(Al

[

OLAP REPORT

Fig. 1.11: Overall process.

1.1.4 List Of Value

A List Of Value (LOV), is a collection of data organized in attribute-value fashion. For example, the LOV in LOV
example retrieves id, name and food family for a product.

Listing 1.1: LOV example

{195, High Top Almonds, Food};
{522, Tell Tale Walnuts, Food};
{844, Very Good Soda, Drink};

12 Chapter 1. How to use Knowage
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There may be multiple attributes in a LOV, but only one of them is the core value that is actually used in the analytical
driver. Other values have a descriptive function: they can be used to provide a human readable description of the LOV,
as well as to store information used, for example, to correlate analytical drivers. In our example, the core value is the
customer’s id, while the others are additional data describing the customer. Knowage allows to create different types
of LOV:

* Query: SQL query to retrieve values from the database;

 Script: Groovy or JavaScript to dynamically return values;

List of fixed values: Values are defined statically at LOV creation time;
» Java objects: External object invoked by name that returns the list of values;

* Dataset: Dataset already defined in Knowage Server that is used to retrieve values. Note that the dataset must
not contain parameters, while profile attributes are allowed.

0
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Fig. 1.12: LOV list.

To create and manage LOVs, select Behavioural Model > Lovs Management from the administration menu. The
entire list of available LOVs appears, as shown in figure above. For each LOV, the list shows the label, description and
type; to see the details of a LOV the user must simply select it and they will appear in the right half of the page. On

the contrary, to delete one dataset click on the icon available at the end of the row. Notice that you cannot delete
a LOV if a driver is currently using it.

1.1. Data security and access management 13
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To create a new LOV, click on the icon U at the top right corner of the page. The LOV creation interface will open,
where you can set label, name and description, choose the LOV type and define its values accordingly.

DEMO_ProductFamily X

OV Type *
Label * Name * LoV Type

DEMO_ProductFamily DEMO_ProductFamily Query Statement ~

Description
DEMO_ProductFamily

WIZARD QUERY Preview Test @ s

Data Source *

Foodmart_demo v

Query Definition

1  select distinct product_family from product_class

Fig. 1.13: LOV Creation interface.

Once completed the form, click on Preview button to enable the Test button. Notice that you cannot save the LOV
without testing it, since this allows to detect errors before the LOV is actually used in a driver and associated to a
document. After testing, you will be able to define which column is the actual value of the LOV, i.e., which value will
be passed to the analytical driver using this LOV. Only one column can be the value attribute and only one column
can be chosen as Descriptive attribute, while the others can be visible. The two figures below exhibit an example.
Columns that are not visible can be used for correlating drivers.

Note: Correlating analytical drivers

Drivers can be correlated so that the value of the first driver is used as a parameter to select values in the second. Read
more at Analytical document chapter.

We stress that the visibility of specific fields serve to improved human readability when applying filters to documents
handled by third users. Moreover it is possible to choose (refer to next figure) between simple, tree and tree with
selectable internal nodes typology of LOV. The last two are hierarchical and let the user visualize the parameters
together with their logical tree structure.

Note: Create a LOV for the default value of an analytical driver of type Manual Input Date

This note is useful when using an analytical driver of type Date with an input of type Manual. In the case you want
to use a particular date as default value for that driver, you have to use this syntax for the LOV: select ‘2017-09-
10#yyyy-MM-dd’ as fixed_date. Instead of the fixed date 2017-09-10 you can also use as default date the today date
for example; in this case you can use a query of this type: select concat(to_date(now()) , #yyyy-MM-dd’) as today.
The most important thing is to concat to the default date you want to use the string #yyyy-MM-dd.
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Fig. 1.16: Hierarchical LOV definition.

Note: Create a LOV for the default value of an analytical driver with a hierarchical LOV

In case you want to add a default value to an analytical driver with an input of type hierarchical LOV you need to use
another hierarchical LOV with the default values desired. If the analytical driver LOV is of type Tree then the default
LOV need to be of type Tree too. The LOV need to have values for the leaf level only. Otherwise, if the analytical
driver LOV is of type Tree selectable inner nodes the default LOV need to be of the same type. The default LOV may
have values for one of the level used in the hierarchical LOV. For example, suppose you have an analytical driver with
a hierarchical LOV having levels Product Family > Product Category > Product Department. If the hierarchical LOV
is of type Tree then in the deafult LOV you need to insert one or more values for the level Product Department. Your
default LOV have one level, the Product Department. In case the LOV is of type Tree selectable inner nodes you can
choose one of the three levels. Your default LOV have one level between Product Family, Product Category or Product
Department.

1.1.4.1 Parametrizing LOVs

Suppose that you need to retrieve a list of values representing all brand names of your products. Then you can use a
Query LOV like in Query LOV example:

Listing 1.2: Query LOV example

SELECT DISTINCT PRODUCT_FAMILY, BRAND_NAME
FROM PRODUCT

This is suitable for end users like the general manager who need to see all brands for every product family. Suppose
now that another end user is, for example, the food manager. He should not see every brand name, but only those
related to the Food product family. This could be done using user’s profile attributes.

In particular, all query except the List of fixed values type can be parameterized using profile attributes. This
means that, at LOV execution time, the value of the attribute in the user’s profile is assigned to a placeholder in the LOV
query/script. Suppose that, in our example, the food manager user has the profile attribute pr_family equal to Food.
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You can write this second Query LOV using the placeholder with the standard syntax ${profile_attribute_name},
as shown in Parametric query.

Listing 1.3: Parametric query

SELECT DISTINCT PRODUCT_FAMILY, BRAND_NAME
FROM PRODUCT
WHERE C.PRODUCT_FAMILY = '${pr_family}'

Then, at LOV execution time, for the user food manager the query becomes as shown in Runtime placeholder substitute
and hence the corresponding LOV will return only the brand names related to the Food product family.

Listing 1.4: Runtime placeholder substitute

SELECT DISTINCT PRODUCT_FAMILY, BRAND_NAME
FROM PRODUCT
WHERE C.PRODUCT_FAMILY = 'Food'

This means that if you are the food manager and your user has the profile attribute pr_family=Food, then you will
see only the brand related to the food family as a result of this LOV; while if you are the drink manager and your user
has consequently the profile attribute pr_family=Drink, you will see only the brand related to drink family products.

Note: Standard profile attributes

There are some standard profile attributes always available that don’t’ need to be defined for each user. These profile
attributes are:

* user_id contains the user id of the logged in user

* user_roles contains the current user’s roles, joined as a SQL IN clause fashion, for example: ‘gen-
eral_management’,” human_resources_management’

e TENANT_ID contains the tenant to which the user belongs

Note that an information button and a profile attribute button are available to guide user in writing the code properly,
using the syntax correctly and typing the right profile attribute name.

1.1.4.2 Creating a validation rule

Knowage supports the validation of the document’s input parameters via validation rules. Validation rules can be
defined in Behavioural model > Constraints Management. A validation rule checks parameter values as given by
LOVs to verify that they comply with the defined constraints.

Knowage default checks are:
e Alfanumeric: it checks if the parameter is alfanumeric;
* Numeric: it checks if the parameter is numeric;
* Letter String: it checks if the parameter is a letter string;
e E-Mail: it checks if the parameter is an e-mail;
* Fiscal Code: it checks if the parameter has the correct syntax of a fiscal code;

* Internet Address: it checks if the parameter is an internet address.

If the administrator needs to create additional validation rules, he can click on v to open the rule creation interface.
Here he can define a customized validation rule using the available check options:
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Fig. 1.17: Assistance in retrieving syntax and profile attributes.
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Fig. 1.18: Contraints Management.
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* Date: here you can set a customized format type of date;

* Regular Expression: to set a regular expression validation rule;

* Max/Min Length: it lets you set the maximum and/or minimum character parameters length;
* Range: to set a range the parameters value has to satisfy;

* Decimal: to set a maximal decimal places for the parameters.

1.1.4.3 Creating an analytical driver

As explained at the beginning of this section, analytical drivers use information about users, their roles and profiles to
filter data returned by their associated LOVs. Users, roles and profiles must have been already defined in the project
context so that they are available to the driver.
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search

rrrrr
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35) Single_AD_Drink_c o

® B U 3DV &
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43) Single AD_Drink a ALL
& manual date a Type* Lov+ Select Modality *

o Lov v Q  Select from popup window v

33 AD_Brands filter o Defautt Valve * Select*
Pick Up v Mainlovs firstitem v
3% Year -
33) DEMO_ProductFamily -
33 Manual Input String o
3%) cov_itaregions o
33) covperiods -
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39) cov_periods_worldwid o
g3) cov_worldwide_state o
3% cov_column_incidenza -
cov_columns_delta -

Fig. 1.19: Analytical Driver Management.

To create a driver, select Behavioural Model > Analytical Drivers Management from the developer menu. Here, you
will see the entire list of available drivers. For each driver, the list shows unique label, description and type. To explore
details the user must just select one menu item from the list and they will appear in the half right side, as shown in the

figure above. Otherwise to delete one analytical driver the user must use the icon available at the end of each
row of the list. Notice that you cannot delete a driver if a document is currently using it.

To create a new driver, click on U at the top right corner. The driver creation interface will open. At first execution
only the upper part of the window is visible, as shown in the figure below. The upper part is the Detail section, where
you can set the label, name and description. Choose the type between Date, String or Number depending on the type
of expected data. Select Functional or Temporal if the driver is used by an end user or a scheduler, respectively. A
click on the save botton, enabled as soon as the form is filled in, will save the driver and let the section below appear.

In the Analytical Driver Use Mode Details section, one or more LOVs are linked to the current driver, as well as roles
and checks are assigned via the so-called use modes.
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Fig. 1.20: Driver creation.
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To associate LOVs to the driver, switch to the “Analytical Driver Use Mode Details” tab. Here the user must set label
and name of that specific use mode, the kind of input among LOV input, Manual input and Map input, as shown in
below.

No data found

Use Modes ADD

o @ | Details @  Roles @  Constraints

Description

Type* v

T ' F
Use Modes ADD

all a Details Roles Constraints

0oooROoO) .

Fig. 1.21: Detail panel of Analytical Driver creation, second step.

The first type allows the user to pick values from a previously defined LOV. When selecting this option the interface
spread out the configuration panel where the user is asked to select a LOV from the list and a Modality. The latter
defines how values are displayed and selectable when executing the document. In fact the user can choose among:

¢ Select from list: all admissible values will be displayed directly within the drivers panel;

* Select from popup window: user will be able to select between admissible values by a lookup table displayed
within a popup window;

* Select from tree: conceived for hierarchical LOVs, lets the users navigate the values in a hierarchical way;
¢ Select from combobox: the driver will look like a drop down menu.

The second kind of input expects the user to type manually the value. Otherwise the third opens a map from which the
user must select one or more regions accordingly to the layer property. When selecting this option the interface spread
out the configuration panel where the user is asked to choose a layer and the layer property. More details are supplied
in next sections for this kind of input.

Moreover the user can add default values (namely values that will be passed to the document at its first execution)
using the dedicated area. Here it is possible to pick default values from another LOV or to pick the first or the latter
value of the current LOV (if the LOV input type was selected).

In case of Manual Input Date the user can specify a maximum value driven by a LOV:

During execution of a document, the date picker will be limited by that value:
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Fig. 1.22: Detail panel of Analytical Driver creation, specification of a maximum value.
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Fig. 1.23: Detail of a date picker for a date parameter with maximum value specified.
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Note: Analytical driver of type Manual Input Date with a default value and/or max value

In the case you want to use an analytical driver of type Manual Input Date with a particular date as default value and/or
a maximum value, you have to use a particular syntax for the LOVs query. See the note Create a LOV for the default
value of an analytical driver of type Manual Input Date in the section Creating a List Of Value for more details.

Note: Analytical driver with hierarchical LOV and default LOV

In the case you want to use an analytical driver with a hierarchical LOV and a default LOV the latter need to be
hierarchical too. For more details see Create a LOV for the default value of an analytical driver with a hierarchical
LOV note in the section Creating a List Of Value.

At the bottom of the page the user must associate roles to the “use mode”. This action is mandatory. The user connects
the user’s roles that he/she wants to be allowed to see a certain list of values or certain regions or be able to type values
at his/her convenience.

Therefore, since an admin user can decide to separate values according to the other users’ roles, the analytical driver
definition allows to configure different use mode. We can also set validation checks if needed. Then it is sufficient to
save each use mode and click on new use mode to set a new one. We repeat the same procedure for all the use modes.
Each use mode is represented in a separate tab. We will go deeper into this at the end of the section.

All the selections can be multi-valued, but note that this option has to be set directly on the document detail during
analytical driver association.

1.1.4.4 Creating an analytical driver for a spatial filter

In previous section we explained how to configure a driver and how it can be linked to different kind of inputs. In this
part we linger on the possibility to define a spatial analytical driver. Referring to the following figure, we notice that
for setting the geographical driver we must select the map input option: here, expanding the combobox you choose
the layer on which the filter will act. It is then necessary that the layer has been previously created and uploaded into
Knowage Layers catalog. Then it is mandatory to specify the property name of the geometry in use using the manual
text box just below. Remember that the property name must be exactly the same, therefore respect the upper and the
lowercase of the string.

Use Modes ADD

(1] al @ Details Roles @) Constraints

Label Name
all all
Description

Type™* Layer Layer Property
Map Input v usa_states_file ~ STATE_ABBR

Default Value
None v

Fig. 1.24: Spatial analytical driver settings.

These few steps will implent the spatial analytical driver to be associated to a document and be used to set a spatial
filter.
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1.1.4.5 Analytical driver’s use modes

Sometimes the same analytical driver (i.e., the same concept, like the concept of product brand) should display different
values according to the user that is executing it.

Suppose you have a report on sales and costs like the one in the first figure of this chapter and you want to add to
it the possibility to filter also on product brands. If you load the report as the general manager, you should choose
between all the possible product brands in the corresponding parameter. If instead you load it as, for instance, the food
manager, then you should be able to filter only on product brands related to the Food family.

In order to do this, let us focus again on the definition of the LOV and check that the already defined use mode
All Brands is associated to the correct role general_manager. Here you can add a second tab, called for in-
stance Profiled_Brands, and associate it to the role product_manager. This is because the food manager user has
product_manager role with profile attribute pr_family = Food.

Finally, we choose the second LOV created, the one returning only those brands that belong to a specific family (see
the code example in section Parametrizing LOVs). The family is selected by checking the value of the family attribute
in the user profile.

Notice that here you can also choose a different type of display mode for the LOV. In other terms, different use modes
correspond not only to different LOVs, but also to (possibly) different display mode (pop-up windows, combobox,
...). For instance, you can select a combobox display mode for the All Brands use mode and the pop up window
display mode for the Profiled_Brands use mode.

Once you have saved the LOV, just log out from Knowage and log in with a different user role, i.e. as a general
manager, food manager and drink manager. Executing your report on sales and costs you can now notice the differences
on the values and on the display mode of the Product Brand parameters according to the different users. Notice that,
for food manager and drink manager, the parameters are always displayed as a pop-up window, while for the general
manager also the display mode of the parameter varies.

1.1.4.6 Behavioural Model Lineage

It is possible to show a summary of the links between the LOVs, the analytical driver and the documents by selecting
Behavioural Model > Behavioural Model Lineage.

The entire list of available LOVs, analytical driver and documents appears, as shown in figure below.

By selecting one LOV or Analytical Driver or Documents the other will refresh showing only the elements associated
with the selection done. To come back to the original situation click the refresh button on the top right corner.

1.1.5 Analitycal Document
The analytical model is the core of Knowage Server and covers the whole range of analytical needs, providing many
solutions for each analytical area, like reports, cockpits, OLAP documents, KPIs and so on.

The main element of the analytical model is the so called analytical document, a word used to group under a common
concept all different types of documents that can be developed with Knowage (report, cockpit, etc.) when performing
a BI analysis.

In this chapter we describe step by step how to create a new analytical document. There exist many different document
types, each with its own peculiarities. Here we provide a generic overview on common features, will focus on available
types peculiarities in each dedicated part.

1.1.5.1 Main concepts

The creation and management of analytical documents in Knowage involves different elements:
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Fig. 1.27: List of LOVs, analytical driver and documents.

Template The template defines the standard layout of a document, including specific information on its appearance
and the way contents should be displayed. Templates can be encoded by hand or using Knowage designers,
when available. For each analytical document the history of templates is maintained. Old templates can be
restored if needed. A new version is saved at each deployment, either manual or from Knowage Studio.

Dataset Each document is associated to one or more datasets. The dataset provides actual data that will be represented
according to the defined template. That is to say, the dataset provides the actual content of the analysis and the
template is in charge of giving it a meaningful structure.

Data source In order to retrieve data via the dataset, a source of information must be defined. Depending on the type
of document, the data source may be associated to the document either directly or implicitly (via the dataset).

Parameters Parameters allow the connection between the document and analytical drivers associated to it. In other
words, at document execution time, each driver generates a value that is assigned to the corresponding parameter.

These elements are then combined inside each document engine, in order to produce different analytical documents.
This process generates an HTML output, which can be accessed and navigated using a web browser. Other output
formats are supported, including XLS, CSV, PDF, XML.

1.1.5.1.1 Document types

Regardless of their type, all analytical documents interact with some generic components (such as cross-services) and
with the specific engine that generate them (e.g. Report engine, OLAP engine). Therefore, all analytical documents
are managed in the same way in terms of:

* document storage and versioning;

* document life cycle, based on a specific approval process including different status (development, test, released,
suspended);

» multiple positioning on the repository and indirectly first visibility level;

* rules to restrict document visibility to some end user profiles;
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* management of analytical drivers;

» multi-format export logic;

¢ attribution of business metadata;

¢ scheduled execution;

¢ collection of auditing and monitoring data;
* adding end user notes;

* adding bookmarks;

¢ end user evaluation;

* sending the document by email;

¢ on-line or off-line (scheduled) execution.

This means that the above mentioned features are also inherited by every new engine that is developed or integrated
into Knowage.

In the next sections we describe in detail how to create and manage analytical documents in Knowage.
1.1.5.2 Register an analytical document
There are two different ways to create a new document on Knowage Server. The first option involves Knowage Studio:

within it you can simply click on Deploy and the document window will open with pre-filled options. Please note that
Knowage Studio can be used to create Birt document only.

Note: Deploy a document from Knowage Studio

Knowage Studio is the tool that allows to design and upload documents onto Knowage Server. Please refer to the
dedicated section for full details and examples.

The second option is to manually create the document on the Server. This is the most general way since the Studio
designer is not yet available for all documents types.

1.1.5.2.1 Analytical documents on Server

First of all click on Document Development from the BI functionalities menu, as shown .

By default the page is divided into two parts, as shown in figure below: 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.

At the top of this side panel you find four button:

o

o execute the document;

. access document details;

O] .
. D clone the item;
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Fig. 1.30: Documents Development section.
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Fig. 1.31: Side panel.

. erase the document.

The figure below shows the detail panel of a document. On the left, document details are shown, including name, type,
dataset and state. On the right, you can see the functionality tree and the document position. If you want to copy or
move a document from a folder into another, check or uncheck the corresponding folders.
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Fig. 1.32: Detail panel of Knowage analytical document.

In order to create a new document you need to click on the red plus button in the top right corner of the Document
Development page. The different types of documents that you can create are: Cockpit and Generic Document.
Please note that not all of them are available in all Knowage products.

To create a new generic document click the above-mentioned button and select Generic Document. You will be shown
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a window like the one in figure above but with empty fields, in order to allow you to define the document details.

First of all, choose a label, a name and a description. It is important to point out that the label is the unique identifier of
the document in Knowage Server. Then, select the type of document and the appropriate engine from the drop down
menus, according to the document you are developing (see figure below).
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Description

[ Functionalities

v [ [] Analytical Documents

0[] Reports
Preview Image F

Type* Engine * 0[] cockpit
Cockpit v Cockpit Engine v

v D Dynamic Maps
Select a type to unlock the available engines. D Y P

Refres!
State * v o0

conds) [ [] target document (cross navigation)
Select the number of milliseconds after the Gocument willrefresh 0[] svgviewer
@ o visivle M & Locked 0 [] Multidimensional Analysis
oJkm
© [ covid19
0 [] securityTest

© [ demo_user

Fig. 1.33: Select Type and Engine for a new document.

Now you have to select the datasource that will feed your document with data.

You can select the data source from the drop down menu. And select the dataset from the pop-up window and click
save.

Note that some types of document do not require the definition of a dataset at this point because they use embedded
datasets.

It is advisable to regularly save the document in this process, by clicking the related button save at the top right corner
of the window.

1.1.5.2.1.1 Document lifecycle

The next step is to choose the status of the document using the State drop down menu. At any time in fact, each
document is associated to a state, which will typically change over time following the development of the project.
Those states are:

* development;
* test;

e released;

* suspended.

Upon creation, the document is by default in development state. Any time you upload a new template or make changes
to the document, it is recommended that the state is updated so as to reflect its actual development state.
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Fig. 1.34: Selecting a datasource for the document.

The main reason for this is that the state of the document has an impact on its accessibility. As discussed in the
behavioural model, Knowage defines role types (administrator, developer, tester, user). States are compatible with the
corresponding role type. Administrators can change the state of documents at any time. Developers can not access
only the documents with test state. Testers can not see documents in development or suspended state. Users can
execute only documents in released state. Note that a tester may change the state of a document from test back to
development.

Important: Enterprise Edition only

In KnowageER you may also decide to temporary “lock” a document while he is working with it: it is enough to set
the Lock by user item. This prevent other developers from modifying the same document you are working on.

1.1.5.2.1.2 Template Versioning

When you register a document on the Server, you need to associate a template to it. Click on tab History and then on
button Add to choose a template from your local file system and upload it.

You may have edited the template by hand or using the Studio designer. Clearly you will not have to upload the
template if you are using the automatic deploy from the Studio.

Knowage Server supports versioning of uploaded templates, as shown below. To view them, click on tab History. All
templates are saved with their date and name, and can be easily uploaded or deleted. To upload a template, click on
button Add to choose a template from your local file system and upload it: the new template will be uploaded. Using
the same list you can download or delete a template.

1.1.5.2.1.3 Document Visibility

After having defined all details, you need to choose where the analytical document shall be saved in the functionality
tree. This choice has an impact on the visibility of the document. Since folders in the functionality tree are subject to
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B x

Document Details
informations ~ Drivers  OutputParameters  Datalineage History

Template History Template

search Q ‘ 1= @ Content of this file type cannot be shown
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Template History Template

search Q ‘ ® © Content of this file type cannot be shown
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template.shicockpit

template sbicockpit

Fig. 1.35: Template versioning for analytical documents.
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different access policies, which can be set when creating the node, then each document saved in that folder will inherit
permissions accordingly.

Warning: Repository structure and rights

The Functionalities tree is Knowage document repository. It is managed by administrator, who is in
charge to profile user visibility too.

Note that the same document can be saved in different points of the functionality tree. This allows the administrator
to make the document accessible to multiple roles based on visibility rules defined for the containing folder(s). On
the right, you can choose where you wish to save the document by ticking the corresponding folder in the tree. If you
wish to save it at multiple locations, tick all of them before saving. Each user having access to the containing folder
will see the document.

Document Details B x

informations ~ Drivers  OutputParameters  Datalineage History

Informations Position

Upload Template S

Defined Restrictions
Label * Name * e
testChart testChart

Select Attribute v - Enter Value

Description

~ [ Functionalities

v [ [] Analytical Documents

03 [] Reports

Preview Image

[

Type* Engine * 0[] cockpit
Cockpit v CockpitEngine v
~ 03 [] pynamic Maps
Select  type to unlock e available engines

state

st 0 [] target document (cross navigation)
Released v

0 [] svgviewer

® o visive 0 [] Multidimensional Analysis
o [Jkpl

0 [ covid19

0 [] securityTest

£ [ demo_user

Fig. 1.36: Functionality Tree, document saving settings.

1.1.5.3 Visibility rules

In addition to the standard mechanism supported by the functionalities tree, it is possible to further customize access
to a document based on user profile attributes. This allows administrators to rule access to documents at a very
fine-grained level, beyond simple repository-based policies.

This can be done by editing conditions in the Visibility restrictions section on the right side of Information panel.
To add a new condition pick a profile attribute from the drop down menu and assign it a value. This will add a new
condition that must be verified to allow a user to access the document. In the same way you can add further conditions,
and possibly remove all of them by clicking on the eraser.

1.1.5.4 Association with analytical drivers

We have already discussed the role of analytical drivers and how they are connected to analytical documents via
parameters. In this section we will show how to practically define this association.
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Visibility Restrictions
Defined Restrictions 0 &

Select Attribute v _ Enter Value

Fig. 1.37: Visibility restrictions.

We assume that the document template and datasets are correctly set in terms of parameter definition. In particular,
they should have been correctly referenced with their URL.

To add a new parameter, you can click on the tab Drivers and then on a Add button, see the next figure.

Document Details X
Informations Drivers o Output Parameters Data Lineage History
Drivers. o Driver's Details

Title *

Anaiytcal Driver

Manual_number v

Url Name *

@@ o visive @@ « required M = Multivalue

Fig. 1.38: Association with analytical driver panel.

Choose a name for the title of driver. Then choose analytical driver from drop-down menu that you wish to associate
to the document.

Once you have selected the driver, you should write the exact URL of the corresponding parameter. Then set the
different features associated to the driver: you can set its visibility and decide if it is required and multivalue. By
default the parameter is visible, not mandatory and not multivalue.

If you want the document not to be visible to end users, untick the Visible checkbox. Note that the parameter will still
exist and receive values from the associated driver. However, this will be hidden and the end user will not be able to
choose any value for this parameter.

If you want to set it as a required parameter just click on true. In this case, no default value is set. The end user will
be asked to choose the value of the parameter before opening the document.

Similarly to set a parameter as multivalue click on true, in this way the user can perform multiple selections on among
its values.
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After you have completed the definition of a parameter you can save it by clicking on main Save button in the upper
right corner. To add further parameters, click on the Add button. Repeat the same procedure as many times you want.
At this point you may wish to change the order of parameters (i.e., how they are presented to the user). To do so, click
on the arrow in the list of drivers.

Document Details B X

Informations  Drivers  Output Parameters  DataLineage History

Drivers Driver's Details
search Q Title
city

city Analytical Driver

y v
Country @ delete

+ movelp

- moveDown
- 2 ® >+ requied M := Multivalue

Fig. 1.39: Association with analytical driver panel.

In the following we will see some special operations that can be performed on drivers associated to a document.

1.1.5.4.1 Correlation between parameters

In the context of a document, two different parameters may be connected to each other: this means that the possible
values of a parameter are limited by the value(s) of another parameter.

This feature can be useful when two (or more) parameters are logically related. For example, suppose to have a
parameter for all the possible countries and another one for all the possible cities. If the user selects a region, it is
meaningless to show him all cities: he should only be enabled to choose among the cities in the selected region.

In general, to configure a correlation within a document you should make sure that the LOV associated with the parent
parameter and the one associated to the child parameter share at least one column. This column defines which value
from the parent parameter will be applied to the child, in order to constrain the results.

To set the correlation, select child parameter which will show you the details of that particular driver and then click on
the Add condition button to open pop-up window for defining data correlation.

Here you need to define:
¢ the parent parameter;

* the type of logical operator, in order to compare values of the parent parameter with values of the child parame-
ter;

* the column, generated by the child parameter, whose value will be compared with the value of the same column
in the parent parameter.

If a parameter depends on multiple parent parameters, you can define multiple correlations.
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Fig. 1.40: Definition of the correlation.

Driver Data Conditions Add Condition

Mo data condition selected

Fig. 1.41: Adding data correlation.
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Fig. 1.42: Multiple correlations.
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Once defined the correlation, the child parameters will display the labels during the runtime in italics.

1.1.5.4.2 Correlation through LOV and drivers

In previous sections we saw how to set correlation through the GUI available in the document detail panel, but there is
also the possibility to get the same result using the link between LOV and analytical drivers. More in depth, the user
must have previously configured a driver that runs values that can be used in the “where” clause of a SQL query. Then
the user must set a query-type LOV using the syntax

We stress that the AD_name is the name of the driver the administrator is trying to reach. Syntax for setting correlation
through LOV configuration is:

Listing 1.5: Syntax for setting correlation through LOV configuration

1 ’ $P{AD_name}

ad Ql i

Label*
Category_by_fam_AD

@ #amissblecategory .
admissiblefamil Descrption
e missile-family @ Correlation using AD filter
@ Homsile sucateso @
@ ADTMSC_ANNO T WIZARD QUERY

@ ADT_MSG_GRAVITA 8

@ ADT_MSG_MESE . Data Source

@ ADT_MSG_STATO

Foodmart_oracle
)
Query Definition

@ ADT_MSG_TIPO ] select product_category, product_family
from

@ Category_by_fam_AD whe
ro

AD_Product_Family (Combo) x

Laver® Name
AD_Product_Family AD_Product_Family (Combo)

Select From Combabor v

Fig. 1.43: Correlation passing driver values to LOV query .

As a result, at document execution, as soon as the user pick up a value from the “free” parameter, the other one is
filtered and will show only the value related to the previous selection, as shown in Figure below.

1.1.5.4.3 Controlled visibility

Another type of relation between parameters is supported by Knowage. It is possible to define values of a parent
parameter that force hiding or showing of a child parameter in the parameters mask. Note that in the first case, the
child parameter is hidden by default, while in the second case the parameter is shown by default.

To set a visibility expression, click on the Add condition button on the Driver visibility conditions card.

In the graphical editor you can define visibility rules similarly to correlation ones, as shown in figure below.
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Fig. 1.44: Filtering with correlation.
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No visibility condition selected

Fig. 1.45: Adding visual correlation
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Fig. 1.46: Visibility expressions.

1.1.5.5 Cross Navigation

A powerful feature of Knowage analytical documents is cross-navigation, i.e., the ability to navigate documents in a
browser-like fashion following logical data flows. Although crossnavigation is uniformly provided on all documents
executed in Knowage Server, each type of document has its own modality to set the link pointing to another document.

Notice that the pointer can reference any Knowage document, regardless of the source document. For example, a BIRT
report can point to a chart, a console, a geo or any other analytical document.

In Knowage there are two main typologies of cross navigation: internal and external.

Internal cross navigation updates one or more areas of a document by clicking on a series, a text, an image or in
general on a selected element of the document.

External cross navigation opens another document by clicking on an element of the main document, allowing in this
way the definition of a navigation path throughout analytical documents (usually, from very general and aggregated
information down to the more detailed and specific information)). Indeed, you can add cross navigation also to a
document reached by cross navigation. This can be helpful to go deeper into an analysis, since each cross navigation
step could be a deeper visualization of the data displayed in the starting document.

It is obviously possible to associate more than one cross navigation to a single document. It means that by clicking on
different elements of the same document the user can be directed to different documents.

In this chapter we will examine in depth how to set output/input parameters on documents and, consequently, how to
activate the cross navigation.

The first step is to define the parameters of the target document. These do not necessarily coincide with all the filters
applied to the document. Please refer to Chapter of Behavioural model for more detail on how to manage parameters
and their association to documents.

Therefore it is required to state which parameters among the ones associated to the target document are going to be
involved in the navigation. Parameters coming out from the source document are said output parameters while the
ones that receive values through the association (with the source document) are said input parameters. By the way,
when declaring the parameters they will be called equally output parameters at first, since there is no criterion to
distinguish output from input before the navigation is configured.
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The definition of the output parameters is performed using the Manage outputparameters button but it differs from
document to document, according to its type. We will describe these differences in detail in each dedicated chapter,
here we explain the common steps.

1.1.5.5.1 Declaration of the output parameters

Enter the Document details of the document of interest. Then click on Output parameters tab and then on the button
Add for adding new output parameter.

Here you have to state which parameters are going to be used as output parameters. If, for instance, you select the
Date type (see next figure), it is possible to choose the format in which your date has been coded. The default value is
related to the location defined in (Menu > Languages).

Document Details B X
Informations  Drivers  OutputParameters  Data Lineage History

Output Parameters Output Parameter Details

search Q| 4

Parameter Name *
Output_param1

a

Output_param
puLp Parameter Type

NUM v

Fig. 1.47: Setting an output parameter.

1.1.5.5.2 Cross navigation definition

Finally you need to select the Cross Navigation Definition item from the menu to configure the cross navigation. The
figure below shows the cross navigation definition window.

Modality
Name * Normal v

Description Text To Show On Bread Crumbs

Available Input/Output Parameters Available Input Parameters

Fig. 1.48: Cross navigation GUI.

It is required to give a name to the navigation; then select the document from which to start the navigation and the
target document. The selecting of a document will cause the loading of input/output parameters related to the starting
document in the left column and of the possible input parameters of the target document in the right column.

It is possible to configure the associations between input/output parameters by simply dragging and dropping a param-
eter from the left column on another of the right column.

Once set, the association is highlighted as in Figure below.

To assign fixed values to target parameters it is necessary to edit first the box labelled Fixed value parameter and
click on the plus icon. Then the value can be associated as fixed value of the one or more target parameters. Remember
to click on the Ok button to save the cross navigation just set.

As you know, it is possible to define multiple cross navigation starting by the same document. In this case the system
will show a popup window to choose the one that you want execute. It is possible set a specific description for each
cross navigation so that will be easy to recognize the right navigation definition to use. In the same way it is possible

1.1. Data security and access management 41



Knowage
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Fig. 1.49: Setting the cross navigation.
X
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Fig. 1.50: Relating parameters.
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Fig. 1.51: Association between parameters.
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set the text of the bread crumb and personalize it. For both attributes it is possible show parameters (of input or output
type) values through the syntax $P{parameter_name}. Just parameters of source documents are available.

Description Text To Show On Bread Crumbs
Data for Quarter : [SP{guarter}] - Amount: [$P{amount}] 0] Detail per Quarter: SP{quarter} l0)]

Fig. 1.52: Example of parametric description and breadcrumb text

SELEZIONA IL DOCUMENTO DI DESTINAZIONE

Data for Quarter Q1

Detail for Store 9

Popup description

CANCEL

Fig. 1.53: Example of popup selection for more cross navigation definition (with params)

1.1.6 Repository Management

1.1.6.1 Repository structure and rights
Knowage adopts a virtual folder structure to organize analytical documents in hierarchies and folders. This structure
is called the Functionalities tree and is accessible via Profile Management > Functionalities management.

There are two main reasons for organizing documents into folders and hierarchies: to facilitate their search and acces-
sibility, and to effectively manage visibility on documents according to user roles.

By default permissions are set at folder level. This guarantees that a user can not see anything outside that folder
(unless he has permissions on other folders as well). It is also possible to further restrict the visibility scope of a user
by associating rights to specific values of the profile attributes.

Besides visibility limitations inherited by the containing folders, the developer can add further restrictions to a single
document.

To create a new folder, select Profile Management > Functionalities Management. The functionality tree is shown.
Clicking on an item you can select one of the following options:

* Insert: to add a new child to the tree. Select this to create a new folder and go to the next step.
* Detail: to see details of an item.

* Erase: to delete an item. This option is available only if the folder does not have any children nodes in the tree.
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TC_CROS5.02 »| Amount: 28 - Quarter: Q1 - Store: 9

Parametro 1:'Q1’ e

Parametro 2: 9
Parametro 3: 'FIX VALUE'
Parametro 4 '28'

a4
amount: 25.04%

quarter the_date store_id amount
Q1 Jan1,2014 0.00 4,710.00
a1 Jan1,2014 1.00 0.00

o Jan1,2014 2.00 69.25
Q1 Jan1,2014 3.00 84237
o Jan1,2014 4.00 0.00

Q1 Jan1,2014 5.00 0.00

a1 Jan1,2014 6.00 79720
Q1 Jan1,2014 7.00 821.84
a1 Jan1,2014 8.00 0.00

Fig. 1.54: Example of breadcrumb with params

* Move up: to move the item up into the hierarchy.
e Move down: to move the item down into the hierarchy.
Once you select Insert, the functionality details opens.

Enter a label and name for the new folder (functionality). In the table, assign permissions to roles. There are four
types of permission:

* Development: to create, edit and delete analytical documents;

¢ Test: to execute the document and modify its status from test to released;

« Execution: to execute the document;

* Creation: to create ad-hoc reporting documents like worksheets and cockpits (for the end user).

To assign permissions to roles, check the related boxes. Each user with that role will have permissions on that folder,
except in case of specific restrictions on the single document.

Warning:

Permission Inheritance A subfolder inherits the permissions assigned to the parent folder. While it
is possible to further restrict inherited permissions, the opposite is not allowed: rights cannot be
extended going down the hierarchy.

1.1.7 Menu management

1.1.7.1 Menu configuration

Knowage allows the definition of a menu for the end user. This menu will be displayed in the left bar of Knowage
homepage, under the Knowage icon. It is possible to associate to each node a static page, a document, a functionality
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Fig. 1.55: Create a new folder and assign permissions.

(as a folder) or nothing (empty node). Every node can be associated to different roles. This menu structure can be
created and modified exclusively by the administrator in the Tools area. To access the Menu configuration area, go to
Profile Management > Menu Configuration from the Main Menu.

It’s sufficient to click on the “Plus” of the Menu Configuration page to add a new folder to the Menu Tree. When
selecting one node of the tree and clicking on the “Plus” icon, the user can add a new folder as a child of the former
one.

In general you can:
* define a name: the name is a mandatory field and has to be unique;
* define a description: the description is a mandatory field and it is displayed in the main menu;
¢ choose an icon to associate to the menu and to be shown in the main menu;
¢ define the content of the menu item;

* choose the roles eligible to see that particular menu item. Only users associated with the selected roles will see
this menu item.

Observe that when one inserts a menu item as a child, this will inherit the general details of a menu node.

1.1.7.1.1 Setting menu icon

Creating a menu, you can choose an icon to be shown in the main menu. This feature is available only for first level
menu.

To associate an icon to the menu, click on “CHOOSE ICON” and then you can:

* choose icon from the predefined icons included in Knowage;
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Fig. 1.56:

Menu tree actions.
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Empty

Fig. 1.57: Menu choose icon feature
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* upload a new file containing a custom icon (File type allowed are .ico, .svg, .png and the maximum size allowed
is 50 KB).

To remove the menu icon, click on the trash basket.

Dialog shown in figure below allows you to select an icon or click on “Browse. . .” to choose the image on your pc and
upload it. After choose is completed, click on “CHOOSE” button to apply the changes. If no errors occurred, you’ll
come back to menu configuration and see the icon you choose. If you want to filter predefined icons, you can start
writing in the text field on the top of the dialog.

Choose Icon
MNessun file selezionato -
search
fontawesome
4] © 6 = = = = L] B & ¥ « » A v < >
~ -] ® [ ] n (1] 4 & > T & - 3 * @ a @
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[ @2 = = & ] 8 o] a & Y = a ]
g 2] 4] <] © o = 8 -] (4] D 4] = ]

¥ Cancel + Choose

Fig. 1.58: Menu choose icon dialog

If you decide to choose a predefined icon, select it click on “CHOOSE” to apply the changes.

If you decide to upload a new image, click on “Browse...” and select your file. After that, the icon will be displayed
as in the image below.

There are four types of menu item content: empty, document, static page and functionality.

The empty content type corresponds to a blank page, and it is typically chosen for father nodes.
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Fig. 1.59: Menu choose selected icon
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Menu node content

Empty v

Fig. 1.60: Menu choose uploaded icon

The document content type runs directly a document. For this type you have to choose a related document through
the lookup button and define the list of parameters in the standard URL (i.e.: parl=vall&par2=val2&...). You can
also choose to hide the toolbar or the slider panel.

The static page content type shows a static HTML page. In this case, the administrator must define the static page
that he wants to load. The HTML page combo is loaded with all HTML pages found in a folder called static-menu
that must be located under the path defined in the system variable called knowage_resource_path.

Finally, the external application content type, see Figure below, runs a URL address.

1.2 Create a new Data Source

In order to connect to your data, you have to define a new data source connection.
Knowage manages two types of data source connections:

* connections retrieved as JNDI resources, which are managed by the application server on which Knowage is
working. This allows the application server to optimize data access (e.g. by defining connection pools) and
thus are the preferred ones. Here you can find information how create connection pool in Tomcat : https:
/ltomcat.apache.org/tomcat-9.0-doc/jndi-datasource-examples-howto.html

e direct JDBC connections, which are directly managed by Knowage;

Important: How to create connection JNDI on Tomcat
¢ Create connection pool on TOMCAT_HOME/conf/server.xml

¢ Add ResourceLink on context.xml

To add a new connection, first add the relative JDBC driver to the folder TOMCAT_HOME/1ib and restart Knowage.
Then, login as administrator (user: biadmin, password: biadmin are the default credential) and select the Data source
item from the Data provider panel in the administrator menu.

By clicking the Add button on the top right corner of the left panel, an empty form will be displayed on the right.
The detail page of each data source (on the right side as shown in the figures above) includes the following properties:

Label Mandatory identifier of the data source.
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Fig. 1.61: Empty (left) and document (right) content type.
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Fig. 1.62: External application content type.
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Fig. 1.63: Add a new data source

Name * Dialect *

Description

Read Only
(® Read Only Read and write

Type
(® JoBC JNDI

User Password (Only If Changed)

URL *

Driver *

Fig. 1.64: Data source details.
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Description Description of the data source.

Dialect The dialect used to access the database. Supported dialects are:

Table 1.2: Certified Data Sources

Certified Data Sources

Oracle 11, 12

MySQL 57,8
PostgreSQL 8.2,9.1,12.3
Maria DB 10.1, 10.2, 10.3
Teradata 15.10.0.7
Vertica 9.0.1-0
Cloudera 5.8.9

Apache Hive 1 1.1.0

Apache Hive 2 232

Apache Impala 2.6.0

Apache Spark SQL 2.3.0

Apache Cassandra 2.1.3

Mongo DB 329

Orient DB 3.0.2

Google Big Query .

Amazon RedShift (JDBC driver v1)
Azure Synapse .

Read Only Available options are: Read Only and Read-and-write. In case the data source is defined as read-and-
write, it can be used by Knowage to write temporary tables.

Write Default If a data source is set as Write Default then it is used by Knowage for writing temporary tables also
coming from other Read Only data sources. Note that each Knowage installation can have only one Write
Defaulr data source.

Type The available options are
 If you want to define a direct JDBC connection, then you have to also set the following fields:

— URL Database URL. An example for MySQL databases is jdbc:mysql://localhost:3306/
foodmart_key

— User Database username.

— Password Database password.

— Driver Driver class name. An example for MySQL databases is com.mysql. jdbc.Driver.
* If instead you want to define a JNDI connection, fill in the following fields:

— Multischema Available options are Yes or No. If Yes, the INDI resource full name is calculated at
runtime by appending a user’s profile attribute (specified in the Multischema attribute field) to the
JNDI base name defined in the server.xml, we suppose it has been told at the end of installation or
during server configuration.

— Schema attribute The name of the profile attribute that determines the schema name.

— JNDI NAME It depends on the application server. For instance, for Tomcat 7 it has the format
java:comp/env/jdbc/<resource_name>. If the data source is multischema, then the string is
java:comp/env/jdbc/<prefix>.
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Once you have filled the form, you can test the new data source by clicking on the 7est button at the top right corner
of the page and then save it.

Now you are connected to your data and you can start a new Business Intelligence project with Knowage!

1.2.1 Big Data and NoSQL

In this section we describe how you can connect Knowage to different Big Data data sources.

Important: Enterprise Edition only

Please note that these connections are available for products KnowageBD and KnowagePM only.

1.2.1.1 Hive

Apache Hive is a data warehouse infrastructure built on top of Hadoop for providing data summarization, query, and
analysis. Apache Hive supports analysis of large datasets stored in Hadoop’s HDFS and compatible file systems such
as Amazon S3 filesystem. It provides an SQL-like language called HiveQL with schema on read and transparently
converts queries to map/reduce, Apache Tez and Spark. All three execution engines can run in Hadoop YARN.

Every distribution of Hadoop provides its JDBC driver for Hive. We suggest you to use or the Apache one or the one
specific of your distribution. In general the JDBC driver for Hive is composed by different .jars, and so you should
deploy the JDBC driver with all dependencies in your application server. If you are creating a model you should create
a new Data Source Connection and import the JDBC driver and all the dependencies.

For example suppose you want to connect to Hive using Apache driver you should include these libraries (according
to your Hive version) shown in Figure below.

hadoop-core-019.0,jar
hive_metastore.jar
hive-common-0.14.0jar
hive-exec-0.14.0jar
hive-jdbec-0.14.0.jar
hive-metastore-0.14.0.jar
hive-service-0.14.0.jar
httpclient-4.2.5,jar
httpcore-4.2.5,jar
TCUServiceClient.jar
libthrift-0.9.0.jar
commons-logging-1.1.3.jar
slfdj-api-1.6.1.jar
slifdj-logdjl2-1.6.1 jar
logdj-1.216.jar

Fig. 1.65: Libraries to include in the apache driver.

If you forget to add one or more libraries, you will likely get a NoClassDefFoundError or
ClassNofFoundException.
The parameters for the Hive connection are:

¢ Dialect: Hive QL;

 Driver Class: org.apache.hive. jdbc.HiveDriver (if you are not using some specific driver of some dis-
tribution. In this case search in the documentation of the distribution);
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¢ Connection URL: jdbc:\hive2:\//<host1>:<portl>,<host2>:<port2>/dbName;sess\\_var_list?
hive_conf_list#hive_var_list.

Here <hostl>:<portl>,<host2>:<port2> is a server instance or a comma separated list of server instances to
connect to (if dynamic service discovery is enabled). If empty, the embedded server will be used.

A simple example of connection URL is jdbc:\hive2://192.168.0.125:10000.

1.2.1.2 Spark SQL

Spark SQL reuses the Hive front end and metastore, giving you full compatibility with existing Hive data, queries
and UDFs. Simply install it alongside Hive. For the installation of Spark we suggest you to look at the spark website
http://spark.apache.org/. To create a connection to the Spark SQL Apache Thrift server you should use the same JDBC
driver of Hive.

¢ Driver Class: org.apache.hive. jdbc.HiveDriver (if you are not using some specific driver of some distro.
In this case search in the documentation of the distro);

¢ Connection URL: jdbc:\hive2://<hostl>:<portl>,<host2>:<port2>/dbName;sess\\_var_list?
hive_conf_list#hive_var_list.

Look at the Hive section for the details about parameters. The port in this case is not the port of Hive but the one of
Spark SQL thrift server (usually 10001).

1.2.1.3 Impala

Impala (currently an Apache Incubator project) is the open source, analytic MPP database for Apache Hadoop. To
create a connection to Impala you should download the jdbc driver from the Cloudera web site and deploy it, with all
dependencies, on the application server. The definition of the URL can be different between versions of the driver,
please check on the Cloudera web site.

Example parameters for Impala connection are:
¢ Dialect: Hive SQL;
* Driver Class: com.cloudera.impala. jdbc4.Driver;

¢ Connection URL: jdbc:\impala://dn03:21050/default.

1.2.1.4 MongoDB
MongoDB is an open-source document database that provides high performance, high availability, and automatic
scaling. MongoDB obyviates the need for an Object Relational Mapping (ORM) to facilitate development.

MongoDB is different from the other dbs Knowage can handle, because it doesn’t provide a JDBC driver, but a Java
connector. The MongoDB Java driver (at this moment version 3.5.0 is included) is already included inside Knowage
so isn’t required to download and add it to the application server.

Example parameters for the connection are:
* Dialect: MongoDB;
 Driver Class: mongo;
* Connection URL: mongodb://localhost:27017/foodmart(please don’t include user and password in this URL).

Also please pay attention that the user must have the correct privileges to access the specified database. So for example
on MongoDB you can create a user with this command on the Mongo shell:
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Listing 1.6: User creation.

db.createUser(
{
user: "user",
pwd: "user",
roles: [ { role: "readWrite", db: "foodmart" } ]
}
)

Then you must create a role that is able to run functions (this is the way used by Knowage to run the code wrote in the
MongoDB'’s dataset definition) and assign it to the user:

Listing 1.7: Role assignment .

use admin

db.createRole( { role: "executeFunctions", privileges: [ { resource: { anyResource: true }, actions: [
—"anyAction" ] } ], roles: [] } )

use foodmart

db.grantRolesToUser("user", [ { role: "executeFunctions", db: "admin" } 1)

See also  this useful links: - (https://docs.mongodb.com/manual/tutorial/enable-authentication/)
- (https://www.claudiokuenzler.com/blog/555/allow-mongodb-user-execute-command-eval-mongodb-
3.x#.W59wiaYzaUl)

1.2.1.5 Cassandra

Apache Cassandra is an open source distributed database management system designed to handle large amounts of data
across many commodity servers, providing high availability with no single point of failure. Cassandra offers robust
support for clusters spanning multiple datacenters, with asynchronous masterless replication allowing low latency
operations for all clients.

There are different ways to connect Knowage to Cassandra.

If you are using DataStax Enterprise you can use Spark SQL connector and query Cassandra using pseudo standard
SQL (https://github.com/datastax/spark-cassandra-connector/blob/master/doc/2_loading.md)

Another solution is to download the JDBC Driver suitable for your Cassandra distribution and query Cassandra using
the CQL language. You must deploy the JDBC driver with all dependencies in your application server (copy them into
TOMCAT_HOME/1ib folder and restart).

Refer to the JDBC driver documentation in order to see how to configure the JDBC connection parameters.

Unless you are using Spark SQL to read from Cassandra, the definition of a business model over Cassandra data using
Knowage Meta will be available in the next releases.

1.2.1.6 Google Big Query

Knowage supports Google Big Query datasources via Simba JDBC Driver: see official documentation.

For example, to create a JDBC connection to a Google Big Query dataset using a service account you can add the
following configurtaion to TOMCAT_HOME/conf/server.xml:

<Resource auth="Container" driverClassName="com.simba.googlebigquery.jdbc42.Driver" logAbandoned="true".
—maxActive="20" maxIdle="4"

maxWait="300" minEvictableIdleTimeMillis="60000" name="jdbc/my-bigquery-ds" removeAbandoned="true".
—removeAbandonedTimeout="3600"

testOnReturn="true" testWhileIdle="true" timeBetweenEvictionRunsMillis="10000" type="javax.sql.DataSource"

url="jdbc:bigquery://https://www.googleapis.com/bigquery/v2:443;ProjectId=<<project-id>>;0AuthType=0;

—OAuthServiceAcctEmail=<<service-account-email>>;0AuthPvtKeyPath=<<json-key>>;Defaul tDatase téconfinfies bn-next page)
—dataset>>;FilterTablesOnDefaultDataset=1;"/>
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(continued from previous page)

1.2.1.7 Google Cloud Spanner

Knowage supports Google Cloud Spanner datasources via the official open source JDBC driver: see official documen-
tation.

For example, to create a JDBC connection to a Google Cloud Spanner dataset using a service account you can add the
following configurtaion to TOMCAT_HOME/conf/server.xml:

<Resource auth="Container" driverClassName="com.google.cloud.spanner.jdbc.JdbcDriver" logAbandoned="true".
—maxActive="20" maxIdle="4"

maxWait="300" minEvictableIdleTimeMillis="60000" name="jdbc/my-spanner-ds" removeAbandoned="true".
—removeAbandonedTimeout="3600"

testOnReturn="true" testWhileIdle="true" timeBetweenEvictionRunsMillis="10000" type="javax.sql.DataSource"

url="jdbc:cloudspanner: /projects/<<project-id>>/instances/<<instance-name>>/databases/<<db-name>>;
—credentials=${catalina.home}/conf/google-cloud-spanner-auth-key.json" />

1.2.1.8 Amazon RedShift

Knowage supports Amazon RedShift datasources via Official vl JDBC Driver: see official reference. According to
documentation using JDBC drivers v1 a RedShift connection configuration can be done exactly like a PostgreSQL
configuration. You can test it creating an example db like this one: official sample testing db. To create a JDBC
connection to an Amazon RedShift dataset using a RedShift-only connection you can add the following configuration
to TOMCAT_HOME/conf/server.xml:

<Resource auth="Container" driverClassName="com.amazon.redshift.jdbc.Driver" logAbandoned="true" maxActive="10
—" maxIdle="1" minEvictableIdleTimeMillis="60000" name="jdbc/redshift" password="password" removeAbandoned=
—"true" removeAbandonedTimeout="3600" testOnReturn="true" testWhileIdle="true" timeBetweenEvictionRunsMillis=
—"10000" type="javax.sql.DataSource" url="jdbc:redshift://examplecluster.abcl23xyz789.us-west-2.redshift.
—»amazonaws.com: 5439/dev" username="user" validationQuery="SELECT 1"/>

1.2.1.9 Azure Synapse

Knowage supports connections to Azure Synapse datasources via SQL Server JDBC Driver (official documentation).

The following example shows how to create a JDBC connection to an Azure Synapse dataset, by adding the following
configuration to TOMCAT_HOME/conf/server.xml:

<Resource auth="Container" driverClassName="com.microsoft.sqlserver.jdbc.SQLServerDriver" logAbandoned="true".
—maxIdle="4" maxTotal="50" maxWait="-1"

minEvictableIdleTimeMillis="60000" removeAbandoned="true" removeAbandonedTimeout="3600" testOnReturn=
—"true" testWhileIdle="true"

timeBetweenEvictionRunsMillis="10000" type="javax.sql.DataSource" name="jdbc/synapse" username="<user>
—" password="<password>"

url="jdbc:sqlserver://your-synapse-instance.sql.azuresynapse.net:1433;database=<database>".,
—validationQuery="select 1"/>

1.3 Create a new Data set

A dataset allows you to read data from multiple sources and represents the portion of data used by the analytical
documents.
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1.3.1 SQL Query Data Set

Selecting the query option requires the BI developer to write an SQL statement to retrieve data.

Remember that the SQL dialect depends on the data source that has been chosen. The SQL text must be written in the
Query text area. Below a SQL query example.

Listing 1.8: SQL query example

SELECT p.media_type as MEDIA, sum(s.store_sales) as SALES
FROM sales_fact_1998 s

JOIN promotion p on s.promotion_id=p.promotion_id

GROUP BY p.media_type

It is also possible to dynamically change the original text of the query at runtime. This can be done by defining a script
(Groovy or JavaScript) and associating it to the query. Click on the Edit Script section (see next figure) to open the
script editor and write your script. The base query is bounded to the execution context of the script (variable query)
together with its parameters (variable parameters) and all the profile attributes of the user that executes the dataset
(variable attributes).

Dataset Management 4 | Dsscripttest Preview X
script al & Edit Query o

@ TEST_01_PAR_SCRIPT Qcr o 1 sel::tm
2 -~ START:accoun

e ds_script_test Q@

Edit Script

Script Language
Javascript v

if (columncode.length > @)

Parameters + &

Name T] Type T Defauftvalue T] Multivalue 1]

Fig. 1.66: Script editing for dataset.
In the script below we use JavaScript to dynamically modify the FROM clause of the original query according to the
value of the parameter year selected at runtime by the user. You can notice that the variable query, provided by

Knowage, contains the text of the SQL query.

Listing 1.9: Example of a script in a Query dataset

if(isvalid('year')) {
if( parameters.get('year') == 1997 ) {
query = query.replace('FROM sales_fact_1998', 'FROM sales_fact_1997');
} else {
query = query; // do nothing
}
}
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In the above example we use the function isValid to test whether the parameter year contains a null value or not.

1.3.2 File Data Set

A dataset of type File, see the following figure, reads data from an XLS or CSV file. To define a File Dataset select
the File type, then upload the file by browsing in your personal folders and set the proper options for parsing it.

Detail Type Metadata Advanced

DataSet Type *
File ~

File Name * A &

Fig. 1.67: File Dataset.

Once you have uploaded the file, you can check and define the metadata (measure or attribute) of each column.

1.3.3 Flat Data Set

A flat dataset allows the retrieval of an entire table from a data source. In other words, it replaces a dummy query like
select * from sales by automatically retrieving all rows in a table. To create a flat dataset, simply enter the table
and the data source name, as shown below.

1.3.4 REST Data Set

The REST dataset enables Knowage to retrieve data from external REST services. The developer of the dataset is free
to define the body, method, headers and parameters of the request; then he has to specify how to read data from the
service response using JSON Path expressions (at the moment no other ways to read data is available, therefore the
REST service is presumed to return data in JSON format).

Let’s make as example in order to understand how it works. Suppose an external REST service providing data from
sensors, we want to retrieve values from prosumers electricity meters, a prosumer being a producer/consumer of
electricity, and that the request body should be something like:

Listing 1.10: Request body code

{ "entities": [ {
"isPattern": "true",
"idt: vLEn,
"type":"Meter"

11

}

while querying for Meter entities, and that the JSON response is something like:

Listing 1.11: RISON response code

"contextResponses": [

"contextElement": {
"id": "pros6_Meter",
"type": "Meter",

(continues on next page)
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Inventory_flat

Preview 3 X

) N’
Detail Type Metadata Advanced
DataSet Type *
Flat ~
Table Name * Data Source *
inventory foodmart_demo v

Inventory_flat

the_month menth_of_year
sting

string

January 01
May 0s
May 05
January 01
June [
July [
August [
Qctober 10
December 12
March (5]
April 0
July or
July or
September 03
Al 0

.

the_year product family product department product category  product_subcategory br:
int siring siring string string

2014
2018
2014
2015
2015
2015
2015
2014
2014
2015
2015
2015
2015
2015
204

Drink
Drink
Drink
Drink
Drink
Drink
Drink
Drink
Drink
Drink
Drink
Drink
Drink
Drink
Drink

Beverages
Beverages
Beverages
Beverages
Beverages
Beverages
Beverages
Beverages
Beverages
Beverages
Beverages
Beverages.
Beverages
Beverages

Beverages

Pure Juice Beverages
Bure Juice Beverages
Drinks
Drinks
Drinks
Drinks
Drinks
Drinks
Drinks
Drinks
Drinks
Drinks
Drinks
Drinks

Juice
Juice

Flavored Drinks
Flavored Drinks
Flavored Drinks
Flavored Drinks
Flavorea Drinks
Flavored Drinks
Flavored Drinks
Flavored Drinks
Flavored Drinks
Flavorea Drinks
Flavored Drinks
Flavored Drinks

Carbonated Beverages Soda

Showing 1 to 15 of 10397

string

Washington
Washington
Washington
Wasl

gton
Washington
Washington

Washington

Washington

Washington
Washington
Washington
Washington
Washington
Washington

and_name warehouse_city warel

Los Angeles
Camacho
San Diego
Camacho
Vancauver
Portland
Fortlang
Salem
Spokene
Hidalge
San Andres
Acapulco
Orizabz
Camacho

Bremerton

string
cA
Zacatecas
cA

Zacatecas

Zacarecas
oF
Guerrero
Verzoruz
Zacatecas
wa

Fig. 1.68: Flat Dataset.

usa

Mexico

Mexico

Mexico
Mexico
Mexico
Mexico
usA

house_state_province warehouse_country warehouse_name
string string

Artesia Warehousing, Inc.
Anderson Warehousing
Jorgensen Service Storage
Anderson Warehousing
Bellmont Distributing
Quality Distribution, Inc.
Quality Distribution, Inc.
Treehouse Distribution
Jones Intemational
Worthington Food Products
Derby and Hunt

salka warenousing
Jamnisen, Inc.

Anderson Warehousing

Destination, Inc,

store_city  Units_Ordered Unit:
float oat

string
San Francisco 94
springfield 52
San Diego 12

Springfield 70
Annzpolis 35
Trenton 88
Trenton El

Charleston 14

Phoenix 74
Jefferson City 77
Denver 55
Austn 51
Raleigh 72

Springfield 74
Tallahassee 15

94
32
12
70
3
L]
3
14
74
77
55
50
72
74
15
>
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"isPattern": "false",
"attributes": [

{
"name": "atTime",
"type": "timestamp",
"value": "2015-07-21T14:49:46.968+0200"
1,
{
"name": "downstreamActivePower",
"type": "double",
"value": "3.8"
1,
{
"name": "prosumerId",
"type": "string",
"value": "pros3"
1,
{
"name": "unitOfMeasurement",
"type": "string",
"value": "kW"
1,
{
"name": "upstreamActivePower",
"type": "double",
"value": "3.97"
}
]
1

"statusCode": {
"reasonPhrase": "OK",
"code": "200"

}
1,
{
"contextElement": {
"id": "pros5_Meter",
"type": "Meter",
"isPattern": "false",
"attributes": [

{
"name": "atTime",
"type": "timestamp",
"value": "2015-08-09T20:29:45.698+0200"
1,
{
"name": "downstreamActivePower",
"type": "double",
"value": "1.8"
1,
{
"name": "prosumerId",
"type": "string",
"value": "pros5"
1,
{
"name": "unitOfMeasurement",
"type": "string",
"value": "kW"
1,
{
"name": "upstreamActivePower",
"type": "double",
"value": "0"
}
1

(continues on next page)
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3,

"statusCode": {
"reasonPhrase": "OK",

code": "200"
}

In this example we have two Context Elements with the following attributes:

e atTime ;

¢ downstreamA ctivePower;

e prosumerld;

¢ unitOfMeasurement;

¢ upstreamActivePower.

Let’s see how to define a Knowage dataset:

Detail Type Met

DataS:

REST

Request Body

HTTP Methods *
Get

Request Headers

ON Path Items

Jsi
$

adata Advanced

calhost:8080/knowage/restful-services/2.0/datasets

Use directly JSON Attributes: [[]

NGSI: []

JSON Path Attributes

Offset Param

Parameters
Name T|
Click on the + icon to insert data

We specified

¢ the URL of the REST service;

Type 11

¢ the request body;

* the request headers (in this example we ask the service for JSON data);

¢ the HTTP method;

Collection

Fetch Size Param

Defaultvalue 1] Muktivalue 1]

Fig. 1.69: REST dataset interface.

Max Results Param
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¢ the JSONPath to retrieve the items (see below), i.e. the JSONPath where the items are stored;

¢ the JSONPaths to retrieve the attributes (see below), i.e. the JSONPaths useful to retrieve the attributes of the
items we are looking for; those paths are relative to the “JSON Path items”;

* offset, fetch size and max results parameters, in case the REST service has pagination.
Once followed the steps above the user obtains upstream/downstream active power for each prosumer.

NGSI checkbox is specific for NGSI REST calls: it permits easy the job when querying the Orion Context Bro-
ker (https://github.com/telefonicaid/fiware-orion) and to omit some of the REST fields (since the JSON format from
NGSI specifications is fixed): you don’t need to specify headers, JSONPath items, JSONPath attributes (all available
attributes are fetched) and pagination parameters (offset and fetch size).

When checking the Use directly JSON attributes checkbox, yon can skip the definition of the JSONPath attributes,
since the JSON structure is presumed to be fixed as in the following example:

Listing 1.12: Use directly JSON attributes

{
"contextResponses": [
{
"prosumerId":"prosl"
"downstreamActivePower":3.1,
"upstreamActivePower": 0.0
i
"prosumerId":"pros2",
"downstreamActivePower":0.5,
"upstreamActivePower":2.4
}
1
}

Then it will be enough to define only the JSON Path Items and check Use directly JSON Attributes without defining
the attributes; the attributes will be retrieved automatically from the JSON object.

In the above examples, the JSON Path Items will be $.contextResponses[:sub: \* ] and the dataset result will
look like:

Table 1.3: Dataset result

prosumerld | downstreamActivePower | upstreamActivePower
prosl 3.1 0.0
pros2 0.5 24

The REST dataset permits usage of profile attributes and parameters using the same syntax as for other dataset types:
$<profile attribute> and $P<parameter>. You can use both of them as placeholders in every field: most likely
you need to use them in REST service URL or on the request body. As an example, suppose you want to retrieve the
value of just one prosumer that is specified by the prosumerId parameter, you have to set the request body as:

Listing 1.13: Request body for prosumerld parameter

{
"entities": [
{
"isPattern":"true",
"type":"Meter",
"id":"$P{prosumerId}"
}
]
}
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1.3.5 SolR Data Set

A dataset of type Solr, see the following figure, reads data from the popular Search Engine Solr. To define a Solr
Dataset select the Solr type and fill in the required settings.

DataSet Type *
Solr

Collection*

Address

http://10.0.0.17:8383/s0lr/ KNOWAGE-5123

Query
*x

Field List (Comma-Separated Values) *

POSITION ATTR_AATTR_B,VAL_A

Request Headers
Filter Query Parameter

Parameters

Name T| Type 1L Defaultvalue 1) Multivalue )

Click on the + icon to insert data

Fig. 1.70: Solr Dataset configuration.

The Query field is the Solr query using the Solr standard query syntax. The Collection field is the core, in Solr, the term core is
used to refer to a single index and associated transaction log and configuration files (including the solrconfig.xml and Schema
files, among others). Your Solr installation can have multiple cores if needed, which allows you to index data with different
structures in the same server, and maintain more control over how your data is presented to different audiences. In SolrCloud
mode you will be more familiar with the term collection. Behind the scenes a collection consists of one or more cores.

Documents

According to the Solr official documentation, Solr’s basic unit of information is a document, which is a set of data
that describes something. A recipe document would contain the ingredients, the instructions, the preparation time, the
cooking time, the tools needed, and so on. A document about a person, for example, might contain the person’s name,
biography, favorite color, and shoe size. A document about a book could contain the title, author, year of publication,
number of pages, and so on.

In the Solr universe, documents are composed of fields (these fields can be put into section document field list), which
are more specific pieces of information. Shoe size could be a field. First name and last name could be fields.

Request header, if there is the need, it is possible to customize the request header of the post http request, adding
optional parameters.

Filter Query Parameter

Name T] Value T]

commessa SP{par_com}

Parameters

Name T] Type T) Default value T Multivalue T]

par_com String O

Fig. 1.71: Solr Dataset, Optional fields for filtering parameters.
Solr dataset can also use Profile Attributes. The syntax to include attributes into the dataset text is ${attribute_name}. Profile
attributes can be single-value or multivalue.

The filter query parameter is the Solr fq parameter and defines a query that can be used to restrict the superset of
documents that can be returned, without influencing score. It can be very useful for speeding up complex queries, since
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the queries specified with fq are cached independently of the main query. These parameters can be used in combo with
document parameters using the P{} notation like the example picture shows.

Fields Mapping

It is important to set field types correctly in order to use a Solr dataset without problems. A field type defines the
analysis that will occur on a field when documents are indexed or queries are sent to the index.

A field type definition can include four types of information:

The name of the field type (mandatory). An implementation class name (mandatory). If the field type is a
number and it has decimals it must be set as pdouble (not int or string!!). If the field type is TextField, a
description of the field analysis for the field type. Field type properties - depending on the implementation
class, some properties may be mandatory.

Example: <field name="REG_T_MP" type="pdouble" indexed="true" required="false"
stored="true" multiValued="false"/>

1.3.6 SparkQL Data Set

1.3.7 CKan Data set

Important: Enterprise Edition

If you purchased Knowage EE, this feature is available only in KnowageBD and KnowageSI

A Ckan dataset let you use open data as resource. You have to fill all the settings fields properly to let the dataset work
successfully. Let’s have a look on them:

« File Type: this field specifies the type of the file you want to import. Allowed ones are: CSV or XML;
* Delimiter Character: Here you have to insert the delimiter used in the file. Allowed values are: , ; \t|

¢ Quote Character: Allowed values for this field are: “ or ”;

¢ Encoding: Here you have to specify the encoding typology used. Allowed values are: UTF-8, UTF-16,
windows-1252 , ASCII or ISO-8859-1;

» Skip rows: the number inserted stands for the rows not to be imported;
e Limit rows: it is the maximum number of rows to be imported. If you leave it blank all rows are uploaded;
¢ XLS numbers: it is the number of sheets to be imported;

e CKAN ID : here you have to insert the ID of the resource you are interested in. Look for it among the additional
information in Ckan dataset webpage.

e CKAN url: it is the direct link to download the resources available on Ckan dataset webpage.

We marked with the * symbol the mandatory fields. We suggest to do a preview of your dataset before saving it to be
sure everything have been correctly configured.

1.3.8 Python Data Set

The Python/R dataset enables users to create a dataset by writing a Python or R script that directly retrieves data. The
developer of the dataset is free to write code which has to produce a dataframe variable as output (for Python scripts
we refer to pandas dataframes). This variable will contain data that Knowage will later convert into its own format.
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DataSet Type *

Python/R v

© Python O R

Environment Dataframe Variable Name *
python.default.environment.url ~ df

import pandas as pd
pd.DataFrame({'animal': ['falcon', $P{my_animal}, 'spider', 'fish'],'num_legs': [2, 4, 8, @], 'num_wings': [2, @, @, 8], num_specimen_seen': [10, 2, 1, 8]})|

Fig. 1.72: Python/R dataset interface.

As shown in the picture in the field Dataframe variable name the developer has to specify the name of the variable
in which the final output of the script is stored in the form of a dataframe.

In the field Python environment the user can select a working environment among the available ones defined in the
Configuration Management section.

Inside the scripts it is possible to use parameters by the usual syntax $P{}.

1.3.9 QBE Data Set

Important: Enterprise Edition

If you purchased Knowage EE, this feature is available only in KnowageBD and KnowageSI

The QbE dataset type option allows the definition of dataset results based on a query defined over a metamodel. To
define a QbE dataset you need to select the Data Source and Datamart that you want to use. Once chosen your datamart
you can click the lookup button of the Open QDbE field and a pop up window will appear showing a QbE interface where
you can define your query. Once saved, you can check the generated query thanks to the View QbE Query.

All these features are exhibited below.

1.4 Create a New Dashboard

Knowage allow 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.

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

Cockpit document 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.
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Dataset Management 4+ | TEST03.QBE Preview B X

‘ abe Detail ~ Type  Metadata  Advanced
Dataset Type *
Qbe v
TEST_QBE_DATA
G0 0aTa @c 8
Data Source * Datamart
TEST_07_QBE Qc o Foodmart_mysql v Foodmart_temporal v

abe_dataset_parameter oo

abe_datasetparameter VIEW QBE QUERY OPEN QBE

TEST_05_QBE Q00 o N

TC_FUNCTION_CATALOG_QBE © 8 s
prova_abe_mo oo Type 11 ctauitvalue 1 Muktivalue 1)

Click on the + icon to insert data.

TEST_QBE_DATAZ

View Qbe Query

Lom o | o~ |
@ pwne
o Catl ey

-~

"attribute”,
java.lang.Integer”,
SEE

sales : Store id",

Lo |-

Fig. 1.73: QbE Dataset.

Patient Transport I Healthcare
Detail by activity and mode of transport company - g

Applicant Transport with / without help

O withhelp (O Without help

I Total transport I Internal transport I External transport
3,917 1914
ﬂ 5,831 é\- 671% m 328%
| Transportation by applicant | Transport by way of accompaniment
6000
carsioiony | INETERNN rio) 532
oH orropesic 5000
Day Surgery 160 4000
nemel o NEN s
Medicsl clinic 181 370 3000
Neurclogy 191 2000
otners 407 @32
1000
Urgency Medicine 172 R
om0 W0 s T e S0 e 00 12w 1300 1 . ]
© nemi @ Estemi With help Without help
| Internal transport for accompaniment mode | External transport for accompaniment mode

.‘ @ With wheelchair .‘ @ With wheelchair
@ With stretcher @ With stretcher
® With bed ® With bed

Fig. 1.74: Cockpit document example.
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Warning: Section structure exception

Since there are no differences between the cockpit interface reached by a final user and the one reached by a
technical user, the cockpit designer is described in one unique My first Cockpit for both those kind of users. By the
way, when necessary we will highlight how the same functionality can be exploited accordingly to the user’s role.

1.4.1 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.

Important: Reaching the cockpit designer

We stress that the cockpit interface is reached by the final user and the administrator following two different paths.

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.

Table 1.4: Cockpit editor toolbar.

Icon Name Function

Cockpit | Configuration menu of Cockpit.
menu

+ Add It opens a window where you can create a new chart
widget or table, add texts, images or Knowage documents.

'ﬁ General | It opens the window where you set the general cockpit
configu- | options (name, label, show menu, etc.) and widget
ration style (header, titles, borders, etc.).

=0 .

= Data It opens a window where you can manage the dataset,
configu- | the association between datasets and the refresh fre-
ration quency.

B Selec- It opens a window where you can manage selections.
tions

4

2 Clear It cleans temporary data.
Cache

=) Save as | It opens the window to save the cockpit document as

a new document.

By clicking the button Add Widget you can add a widget containing a Text, an Image, a Chart, an HTML, a Table,

1.4. Create a New Dashboard
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a Cross table, a Document, a Map, the Active selections or the Selector to your cockpit, as shown below. Python,
R, Discovery and Custom charts are available according to the license installed.

CLICK ON A WIDGET TO ADD IT [N THE CURRENT COCKPIT SHEET.

A ) & 5] B

TEXT MAGE CHART HTM TABLE

CANCEL

Fig. 1.75: Widget Type.

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

1.4.1.1 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.

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.

It’s also possible to add variables values if at least one of them is defined. During the execution of the widget the value
will be displayed based on the current variable value.

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.

1.4.1.2 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.

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.
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Text Widget Configuration
CROSS FILTERS
~

DATASET STYLE

TEXT EDITOR
a4 N v

B I U §& x x

CANCEL SAVE

Fig. 1.76: Text editor of text widget configuration.

TEXT WIDGET CONEIGURATION

e stie  oamaser

Product (Prodiuct)

e IES
TET WIDGET CONFIGURATION TEXT WIDGET CONFIGURATION
DATASET  FULTERS TEXTEDTOR  sTE srase e
BruUus x®ESS8 2352 4n

TxTEDTOR STE
Sales by Produet Neme - SF {Product product_name}|

Sales by Product Neme

e [

Fig. 1.77: Editing a dynamic text.
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UM AVG MIN MAX COUNT COUNT_DISTINCT

= testDataset ~

<[> variables e
« testVariable

« anotherTestvariable

Fig. 1.78: Variables in text widget.

Image Widget Configuration

GALLERY STYLE CROSS

Scegli file | Nessun file selezionato e

Customers. y ‘|
KNOWAGE Qso e @020z ———
rvey | s
=
SR B, i

CANCEL SAVE

Fig. 1.79: Gallery tab of Image Widget Configuration.
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On the Cross tab you can define navigation to another document, as shown in figure below.

GALLERY STYLE CROSS

8@ cross Navigation

Cross Navigation (optional) -

Fig. 1.80: Cross tab of Image Widget Configuration.

Warning: Cross navigation only for technical users

Due to the fact that parameters can only be managed by a technical user the cross navigation cannot be implemented
by the final user.

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 image 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

Fig. 1.81: Cross navigation multiple choices.

1.4.1.3 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.

Warning: Cross navigation only for technical users

Due to the fact that parameters can only be managed by technical user the cross navigation cannot be implemented
by the final user.
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As shown in next figure, it is mandatory to enable the cross navigation feature by using the dedicate tab of chart editor
GUL It is mandatory to choose the column element to be passed to the destination document and associate it to the
right output parameter (previoulsy 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).

Chart Widget Configuration

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS

CATEGORY_NAME v v

Navigation

CANCEL SAVE

Fig. 1.82: 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. Figurebelow shows an example.
It is also possible using Solr datasets and calculated fields with charts.

Dataset fields editing and configuration is possible using the first tab inside widget edit mode, in this way, for example,
users can modify aggregations for measures:

In this way it is possible adding new calculated fields on chart by clicking on “Add Calculated field”, the standard
calculated field editing mode will appear.

Adding new calculated fields is easy as using other measure fields, using Chart Engine Designer structure tab:

As said before charts are the most adopted method in presenting BI data since they allow an immediate perception of
a phenomenon and are easily understandable. Thatis why it is worth having an overview through them when creating
a dashboard that includes a chart widget.

Knowage provides a chart engine to create several types of charts, including:
e Bar
e Line
* Pie
* Sunburst
* Wordcloud

* Treemap
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Chart Widget Configuration

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS

@ cross Navigation
CATEGORY_VALUE ¥ quarter ¥ CROSSCOCKPIT2 v

Output parameters list

&
pl Static v 10
&
amount Dynamic ¥ SERIE_VALUE v
&
store Selection v TEST.03 ¥ STORE_ID v

B Preview Navigation

CANCEL SAVE

Fig. 1.83: Add all output parameters involved in the cross navigation.

art Widget Configuration

DATASET CHART ENGINE DESIGNER STYLE FILTERS

Dumbbell Example (Dumbbell_custom_chart) v o+

TABLE COLUMNS ADD CALCULATEDFIELD  USE FUNCTION

employee_id employee_id MEASURE # integer @ suM

full_nsme full_nsme ATTRIBUTE 99 string

firstname firstname ATTRIBUTE 93 string

last_name last_name ATTRIBUTE 99 string

position_id position_id MEASURE # integer & suM

position_title position_title ATTRIBUTE 99 string

store_id store_id MEASURE # integer @ sum

department_id department_id MEASURE # integer & suM

birth_dste birth_date ATTRIBUTE & dae

hire_date hire_date ATTRIBUTE 88 timestamp.

end_date end_dete ATTRIBUTE 8 timestamp

salary salary MEASURE # float @ suM

supervisor_id supervisor_id MEASURE # integer & sum

cducerion_Jevel cducetion Jevel ATTRIBUTE 93 string

marital_status marital_status ATTRIBUTE 99 string

gender gender ATTRIBUTE 93 string

management_role management_role ATTRIBUTE 99 string

.
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Calculated Field

tot_units
tot_units (SUM)

tot_sales

aggregation  columntotals  functions

Validate @

CANCEL SAVE

hart Widget Configuration

DATASET

CHART ENGINE DESIGNER STYLE CROSS FILTERS

CHART STRUCTURE CONFIGURATION ADVANCED

Categori . 3 © Series item: total_children

member_card Sgones = ™
. occupation
occupation

total_children
houseowner

+ Series (¥)

] v
fullname total_children

v e o -No type selected -
segment Calculated_FIELD T~ Z e O

-No order selected -
segment_id

Show value

0
total_children

num_children_at_home

num_cars_owned

Calculated_FIELD

CANCEL SAVE
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* Parallel
» Radar

* Scatter
* Heatmap
* Chord

* Gauge

* Bubble

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.

Important: Enterprise Edition only

Please note that this operation is available only in KnowageBD and KnowageSI. Using the KnowagePM license, only
a technical user can create Cockpit document.

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

g
®
(0

Add

Qe

= KNOWNGE

Fig. 1.84: Add a chart to a cockpit.

Note: 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
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the combobox 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 Lonhgurenon

LA BSE CHAIT ENGINE UESICNER

CHART STRUCTURE CONFIGURATION

131828

Novempar
Mes!

Fig. 1.85: Chart editor.

After choosing the appropriate chart type you must go into the Structure page. Here it is possible to select the
measures and the attributes chosen for the chart.
Clicking on the Configuration page you will found eight different blocks as you can see in figure below.
In detail these blocks concern:

¢ 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.

* Legend Title

* Legend Items

* Color Palette

* Advanced Series Configuration

* Custom Colors
These eight blocks are common to all chart types; anyway, there could be some additional blocks for specific types.

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.

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

Important: Enterprise Edition only
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CHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS

CHART STRUCTURE CONFIGURATION ADVANCED
 CATEGORIES AND SERIES

ATTRIBUTES ~ CATEGORIES > 0 v

product_subcategory product_category

product_category product_subcategory

product_family

MEASURES A

customer

product_family

+ SERIES (V)

customer

CANCEL

Fig. 1.86: Chart structure.

CHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS

CHART STRUCTURE CONFIGURATION ADVANCED
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: o JUNRUT R x )
& «

KNOWAGE |l

Fig. 1.87: Chart configuration.
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CHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS

CHART STRUCTURE CONFIGURATION ADVANCED

KNOWAGE 1l

¥ CHART:
> TITLE
> TooLTIP
> VALUES

> AXES_LIST:
> COLORPALETTE:

heignt: 100

width: 100
isCockpitEngine
orientation:

> style

styleName:  default
SUBTITLE

> EMPTYMESSAGE

> LEGEND:

heightDimType:  percentage
widthDimType:  percentage
bordervisible: [ ]

ssssss Stacking: []

alpha: 25

beta: 15

CANCEL SAVE

Fig. 1.88: Chart Advanced Features.

Please note that the “Advanced” tab is available only in Knowage Enterprise Edition.

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.

Warning: Chart type changemens 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, titleand 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, ecc). 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:

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 particular 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.

In particular, in the 6.3 version, it has been introduced a new configuration option: the Custom Color.
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Fig. 1.89: 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 > @ v Series item: customer (Y)
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Fig. 1.90: Series style configuration.
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Fig. 1.91: Series tooltip details.
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Fig. 1.92: Color box editing.

CHART WIDGET CONFIGURATION

DATASET CHART ENGINE DESIGNER STYLE CROSS FILTERS

CHART STRUCTURE CONFIGURATION ADVANCED

Q Title 0 o— i .
Subtitle  m— Name of category/serie

Custom Colors

Fig. 1.93: Custom Colors details.
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With this new option it is possible to assign a specific color to a particular category and/or serie or to a particular 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
Q2
e
e
[l #0A33DB

+

CANCEL SAVE

Fig. 1.94: 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.

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.

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.

The TOOLTIP option allows to set the width and the radius of hte 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.

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 sere’s axis.

Following, a description on how to create charts 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
“simplier” 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.
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Fig. 1.95: Advanced tab.
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Fig. 1.97: plotBands option.

82 Chapter 1. How to use Knowage



Knowage

¥ AXES_LIST. o
¥ AXIS
¥ 0

* plotBands:

* plotLines:
d Y
alias: ¥
type:  Serie

position:

Fig. 1.98: min and max options.

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. In particular, it is possible to enable the group-
ing/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.
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Fig. 1.99: 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.

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.

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.
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Fig. 1.100: Error alarm when enabling the grouping function.
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Fig. 1.101: Split over second series.
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Fig. 1.102: Split over second category.
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Futhermore, in the occurance the chart uses one datetime attribute as category field, the user can improve visualization
applying the datetime function to custom date format.

Enable datetime

END_DATE |

Date format
LTEELE s L dd/mm/Yyyy v
TOTAL_COST & =] Tl

Group by categories
Create serie splitting:

Second serie Second category

Fig. 1.103: 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 axis to 0
(zero) value. It is check box alignAxis where checked means that axises 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 toolip: to show/hide absolute value and/or
percentage. Inside tooltip property of serie object you can find properies showAbsValueTooltip and showPercent-
ageTooltip.

Scatter chart

A scatter chart is a graphical representation of scattering phenomenon of data. It is useful when the user wants to
underlight 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 Lables Details instead of Advanced Series Configuration.
Be carefull to fill in the Scatter configuration with the Zoom type, as showed below.

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 have to 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.
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Fig. 1.104: Scatter Chart, ticks and labels details.

Table 1.5: Example of dataset for the sunburst chart.

CATEGORY SUBCATEGORY | UNIT
Baking Goods Cooking Oil 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.

Then click on Configuration. As you can see the features are not exactly 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. Opacity and Breadcrumb configuration are available only on Comunity
Edition. 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. On Comunity Edition you have option custom the root-node
path, clicking on the Sequence icon and choose position, label tail size and text style. Sequence option is not available
on Enterprise edition, it is deprecated. Figure below sums up the three features.

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

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
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Fig. 1.105: Sunburst configuration.
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Fig. 1.106: Generic, Sequence and Explanation configuration
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Fig. 1.107: From left to right: (a) Sunburst. (b) Sunburst category.(c) Sunburst subcategory.
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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 datails. 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 or not 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
Prevent overlap of the words |:|
Horizontal

2

CANCEL

Fig. 1.108: 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 usefull to display a large
amount of hierarchical data in a small space.

To create a treemap chart you have to 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
Parallel chart

The parallel chart is a way to visualize high-dimensional geometry and multivarious data. The axes of a multidimen-
sional 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.
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Fig. 1.109: From left to right: (a) Treemap. (b) Treemap sub-branches.

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.

Table 1.6: 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 5.5 3.5 1.3 0.2 Iris-setosa

38 49 3.1 1.5 0.1 Iris-setosa

39 4.4 3.0 1.3 0.2 Iris-setosa

40 5.1 3.4 1.5 0.2 Iris-setosa

41 5.0 3.5 1.3 0.3 Iris-setosa

42 4.5 2.3 1.3 0.3 Iris-setosa

43 4.4 3.2 1.3 0.2 Iris-setosa

44 5.0 3.5 1.6 0.6 Iris-setosa

45 5.1 3.8 1.9 04 Iris-setosa

66 6.7 3.1 4.4 14 Iris-versicolor
67 5.6 3.0 4.5 1.5 Iris-versicolor
68 5.8 2.7 4.1 1.0 Iris-versicolor
69 6.2 2.2 4.5 1.5 Iris-versicolor
70 5.6 2.5 3.9 1.1 Iris-versicolor
71 5.9 3.2 4.8 1.8 Iris-versicolor
101 | 6.3 33 6.0 2.5 Iris-virginica
102 | 5.8 2.7 5.1 1.9 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 are able to 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.
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Fig. 1.110: 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”. Under “Tooltip configuration” there is new property available - Maximum
number of records to show tooltip. It is used to limit showing tooltip in case there are lot of records returned from
dataset, which make chart more readable.

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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Fig. 1.111: 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 an other attribute as category fields and one measure as series fields.
Figure below shows an example.

Note that for series axis it is possible to specify the values’ range by assigning a minimun 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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Fig. 1.112: Configuring the attributes and the series for the heatmap chart.
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Fig. 1.113: Configure min and max values for series.
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The next step is to move to Configuration tab and select the Color palette icon. Here (figure below) the user has to
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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Fig. 1.114: 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 Preset 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.

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 an 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 usefull 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.
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Fig. 1.115: Custom color scale.

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

Table 1.7: 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

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.

Gauge chart
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Fig. 1.116: Chord configuration.

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 combobox. 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.

Bubble chart

A bubble chart requires three dimensions of data; the x-value and y-value to position the bubble along the value axes
and a third value for its volume, z-value. It is a generalization of the scatter plot, replacing the dots with bubbles.
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Fig. 1.117: Bubble chart.

Inside X,Y,Z containers, user can put only measure values. Inside Categories container user can put attributes that
he wants to see in the tooltip.

Advanced functionalities
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Fig. 1.119: Bubble tooltip.
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Inside Advanced tab, user can find configuration for plotband and plotline of xaxis and yaxis.
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Fig. 1.120: Bubble plotband and plotline configuration.

User also has option for splitting serie by one of two categories. Split option has limit on maximum two categories.
User can set which category will be used for coloring bubbles. And also can show/hide values that are inside bubbles.
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num_cars_owned 2 w

Fig. 1.121: Bubble split configuration.

Difference between One category - split disabled and Two categories - split disabled is what is present in the tooltip.

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:
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BUBBLE_CHART

-0 @D

One category - split disabled

() num_cars_owned

Tiaxiaco

total_children: 6
num_children_at_home: 3
num_cars_owned: 7

14.00

12.00

10.00

) Burnaby @ Chula Vista Issaquah La Mesa () Lake Oswego () Lincoln Acres
Lynnwood @ Mexico City @ Novato Oak Bay ) Richmond @ San Andres
Sooke Tlaxiaco O total_children

|

One category - split enabled

0.00

-2.00

1 15 2 25 3
num_children_at_home

0.00
05 15 2 25 3 35
8.00
num_children_at_home
Two categories - split disabled 6.00
() num_cars_owned
8.00 400
O
= 200
400 @ Tiaxiaco
0.00
num_children_at_home: 3
200 num_cars_owned: 7
0.00 -2.00
0 05 15 2 25 3 35 0 4 6 8 10 12
num_children_at_home num_children_at_home
Two categories - split by first category enabled Two categories - split by second category enabled
© Bumaby @ Chula Vista Issaquah La Mesa () Canada @ USA Mexico double_children
@ Lincoln Acres Lynnwood @ Mexico City (© Novato 1400
) Richmond @ San Andres Sooke Tlaxiaco
14.00
1200 Tlaxiaco
12.00
10.00 Richmond
10.00 P
7 N\
8.00 lMém&h\lElhyq Burnaby
8.00 4 -
Tlaxiaco
6.00 Mexico
- Richmond
Canada :

-2.00

Y

Burnal

2 4 6 8 10
num_children_at_home

Fig. 1.122: Bubble split examples.
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* Bar Chart
 Line Chart
* 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:

-
1

833.11

33,1
I

Drink

14,576.11

Level
Food 14.796.05 [ shelf_depth

shelf_height
— 14,260.08 Il shelf_width

Non-Consumable 3.518.40

I - L lownse

0Ok 1k 2k 3k 4k 18 Bk Tk 8k ak 10k 11k 12k 13k 14k 15k 16k

Fig. 1.123: Drillable Bar Chart
When selecting shelf_depth measure of the Food category one gets (see next figure):

Baked Goous [T Back o: shelf_depth
Baking Goous [ —
Breakfast Foods I
camneaoous
‘Canned Products -
oary [—
S S — |

Deli

oos I =
Frozen Fooos | _—
meat [N

produce. [

Seafood [0
snack Foods [

snacks [ = KNOWAGE
starchy Foods I ‘ ‘

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200

Fig. 1.124: Drillable Bar Chart: first drill

Once again, we can select Frozen food subcategory and drill to a second sub-level as below:

And so on to the fourth subcategory. Selecting the “Back to: ...” icon available at the right corner of the graphic, the
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Back to: Food
Breakfast Foods

Frozen Desserts
Frozen Entrees

Level
[ Frozen Foods

Pizza

([

KNOWAGE

Vegetables

0 25 50 7% 100 125 150 175 200 225 250 275 300 325 350 378 400 425 450 475 500 525

Fig. 1.125: Drillable Bar Chart: second drill

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.

1.4.1.4 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 details, it is mandatory to select a dataset using the
combobox (only if at least one dataset has been loaded using the Data Configuration feature) or clicking on the
icon ¥ available just aside the combobox 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 A + - Pagination 10 B Frontend pagination
TABLE COLUMNS MANAGE COLUMN GROUPS ~ ADD COLUMN  ADD CALCULATED FIELD ~ USE FUNCTION
Sorting column v Sorting ordel -
B summary row ADD

Fig. 1.126: Table configuration window.
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In fact, the column area is divided into two parts: on the upper part there are the buttons to add a new column or a
calcutated field. Also the new functionality of column grouping is available here. In the lower section, 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 combobox. 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 comboboxes.

When a dataset is added to a table widget, all of 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 MANAGE COLUMN GROUPS ~ ADD COLUMN  ADD CALCULATED FIELD  USE FUNCTION
& employee_id & employee_id & MEASURE # integer ® sum S @
' fullname  fullneme 93 string s o
o firsname & firstname 99 string K [}
& lestname 93 string s o
HFinteger @ suM r @
3 string 4 ]
& sworeid @ sworeid # integer ® suM 4 o
& department.id & department.id # integer & sum r ]
@ birth_dare @ binth_dare &oote 4 o
& hire_dete o hire_dete Brmestamp 4 [}
& enddate & timestamp 4 1]
o selary #ioat @ sum r @
# integer = sum ¥4 ]
93 string s o
99 string Fd i
@ cender 3 string 4 ]
[ mensgement.role [ mensgement.role 99string s @
& femsle_salery o femae_salery & MEASURE 2 float @ sum 4 ]
& mele_salary @ mele_slary & MEASURE #float [y esum S o i
B  Summary rov
CANCEL SAVE

Fig. 1.127: 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 have to 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

O column Field Type Type

] employee_id MEASURE java lang Integer
[ full_name ATTRIBUTE jeva lang String
[ firstname ATTRIBUTE java lang String
(] lastname ATTRIBUTE java.lang.String
[ position_ia MEASURE java lang Integer
[ position_title ATTRIBUTE java lang String
[ storeia MEASURE java.lang.Integer

Tt 7of19 Page 1 of 3

CANCEL SAVE

Fig. 1.128: Add a new column.

Manage Columns Groups will open a menu to add or remove columns groups and to set their style. A column group
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is a container for more than one column that will show a common header between them.

766.00 Abagail 772100 awykel9@pen.io Female 4133
626.00 Adah 6,358.00 apierreponthd@sun.com Female 0135
270.00 Adams 7.206.00 afincham7h@nature.com Male 448
68.00 Adara 1,030.00 agiblingTv@cnn.com Female 61.65
408.00 Addy 8,793.00 asartonbb@alibaba.com Male 8419
868.00 Adeline 4,657.00 astacko3@latimes.com Female 10.28
728.00 Adianz 7.889.00 abalchenk? @ed.gov Female 1740
7.00 Adora 609.00 ablabey6@ft.com Female 26.00
058.00 Adrianne 8,805.00 adrezzergl@mtv.com Female 35.54
669.00 Adrienne 2,544.00 aleadleyik@whitehouse.gov Female 50.82

Fig. 1.129: Example column group.

Likewise, to add a calculated field you have to click on the Add Calculated field icon next to add column icon.
Once opened the Calculated Field Wizard you have to type an alias for your calculated field in the dedicated area at
the top corner of the wizard. Then you can choose from the left sidebar list the fields that you want to use in your
formula. You can also use arithmetical functions or use the functions available in the menu (aggregations, column
totals, variables). If you prefer you can create or modify the expression manually directly in the editable panel. When
you are satisfied with your expression you can click on validate to check your formula sintax or save button and your
calculated field appears in the field list. We provide an example in the following figure.

Calculated Field

UNIT SALES (suv s+
MyCalculatedField
STORE_COST
STORE_COST (SUM
aggregation  column totals  functions Validate &
1 SUM(FUNIT_SALES")*SUN( "STORE_COST")
CANCEL SAVE

Fig. 1.130: Add a calculated field.

If Dataset is of type Solr, the columns displayed on the right panel are dataset columns fields and the calculated field
formula elaboration is calculated on the fly.

If variables are set for the present cockpit, the variable menu button will appear, making it possible to add variable
values in the calculated field expression.

In the bottom section of the window, you can see the table fields (with their aggregation type) listed and you also can
sort columns displayed in the table by dragging them up or down, 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 to adjust the column size, max cell characters, hide column or column header options, and the row spanning

102 Chapter 1. How to use Knowage



Knowage

Calculated Field

annullato (annullato)

discaricato (discaricato)

emesso (emesso) aggregation Validate @
iddocumento (iddocumenta)

idemissione (idemissione)

importoattivo (importoattivo)

incassato (incassato)

notificato (notificato)

residuo (residuo)

CANCEL SAVE

'|i.-r

aggregation column totals  variables

1 sum(["int*) + sum{~float")
5v{ myVariable }

5v{ anotherVariable }

Fig. 1.131: Variables menu
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toggler.

INENENENENES
8 8 8 8 8 8

S8 .

Fig. 1.132: Columns Settings

If you hide the column (from this view or from the column list), the column will not be visible, but will still be used for
aggregation purposes. If you enable the row span feature, all the same visible values of the column will be collapsed
in one, to avoid repetitions.

If the column is a measure, more functionalities will become available:

¢ Inline chart mode: you can choose the visualization type of the measure, and if you choose chart and maxi-
mum/minimum values, a chart will appear in the view to represent the cell measure.

* Thresholds: you can choose to set some thresholds that will trigger font color, background color or will show
icons if the chosen condition is satisfied.

* Format: you can choose the prefix, suffix and the precision (i.e. 9.8 m/s). Please be aware that the data will be
formatted following the locale of the user. Otherwise you can choose to treat it as string.

Z e # float & sum 4 o
Z e 9 string PR |
24 # float & sum r o]
z 99 string RN |
23 9 string s i}
=4 & MEASURE # float & sum rd 1]

Fig. 1.133: 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.

If a column group has been set another option will become available in order to set the optional group belonging of
the column.

For all the columns, if at least one variable is set, the variables settings box will appear. Depending on the variable
usage it will be possible to set a dynamic header or to hide the column conditionally.

Clicking on the plus button you can add one or more conditions. The possible actions are:
* Hide column: the column will be shown conditionally depending on the condition set.

* Set column header name: the column name will be replaced by the variable value.
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Hide Hide Header Row Span

No variable usage set

Fig. 1.134: Variable settings box.

=]

Hide Column st_variable v == v test

b

Set column header name

Fig. 1.135: Variable action set.

__

Multiple conditions can be set, but a condition fullfilling the will have higher priority.
The Style tab is where you can customize the table by using the different options of style. It is divided into eight parts:

* In the Header Style section you can find different options for styling the table header. Refer to Figure below.

[ Atlow Muttiline 14px

Center v white #B899EAF

Fig. 1.136: Header style section of the Style tab.

* In the Rows section you can set the generic style for all the rows (such as alternate color background) or specify
different styles according to specific conditions on values. While the multiselectable option allows you to select
multiple values and pass them to other cockpit widgets or other external documents. Refer to figure below.

* In the Summary section you can customize the appearance of the total of columns using font and style config-
urations. Refer to Figure below.

* 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.

¢ 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.

¢ In the Padding section you can add a padding inside the widget area, specifying a value for top, bottom, left
and right zones. Refer to the following figure.

* 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 or the Excel export (when available) for that
particular widget. Refer to the following figure.

* In the Export PDF section you can enable the export of the widget in PDF format and also specify the orientation
and size. Refer to the following figure.

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 yet only configurable by a technical user (like
an administrator). In this tab is possible to select between three different type of interactions: cross navigation to
another document, open a preview popup of a dataset content or link to an external URL.
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[ Muttiselectable — Celact 5 o

[] Show indexes column - e

Alternate rows #EAEBEC Selecta
[] Hide "No Rows Available” message Stom empty rows message
@ FRow style conditions ADD
v Qi example rd @

</* QUARTER v == ¥ static

Fig. 1.137: Rows section of the Style tab.

Table Widget Configuration

COLUMNS STYLE CROSS FILTERS

Fig. 1.138: Summary section of the Style tab.
-
My widget title Center v FontF v
16px Font Style ~ Bold v

PX. fem or % messure units are available

Height M rgb(59, 103, 140) Select a

Heightin px of the space available to e

Fig. 1.139: Titles section of the Style tab.

Fig. 1.140: Borders section of the Style tab.

& 10px 10px Pa g Right Padding Botton
use px measuse unit, e: 5x use px measure unit.ie:50x use pimessure unit e: x s px measure unit. e: 5px

Fig. 1.141: Padding section of the Style tab.
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® shadows Medium A

@ Enable Screenshots

. Enable show excel export(when available)

Fig. 1.142: Other Options section of the Style tab.

[ A4 Portrait [] A4 Landscape [ custom 47 210

Fig. 1.143: Export PDF section of the Style tab.

Table Widget Configuration

COLUMNS STYLE CROSS FILTERS

D Cross Navigation

@ Preview Navigation

Enable click on whole row v TEST_01 (TEST_01) + 4+ [ pirectdownload

B Link ADD LINK

CANCEL SAVE

Fig. 1.144: Cross tab with preview of a dataset enabled.
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Finally, the “Filters” tab is where you can filter the table results by adding a limit to the rows or a conditions in the
columns. the following figure shows an example of how to set the limit rows or a conditions on dataset columns.

Table Widget Configuration

COLUMNS STYLE CROSS FILTERS

B Limit rows

SELECT THE FILTER OPERATOR AND THE VALUE FOR THE COLUMN. REVIEMEER TO USE THE CORRECT DATABASE SINTAX FOR THE VALUE. IE: SLIKES

Current Filters

TEST_01 ¥ QUARTER v = v a1 a &

CANCEL SAVE

Fig. 1.145: 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.

1.4.1.5 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 ONFIGURATION STYLE ROSS FILTERS

CANCEL SAVE

Fig. 1.146: 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.

There is also the possibility to add calculated fields as measures clicking on the “Add calculated field button”. The
calculated field will work exactly as in the table widget. After creating a calculated field there will be the possibility
to edit, remove it or set the properties for it’s column clicking on the new measure buttons.
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CrossTab Widget Configuration

DATASET CONFIGURATION STYLE CROSS FILTERS

testDataset2 (testDataset2)

Measures

=ia

DRAG ONE OR MORE ATTRIEUTES IN THIS CONTAINER TO DRAG ONE OR MIGRE ATTRIBUTES IN THIS CONTAINER TO DRAG ONE OF MORE MEASURES IN THIS CONTAINER TO.
= CREATEA COLUMN. [DEFINE THE ROW CATEGORIES. GHOOSE THE ONES THAT WILL BE SHOWN
= float

= first_name

email

= gender

CANCEL SAVE

Fig. 1.147: Selecting columns, rows and measures of the crosstab.

o = float o

= normalized_float =

B
o

Fig. 1.148: Calculated field detail.
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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 columnn. See figure below.

Show Header
Quarter

D Sorting column

CANCEL SAVE

Fig. 1.149: 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).

In case the selected column is of type measure, there is a dialog to configure the behaviour of that field:

Show Header

float

sum - D Exclude from Total and Subtotal

Text v

No ranges declared

Fig. 1.150: Measure configuration dialog.

A particular option for a measure is Exclude from Total and SubTotal: that checkbox excludes the measure from the
sums of Total and SubTotal fields makin the relatives table cells empty.

As figure above shows, you can also manage threshold. For measures only, it is possible to associate a particular icon
or a specific background color to a particular measure’s value or range. To do so add a new threshold, set a condition
for it to appear, and choose the icon from the list or select the color that will be changed to the cell. It is possible to
add more or to remove thresholds using the add or delete button.

If one or more variables are set, in column and measure settings another field will appear. It is possible to set the header
name to be dynamic using one of the variables set. If one of the variables are selected in the combo as in example, the
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> v 20 rgb(255, 158, 14)

=]

> v 4 @ I 19b(255, 0, 0) 1gb(247, 255, 39)

=]

Fig. 1.151: Measure threshold setting.

Show Header

Variables (Optional)

int testVariable v

sum v

Fig. 1.152: Variables header value.

header name will be changed depending on the current variable value.

for measures only

Fig. 1.153: Column style.

It’s also possible to set style elements for both attributes and measures. In measures will also be possible to set the
precision and prefix/suffix of the cell value. The comma and dot used for decimals and thousands will be automatically
changed depending on user’s locale.

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.
In the “General” section you can set the following features:
¢ define the maximum cell number to show;
¢ 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.

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

Selecting the “Hide rows on just null values” will hide all the rows with just O or null values, avoiding space waste
if unneeded.
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CrossTab Widget Configuration

DATASET CONFIGURATION STYLE CROSS FILTERS

General

Measureson (® Columns () Rows

Percentage calculatedon () Columns () Rows (® no

On rows

[ show totals Total [ show sub-totals SubTota
[ Hide rows on just null values [ Fix Attribute's columns [ Expand/collapse rows
on columns
[ showtotals Total [ show sub-totals SubTota

Fig. 1.154: Configuration tab interface.

A gender
F M Total
4 occupation 4 occupation P Total
Clerical Management Manual ProfessionalSkilled Manual SubTotal Clerical Management Manual ProfessionalSkilled Manual SubTotal Total
A product family ~ Sales Sales Sales Sales Sales Sales Sales Sales Sales Sales Sales Sales Sales
Drink 1,328.00 11,848.00 17,696.00 26,187.00 21,191.00 1,270.00 10,247.00 19,566.00 23,637.00 20,418.00 | 75,138.00 | 153,388.00
Food 9817.00 9778400 150,429.00 216,781.00 171,188.00 CLUERERINN11,982.00 86,671.00 160,463.00 198,064.00 173,250.00 mm 00 1276429 .

Non-Consumable2,872.00 2558400 3820500 57,796.00 4527100 |- /»-L]3378.00 2350500 4380300 5282000 45636.00 | o) 1 EECEF0N]

Fig. 1.155: Computing totals and/or subtotals on rows.

4 month_of_year

4 the_month4* the_month4* the_month“®* the_month4* the_month4* the_month4* the_month4* the_month4* the_month“4* the_month/4* the_month 4* the_month
January February March April May June July August September October November  December
4 gender product family  Sales Sales Sales Sales Sales Sales Sales Sales Sales Sales Sales Sales
Drink 6,008.00 5931.00 6,586.00 5,950.00 6,194.00 6,468.00 6,890.00 5926.00 6,907.00 5,941.00 7,440.00 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 48,437.00 59,720.00 65,275.00
Non-Consumable3,449.00 13,572.00 1445300 13,253.00 13,430.00 13,063.00 1443800 13,632 .00 14,032.00 13,512.00 15,768.00 17,016.00
SubTotal 75,822.00 71,131.00 3
Drink 6,400.00 6,069.00 6,195.00 5,795.00 5,868.00 6,136.00 5,972.00 5991.00 6,260.00 5,843.00 7.146.00 7463.00
Food 50,846.00 50,357.00 52,360.00 49,271.00 49477 00 52,678.00 51,837.00 50,604.00 50,471.00 4793200 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
CICCE 7119900 6926400 72771.00 6781500 68891.00 7279400 7238500 7016500 7037000 6718300 84660.00 87.213.00
14395900 13891500 148593.00 13803600 14002200 142677.00 14953100 14124000 14554000 135073.00 167,588.00 177,513.00

Total

Fig. 1.156: Computing totals and/or subtotals on columns.
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The “Fix attribute’s columns” will pin to the left the columns containing the attributes, so side scrolling will be
available without losing those columns.

4 QUARTER
Q1 Q2 Q3
4 PRODUCT_FAMILYJALES|STORE_COST_NULL|STORE_COST\UNIT_SALES|STORE_COST_NULL|STORE_COST|\UNIT_SALES|STORE_COST_NULL
Drink_a 12 12712 102016121 12,273 9,778.6164 | 12917
Food 46 98,346 84,045.6925| 97,802 83,4336075| 99,694
Non'Consumablé 20 26,020 22,265.3859| 25670 21,868.1079| 26,801

Fig. 1.157: Pinned columns example.

The “expand/collapse” functionality will add a + and - button in your rows, in order to easily aggregate your data. In
the widget menu you will also find the expand all/collapse all buttons, in order to reset closing or opening your whole
widget.

Be aware that to use this functionality columns subtotal should be selected. If not the functionality check will enable
it automatically.

‘M gender t email nt I
Female SubTotal
aalmannb@howstuffworks.com 76490
abaish9t@myspace.com 3,272
abarnissp@skyrock.com 3,339
abesantes@examiner.com 2414
ablewettp3@dion.ne_jp 2,219
ablewittlp@about.com 1,755
abohjelm@newsvine.com 45000
abramhallko@mediafire.com 1,247
abuncombeap@dropbox.com 1,107
acestardqu@e-recht24.de 1,173
PRV EUREINEYRRPY o VR - ERELT . Y

Fig. 1.158: Expand/collapse example.

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

* Crosstab General Options where the rows’ height, the general font and font size can be set; in particular, the
layout combo determines how the columns resize themselves in respect of the contained value;

Font Famil v Layout M

Fig. 1.159: General style options for crosstab.

¢ Crosstab Headers Font Options where you can configure the header style settings as color, background, font,
etc.
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Fig. 1.160: 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.

Fig. 1.161: Measures Font Options for crosstab.

* 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

[] atemate rows

Fig. 1.162: Grid Options for crosstab.
* In the Measures Headers section you can configure different style option for measure headers, such as color,
background, font size, etc.
* In the Total section you can set color and background of totals (if any).
* In the Subtotal section you can set color and background of subtotals (if any).
* In the Titles section you can add titles to widget and customize them using different styles.
¢ In the Borders section you can add borders to widgets and customize them using different styles.

¢ In the 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 or the Excel export for
that particular widget.

Opening the Cross tab is possible to set a cross navigation to another document or an external link. In addition to
other cross-navigations, for cross table widget it is possible to set as a dynamic value the name of the selected measure
column or the selected category. The choice is available from the combobox.

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.
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MEASURES HEADERS

Font Size Font Family ¥ Font Weight v

X, Fem or % Measure units are available
Color Background
Text Decoration v | |Select a color | |select a color

Fig. 1.163: Measures Headers Option for crosstab.

Color Background
DSe\eclaculor I:‘Se\ectaculor

Fig. 1.164: Color settings for Totals.

SUBTOTALS
Color Background
D Select a color |:| Select a color

Fig. 1.165: Color settings for Subtotals.

Title text Horizontal alignment ¥ Font Family v
Font Size Font Style ¥ Font Weight v
X, TEIT) OF % MEASUFE UNits are available

Title Color Title Background Color
Header Height [ |setect a color [ |select a color

Height in px of the space available to title

Fig. 1.166: Title settings.

@ eoRDERS

Borders Color

Borders Style ¥ Borders Thickness v D
Border radius top left Border radius top right Border radius bottom left Border radius bottom right
usepu ' measure u m_lespx """""""""""""""""""""""""""" Use px Measure unit, ie: 5px USE px measure unit, ie: 5px usepn( ' measure’ u llue-ﬂn( """"""""""""""""""""

Fig. 1.167: Border settings.
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® Shadows Medium v

@ Enable Screenshots

. Enable show excel export(when available)

Fig. 1.168: Other Options for crosstab.

DATASET CONFIGURATION STYLE CROSS FILTERS

@ cross Navigation

B Link ADD LINK

Fig. 1.169: Cross navigation for cross table widget.

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

Fig. 1.170: 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.

1.4.1.7 Active Selections widget

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

The Active Selections will display the elements selected by the user. Figure below shows an example.

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 will be updated. In both cases the Selection
widget will display the highlighted attribute values.
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[] Show Selection Dataset

[ Alternate rows

Show Selection Column

[] Disable Message

fkeft ermpty the defautt message wil be: "o active selections”

»
itle text v Fi v
F ~ Bold v s
CANCEL SAVE
Fig. 1.171: Active Selections widget configuration.
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Fig. 1.172: Active Selections widget outlook.
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1.4.1.8 Selector Widget

The Selector Widget is a way to include a dataset filter, directly inside the cockpit, that can be displayed like a
combobox, radio button or checkboxes.

Selector Widget Configuration

COLUMNS STYLE FILTERS

Select modality

M—
- o @

Alignment List
® i Vertical «ss Horizontal 1 Grid

Other Options

[ wrap Text [] Hide Disabled Values [] Enable All Values

CANCEL SAVE

Fig. 1.173: 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
select the Select modality options; for instance, choose between single or multivalue or to use a list or a combobox.
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
=
- o=
Alignment List
: Vertical --- Horizontal (@) 22 Grid

Other Options

[] wrap Text [] Hide Disabled Values [C] Enable All Values

Fig. 1.174: 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.
Finally use the Filters tab to handle pagination or filter on a dataset column.

The Selector widget works effectively as a ready-to-use filter panel.
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'SELECTOR WIDGET CONFIGURATION

COLUMNS STYLE

Roboto

px.rem or % messure units are svailable

Height in px ofthe spece avilable to tle

FILTERS

v 12px Font-weight

P, rem or % measure units are availble

Mgb(89. 89, 89)

use px measure unit ie: 5px se px measure und, ie: 5px

Fig. 1.175: Selector widget configuration.

Use px messure unit ie: 5px

CANCEL SAVE

Selector Widget Configuration

COLUMNS STYLE

Current Filters

FILTERS

» Limitrows 1

‘SELECT THE FILTER OPERATOR AND THE VALUE FOR THE COLUMN. REMEMEER TO USE THE CORRECT DATABASE SINTAX FOR THE VALUE IE “LIKES

NODEFINED FILTER

ADD NEW FILTER

CANCEL SAVE

Fig. 1.176: Selector filters.
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Total units by brand name & | Select Brand Nmae e
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W
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Fig. 1.177: Selector widget execution example.

1.4.1.9 HTML Widget

The HTML widget allows to add customized HTML and CSS code to implement very flexible and customized dynamic
elements to the cockpit. This widget supports all HTMLS5 standard tags and CSS3 properties.

Warning: For security reasons no custom Javascript code can be added to html tags. Every tag considered
dangerous will be deleted after saving the document.

The Edit section of the widget is composed by five tabs: the Dataset, HTML editor, Style, Cross and Filters. 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.

Important: A CSS property will be extended to all the classes in the cockpit with the same name, to apply the
property only to the current widget use the id prefix shown in the info panel of the CSS editor

In the right side of the editor is possible to explore the available tags that can be copied inside the code, those tags will
be explained in details in the following paragraphs. Given that is not possible to add custom JavaScript code inside the
html editor, this 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 shown. 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).

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 have to click another time on the icon (the icon will be now

like this ** ).
Available Tags
kn-column

[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 display its values. The value of the kn-column attribute should be the name of the column value you
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Edit hunl widget

DATASET EDITOR HTML STYLE CROSS FILTERS
O TARGET ONLY THIS WIDGET WITH YOUR MODIFICATIONS USE THIS PREFTX: svidget ] CokipSlnas v
N Parameters v
Repeater ~
Repeat Index v
Conditional container v
Calculator v
Cross-Navigation v
Selection v
Preview v

1

Active selection v
Variables v
Interationalization v
CANCEL SAVE

Fig. 1.178: HTML widget editor

DATASET EDITOR HTML STYLE CROSS FILTERS
testDataset? (testDataset2) v + 3
Column Name Column Type
id float
first_name stiing
int float
email string
gender string
float float

CANCEL SAVE

Fig. 1.179: Dataset selection
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want to read in execution.

The row attribute is optional and is a number type attribute. This attribute can let you retrieve a specific row according
to the position in the dataset. 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.

kn-parameter
[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 parameter to display.

kn-calc
[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 tags 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.

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

The kn-repeat attribute is available to every HTMLS 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 row repeated will be limited to
the selected number. If no limit is provided just the first row will be returned. If you want to get all records, you can
set it to -1, but be careful because big datasets can take a while to load completely.

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

The kn-1if 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 it 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.

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

The kn-cross attribute is available to every HTMLS tag and is a way to make the element interactive on click. This
attribute makes the element clickable to open the cross navigation specified in the widget settings. If there is no cross
navigation set this tag will not work.

kn-preview

<div kn-preview="DATASET-TO-SHOW"> ... </div>
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The kn-preview attribute is available to every HTMLS tag and is a way to make the element interactive on click.
This attribute makes the element clickable 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.

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

The kn-selection-column attribute is available to every HTMLS tag and is a way to make the element interactive
on click. This attributes makes the element clickable to set the chosen column and value as a selection filter in the
cockpit. The default will use as a selection the first row value of the column.

The kn-selection-value attribute is optional and will let you specify a specific value as a column selection filter.
kn-variable
[kn-variable='VARIABLE-NAME' key='VARIABLE-KEY']

The kn-variable tag is the tool to read the runtime value of one of the defined variables. It will change depending
on the current value and can be used inside kn-if and kn-calc.

The key attribute is optional and will select a specific key from the variable object if the variable is “Dataset” type,
returning a specific value instead of a complete dataset.

Warning: Banned Tags In order to avoid Cross-site scripting and other vulnerabilities, some tags are not allowed
and will automatically be removed by the system when saving the cockpit:

e <button></button>
* <object></object>

e <script></script>

If you need to simulate a button behaviour use a div (or another allowed tag) and replicate the css style like in the
following example:

<div class="customButton">Buttonlike div</div>

.customButton {
border: 1px solid #ccc;
background-color: #ededed;
cursor: pointer;

}

.customButton:hover {
background-color: #d8d8d8;

}

Warning: Whitelist

Base paths to external resources (images, videos, anchors, CSS files and inline frames) must be declared within
TOMCAT_HOME/resources/services-whitelist.xml XML file inside Knowage Server, otherwise those exter-
nal links will be removed by the system. This whitelist file contains safe and trusted websites, to restrict end users
of providing unsafe links or unwanted web material. Knowage Server administrator can create or edit it (directly
on the file system) to add trusted web sites. Here below you can see an example of services-whitelist.xml
file; as you can see, its structure is quite easy: baseurl attributes refer to external services, relativepath must
be used for Knowage Server internal resources instead:
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<?xml version="1.0" encoding="UTF-8"7>

<WHITELIST>
<service
<service
<service
<service
<service
<service
<service
<service
<service

baseurl="https://www.youtube.com" />
baseurl="https://player.vimeo.com" />
baseurl="https://vimeo.com" />
baseurl="https://media.giphy.com" />
baseurl="https://giphy.com" />
baseurl="https://flic.kr" />
relativepath="/knowage/themes/" />
relativepath="/knowage/icons/" />
relativepath="/knowage/restful-services/1.0/images/" />

</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.

1.4.1.10 Map Widget

The Map Widget is useful when a user needs to visualize data related to a geographic position. The widget supports
multiple layers, one for every dataset added to widget configuration, and one data field for every layer: the user can
switch on-the-fly between all data available on the layer.

il
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Fig. 1.180: Map widget.

In Map Widget configuration a user can add and remove layers, set the format of the spatial attribute to use and specify
the attributes to display on map and on the detail popup:

Map widget configuration

LAYERS STYLE CROSS FILTERS

v DATASET  sample-airbnb-ny. ArBNB-NY (Marker) » ® O LA |

Spatial Attribute

Column Coordinates Type Coordinates Format

coordinate sting v latlon v
Fields

Column A Type Aggregation Aggregate  Showon  Showon Showon  Showon  Modal

function by etail map filter tooltip  column

e— e—— ATTRIBUTE O O O »

coordinate SPATIALATTRIBUTE . O

price - MEASURE o < O O ;

CANCEL SAVE

Fig. 1.181: Map widget configuration.
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Every dataset with a spatial attribute is eligible to become a layer in map widget. Only one layer of the widget can
be susceptible to user selection: that layer will be the only one with Target slide set to on. For each layer a user can
also specify its default visibility with Default visibile slide. Enabling Static switch on a layer make it visible and non

clickable, useful when a user wants a fixed background layer with dynamic data from a dataset. With buttons A and
i’

*  the user can set the metadata and the layer style respectively.

In layer’s metadata, the user can add calculated fields (more on that later) and set the spatial attribute of the dataset
that will be used to display a markers on the map. Actually, many spatial attribute types are supported:

* String format: where the value specify two decimal numbers representing latitude and longitude separated by a
space;

* JSON: where the value is a text string in GeoJSON format;

e WKT: where the value is a text string in Well-known Text format;

Important: Geographic coordinates format

For every format above user have to specify what is the format of geographic coordinate: user have to specify if
latitude comes first or vice versa.

The first field listed in metadata is the spatial attribute and Knowage let the user to set if the spatial attribute need to
be part of the aggregation or not: this let the user to create special query; for example, you may need to just list all the
records of a dataset without any aggregations and in this case you can simply uncheck all the aggregate by checks and
clean up the aggregation function for the spatial attribute; another example is where the spatial attribute at database
side is of a special type like CLOB on Oracle, in that case the user cannot use that field for the aggregation but the
user can exclude the spatial attribute from the aggregation, converting the field to measure and setting an aggregation
function.

Every field of the dataset, except for the spatial one, can have a custom alias to show on map widget: just double click
the label to edit it. A user can also specify if a field have to be shown on detail popup.

For measures a user could specify the aggregation function, if it has to be shown on detail popup and if it has to be
shown on map: at least one field has to be shown on map.

For attributes a user could specify if it has to be shown on detail popup or if it has to be show as a filter: in that case, the
attribute will be available in the control panel with its all distinct values to let the user to have an immediate evidence
of which markers have the selected value for the measure

The user could also select if a specific attribute should be displayed in the tooltip that will be shown when the user
hovers a specific feature on the map.

The 3-dots-menu on the right of each column of the dataset contains additional functionalities: for measures, for
example, there is the possibility to specify thresholds.

The threshold menu open a dialog where the user can customize marker color by value range: that’s very useful when
a user wants to immediately identify a marker by it’s value.

For all the attributes that are filters, a user could select the relative value from the control panel:

As said, Map widget supports calculated fields, a way for a user to calculate additional data to show on map or to
display into popup detail:
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Fig. 1.182: Threshold dialog.
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Fig. 1.183: Filter selection.
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coordinate string ¥ latlon v

Fig. 1.184: Add calculated field button in layer’s metadata.
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From the calculated field’s dialog a user can combine measures and operations to add more data to the layer. The user
can use a SQL-like syntax to create a statement that describe the new calculated field:

Calculated Field
id_fobj

test_calculated_field
rotta_type

aggregation  column totals  functions Validate &

1 sum([*rotta_type"))-sun(*id_fobj")

CANCEL SAVE

Fig. 1.185: Calculated Field’s dialog.

The newly calculated field added by the user is shown as a measure in layer’s dataset: from the 3-dots menu on the
right of the field a user can update or delete the calculated field.

Map widget configuration

LAYERS STYLE ROSS FILTERS

Corumn Aliss Type Aggregation Aggregate  Showon  Showon  Showon  Showon  Modal -
function by detail map filter tooltip  column

P hosname  ATTRIBUTE »

[m]
[m]

coordinate SPATIALATTRIEUTE -
. i VEASURE sum <
neghbourhond_group neighbourhood._grol ATTRIBUTE
number_of_reviews  number_of_reviews MEASURE SUM v

calculated_field  MEASURE

[mpy < N <
oooooo

it

Threshold

4 Syle
A L DATASET  sampleaironbny2 AIrBNB-NY (Heatmap) » » O

&  Edit Calculated Field
A & DATASET  sampleairbnbny3 AIfBB-NY (Cluster)

@ Delete

CANCEL SAVE -

Fig. 1.186: The 3-dots menu on calculated field.

For every layer, a user can specify the way the data will be displayed on map: the user can choose between a markers,
cluster, heatmaps and choroplet.

For marker there are multiple choices between a user can select. The first one is the standard marker, where a user can
select only the marker color:

The second possibility is to use a custom color and custom scale with a custom marker, for example and icon available
in Font Awesome catalog:

A user can also use an image from Knowage media as a marker:
Finally a user can use an image from external URL as a marker:

Cluster visualization renders circles of different size where every circle aggregating positions by relative values. A
user can zoom in to disaggregate the cluster until he see the single data. For this type of visualization, a user can set
size and color of the circle and the size and the color of the font used to display the aggregated value:

When heatmap is selected, a user can display values by areas colored by a color range from green to red where the
values are respectively lower and higher. Setting the radius and the blur, a user can specify the scale of the areas and
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LAVERS STYLE CROSS FILTERS
T DATASET  sampleairbnbny-3 AIrBnBNY (Cluster) » » » ® oo .
A & DATASET  sampleairbnb-ny-2 ArBNB-NY (Heatmap) » » ® L I |
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CANCEL SAVE

Fig. 1.187: Style configuration for every layer.

W 0077159 " °

Fig. 1.188: Standard marker configuration.

Fig. 1.190: Marker from Knowage images.

Fig. 1.191: Marker from Knowage images.
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Fig. 1.192: Cluster configuration.

the scale of the blur around it:

Fig. 1.193: Heatmap configuration.

The choroplet visualization allows a user to precisely associate values to areas, very useful when spatial attribute
specify a geometry instead of a single point. The classes method specify the subdivision algorithm and the classes
number specify how many subdivision to make; the colors specify the start and the end of the range color that will
follow the same range of the values:

L
Q Q OOQ ® ®

Classify by equal intervals v 3

a1l | P

Fig. 1.194: Choroplet configuration.

1.4.1.11 Discovery Widget

The Discovery Widget is used to easily use and navigate into a Solr Dataset using facets aggregation and a table results.
In order to make searches, aggregations using facets and so on, after selecting the Solr dataset it is possible to choose
the fields that should be shown as the result. The table result can also be configured to show a limited set of fields, as
you can see in the widget configuration:

Settings
The settings tab contains the management of the 3 elements that compose a directive:
» Data table: enabled by default is the grid containing data. You can choose the number of item per page.

* Facets: if enabled the sidepanel with the facets will appear. It is also possibile to configure facets options:

— enable selection on facets, if enabled a user click on the facets will throw a cockpit selection
instead of just filtering the table.

— closed by default, if enabled the facets will be visible as closed groups by default.

1.4. Create a New Dashboard 129



Knowage

Q
datanotifica A~ aggregazio.. annoemiss.. categoriaemissione annull... codiceb... codic... com... comu... CONsO...
October 25, 2018 2:00 AM 13482 NUOVO CIRCOI 2015 Standard 0 E2832 CONSEGTC CIRCO01  IMOLA i
Detober 26,2018 200 AM 12889 NUOVO CIRCOI 2015 Standard 0 E289 CONSEGTC CIRCO0L  IMOLA i
September 15, 2017 2.00 AM 12724
NUOVO CIRCOI 2015 Standard 0 E289 CONSEGTC CIRCO0L  IMOLA  Si
October 18, 2018 2:00 AM 12476
February 21,2018 1:00 &1 a2 NUOVO CIRCOI 2015 Standard 0 E289 CONSEGTC CIRCO0L  IMOLA  Si
Dctober 22, 2018 2:00 AM 10267 NUOVO CIRCOI 2015 Standard 0 E289 CONSEGTC CIRCO0L  IMOLA  Si
November 20, 2018 1:00 AM 3308 NUOVO CIRCOI 2015 Standard 0 E289 CONSEGTC CIRCO01  IMOLA &
February 19, 2018 1:00 AM 5243 NUOVO CIRCOI 2015 Standard 0 E289 CONSEGTC CIRCO01  IMOLA &
5
Sepiember S 2017 200 AM faed NUOVO CIRCOI - 2015 Standard 0 E289 COMGIACI CIRCO0L  IMOLA i
February 22, 2018 1:00 AM 8797
NUOVO CIRCOI 2015 Standard 0 E289 COMGIAC CIRCOD1  IMOLA S
NUOVO CIRCOI 2015 Standard 0 E289 COMGIAC CIRCODL  IMOLA &
FERRARA_ING_FISCALI_CDS_65_20102017 85262
TARLCARICO_2016__LOTTO 81067
SANZIONI CODICE DELLA STRADA (CDS) 66519
FERRARA_ING_FISCAL| CDS_COOBEL 61348
TARIZD17_PARZIALI LOTTO I 61275
Accertamenti Tares (file corretto) 53251
TARI 2014 | LOTTO OMESSI VERSAMENTI 52616

Edit Discovery widget

DATASET SETTINGS STYLE CROSS FILTERS
emissioni_rer_solr (emissioni_rer_solr) v o+
Columns
7] L] L]
aggregazione & aggregazione & ATTRIBUTE K4 @ @ & @

i annoemissione & annoemissione [ ATTRIBUTE K ® ¥ & %)

¢ annullato & annuliato & MEASURE K 3 2
categorisemissione [ categorioemissions & ATTRIBUTE s @ @ & “
«codicebelfiore & codicebelfiore & ATTRIBUTE K4 @ 2 =]
codicecausalenctifica & codicecausalenotifica & ATTRIBUTE ' ] ¥ & 77

¢ commesss & commessa & ATTRIBUTE Fd ” w & -
comune 2 comune & ATTRIBUTE 4 £ @ & @
<consolidato & consolidato & ATTRIBUTE Ed ] ¥ & 7]

i datadocumenti & datadocumenti & ATTRIBUTE 4 2 w & “

! datsemissione 2 dotaemissions [ ATTRIBUTE 4 @ v & 2

¢ datenotifica & datanotifica [ ATTRIBUTE K ® ¥ & %)

i datapostalizzazione ' datapostalizzazione & ATTRIBUTE Ed “ v & “
denominazioneentrata & denominazioneentrata & ATTRIBUTE s 2] ¥ & @
denominazionelista & denominazionelista [ ATTRIBUTE 4 7] v & 7]

i discaricato & discaricato & MEASURE v 3 72
emesso. 7 emesso. % MFASURFE < ) i

—
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— facets column width, this setting allows to choose the dimension of the facets column in px, rem
or percentage values.

— facets max number, this setting allows to choose the maximum number of facets visible for every
field.

» Text search: if enabled a searchbar will appear at the top of the widget. It is possible to set a default search
for widget initialization.

Edit Discovery widget

DATASET SETTINGS STYLE ROSS FILTERS

@ cncbie Data Table

10

® roces

Enable Selection on Facets [ closed by default

@ roaseach

[[] Default Text search

CANCEL SAVE

Important The options “show column” and “show facets” are only frontend side. They don’t affect the real backend
Solr query, discovery widget will search for every field even though they are frontend omitted.

Facets column ordering

It is possible to change the facets column ordering, for example if there is the need to move up a field.
As shown in this example, “aggregazione” should be shown upper, just go to the edit widget section:
And change the columns order dragging the field to the right position.

Changing Date Format for discovery table date columns

It is also possibile to change the format used to show date columns inside discovery table: In order to do that, click on
style for date columns fields in edit mode

And change the “date format” property

1.4.1.12 Python/R Widget

The Python/R widgets allow to directly embed Python or R scripts inside the cockpit in order to create advanced
custom analytics.

In the editor tab it is possible to add the script that will be sent to the execution engine.

Before writing the code it is necessary to specify the type of the output produced by the script. Knowage has support
for two different output types:

e Image
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2018
207
2016
2015
2014
2106
20149
aggregazione
0

MODENA

NUOVO CIRCONDARIO IMOLESE

FERRARA

CASALECCHIO DI RENO

FORLI
RAVEMMA
RIMIN
CESEMA

CESENATICO

795855

544009
418385
216086
71076
6381
38817

N

205576

367450

273149

212909

190713

157556

156257

133426
80068

Edit Discovery widget

DATASET SETTINGS STYLE CROSS FILTERS
emissioni_rer_solr (emissioni_rer_solr) v o+
Columns

I L L]

[ ATTRIBUTE [52] w & ]

& ATIRIBUTE < 4 =

& ATTRIBUTE 7] - & w

nnullato & annuliato & MEASURE @ @

i codicebelfiore [ codicebelfio & ATTRIBUTE 5] w & “
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MODEMA 505576
WUOVD CIRCOMDARIO IMOLESE 367450
FERRARA 273149
CASALECCHIO DI REND 212909
FORLI 190713
RAVENMNA 157556
RIMIN 156257
CESENA 133426
CESENATICO 80065
FAENZA 51491
ANNoemissione L

2018 795855
2017 644009
2016 418385
2015 216086
2014 71076
2106 6381

Columns
Erem Alias i S | SmoEeeld ShowFacet | Enable text scarch
i i 4 7] =4} =}
PR S e = - .

S— +
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COLUMN STYLE

Date Format

19/12/2019 15:50:37

(5

~ a —_ - ¥
|- Y b 7 i

P, TeMm o % Measure units are available

4
| O |

[+
s
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COLUMN STYLE

Font-family v F Sjze
PX. &M oF % Measure units are available |

December 19, 2019 3:50 PM .

Dec 19,2019 3:50 PM

19/12/2019 ]5:5[}:3@7
] 19/12/2019 15:50 :
' December 19,2019 |
I - |

Python Widget Configuration

DATASET PYTHON EDITOR ENVIRONMENT STYLE CROSS FILTERS

Image my_output.png Columns Datav
Parametersv

1 import pandas as pd
2 import matplotlib.pyplot as plt
3

CANCEL SAVE
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« HTML
It is also necessary to specify the name of the file in which the script will save its output.

The Dataset tab allows the user to select a dataset that will be accessible directly from the code. After choosing a
dataset the list of available columns will be shown. Here it is also possible to order the dataset according to a column
and to select the ordering type (ascending or descending).

DATASET PYTHON EDITOR

toy_dataset (toy_dataset) v o+

TABLE COLUMNS ADD COLUMN ADD CALCULATED FIELD

=]

id MEASURE @ sumM
neme ATTRIBUTE

e MEASURE ® sum

85 a8 8

ATTRIBUTE
state ATTRIBUTE

num_children MEASURE ® sum

N N 8N && &

8 a8 8

num_pets MEASURE @ sum

CANCEL SAVE

Fig. 1.195: Dataset selection
Once a dataset has been choosen, it will be possible to access it directly from the code via a dataframe variable. This
variable will have the same name of the dataset label.

The Environment tab allows the user to choose among a list of available Python/R evironments previously defined
inside the Configuration Management. To support this kind of choice a list of available libraries is displayed for
each selected environment.

Inside Python and R scripts it is possible to access analytical drivers by the usual placeholder syntax $P{}.

Warning: This widget is sensible to associative logic, meaning that the widget is updated every time an
association is changed, but it DOES NOT trigger associative logic itself.

1.4.1.13 Custom Chart Widget

The Custom Chart allows the user to directly embed html, css and js code using a supported external chart library and
integrating with Knowage data and interactions using custom API.

Important: Chart libraries

As a default Knowage supports natively Chart.js (version 1.0.2) for the Community edition and Highcharts.js (version
7.1.1) for the Enterprise Edition. In CE and EE, Knowage supports d3.js library (version 3.5.5). It is possible also to
include other libraries adding the CDN script tag in the html Editor. Be aware that url not set in the whitelist will be
deleted on save. To use this import use the kn-import tag like the following example:
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Python Widget Configuration

DATASET PYTHON EDITOR ENVIRONMENT STYLE CROSS FILTERS
python.virtualenv.1 frontend.url v
Library Version
Werkzeug 0161
urllin3 1258
tomado 603
requests 2220
PyYAML 53
PYJWT 170
Pillow 700
packaging 201
MarkupSafe 111
Jinja2 2110
itsdangerous 110
idna 28
Flask 11
Flask-Cors 308
Click 70
o
Fig. 1.196: Environment selection
Waterfall chart
3000
523 2701
2500
80 -126 50 73 97 -139
564 =21 69 =17
2000
o
E
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E]
< 1500
=)
s
]
o
£
Z 1000
500
0
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<kn-import src="yourCDNurl"></kn-import>

This widget will be available only if the create custom chart widget option is enable for the specified user’s role.
The Edit section of the widget is composed by five tabs: dataset, editor, style, cross and filters.

The dataset tab allows to select a specific dataset to use as a refferral for the API. Once the dataset has been selected
a table with the columns list will appear below. In the table will be possible to change column alias, the column
aggregation for measures and delete columns interacting with the selected column line. Clicking on add column or
add calculated field buttons on top a popup will appear allowing to choose one of the dataset column to add or to insert
the calculated field formula.

Edit custom chart widget

DATASET EDITOR STYLE CROSS FILTERS
prova_customChart (prova_customChart) v +
ADD COLUMN  ADD CALCULATED FIELD  USE FUNCTION
PRODUCT_FAMILY @ PRODLCT_FAMILY ATTRIBUTE 99 string ﬁ
PRODUCT_DEPARTMENT (& PRODUCT_DEPARTMENT ATTRIBUTE 99 string ]
PRODUCT_CATEGORY @ PRODLCT_CATEGORY ATTRIBUTE 99 string i}
PRODUCT_SUBCATEGORY (& PRODUCT_SUBCATEGOAY ATTRIBUTE 99 string ]
UNIT_SALES @ UNIT_SALES MEASURE #floar @ sum o
STORE_COST [ STORE.COST MEASURE # float = sum @
STORE_SALES @ STORESALES ATTRIBUTE #floar o
CANCEL SAVE

The Editor tab allows to insert custom code and it’s splitted into three components: CSS, HTML, JavaScript.

Edit custom chart widget

DATASET EDITOR STYLE CROSS FILTERS

1 var canvas - document.getElementByrd("
2 var ctx = document. getElenentByTd(’
3 var templabels = datastore.hierarchy({
< var labels = datastore.filter({First_n

teontect('2d");
First_nome' ], neasures’:{*int': 'MAK'}}) .getChild(2) name;
getcolumn(' first_name');

© lzbelsfe] = templabels;

o var dsts = {

5 1abels: labels,

aatasets: [{
label: '# of votes',
data: datastore.filter({first_name:'Ada'}).getColuan('int’),
fillcoler: “rgba(124,181,226,8.8)"

15 ¥
16 var options = {
17 scales: {
yaxes: [
ticks: {
beginatzero: true

bl
i3

24 ¥
25 var mychart = new Chart(ctx).sar(data,options);

27 canvas.onclick = function(evt){
var point = myChart.getBarsatventCross(evt)[e];
datastore. clicknanager( first_name’,point. label)

2}

CANCEL SAVE
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The CSS component allows to insert css classes that will be used by the HTML code of the widget. It’s also possible
to use @import command if the referred url is inside the whitelist.

The HTML component allows to insert HTML tags in order to create a structure to host the custom chart and additional
structural informations.

The JavaScript component is the code section, and allows to insert the custom chart code, custom Javascript code and
the API usage.

To use the API the keyword is datastore. Datastore is an object that contains the actual data; it has methods to iterate
over results and get all values plus some other methods as the following:

getDataArray

returns: data array
params: custom user function
example:

datastore.getDataArray(function(record) {
return {
name: record.city,
y: record.num_children_at_home

}
b
result:
[
{
name: 'New York',
y: 5
1,
{
name: 'Boston',
y: 3
}
]
getRecords

returns: array of objects; each object has nameOfDsColumn: value
params: no params
example:

datastore.getRecords()

result:
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[
{
city:'New York',
total_children: 5,
country: 'USA'
1,
{
name: 'Boston',
total_children: 3,
country: 'USA'
}
]
getColumn

returns: array of unique values for one dataset column
params: dataset’s column name
example:

datastore.getColumn('country')

result:

['USA', '"Mexico', 'Canada']

getSeriesAndData

returns: array of series with data for each series
params: serie/measure name, custom user function
example:

datastore.getSeriesAndData('PRODUCT_FAMILY', function(record) {
return {
y: record.UNIT_SALES,
name: record.QUARTER

}
b
result:
[
{
name: 'Drink',
data: [
{
y: 5000,
(continues on next page)
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(continued from previous page)

name: 'Ql°'
1,
{
y: 7000,
name: 'Q2’
}
]
1,
{
name: 'Food',
data: [
{
y: 6000,
name: 'Q1l°'
1,
{
y: 4000,
name: 'Q2’
},
{
y: 3000,
name: 'Q3'
}
]
}

sort - angular sort service (sorting is executed on the client side)

returns: datastore sorted by dataset’s column/s
params: dataset’s column name

optional: sort type object {column:’asc/desc’}
examplel:

datastore.sort('STORE_ID'") //by default, it is asc
OR:
datastore.sort({'STORE_ID':'asc'})

filter - angular filter service (filtering is executed on the client side)

returns: datastore filtered by some value for dataset’s column/s

params: object that contains dataset’s columns names for properties -> value to be filtered, an optional boolean to

enable the strict comparison (false as default)
example:

datastore.filter({'QUARTER':'Ql",'STORE_ID':'1'}, true)

hierarchy

returns: hierarchy object with its functions and tree

1.4. Create a New Dashboard
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params: object that contains property levels -> array of dataset’s columns names
optional: same object with optional property measures -> object that contains dataset’s columns names for properites

-> aggregation function (sum, min, max)
example:

var hierarchy = datastore.hierarchy({'levels':['QUARTER', 'PRODUCT_FAMILY'], 'measures': {'UNIT_SALES':'SUM'}})

result:
[
{
"name": "Q1",
"children": [
{
"name": "Non-Consumable",
"children": [],
"UNIT_SALES": 7.4571
1,
{
"name": "Food",
"children": [],
"UNIT_SALES": 12
}
1,
"UNIT_SALES": 19.4571
1,
{
"name": "Q2",
"children": [
{
"name": "Non-Consumable",
"children": [],
"UNIT_SALES": 9.9429
1,
{
"name": "Food",
"children": [],
"UNIT_SALES": 7.2
}
1,
"UNIT_SALES": 17.1429
}
]
getChild

returns: node of hierarchy (node is Node object)
params: index of child in hierarchy
example:

hierarchy.getChild(0)

result:
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o {
2 "name": "Q1",
3 "children": [
4 {
5 "name": "Non-Consumable",
6 "children": [],
7 "UNIT_SALES": 7.4571
8 1,
9 {
10 "name": "Food",
11 "children": [],
12 "UNIT_SALES": 12
13 }
14 1,
15 "UNIT_SALES": 19.4571
16 |}
getLevel

returns: array of nodes of hierarchy on specific level
params: index of level in hierarchy
example:

1 | hierarchy.getLevel(0)

result:
L
2 {
3 "name": "Q1",
4 "children": [
5 {
6 "name": "Non-Consumable",
7 "children": [],
8 "UNIT_SALES": 7.4571
9 1,
10 {
1 "name": "Food",
12 "children": [],
13 "UNIT_SALES": 12
14 }
15 1,
16 "UNIT_SALES": 19.4571
17 1,
18 {
19 "name": "Q2",
20 "children": [
21 {
2 "name": "Non-Consumable",
23 "children": [],
24 "UNIT_SALES": 9.9429
2 1,
26 {
27 "name": "Food",
28 "children": [],
29 "UNIT_SALES": 7.2
30 }

(continues on next page)
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(continued from previous page)

31 1,

32 "UNIT_SALES": 17.1429

node is an instance of Node object. It has convenient functions to explore the node:

1 var node = hierarchy.getChild(0)

"name": "Non-Consumable",

result:
N
2 "name": "Q1",
3 "children": [
4 {
5
6 "children":
7 "UNIT_SALES":
8 1,
9 {
10 "name": "Food",
1 "children":
12 "UNIT_SALES":
13 }
14 1,
15 "UNIT_SALES": 19.4571
16 }
getValue

returns: a measure’s value for a specific hierarchy’s child(node)

params: dataset’s measures’s name
example:

i |node.getValue('UNIT_SALES")

result: 19.4571

getChild

returns: a specific node’s child
params: index of nodes’s child
example:

1 node.getChild(0)
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result:

{
"name": "Non-Consumable",
"children": [],
"UNIT_SALES": 7.4571

}

getParent

returns: a node parent of specific child
params: no params
example:

node.getChild(0).getParent()

result:
{
"name": "Q1",
"children": [
{
"name": "Non-Consumable",
"children": [],
"sales": 7.4571
s
{
"name": "Food",
"children": [],
"sales": 12
}
1,
"sales": 19.4571
}
getChildren

returns: an array of node’s children
params: no params
example:

node.getChildren()

result:

1.4. Create a New Dashboard
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[
{
"name": "Non-Consumable",
"children": [],
"sales": 7.4571
1,
{
"name": "Food",
"children": [],
"sales": 12
}
]
getSiblings

returns: an array of node siblings to a specific child
params: no params
example:

node.getChild(0).getSiblings()

result:
[
{
"name": "Non-Consumable",
"children": [],
"sales": 7.4571
1,
{
"name": "Food",
"children": [],
"sales": 12
}
]
variables

returns: a key/value object with all the declared variables and values
params: no params
example:

var myvariables = datastore.variables;

result:
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{
variableCity: 'New York',
variableNum: 100
}
profile

returns: a key/value object with all the declared profile attributes for the user
params: no params
example:

var user = datastore.profile;

result:

name: 'My Name',

tenant: 'Knowage',
customProfileAttribute: 'Test value',
role: 'user'

selections

returns: an array with all the selections done; each selection has informations about the dataset where the selection
has been done, the column e the value passed through the selection

params: no params
example:

var activeSelection = datastore.selections;

result:
[
{
"ds": "FOODMART_SALES",
"column": "PRODUCT_FAMILY",
"value": "Food"
1,
{
"ds": "FOODMART_COST",
"column": "QUARTER",
"value": ”Ql”
}
]
parameters
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returns: a key/value object with all the parameters associated to the dashboard
params: no params
example:

var myParameters = datastore.parameters;

result:
{
"par_family": "Non-Consumable",
"par_number": 10
}

It is also possible to interact with the other cockpit widgets, to do so it’s possible to use the clickManager:

datastore.clickManager(columnName, columnValue);

This method can be added everywhere the code is managing a click event, and will notify Knowage about the interac-
tion. The default case (if no cross-navigation or preview-navigation is set) will throw a selection filter with the dataset
column name and column value set in the method. If a cross-navigation or a preview has been set in the cross tab,
those will have priority on the selection and will trigger the specified interaction. The dynamic values used will be the
ones set in the method arguments.

Warning: Whitelist

For security reasons no dangerous Javascript code can be added to html tags. Every tag considered dangerous
will be deleted on save by the system. Base paths to external resources (images, videos, anchors, CSS files and
inline frames) must be declared within TOMCAT_HOME/resources/services-whitelist.xml XML file inside
Knowage Server, otherwise those external links will be removed by the system. This whitelist file contains safe
and trusted websites, to restrict end users of providing unsafe links or unwanted web material. Knowage Server
administrator can create or edit it (directly on the file system) to add trusted web sites. Here below you can see an
example of services-whitelist.xml file; as you can see, its structure is quite easy: baseurl attributes refer
to external services, relativepath must be used for Knowage Server internal resources instead:

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

<service baseurl="https://www.youtube.com” /> <service baseurl="https://player.vimeo.
com” /> <service baseurl="https://vimeo.com” /> <service baseurl="https://media.giphy.
com” /> <service baseurl="https://giphy.com” /> <service baseurl="https://flic.kr” /> <ser-
vice relativepath=""/knowage/themes/” /> <service relativepath="/knowage/icons/” /> <ser-
vice relativepath="/knowage/restful-services/1.0/images/” />

</WHITELIST>

Like other widgets the “Cross”, “Style”, 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 Custom Chart widget.
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1.4.1.14 Cross Navigation

Warning: Cross navigation tab is only for technical users

Due to the fact that parameters can only be managed by technical user the cross navigation cannot be implemented
by the final user.

All widgets (except selector and active selections) have the Cross tab available, that allows the user to interact with
the widget in different ways:

* setting a Cross-navigation between different documents
* setting a Preview of a specific dataset in a popup
* opening an external link
The interactions are mutually exclusive, so just one type can be chosen for every widget.
Cross-navigation
The cross-navigation gives the possibility to connect two documents clicking on a widget as a starting point, opening

the second one as arrival and showing the breadcrumbs on top.

Enable click on a single column v email v ¥ testCrossFromCuston v

testOutput Static v eheheh

Fig. 1.197: Table widget cross-navigation configuration.

To enable one, first of all is necessary to set a cross navigation inside the “Cross-navigation definition” functionality
from the administration menu. There is possible to set the starting/arrival point and to set the connection between
different output/input parameters.

After this passage you will have the possibility to enable the cross-navigation in the widget’s tab and choose the user
interaction that will start the navigation, if more than one are available.

The most complex example is the table widget cross-navigation, because it allows 3 different interactions:
* Click on the whole row, where the interaction will start clicking on any row

¢ Click on a single column, where the editor will choose a specific column that will start the interaction (the user
will see the column values underlined)

* Click on an icon, where the editor will choose an icon positioned to the right side that will start the interaction.

Once the interaction has been chosen you will be able to select the cross-navigation defined before. If you have created
more cross-navigation related to the same document you will be able to choose between them. If you leave this field
blank the user will be able to choose that himself.

Preview

The preview configuration is very similar to the cross-navigation one. First of all you will need to enable the navigation
using the switch button. After that, you will need to choose an interaction type and a target dataset. The selected dataset
will be opened in a popup window but, if you check the “Direct download” property, you will be able to get the dataset
content directly in the download list functionality.

1.4. Create a New Dashboard 149



Knowage

@ Preview Navigation

Enable click on whole row v testDataset2 (testDataset?) v 4 [ Direct download

Fig. 1.198: Table widget preview configuration.

EXPORT CSV EXPORT XLSX

E S i) S ! B it

France Marseille Turquoise Euro Female Trantow Group

France Calais Goldenrod Euro Female Sawayn LLC

Russie Glinks Green Ruble Male Hintz, Streich and Rippin
Russia Uritsk Crimson Ruble Male Crooks, Hintz and Kiehn
France Montlugon Red Euro Female Yundt, Sswayn snd Morar
France Paris 02 Purple Euro Male Hodkiewicz Inc:

Russia Porkhov Purple Ruble Female Jacobs, Wunsch and Sauer
Russie Taldan Blue Ruble Male Schaden, Shields and Toy
Russie Vodstroy Green Ruble Female Zemlak-Reynolds

Russis Novoanrinskiy Crimson Ruble Female Bins-Langworth

Russia Bobrov Khaki Ruble Male Rice LLC

Russia Kukushtan Purple Ruble Female Oberbrunner-Cole

Russie Vostryakovo Violet Ruble Female Botsford Group

France Marseille Fuscia Euro Male Stark, Mann end Oriiz
Russie Malinovskiy Green Ruble Female Littel end Sons

Fig. 1.199: Preview example.

WUCOWD O3B DI 54

Gennaio
NMUOWO OSP DIS) 1 Genngio
NUOVO OSE DI S 1 Gennaio
NMUOWO OSP DIS) 1 Genngio
NUOVO OSE DI S 1 Gennaio

NUOVOOSE DI S 1 Gennaio

KIS SO ma o ¥ Fmbbrmin

Fig. 1.200: Download list functionality icon.
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Cross and Preview Parameters

parameter2 Static v 12

[ ]
|:| parameter]

Fig. 1.201: Parameters example.

Both cross-navigation and preview navigation share the parameters management. If one or more output parameters
are available, you will find the list below the navigation page. You can choose which values to use clicking on the
checkbox at the right side of the name, than you will have the possibility to choose between different modes to get the
value:

* Static, entering a static value

* Dynamic, passing the value of the column at the selected row (or passing the column name if Selected Column
Name is chosen)

* Selection, passing the current value of the selection for the specified dataset and column. Warning: the selection
is not triggered clicking on the navigation, so to pass this value the selection must already be present.

Once the user will click on the widget, those parameters will be evaluated before the navigation.
Link

The link configuration is very similar to the cross-navigation one too. First of all you will need to enable the link
navigation using the switch button. Then you will be able to create one or more link navigations. You will need to
choose an interaction type and a base url. The base url will be the url opened by the user click. You can also decide
the type of link between the opening of a new page or the document replace opening in the same page.

=]

Enable click on a single column v first_name ¥ http://www.test.com Open in new page v
RL Paramete ADD PARAMETER

testJSON JSON v

=]

Fig. 1.202: Link configuration with JSON parameter example.

Link Parameters

The link parameters are different from the previous because they will be used to make the baseurl
selected more precise. The resulting example url will be something similar:  http://www.knowage-
suite.com?**parameterl **=value & **parameter2**=value2

To do so you will have to create and name different parameters, the selected name will be the one used in the url
construction. You can choose how to get the parameter value with the following modes:

* Static, entering a static value

* Dynamic, passing the value of the column at the selected row (or passing the column name if Selected Column
Name is chosen)

* Selection, passing the current value of the selection for the specified dataset and column. Warning: the selection
is not triggered clicking on the navigation, so to pass this value the selection must already be present.
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* Analytical Driver, passing a document parameter (input driver)

* JSON, passing an escaped JSON inside the url parameter. You can use the editor to create the desired JSON
and use the placeholder to set the value at runtime. The placeholders are the usuals $F{field} for the fields,
$P{parameter} for the parameters, $V{variable} for the variables.

» JWT, passing the JWT token of the user

1.4.1.15 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 left bottom corner of the widget itself, as Figure below highlights.

858.00 Adrianne &,805.00 adrezzerg|@mtv.c Fe

i ¢ B S Q O 2 & ¢

Fig. 1.203: Widget properties.

Here the user can:
» move the widget in the cockpit area at convenience;
* modify its dimension;
e delete it;
* activate the on-click interaction of the widget with the other ones;
* 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 to reduce it again. There are

also two other widget options: using the icon it is possible to capture the screenshot of the widget and clicking

on 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.

In this case, the available chart types are: parallel, scatter, wordcloud, line, radar, bar and pie. These charts depends
on the original chart type, not all can be available at the same time.

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 chaned 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.

1.4.2 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, the Widget Style tab and the CSS Editor tab.
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Split by second series
400,000

311,639.55
300,000
200,000
100,000 83,427.51
37,498 66
0 333.02 857 l
802 208,149 20 77,257 93,742
: < e 3 (O] @ PRODUCT_FAMILY

Fig. 1.204: Change chart type button.

AVAILABLE CHART TYPES

CAMNCEL

Fig. 1.205: Available chart types.

1.4. Create a New Dashboard 153



Knowage

GENERAL SETTINGS DGETS STYLE

informations

My Document

0/150

Background

Jenu and Widget
Show Cockpit Menu button on visualization mode [ Hide widgets functionalities on visualization mode

Always show selection button Enable screenshot functionality on widgets

Enable excel export functionality on widgets

Fig. 1.206: General configuration window.

Editing the fields of the first tab, General Settings, 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 particular, in order to
add a background image for the sheets, firstly you have to 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 widgets.

The second tab, Widget Style, (Figure below) allows to configure a default style for the widgets, like borders, shadows,
titles and background color.

GENERAL SETTING WIDGETS STYLE
1l rgb(59, 103, 140)
L
Solid v Tpx 1gb(212, 212, 212)
@ Shadows Medium v

Fig. 1.207: Widget style tab.

The third tab allows to specify CSS properties for the whole cockpit and widgets. Here is also possible to override
common CSS properties of the widgets. The editor will highlight possible syntax errors.
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GEMERAL SETTINGS WIDGETS STYLE CSS EDITOR

Fig. 1.208: Css editor tab.

1.4.3 Data configuration

This feature manages the data storage and usage. In fact, here there is the possibility to save data in cache, create asso-
ciations between datasets, create indexes on cached data, 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 indexes,
the Frequency and the Template tab.

SOURCE ASSOCIATIONS INDEXES FREQUEN! ARIABLES TEMPLATE

CANCEL SAVE

Fig. 1.209: Data configuration window.
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1.4.3.1 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 combobox of widgets like the Table, the Pivot Table and the Chart one. Note
that the user can delete datasets as well.

1.4.3.1.1 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.

SOURCE A ATS NDEXE: FREQUENC ARIABLE: TEMPLATE

Label Name Use cache Frequeney (s) Label Name

El

A EDS_sales Sales data set O 0 o A DEMO_Report Store Sales Analysis

years o family a category a Q - Q * Q

SPiyears) Q Q a Q

unit k3

Fig. 1.210: 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.

1.4.3.2 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.

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

Another example is supplied in Figure below. Here the association is performed between a dataset column and docu-
ment parameter.

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

Auto Detect fuctionality
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SOURCE ASSOCIATIONS INDEXES FREQUENGY 'VARIABLES TEMPLATE

TEST.01 TEST.02
(string) (B2

QUARTER [E) THE_DATE (TIMESTAMP)

THE_DATE (TIMESTAMP) STORELID (BigDecimal)
sToREID (BigDecimal) UNITS_ORDERED (BigDecimal)
PRODUCT_FAMILY (string) UNITS_SHIPPED (BigDecimal)
LK (string) WAREHOUSE_COST (BigDecimal)
UNIT_sALES (BigDecimal) SUPPLY_TIME (BigDecimal)
STORE_COST (BigDecimal) UNIT_SALES (BigDecimal)
STORE_COST_NULL (BigDecimal) PRODUCT_FAMILY (string)
STATIC_VALUE (String)

TEST_01.QUARTER « TEST_02.QUARTER =] x

Fig. 1.211: Associations between dataset columns.

Data Cockpit Settings

SOURCE ASSOCIATIONS INDEXES FREQUENCY VARIABLES TEMPLATE

TEST_MULTIVALUE_CUSTOMER_LIST TEST_MULTIVALUE_PAR_ASSOC

NAME (&) PRODUCT_FAMILY (string)
YEARLY_INCOME (string) PRODUCT_DEPARTMENT (string)
GENDER (stiing) QUARTER (stiing)
ey (string) NUM_PRODUCTS_SOLD  (BigDecimal)

$P{par_customer) [E)

Associations List AUTODETECT  CLEARALL

v H
H TEST_MULTIVALUE_PAR_ASSOC SP{par_customer} « TEST_MULTIVALUE_CUSTOMER_LISTNAME a x
i i

Fig. 1.212: Associations between dataset column and dataset parameter.

SOURCE ASSOCIATIONS INDEXES FREQUENCY VARIABLES TEMPLATE
customer_id (nteger)
‘account_num (Long)
Iname. (String)
fname (string)

mi (string)
address] (String)
address2 (string)
address3 (String)
addresss (string)

city (String)

H
f CUSTOMER_TABLE country ++ Report-single-value-parameter.SP{state} a8 x
|

Fig. 1.213: Associations between dataset column and document parameter.
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To correctly set up meaningful associations, the user must have knowledge of extracted data contained in each dataset.
There might be though possible matches between datasets that are not known by the user or the columns used are not
so similar as thought. Therefore the user can demand to Knowage to retrieve all possible columns that match, to report
the percentage of matching values and get knowledge of other possible unexpected matches.

In the “Data cockpit settings” seen in the previous section, we fnd the “Auto Detect” button that redirects the user to
the auto dectect page. The button is at the right top corner of the association list area.

SOURCE ASSOCIATIONS INDEXES FREQUENCY ARIABLES TEMPLATE

EXPORT_VARIEILE (string) ouaRTER (string) uaRTER (string)

QUARTER (String) THEDATE (TIMESTAMP) THE_DATE (TIMESTAMP)

THEDATE (TIMESTAMP) sToRE_ID (BigDecimal) sToRe_ID (BigDecimal)

STORELID (BigDecimal) UNITS_ORDERED (BigDecimal) AMOUNT (BigDecimal)

PRODUCT_FAMILY (string) UNITS_SHIPPED (BigDecimal)

LiNK (string) WAREHDUSE_COST (BigDecimal)

UNIT_SALES (BigDecimal) SUPBLY_TIME (BigDecimal)

STORE_COST (BigDecimal) UNIT_SALES (BigDecimal)

STORE_COST_NULL (BigDecimal) PRODUCT_FAMILY (string)

STATIC_VALUE (stiing)
__________________________________________________________________________________________________________________________________________________________________ ;_I________1

5] x

| TEST_01.PRODUCT_FAMILY ++ TEST_02 PRODUCT_FAMILY = o |
| TEST_01.QUARTER «+ TEST_02 QUARTER + TEST_03 QUARTER = o |

Fig. 1.214: Auto Detect button.

Here the user can decide a minimum percentage of match that Knowage will use to compute and return matching
columns. For instance a 20% of similarity means that the values contained by two or more columns of different
datasets are the same at least for the 20% of them. Following the example shown in Figure below, we can read that
between the three dataset, only two of them have possible associations. The user can use a 100% similarity match
using the “produt_family” field, which means that the two columns contained in two different dataset return exactly
the same list of distinct values. Or the user can set an association with a 75.23% similarity using “the_date” field
which means that some values of one column are not contained in the other column. The minimum length allows the
user to specify the lowest number of datasets to be joined.

20% v 2 v
Q x
Similarity TEST_01 TEST_02 TEST_03
100.00% PRODUCT_FAMILY PRODUCT_FAMILY
75.23% THE_DATE THE_DATE

CANCEL

Fig. 1.215: Auto Detect page.
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To select one of suggested associations, simply click on the specific row and then on the save button. Save the settings
and save the dashboard. The new association is ready to be used.

1.4.3.3 Indexes

To have faster loading time of the cockpit, is possible to create indexes on cached data. This feature is available only
for cached dataset.

If you want to create an index on a column you have to choose that column by clicking on it. The name of the column
will appears in the Indexes List section of the page. If you want to confirm your choose, click on the save icon. If you
want to cancel it, click on the cross icon. After saving a index you’ll see in the list surrounded by a continuous border.

SOCIATIONS INDEXES FREQUENCY TEMPLATE

ALL_CUSTOMERS customer_id 4 a

CANGEL

Fig. 1.216: Indexes settings example

For example, in the figure above index on the column “customer_id” of ALL_CUSTOMERS dataset is already saved.
“store_name” column of “SPARKSQL_STORE” dataset is selected. If you want to create an index on it, you have to
save it.

1.4.3.4 Frequency

The Frequency tab defines a schedulation 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. In
particular, groups of realtime 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, realtime dataset that are not involved in any association can have
their own frequency.

INDEXES FREQUENCY ARIABLES TEMPLATE

TEST 03 TEST 02  TEST 01

5

Fig. 1.217: Frequency settings example.
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1.4.3.5 Variables

In this tab the user can define the variables that will be available inside the cockpit.

INDEXE FREQUENC VARIABLES TEMPLATE

testVariable Static v 100 o

DynamicValue Profile ¥ Country v O

Fig. 1.218: Variables tab
Every variable needs a name that will be used to call it and get the value, a type and a value. The available types are
the following:
* Static: a static number or string.

* Dataset: the value of a selected dataset column. If a column is not selected a set of variables key/value will be
created using the first two columns of the selected dataset.

* Profile: a set of profile attributes available. (ie. the username)
* Driver: the value of a selected analytical driver.

The variables will be available inside the widgets with the $V {variablename} format.

1.4.3.6 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.

1.4.4 Selections

Is possible to keep track of the Selections applied to your widgets, namely the possibility to filter widget data according
to selection made through the click on a specific item of the cockpit (cell value, chart bar, etc.), also from the cockpit
menu. You can check which selections are active on your cockpit at anytime thanks to the Selections list functionality.
Previously, we already described how to add the “Active Selections” widget inside the cockpit area. If the user don’t
want to add a widget that stay visible inside the cockpit, selections can still be accessed and managed through the
cockpit menu by clicking on the “Selections” icon (see the figure).

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.

1.4.5 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 datafields, 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 cache, 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 “View mode” modality for end users.
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SOURCE ASSOCIATIONS INDEXES FREQUENCY

" Object
1 shesets: Array [1]

8: Object

label: "New Sheet"

» widgets: Array [2]
index: @

$$hashkKey: "object:38"

" configuration: Object
showMenuOnView: trus
showSelectionButton: trus

style: Object
titles: fzlse

» title: Object
borders: trus

» border: Object
shadows: true

» shadow: Object
datasets: Array [2]
» B: Object

» 1: Object
documents: Array [@]

associations: Array [1]

» B: Object
aggregations: Array [1]
» B: Object

filters: Object

lo properties

variables: Array [@]

showScreenshot: true
showExcelExport: true

indexes: Array [@]

aliases: Array [@]

knowégeVerﬁion: "8.1.1-5"

Fig. 1.219: Template example.

VARIAELES

TEMPLATE
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Dataset Column Name

=]

TEST_GIS_3 COD_ENTE F205

Fig. 1.220: Selections icon from cockpit menu.

Dataset Column Name

=]

TEST_GIS_3 COD_ENTE F205

Fig. 1.221: Selection window.

1.4.6 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.

1.4.7 Multisheet functionality

The Cockpit engine allows to manage contents in multiple sheets. In each sheet 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. The multisheet 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.

A user can also take advantage of the “move widget” functionality to bring a widget from one sheet to another.
Furthermore it is possible, but not mandatory, to set associations between datasets underlying different sheets.

1.4.8 Export cockpit

Cockpit document allows to export data into csv file without executing document. This is very useful when you
produce data using a heavy query. This option is available if your document has parameters. When you start execution
of your document, you will get opened filter panel so you can fill values. To start export, you should click on drop
down menu, next to execute button, as on image below.

After process is finished, you will get notification on download icon E and you can find your file in Download
manager section.
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Fig. 1.222: Multisheet cockpit example.

Fig. 1.223: Export cockpit into csv.
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Clicking on download icon, Download manager will open, and you will be able to download zip file that contains csv
file/files, depends of how many widgets (chart or table) you have in your document.

File Name = Creation Date <l

I cockpit_export_csv Fri, Nov 1, 2019 11:55 AM E A
I cockpit_export_csv Fri, Nov 1, 2019 11:49 AM EA

Fig. 1.224: Download manager section.

1.5 Create Report

1.5.1 Create a Birt report
Reports represent the most popular type of business analysis. Indeed, they allow the visualization of data in a structured
way and accordingly to predefined formats. The main characteristics of a report are:

* combination of numerical data (tables, lists, cross tables), charts and images;

* static and pixel-perfect layout;

* multi-page and multi-format output (PDF, HTML, DOC, etc.);

* organization of data by groups and sections;

* universal usage (summary, detail, analytical or operational);

* being suitable for off-line production and distribution (scheduled execution);

* ease of use.

For these reasons reports usually have a pervasive level of usage: they are used by developers to perform both synthetic
and detailed analysis, having a particularly low level of difficulty.

BIRT, acronim for Business Intelligence and Reporting Tools, is an open source technology platform used to create
data visualizations and reports. In Figure below you can see an example of BIRT report.

1.5.1.1 Developing a BIRT report

Firt of all you have to download the Birt report designer from here Download Eclipse.
Here you can find some information about how install and use Birt report designer: How install and use birt
After that you can use the designer to create a new report.

1) create a new Report Project

2) create a new Report

3) Configure che data source, create the data set and design the report
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FoodMart Sales Statistical Report

V

b S Sales £
Unit Sales Sales

266,773.00 ‘“’ 565,238.13

O -47.69% O -47.62%
. @l .I
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o,

" = Costs -
PRODUCT Best Review Top BRAND Quality CATEGORY Best Sellers
Great Pumpernickel Bread | [N Hermanos | [ Fresh Vegetables | [N
Better Chicken Soup | [N Tell Tale | [ Fresh Fruit | [N
Modell Rye Bread | [N Enony | [ Cheese | [

Fig. 1.225: Example of a BIRT report.

Using the preview function (under the Run menu) you can test the report.
Once the document is designed, it is stored as a local file, marked out with an icon and a specific file extension:
 .rptdesign: document template for reports that use the BIRT engine.

4) Deploy on KNOWAGE server: using the KNOWAGE document browser you can install the report in the Server
and test it.

In this specific example, we will show how to create a report with an internal dataset. First of all, in case of an internal
dataset, define a JDBC Data Source.

Right click on the Data Source item and select the corresponding data source. A pop up editor will open, prompting
you the connection settings:

¢ Driver class
* Database URL
* Username and password

Note that these configuration parameters will be used by the birt designer to connect to the database and let the report
to be executed locally. Make sure that the database set in the Knowage server share the same schema of that defined
in the designer.

Since you are setting a local reference to a database inside the report, you need to add an additional information to
enable Knowage Server to correctly execute the report by connecting to the data source referenced within the server
and not inside the report. Basically, you need to tell the server to override the data source configuration of the report.
Therefore, add a parameter to the report, called connectionName, by right-clicking on the “Report Parameters” menu
item and selecting ‘“New Parameter”. Fill in the form as suggested below.

Then go to Property Binding in the Data Source editor and set the property JNDI URL to the value of the connec-
tionName parameter, as shown below.
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£ Mew Project | x

Select a wizard —

Create a new Report Project. |

Wizards:
type filter text

» = General

w [ Business Intelligence and Reporting Tools
¥ ODA Designer Plug-in Project
<% ODA Runtime Driver Plug-in Project
&% Report Project

y = CV5

» [ Eclipse Modeling Framework

» = lava

» = Plug-in Development

» = Examples

@ = Back FEinish Cancel

Fig. 1.226: Create a new Report Project.
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Fig. 1.229: Adding connectionName Parameter.
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Fig. 1.230: Setting the connectionName parameter in the Data Source editor

Warning: JNDI URL

Do not forget to define the connectionName parameter in your BIRT report and set the JNDI URL
accordingly. Without these settings your BIRT report may be unable to access data once it is deployed
on the server. In addition, if database and connection properties change, you need to change the
connection properties only in Knowage server.

Once the data source has been configured, you can proceed with the creation of a dataset. Therefore, right-click on the
Data Set item and select New Data Set. In the next window, select the data source, the type of query and give a name
to the dataset, as exhibited below. The scope of this name is limited to your report, because we are defining an internal
dataset.

Now you can define your dataset by writing the SQL query in the editor and testing the results (see figure below). At
any time, you can modify the dataset by clicking on it, which will re-open the query editor.

Let us design a very simple report, which contains a table showing the data from the defined dataset. The easiest way
to create a table from a dataset is to drag & drop the dataset from the tree menu into the editor area.

The most generic way, which applies to all graphical elements, consists in switching to the Palette menu on the left
panel, keeping the designer in the central panel. Drag and drop the table into the editor area. Consider that this can be
done with all other elements listed in the Palette. At this point, you can edit the table (as well as any other graphical
element on the report) using the Property Editor tab below the editor area.

While developing a report, it is particularly useful to test it regularly. To this end, click on the Run menu on top of
the screen and select Run as HTML. To revert back to the editor, just click on the Layout tab. In the Master Page tab,
you can set the dimensions and layout of the report; the Script tab supports advanced scripting functionalities; finally,
the XML Source tab shows the editable source code of your report.

Once your report is done, you can deploy it on Knowage Server.
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Fig. 1.231: Dataset definition.
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Fig. 1.232: Dataset editor, with preview.
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Fig. 1.233: BIRT Property Editor.
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Note: Deploy on Knowage Server

To deploy the report you have to create a new Generic document and then upload the template file directly
in the document detail page.

The BIRT report designer allows the creation of complex reports, with different graphical elements such as cross tabs,
charts, images and different text areas. In this section we do not provide any details on graphical development but we
focus on specific aspects of Knowage BIRT Report Engine.

Note: BIRT Designer

For a detailed explanation of report design, please refer to BIRT documentation at https://www.eclipse.
org/birt/.

1.5.1.1.1 Adding parameters to reports

Most times reports show data analysis that depend on variable parameters, such as time, place, type. Birt designer
allows to add parameters to a report and link them to analytical drivers defined in Knowage Server.

To use these parameters, you first need to add them to your report. Right-click on Report Parameters in the tree
panel and select New Parameter. Here you can set the data type and choose a name for your parameter.

Warning: Parameters URL

Be careful when assigning a name to a parameter inside a report. This name must correspond to the
parameters URL when you deploy the document on Knowage Server.

Once you have defined all parameters, open the (or create a new) dataset. Parameters are identified by a question mark
? . For each ? that you insert in your query, you must set the corresponding link in the Parameters tab: this will allow
parameters substitution at report execution time.

Note that you must set a link for each question mark as shown below, even if the same parameter occurs multiple times
in the same query.

Warning: Transfer reports from Birt designer to Server and vice versa

Any valid BIRT template can be directly uploaded in Knowage Server using the web interface for
document management.

Parameters can also be used within some graphical elements, such as dynamic text, with the following syntax:

Listing 1.14: Parameters syntax

params[name_of_parameter].value

1.5.1.2 Cross Navigation for BIRT Reports

A powerful feature of Knowage analytical documents is cross-navigation, i.e., the ability to navigate documents in a
browser-like fashion following logical data flows. Although crossnavigation is uniformly provided on all documents
executed in Knowage Server, each type of document has its own modality to set the link pointing to another document.
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Fig. 1.234: Creation of a new parameter in a BIRT report.
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Fig. 1.235: Insert parameters into the dataset definition.
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Notice that the cross navigation can reference any Knowage document, regardless of the type of the source document.
For example, a BIRT report can point to another BIRT report, to a dashboard, a geo or any other analytical document.

It is obviously possible to associate more than one cross navigation to a single document. It means that by clicking on
different elements of the same document the user can be directed to different documents.

To allow the cross-navigation in a BIRT report, you need to add a hyperlink to the element you want to be clickable
using the Properties tab of the designer. Most report elements can host a hyperlink. For example, let us add a
hyperlink to a cell in the table.

Click on the table cell and select the Hyperlink item in the Properties tab. By clicking on Edit, the hyperlink editor
will open and show three input fields:

¢ Location: write here the URI,
* Target: select Self,

* Tool Tip. write the text you wish to appear on the link, as showed in the following Figure below.
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Fig. 1.236: Hyperlink editor.

To edit the Location, click on the right drop down button and select the JavaScript syntax. This will
open BIRT JavaScript editor. Here you must write down the javascript function javascript:parent.
execExternalCrossNavigation passing JSON arguments like {ParNamel: string}, null and
Cross_Navigation_Name: string.

In Cross Navigation syntax we give an idea of how the syntax should be like:
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Listing 1.15: Cross Navigation syntax.

"javascript:parent.execExternalCrossNavigation("+
"{OUT_PAR: ""+params["par_period"].value+""'"+
",OUT_STRING:'"+string_text+"'"+

" OUT_NUM: "+numberX+

",0UT_ManualSTRING: 'foo'"+
",OUT_ARRAY:['A','B','5"]}"+

",null,"+

"'Cross_Navigation_Name');"

Warning: Type the right cross navigation name

It is important to underline that the "Cross_Navigation_Name" of Cross Navigation syntax is the
cross navigation name related to the document and set using the “Cross Navigation Definition” feature
we described in Analytical Document Chapter, Cross Navigation Section.

It will be necessary to type the right cross navigation name related to the document as defined using the “Cross
Navigation definition” feature of Knowage server and to define those parameters (OUT_PAR, OUT_STRING, etc.)
as output parameters in the deployed document on the Server (see Analytical Document Chapter, Cross Navigation
Section).

Note that the syntax of the string is fixed, while you need to assign values to the parameters that will be passed to the
destination document. The JavaScript editor helps you to insert dataset column bindings, as shown in Figure below,
and report parameters automatically.

To manage multi-value parameters is enough to list all values between brackets separating them with commas, as
reported in the code above. More specifically, the array must contain values of the same type. For example:

1 ’ OUT_SeveralNames: [ 'Michael', 'Paul’, 'Sophia']

or

1 ’ OUT_SeveralValues:[5,9,31938]

Finally, it is possible to set a sort of “multi”-cross navigation if for example the source document is related to more
than one document through the Cross Navigation Definition. Let suppose that the source document is linked to a target
document with the navigation called “CrossNavl” and simultaneously the source document is linked to a second
target document with the navigation called “CrossNav2”. If in the JavaScript function of Cross Navigation syntax
code the “Cross_Navigation_Name” is left empty, as in the code below, when the user clicks on the object for which
the navigation has been enabled a pop up opens asking to the user to choose between the “CrossNavl” navigation
or the “CrossNav2” one. This procedure allows the user to have more than one possible navigation starting from the
same object.
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Expression Builder

Type an expression in the Expression field. Browse the lists of available objects and double-click to copy inte your expression.

B BEBXIDBEE

1 "javascriptiparent.execExternalCrossMavigation("+ o
2 "[OUT_PAR:"+params['par_period"l.value+""+

" OUT_STRING:"+row["product_name"]+""+

" OUT_NUM:"+5+

" OUT_ManualSTRING: foo™"+

" OUT_ARRAY:['A'E', 2 T}"+
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""Cross Navigation Mame');" =
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Fig. 1.237: Column bindings.
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Listing 1.16: Cross Navigation syntax

"javascript:parent.execExternalCrossNavigation("+
"{OUT_PAR: ""+params["par_period"].value+"'"+
",OUT_STRING: '"+string_text+"'"+

" OUT_NUM: "+numberX+

",0UT_ManualSTRING: 'foo'"+
",OUT_ARRAY:['A','B','5"]}"+

",null,"+

ey

1.5.2 Jasper reporting

Jasper is a stand-alone reporting tool developed by the Jaspersoft Community. An example of Jasper report is rep-
resented in the next figure. Jasper Report Engine manages Jasper report templates inside Knowage Server. A report
template for Jasper is a text file with .jrxml extension that can be manually modified by very expert users by editing
XML code. Otherwise, iReport, a graphical template designer, is provided for all developers who want to easily design
a report for this engine.

Salary of VP Country Manager

Salary VP Country Manager

Mame Gender Store Name City State

40000.00

Derrick Whelply M HQ Alameda CA

Michael Spence M HQ Alameda CA
35000.00

Laurie Borges F HOQ Alameda CA

Maya Gutierrez F HQ Alameda CA

Pedro Castillo M HQ Alameda CA

(3800000
Beverly Baker F HQ Alameda CA

Fig. 1.238: Example of a Jasper report.

Plese note that this engine is available only in KnowageER.

1.5.2.1 Document definition*

Unlike the BIRT designer, iReport is not integrated in Eclipse. Therefore, before starting developing the report, you
must download it from the website http://community.jaspersoft.com/project/ireport-designer/releases.

Note: iReport download

Download the iReport designer at http://community.jaspersoft.com/project/ireport-designer/releases.
Knowage support any kind of version.

Then you will have to set the path to the iReport designer in Knowage Studio. Open Window > Preferences > iReport
Editor Configuration and set the correct path to the ireport.exe file.
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Similarly to the case of a BIRT report, the design and deployment of a Jasper report with Knowage Studio consists of
the following steps:

* create the empty document,

* switch to the report designer perspective,

e create the data source,

e create the dataset,

* design the report via the graphical interface,
¢ deploy the report on the server.

To create a new Jasper report, right-click on the Business Analysis folder and select Report > Report with Jasper.
This will open an editor where you can choose a name for your document. The new document will be created under
the Business Analysis folder.

Double click on the report to open the editor: the iReport editor will be launched inside Knowage Studio. Now you
are ready to start to develop your report.

The next steps consist in the creation of a datasource and of a dataset. As described in section “Dataset definition”,
Knowage Studio allows the development of analytical documents using either internal or external datasets. In this
example we will show how to create a report with an internal dataset.

Click on the small icon “*  of the menu bar. The data source creation editor will open.

Select a JDBC data source, set the appropriate parameters and give the data source a name. Figure below shows the
wizards that present in this procedure.

fa [
]
[ & | )
- fa ]
‘\-_J - — -
“sa=" patasource { )
Select the datasource type t"‘-"l
Dalsbase Y0AC conection == Database JOBC connection
MetBeans Database JDBC connection
ML fils datasource Name  foodmart_key|
JavaBeans set datasource
Fie CSY datasource JDBC Driver  MySQL (com.mysal. jdbc. Driver) -
RDataSourceProvider DOCURL  jdbe:mysql: flocalhast ffoodmart_key
Custom JRDataSource JDBC URL Wizard
Empty data source Server Address
Hbernate connection
Siring koaded Hibenate conmection Database Wizard 1
E connection
n;hm} Server Username  root
Maondrian OLAP connection Password [ /| Save password
vEﬂxemw .I da - ATTENTION! Passwords are stored in dear text. If you dont specify a password
Picrosoft Excel (xs) data source now, Report will ask you for one only when requined and will not save it.
Microsoft Excel 2007 (xsx) data source
Hadoop Hve Connection
‘Sample Database Connection
Remote XML file datasource
JEOM datasource
MongoDE Connection
[ Next >
L —— —
L — |

Fig. 1.240: Creation of a JDBC data source in a Jasper report.

Once you have defined the data source, create your dataset. Note that Jasper only allows one main dataset. By the way,
secondary datasets can be added if needed. Right-click on the report item and select Add dataset. The dataset editor
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will guide you through the dataset definition. You can either manually edit the SQL query or use the design query tool
provided by iReport.

The tree located in the left part of the window shows the elements of the report. On the right, the Palette shows all
graphical elements you can add. You can choose to see your report within the Designer, to inspect the XML code or

to look at the Preview of your report. If you click on the .3 icon you can edit and preview your query. As you can
see, the iReport designer allows the creation of complex reports, with different graphical elements such as cross tabs,
charts, images and different text areas. We see now shortly how to design a very simple repotrt, i.e. a report containing
a table showing data from the defined dataset.

File Edit View Format Preview Window Tools Help

% L’Q Jo [foodmart key

=
g New Dataset [ =]
Report Inspector 4l = a SpagoBl
= st 1| Steps Mews dataset (1 of 4)
e repct .
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g el ? § S:;s‘ Datacst name DBtmsstl
3 ‘f Remaove Report Margins R X o
| Compi ' 55
& fx ompile Report . New Dataset
1 F Properties Steps Query (2 of 4)
& : L Newdataset
. Edit Query 2 rv
-1 3 Felds R raa e — ot
t New
| Add Report Group 4 Grouwpby... foodmart key Jw |
T Add Dataset Query (SQ)
! Zis SELECT sales_region A5 USA_REGION , promation_name a5 PROMOTION, su
" . il mifact.store_sales) INVOICE,
: sumi{fact.store_cost) COST, (sum{fact.store_sales)-sum{fact store_cost)) R
L Fol F EVENUE
. Open Report Folder in Favorites FROM sales_region, store, sakes_fact_1958 as fact, promotion
. =| where promoton.promotion _id = fact.promotion_id
¥ |7 Background - =1 and store.store_id= fact.store._id
=] and store.region_id=sales_regon.region_id
and promoton_name | = ‘No Promobon
- group by promotion_name, sales_regon

order by sales_region, REVEMLE desc

Desion query Load query | | [ Save query |

Fig. 1.241: Data Set definition.

To create a table, click on the element in the Palette and use the wizard. Figure below exhibits the Jasper editor
interface.

To insert dataset columns into the report, use the syntax showed in following syntax to insert dataset columns.
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Fig. 1.242: iReport graphical editor.

Listing 1.17: Syntax to insert dataset columns.

$F{name_of_dataset_column}

Once the document has been developed, technical users can use Knowage Studio deployment service to easily register
the report with its template on Knowage Server. Alternatively, any valid Jasper template (developed with or without
Knowage Studio) can be directly uploaded to Knowage Server using the web interface for the document management.

This section does not provide any further detail about graphical development since it focuses on specific aspects
of Knowage Jasper Report Engine. All Jasper standard functionalities work with Jasper Report Engine. For a full
overview of Jasper reporting tool and a detailed developer guide, please refer to the official documentation at http:
/lcommunity.jaspersoft.com/.

1.6 Create Free Inquiry

1.6.1 How to build a Metamodel

In this chapter we go into details of how to build your own metamodel. Knowage allows to develop and manage
metadata through the use of a web interface that is called Meta Web. We recall that dealing with metadata means
to manage data that describe the structure of a relational model, namely to deal with the relationship between tables,
table columns, keys and so on.

The Meta Web allows the user to access these information through the usage of a graphic interface and to easily
combine, redefine and query them on an abstract model, guaranteeing the safety of the source model. In addition, we
stress that the users can perform queries over data without the usage of a data query language.
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1.6.1.1 Metamodel creation

Using the Meta Web application, it is possible to reverse the content of a database and manipulate this information
creating a new model that can fit the user’s needs. In this section will we see what are the steps needed in order to
create a metamodel and query it with the QBE.

To create a Metamodel enter the Business Model Catalogue and add a new model clicking on the “Plus” icon.
Referring to next figure, you will be prompted to enter the following fields:

* Name (mandatory): Name of the model (cannot be changed after the save).
* Description: A longer description of your model.
» Category (mandatory): Select, from the ones available, a category that the model belongs to.

* Data Source (mandatory): select the datasource that will be used to create your model (so the one that contains
the tables that you need).

Name *
MyModel

Description
a description

Category *
Big Data v

Data Source *

foodmart v

Upload File: B Lock Model

Sceglifile [Nessun file selezionato A Use Advanced View As QBE Default

Fig. 1.243: Setting the metamodel basic information.

After you have compiled these information, you can use the browse button to upload a model developed through an
external (and specific) tool or you can click on “Save” on the top right corner of the screen and use the Meta Web
engine to build it through Knowage interface. Now click on the switch Enable Meta Web that will show up a button
Meta Web, click on that and you are ready to design the model.

1.6.1.2 Association with analytical drivers

With this feature in Meta web is possible to create filters using associations with analytical drivers. In this section we
will show how to practically define this kind of association.

To add a new parameter, you can click on the tab Drivers and then on a Add button, see the next figure.

Choose a name for the title of the driver. Then choose an analytical driver from drop-down menu that you wish to
associate to the meta model.

Once you have selected the driver, you should write the exact URL of the corresponding parameter. Then set if the
driver is multivalue or not. By default, drivers are set to be mandatory so you don’t have the option to change that like
you have for analytical documents.

After you have completed the definition of a parameter you can save it by clicking on main Save button in the upper
right corner. To add further parameters, click on the Add button. Repeat the same procedure as many times you want.
At this point you may wish to change the order of parameters (i.e., how they are presented to the user). To do so, click
on the arrow in the list of drivers.

In the following chapter we’ll see some special operations that can be performed on drivers associated to a meta model.
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Details Metadata Saved versions privers (@)

Drivers ADD Driver's Details
o
Title *
Title is required

Analytical Driver *

Select analytical driver v

Analytical driver is required

Url Name *

Url name is required

B := multivalue

Driver Data Conditions

No data found

Fig. 1.244: Association with analytical driver panel.

Drivers ADD Driver's Details

Title *
Country

Analytical Driver *

store_country ~

Url Name *
par_country

1D i= Muttivalue

Driver Data Conditions ADD CONDITION

No data found

Fig. 1.245: Association with analytical driver panel.
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1.6.1.2.1 Correlation between parameters

In the context of a meta model, two different parameters may be connected to each other: this means that the possible
values of a parameter are limited by the value(s) of another parameter.

This feature can be useful when two (or more) parameters are logically related. For example, suppose to have a
parameter for all the possible countries and another one for all the possible cities. If the user selects a country, it is
meaningless to show him all cities: he should only be enabled to choose among the cities in the selected country.

To set the correlation, select the child parameter which will show you the details of that particular driver and then click
on the Add condition button to open a pop-up window for defining a data correlation.

Driver Data Conditions ADD CONDITION

Mo data found

Fig. 1.246: Adding data correlation.
In general, to configure a correlation within a meta model you should make sure that the LOV associated with the
parent parameter and the one associated to the child parameter share at least one column. This column defines which

value from the parent parameter will be applied to the child, in order to constrain the results.

Driver Data Conditions

FILTER OPERATOR IS USED FOR COMPARING A COLUMMN VALUE OF THE AD CITY AND THE VALUE OF THE AD ON WHICH IT DEPENDS

AD Depends From The AD Filter Operator Logical Operator
Country ~ equal v AND ~
Modality: All
LOV's Column

Add correlation with this use mode country h

Fig. 1.247: Definition of the correlation.

Here you need to define:
¢ the parent parameter’s AD;
* the type of filter operator, in order to compare values of the parent parameter with values of the child parameter;
* the logical operator to chain this correlation condition with other possibile correlation (if any)

¢ (for each AD modality) the column, generated by the current parameter’s LOV, whose value will be compared
with the value of the same column in the parent parameter.

If a parameter depends on multiple parent parameters, you can define multiple correlations.

Once the correlation is defined, the child parameters will have the labels displayed in italic during the execution (with

QBE).
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Drivers ADD Driver's Details
Country voom Title *
City
City T Lo
Analytical Driver *
Family T oL m City v
Province T+ n Url Name *

par_city

B = multivalue

Driver Data Conditions ADD CONDITION

equal value of the parameter province @

equal value of the parameter par_country @

Fig. 1.248: Multiple correlations.

1.6.1.2.2 Correlation through LOV and drivers

In previous sections we saw how to set correlation through the GUI available in meta model panel, but there is also
the possibility to get the same result using the link between LOV and analytical drivers. More in depth, the user must
have previously configured a driver that runs values that can be used in the “where” clause of a SQL query. Then the
user must set a query-type LOV using the syntax:

Listing 1.18: Syntax for setting correlation through LOV configuration

$P{AD_name}

We stress that the AD_name is the name of the driver the administrator is trying to reach.

As a result, when opening meta model, as soon as the user pick up a value from the “free” parameter, the other one is
filtered and it will show only the value related to the previous selection, as shown in Figure below.

1.6.1.2.3 Create an empty model

The first time you enter the Meta Web, the interface will show you the available tables extracted from the selected data
source.

For each table you can decide if you want to include it in your metamodel. More in detail a metamodel is divided in
two model:

* Physical Model: it represents a “snapshot” of the database at the moment of the creation of you metamodel.
The physical model contains a list of tables and information like columns and foreign keys retrieved from the
database. The Physical Model cannot be modified but could be updated to reflect changes made on the database
after the creation.

* Business Model: it is based on the physical model but let the user recombine some of his information. For
example is possible to create a Business Class that contains only some of the columns of a Physical Table and
create new relationships between Business Classes that are not defined on the physical database.

If you choose to include a table only in the physical model is always possible to create a corresponding business class
later during the editing. When you have finished to select the tables you can proceed to the editing clicking on the
Continue button.
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Select®
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All

Type* lect Modalty *
Lov Select from combobox ~

Fig. 1.249: Correlation passing driver values to LOV query .

1.6.1.2.4 Editing the metamodel

The Meta Web Editor is divided in two main tabs Business Model and Physical Model corresponding to the related
models. Clicking on one of this tab will change the view showing the elements of the specific model.

The “Physical Model” tab contains the tables that the user has checked earlier. On the left side of the interface you
will see a tree like structure with the list of tables imported in the Physical Model (see figure below).

The “hambuger-like” icon lets the user to update the Physical Model at any time. Referring to the figure below,
selecting the “Update Physical Model” option the user can refresh the model metadata.

As shown below, the interface shows if tables have been added or deleted to the datasource and lets the user to add
tables to the Physical Model.

Each table of Physical Model brings the information read from data base. Selecting each table, the interface shows on
the right the list of its properties (Property List tab) and its foreign keys (Foreign Keys tab). Clicking on the icon on
the left of each Physical Table, it is possible to expand the corresponding node. Highlight each column name to see
(on the right side of the screen) a list of properties, like data type or length.

The Business Model tab, shown below, allows the user to custom the model in terms of column name, type, visibility,
format, etc.

In this view, you see all the Business Class created at the first initialization. As well, the Business Classes are repre-
sented in a tree structure on the left side of the page. Clicking on each business class name, generic information are
reported in the five tabs available on the right side of the page (Figure below).

If you want to change order of the business classes, you can do it using drag and drop functionality.

Using the Property List tab, the user can custom the business class name, type a description and see the corresponding
physical table name. Here the user can also choose to hide the business class setting its visibility to false. Furthermore,
when specifying the business class type, the user activates some peculiar functions that can be used in the QbE interface
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Fig. 1.250: Filtering with correlation.

CONTINUE

Q. search

Table Name
209_pl_01_sales_fact 1997
2gg_IIL01_sales fact_1997
209_lc_100_sales_fact 1997
2gg_lc_06_sales_fact_1997
agg_|_D5_sales_fact 1997
20g.|_04_séles_fact 1997
ag9_1_D3_sales_fact 1997
2gg_g_ms_pcat_sales_fact_1997

agg_c_special_sales_fact_1997

[ enysical model [ susiness Model
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o o o o o

Fig. 1.251: Metaweb interface.
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BUSINESS MODEL PHYSICAL MODEL
TABLES ACCOUNT_DESCRIPTION
B8 account PROPERTY LIST
M account_id -

M accouni_parent MISC ~

[T account_description

@ account_type
account_rollu e

d S account_description
M Custom_Members

B8 category

EE currency

B8 customer

VARCHAR

Fig. 1.252: Physical Model Tab.
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Fig. 1.253: Update the physical model.
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Fig. 1.254: Update the physical model.
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BUSINESS MODEL PHYSICAL MODEL

Business Class/Business View Customer DELETE

Business Class

PROPERTY LIST ATTRIBUTES CALCULATED FIELD INBOUND OUTBOUND FILTER

Customer 29 Attributes

Sales 11 Attributes

Product | 14 Attributes

Store 24 Attributes

Time T 1M (& CUSTOMER ID “ 74 [ attribute & nul

product Class (CIEEES 181 &£ ACCOUNT NUM =] 54 £ attribute & nul -

Promotion (7 Atiributes A INAME =] 52 [ attribute & nul
A& FNAME 8] 54 2 atribute & nul .
A M o 74 [# attribute & nul :
A ADDRESS? =] 54 [ attribute & nul
A (& ADDRESS2 8] 54 # attribute & nul ;
A ADDRESS3 =] 74 2 atribute & nul .
A ADDRESS4 =] 54 [ attribute & nul
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A [ POSTAL CODE =] 54 £ attribute & nul =
A & COUNTRY 8] 54 # attribute & nul -
181 & CUSTOMER REGION ID 8] 54 2 atribute & nul .

Fig. 1.255: Physical Model Tab.

BUSINESS MODEL PHYSICAL MODEL
Business iness View + Customer DELETE
Business Class
PROPERTY LIST ATTRIBUTES CALCULATED FIELD INBOUND QUTBOUND
Customer 29 Attributes |
Sales (11 Attributes -
Misc ~
Product | 14 Attributes
Store 24 Attributes
Time (14 Attributes Customer

Product Class (5 Atributes

Promotion | 7 Attributes

Fig. 1.256: Exploring Business Class properties.

Change the order of the business classes

ess View Business Class/Business View

Customer 29 Attributes

Sales 11 Aftributes

Sales 11 Attributes

Product ¢ 14 Attributes

-

Product | 14 Attributes | 23 Attributes + Customer |

Store | 24 Attributes

Store | 24 Attributes

Time | 14 Aftributes

Time | 14 Aftributes

Product Class | 5 Attributes

Product Class | 5 Attributes

Promotion | T Attributes

Promotion | T Attributes

190 Chapter 1. How to use Knowage



Knowage

we described in Section 9.1. For instance, selecting the geographic dimension, the user will be able to apply the spatial
functions to the dimension fields available in the QbE interface.

The Attributes tab lets the user to define which columns to be used as primary keys and which are effectively func-
tional for the Business Class (not to be confused with the visibility condition). Note that, for instance, it is not possible
to disable the “In Use” option when the field has already been set as foreign key.

The Calculated field tab is used to configure computed measures or attributes. Click on the dedicated button, as shown
below, to create a new field. Use the list of functions to retrieve right function syntax and the list of fields on the left
to correctly type the fields name.

@ DELETE

CALCULATED FIELD

Name

ADD CALCULATED FIELD

Fig. 1.257: Add calculated fields.

The Inbound and Outbound tabs are described in the following section.

1.6.1.2.5 Create a new relationship

In the Business Model is possible to define new relationships between Business Classes that are not inherited from the
physical foreign keys. The Business Relationships are divided in two types:

 Inbound: relationships that have the selected Business Class as a target (so they are entering);
* Outbound: relationships that have the selected Business Class as a source (so the starts from).
The two relationships differ then for the direction of the bounds between tables that they establish.

To create a new relationship, just select the tab “Inbound” or “Outbound” after selecting one Business Class. Then
click on the button “Add” and you will see a dialog.

In Figure above the outbound relationship is shown. Here you have to:
* enter the business relationship name,

* select the cardinality of the relationship (1 to N is suggested),
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MyNewRelationship
TtoN w
Customer Account v
Customer id Account id S Customer id o
Account num Account parent
Lname Account description
Fname Account type
CANCEL CREATE

Fig. 1.258: Setting the outbound relationship.

* select the Source and Target Business Classes,

* Then is possible to drag and drop a Business attribute from the source Business Class to another Business
attribute in the target Business Class. This will create a link between the two attributes.

When all these steps are accomplished, click on “Create” to save.
We stress that the cardinality of the outbound relationship can be of two types:
e 1toN,
e 1to N*.
Use the second type of cardinality when the type of cardinality can be optional.
As well, the cardinality of the inbound relationship can be of two types:
e Ntol,
* N*tol.

Use the second type of cardinality when the type of cardinality can be optional.

1.6.1.2.6 SQL Filter

There is a new feature that is added in meta web. It is SQL Filter which we can define in Filter tab in meta web as you
can see in the figure below. SQL Filter is used for applying already defined drivers in query.

SQL filter is expression that is added in the end of query as part of where clause. The right syntax for sql filter is:
column_name = $P{url_name_of_the_driver}. For example: city = $P{cityUrl}. If you want to add more than one
filter, you can connect them with an operator (AND, OR...) as you can see in an example in figure below.

If you want to add filter for multivalue driver the right syntax is this: column_name IN ($P{url_name_of_the_driver}).
For example: city IN ($P{cityUrl}).
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‘ Customer DELETE

PROPERTY LIST ATTRIBUTES CALCULATED FIELD INBOUND OUTBOUND FILTER

@ SOL expressior

| Customer DELETE

PROPERTY LIST ATTRIBUTES CALCULATED FIELD INBOUND OUTBOUND FILTER

© country = SP{countryUrl} AND city = SP{cityUrl}

1.6.1.2.7 Create a new business class

In the “Business Model” tab, the sandwich icon lets the user add other Business Classes (from the tables of the Physical
Model) or a Business View (a combination of more tables with a predefined join path).

When clicking on the icon, as shown in Figure above), and selecting “New Business Class”, a new dialog asks to the
users to:

* select a Physical Table from the available ones;
* insert a description for this new business class;
¢ select one or more columns.

Then click on save to add the business class.

As well, when clicking on “New Business View”, as reported in Figure below the user is asked to select two or more
tables from the available ones and insert a description for this new business view.

Then, moving to the next step, the user must join tables through specific columns, typically the tables’ foreign keys.
Figure below shows an example.

For each business view, the interface reports the same property tabs we saw for each business class. In addition, the
user finds the Join relationships tab and the Physical table tab, as highlighted in the following figure. The “Join
relationships” tab shows the join clauses set to create the business view while the “Physical Table” tab recalls the
physical table names.
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Fig. 1.259: Create a new business class.
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Fig. 1.260: Create a new business view.
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Fig. 1.261: Create a new business view.

account

MyAccount

this (s my beautiful class

e paren:
account_escription

accouniype

100000 ,

CANCEL

a

s

Jeustomar
Dproust

[region
Dlesler
e

CANGEL

~ product class

produc._clase._

Broduct elase ity
]
product subcategory

product categary
product.department

product family

canceL

save

194

Chapter 1. How to use Knowage



Knowage
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Product_view
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Fig. 1.262: Additional property tabs for business view.

1.6.1.2.8 Table property list

Scrolling the table “Property list” tab, the user finds the Type menu item. Expanding the related combobox the user
can custom the table type among the ones available and listed below.

pe— e
Bus ass

PROPERTY LIST ATTRIBUTES CALCULATED FIELD INBOUND -
Customer 28 Attributes generic
Sales (11 Attributes

Misc
Product | 14 Attributes cube
Store (24 Attributes
Time (14 Attributes Customer dimension
Product Class 5 Aftributes
i Promotion (7 Atiribltes geographic dimension

CUSTOMER

structural

true

Type

generic

Fig. 1.263: Table property list.

1.6.1.2.9 Column property list

As well, the user can employ each field property list (see next figure) to both inspect the object and custom it.
The Structural area covers an important role for the field properties. Here the user can set:

* Visibility over the field,

* Type, among measure, attribute, calendar, temporal_id, the_date and hour_id,

* Aggregation type for measure field type,
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Fig. 1.264: Column property list.

* Format string, to custom the format of the string for measure field type,

 Profile attribute, to filter the field (and then the table records) by the user profile attributes (note that the
combobox lists the available profile attributes),

* Profile attribute filter type, to define the filter operator among “equals to”, “in”, “like”,
 Data type, to indicate the field data type.
In the Behavioural Model area, the user can assign the field’s visibility permission to specific roles.
In the Physical area, recalls the physical table and field name from which the field have been take.
Add new column into business class

If you did not choose all columns from physical table, when you were creating new business class, you can do it easily.
Click on business class in which you want to add new column. Open Attributes tab and click on above column name.

If you want to remove column from business table, you need to click on business class from which you want to remove
column. Open Attributes tab and click on three dots of column you want to delete. It will open details panel. Click on
delete button.

If you want to change order of columns, you can do it using drad and drop functionality.

1.6.1.2.10 Generate the datamart

After the editing of the metamodel, click on “Save” on the Meta Web toolbar on the upper right corner. Now you have
a metamodel that can be compiled and used to generate a datamart. Now if you go back to the Business Model catalog
you will see that near the “Meta Web” button there is a “Generate” button. Clicking on it, a dialog will open:

If you just press “Create” the generation of the datamart begins otherwise clicking on the switch “Show Advanced
options” (see figure below) the user can modify model name, change the schema or the catalogue of the database used
to query the metamodel. This option is useful when the user wishes to build the model on a source schema and produce
the datamart on a different one. Furthermore, the user can check the Generate for registry box. In this instance, the
generated datamart will be used as a registry (but will not be exploited as a QbE). The Include source code produces
a “file.jar” containing both the compiled code (.class) and the source files (.java), useful for the debagging process.
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Fig. 1.265: Remove existing column from business class
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Fig. 1.266: Change the order of the columns
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CANCEL CREATE

Fig. 1.267: Generate datamart dialog.
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GENERATE DATAMART

Click on Create to generate the datamart_jar with the default values (recommended), otherwise
change the options values for different datamart (for example on another schema/catalog).

. Show advanced options

Foodmart_model

foodmart

|:| Generate for registry |:| Include source code

CANCEL CREATE

Fig. 1.268: Generate datamart dialog: advanced options.
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When the datamart is generated it will be possible to query the metamodel accessing it in the Workspace interface.

1.6.1.2.11 Additional functions for business model

In this section, we briefly describe the generic available options for business model development. Referring to figure
below, the user first finds the Lock Model: if enabled, only the user who developed the model can modify it.

Foodmart_model SAVE CLOSE

DETAIL METADATA SAVED VERSIONS DRIVERS

Foodmart_model

Default Model Category v
Foodmart v
Upload File: | BROWSE 1D Enable Meta Weh B Lock model

Fig. 1.269: Business model lock.

Once the model has been saved, some more options are enabled. In fact, the user can make advantage of the Metadata
section. Clicking the Import metadata button, the metadata information related to the business classes (their compo-
sition, properties, etc.) are stored into the (metadata) Knowage database. Those information can then be visualized via
specific document (developed for the data lineage context).

Foodmart_model SAVE CLOSE

DETAIL METADATA SAVED VERSIONS DRIVERS

IMFORT METADATA

Fig. 1.270: Importing metadata.

Finally the Saved versions section the user keeps trace of model changes over time. Furthermore it is possible to
restore old versions by checking the active column. Selecting the “three-dots” icon the user can download the jar file
or the model itself or delete the version. Figure below shows an example.
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ACTIVE FILE NAME CREATOR CRFATION DATF
® Foodmart_model training ADMIN 4] Download jar
Focdmart_model training ADMIN [& Download model
Foodmart_model training ADMIN & Delete
Foodmart_model training ADMIN UZTUST 2018 TT a9 52 - 1

Fig. 1.271: Saved version functionalities.

1.6.2 How to build a QBE

This detailed user guide is dedicated to the Qbe (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 requires a medium level of complexity as an
adequate knowledge of data management and a structured organization of work are required.

QbE is a tool that allows you to 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 the availability of a business model to analyse. In the second part, we will provide the user
with the principal steps to build a proper business model through the Qbe designer, available in Knowage Meta.

1.6.2.1 My first Query By Example
QDbE allows you to query (a subset of) a database through a high-level representation of the entities and relations. Qbe
main features are:

e rich end user GUI;

* selection of attributes and setting of filters;

* no knowledge of data structures;

» semantic knowledge of data;

* management of results free;

* support of export capabilities;

* repeatable execution of inquiries.

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

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

1.6.2.1.1 Query design and execution

To open the QbE editor, access the Models section, available in the end user 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.

4 ‘ ®@» smatview p

2 Product i v
& Product class i v
W cystomer i ~
A Account num
A Address1

A Address2

A Address3

A Address4

A Birthdate

A City

A Country

I A R AR AR

=

Fig. 1.272: QbE editor.

The above figure shows the Query designer. In next sections we will explain in detail all the components related to
the Query Designer, the Datamart Schema tab, the query editor and the hidden tab dedicated to the management of
queries, subqueries and parameters catalogue.

1.6.2.1.1.1 Datamart Schema

Starting from the left side: The upper Panel shows the searchable logical schema and the list of entities that can be
queried to generate the query. Entities are represented in a tree structure, with user-defined names. Fields can
be added to the query (right side) by clicking on them. The lower Panel shows the list of created subqueries in
a tree structure where the children are the fields of a subquery

Types of entities are: facts, represented by a cube symbol.(i.e., the Sales entity), dimensions, represented by a four-
arrows symbol (i.e., the Product entity), geographical dimension, represented by earth icon.

Each single entity contains a title, a list of attributes or measures and relationships with other entities. Relations are
available clicking on the i icon of a single entity. In particular, by exploding the content of an entity (i.e. Sales), you
may encounter the following elements:

* measure: refers to fields related to numeric data (e.g. UNIT SALES);
« attribute: refers to fields that can be associated to a category (e.g. PRODUCT ID);
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* relation: refers to relationships or connections between two entities (e.g. relationship between the sales and the
product dimension).

Relation name T Source fields Tl Target entity Tl Target fields Tl Join type Tl
time time_id Time time_id INNER
product product_id Product product_id INNER

Fig. 1.273: Relations of an entity.

There are two available views: Smart and Advanced. When the QbE is opened, by default the user will see the Smart
view. To add a field of a specific entity to the query,just click on it and no other user interaction will be necessary to
display the results.

‘ {‘ Foodmart_Sales

Entities 5 < -3 Smart View i
& © Sales i v N
- Product i A 4 Brand name R ¥ %X % Product name VX 2 SKU 0 ¥ X % Gross weight £ ¥ X % Recyclable pack... £
= A Productid v Washington Washington Berry Juice 90,748,583,674 0
_ Washington Washington Diet Soda 85,561,191,439 7 1
A Brand name Y
. A e v Washington Washington Cola 20,804,642,796 16 0
uct name
&= " Washington Washington Diet Cola 20,191,444,754 18 1
Py & = v Washington Washington Cranberry Juice  49,305,100,474 7 0
AT Y Washington Washington Apple Juice 22,114,084,362 8 1
[ £ EEmears Y Jeffers Jeffers Oatmeal 49,031,038,880 9 1
A Net weight Y Jeffers Jeffers Com Puffs 13,229,009,509 10 o]
A Recyclable package Y Jeffers Jeffers Wheat Puffs 92,942,813,038 22 1
A Lowfat v effers effers Grits ,378,549,
= Jeff Jeffers Grit: 26,378,549,933 21 Q
A Units per case Y Bluelabel Blue Label Canned Beets 62,908,702,492 21 0
= A Casesperpallet v  BlueLabel Blue Label Creamed Corn 70,484,335,780 7 1
a A Snelfwidth v Blue Label Blue Label Canned String Bean 85,252,254,605 13 1
o GETE - Blue Label Blue Label Chicken Soup 47,163,524,031 15 1
Blue Label Blue Label Canned Yams 22,169,209,122 21 1]
Shelf depth
& A snelf v
‘ . Blue Label Blue Label Vegetable Soup 43,318,244,814 20 1]
e B 1~ BlueLabel Blue Label Canned Tomatos  77,561,696,171 15 0
Marivind Crntitinn -~ n s L Filiam 1 ombend Rl m ol Smiem AR AAAAAE AOT a4 A

Fig. 1.274: Smart view.

The user can display the Advanced view by switching off the Smart view option displayed on the top right corner.
The user can continue adding fields to the query but without seeing result. A specific icon has to be clicked to run the

query.

The structure of the panel containing the fields of the query as well as the functionalities, changes depending which
view is displayed. For example, to remove a field from the query editor, just click on the X icon available for each
column in the Smart view or click on the delete item of the three dots menu available inthe Advanced view. In any
case, the Smart view, shows a table structure where each column of the table corresponds to a field of the query and
contains:

* agear icon providing functionalities like Show field, Rename Alias,Group
¢ adeleting icon
« afilter icon

The Advanced view shows a set of rows where any row contains the Entity name, the Field name, the Alias plus
some other functionalities:

¢ Alias: define aliases for fields

» Aggregation: define the aggregation function (e.g., SUM, AVERAGIE, .. .) on non-grouped items;
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Foodmart_Sales

Entities 5 ¢ a@ smartViewp i
@ © i"‘“: . i~ iy 11 Field 11 Alas 11 roup 1L order 11 agor TL show T, mnuse Tl
W= Produc 1~
e A Productid Y = Prodd Brand name Brand name NONE E
A Brandname v -
- A Product name v = Produc Product name Product name NONE v E
& sKu v P
[:] AT vy = Pt SKu KU O NONE SUM v
- A Gross weight Y _ -
A oo v = Pros Gross weight Gross weight NONE E
-] i Eecy'c:h\epankage : = Product Recyclahle package Recyclable package NONE E
[ o LI Y = pusus Units percose Urits per case NONE NONE
A Cases per pallet Y
a2 & B Y = boount Shelf deptn Sheif depth NONE v E
A Shelf height h 4 —
& A Shelf gepth Y
Fig. 1.275: Advanced view
< & @ Smart View £
& The day oWy A Thauaas 0 ¥ x % Product subcategory 0V x
01/01/2014 v Show field 2,014
01/02/2014 2,014
01/03/2014 v/ Group 2014
01/04/2014 ® Rename Alias s
01/05/2014 . 2014
01/06/2014 Monday 2,014
01/07/2014 Tuesday 2,014
Fig. 1.276: Smart view functionalities.
* Order: define a sorting criteria: click on the arrow to select an ascending or descending criteria;
* Group: in case of aggregations, define the attribute that you want to group on (due to the SQL syntax, these
attributes appear in the GROUP BY clause);
* Show: indicate whether a column shall be visible in the result or not (hidden attributes are used and returned by
the generated query, but are not shown in the result table);
* In use: indicate whether a column shall be used in the select clause of the query or not
* Filter: to add a filter criteria;
< . ] @. Smart View p §
Emity T) Field T) Alias T) Group T) order T] aggr. T1 show T) Inuse T|
= Time The date The date NONE NONE D
= Time The day The day NONE v NONE
Filters
= Tims The year The year NONE  ~ NONE Y
1 delete
= Product_Class Product subcategory Product subcategory NONE  ~ NONE - — ,

Fig. 1.277: Advanced view functionalities.

The below image shows how to change the alias for a specific field from the Advanced view. Just click on the cell
containing the alias name to be able to edit it.
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= Product Units per case LInits case)

= Product Shelf width Shelf width

Fig. 1.278: Change alias example.

To change the alias of a field in the Smart view, just click on the gear icon and select Rename Alias 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 added in the query editor, without an aggregation
function defined, otherwise you will get an SQL exception. The possible grouping functions are shown in the following
figure.

Aggregation

NONE
SUM
MIN
MAX
AVG
COUNT

COUNT_DISTINCT

Fig. 1.279: 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 table, 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 joins 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 Join Definitions option of the three dots menu at the top right corner of the panel. A pop up window
opens where you can change the path to be used. Please refer to Multiple relationships section for all the details
regarding the ambiguity on relationships.

The below table summarizes some of the toolbar functionalities.
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1.6.2.1.1.2 Calculated fields management

You can also add calculated fields to a query. This functionality is only available in the Advanced view through the
item Calculated field ot the three dots menu.

To build a calculated field, you shall define a:
¢ Column Name;
» Type: string, number or date;
¢ Column Type: measure or attribute;
* Formula: drag and drop the fields included on the left and build the formula using the available functions.

The image below shows the wizard.

Calculated Field

@ Choose a name, select a type and add an expression for the calculated field. Drag and drop the functions and the fields from the
list into the expression text area. Mote that fields should be written the format SF{fieldName}

Type Column Type

Column Name String v Attribute ~
FIELDS

Category hd
= Brand name
= Product name FUNCTIONS
= sKu = add_days(date_expressionnumber_of_days
= Gross weight = add_hours{date_expression,number_of_hot @ Calculated field

add_months{date_sxpressionnumber_of_mr

Recyclable package Click on one of the listed functions 1o get

maore information about it

add_years(date_expressionnumber_of_yea

Units per case

= Shelf depth avg(expr)

CASE WHEN expr1 THEM exprZ [WHEN exp

Fig. 1.280: Calculated field wizard.

1.6.2.1.1.3 Filters

The Filters panel allows you to define a filter criteria, a WHERE clause to add to the query. Filters are expressions of
type:
Left operand + Operator + Right operand.

How to add a filter: - in the Smart view, clicking on Funnel icon - in the Advanced view, selecting Filters from the
three dots field menu
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In both cases a pop up opens and click on the + icon to add your filter.

To remove the filter just click on eraser icon as shown in the below image.

customer : Country Equals to v Manual set value ~

The Filters panel contains the following components:
* Field, Condition, Target, these components allow you to define filters according to the syntax defined above.

» Target type, defines the types of right operand: Manual set value, Value of the field, Another entity, Parameter,
Subquery;

Above, an example of filter with Target type set to Manual set value: the Target will contain the value to be used as

the right operand.

Customer : COUNTRY Equalsto ~ Manual setvalue ~  Mexico é manual &

Fig. 1.281: Manual Target type

Manual set value can be also used choosing Between, Not between as Condition. In this case, a Low and High
Limit is needed for Target values. When the user chooses Value of the field as Target type, a lookup function is
automatically activated on the field values, to facilitate the selection of values to be used as the right operand. To use
arange of values as a right operand, the Condition should be to In or Not in.

The option Another entity allows the selection of a field from another entity, to be used as a right operand.

Subquery and Parameter will be treated in detail later.

Important: Enterprise Edition only

Filtering data on fields with type of Date/Time/Timestamp through Calendar/Time functions is only available for the
Enterprise Edition.

If you have the SI license file, you could filter your data with fields type of date/time/timestamp using Calen-
dar/Time/Calendar + Time options. This depends on which data type your field is: the data type is assigned when
creating the metamodel.

The following table summarizes the possible types of filters in the QbE. The use of subqueries in filters will be
explained later in the Advanced QbE functionalities paragraph.
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BBB Best Columbian Coffee
BBB Best Decaf Coffee

BBB Best French Roast Coffee
BBB Best Hot Chocolate

BEB Best Reqular Coffee
Booker 1% Milk

Booker 2% Milk

Booker Buttermilk

Booker Chocolate Milk

Booker Whole Milk

11010 0f 146 Page 1 0of 15

Fig. 1.282: Filter lookup for right operand selection.

Customer : CITY Equalsto ~ Anotherentty =~  Target

REGION ID

STORE NAME

STORE NUMBER

STORE CITY

STORE STATE

-

CUSTOMER
SALES
PRODUCT

STORE

PRODUCT CLASS
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Fig. 1.283: Creation of a Metamodel.

Field

Condition Target type

Time: THE DATE  Equals to ~  Manual setvalue ~ B 1012019 v &

Field

Time : THE DATE

Condition Target type
Between - Manual set value - a 11/01/2019 v B 11/01/2019 ~ P

Fig. 1.284: Filters on date fields.
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e

Field Condition Target type R R
Time : THE DATE Equalsto +  Manualsetvalue ~ 10 - 39 &
Field Condition Target type . . . .
| Time : THE DATE Between =  Manualsetvalue ~ 49 -39 10 39 &

Fig. 1.285: Filters on time fields.

_

Condition Target type

Field
Time : THE DATE Equalsto -~  Manual set value ~ B 012019 10 : 38 &
- -
Field Condition Target type m 11/01/2019 1'0 : 3'9
Time : THE DATE Between =  Manual setvalue -~ —‘ . &
10 © 39

5 11012019

b

Fig. 1.286: Filters on timestamp fields.
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Table 1.8: Possible combinations of filters in the QbE.

Filter type Left operand Operator | Right operand | Example

Basic Entity.attr ibute | Any value Prod.family = ‘Food’

Basic Entity.attr ibute | Any Entity.attr ibute | Sales.sales > Sales.cost

Parametric Entity.attr ibute | Any [parameter] Prod.family = [p_family]

Dynamic Entity.attr ibute | Any prompt Prod.family = ?

Value list from subquery Entity.attr ibute | In subquery Sales.custo mer in subquery
/not in

Single value from subquery | subquery <=> value Subquery >0

When filtering a date attribute or a time attribute it is possible to apply a timespan to ease the insertion of values.
Following the images below, we can see that the Timespan button appears when filterting, for instance, a date attribute.
We recall that is it possible to configure a new timespan using the dedicated Knowage functionality that we described
in the administrator guide.

9
@ sales i ~ ————
- Cliente 5 - % THEDATE 4 x
= GIoRNI i - Jan 1, 1997
. an 2199
- product i v
& sioe i v
] = rime i~
A TIMEID T
A THEDATE T
A THE MONTH C
A THEYEAR T
A DAY OF MONTH T
A WEEK OF YEAR T
A MONTH OF YEAR T
Jan141f MNeme
il 0 T s LunchTima
A FISCAL PERIOD T S —
E CURR_DATE T P Al months of 2021
B DA T an 18 1] January 1997
1

APPLY

CANCEL SAVE

Fig. 1.287: Filtering date attribute: use a timespan.

After selecting a timespan and clicking on apply, the user has to insert the start and end date values.

Save now to filter data accordingly.

1.6.2.1.1.4 Query Preview

The Smart automatically shows the preview of you query. The Advanced view contains a Play icon located in the top
right corner of the panel, that opens a window with the results of the query. Just close the window to go back to the
Designer.

In case of starting the QbE editor directly from a model My Data > Models,you can also save your query as a new
dataset by clicking on the Save icon located in the top right corner of the page; the dataset would be reachable later
from My Data> Dataset. Please note that this operation saves the definition of your query and not the snapshot of
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Temporal filter

Name
LunchTime
All months of 2021

January 1957

APPLY

Time : THE DATE Between ~ Manual ... ¥ EI 01/01/1997 ~ EI 01/31/1997 > ke

Fig. 1.288: Filtering date attribute: apply a timespan.

the query result. This means that every time you re-execute the saved dataset, a query on the database is performed to
recover the updated data.

When saving your query as dataset, a pop up opens asking you to fill in some information, split in three tabs:

¢ Details, in this tab you set basic information for your dataset like its Label, Name, Description, Catgory and
Scope.

* Persistence, you can 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 updated according to the frequency defined in the scheduling options.

* Metadata, contains the metadata associated to the fields involved in your query.

1.6.2.1.2 Advanced QbE functionalities

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

1.6.2.1.2.1 Spatial fields usage

Important: Enterprise Edition only

Spatial dimension is only available for Enterprise Edition with LI licence.
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B ®
COUNTRY cITy FNAME LNAME
Canada Burnaby Alexandra Wellington
Canada Burnaby Ana Quick
Canada Burnaby Anastacio Butcher
Canada Burnaby Ann Pearce
Canada Burnaby Barbara Servent
Canada Burnaby Beth Moare
Canada Burnaby Betty McMenama
Canada Burnaby Candice Ashe
Canada Burnaby Celeste Triebel
Canada Burnaby Chris Trigg
Canada Burnaby Cindy Dodd
Canada Burnaby Cindy Golden
Canada Burnaby Crystal McDonald
Canada Burnaby Daniel Waskey
Canada Burnaby Danielle Hurtado
Canada Burnaby Daryl Ives
Canada Burnaby Dave Gamer
Canada Burnaby David Staisteven
Canada Burnaby Derek Armstrong
Canada Burnaby Daorothy Weir

Fig. 1.289: Preview wizard.
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Saving QBE Dataset

Detail Metadata Persistence
Label * Name *
Description
Scope * v Category * v

SAVE

Fig. 1.290: Save gbe dataset.

The Qbe engine supports spatial queries through a set of operators (that return true or false) or a set of functions (that
usually return a measure). This feature is only available for the Location Intelligence (LI) license and when data is
stored in Oracle 12c databases. It is also fundamental that the Business Model has to 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.

In a BM with geographical dimensions enabled (by a technical user), the dimensions which has spatial fields are
marked with the compass icon . Expanding the spatial dimension the list of fields is shown and there is no way

to distinguish between geographical and non geographical attributes. Therefore the user has to be already aware of
which fields have geometrical properties.

@®
z
) Partenze 1 v
© Armvi ! v Entity Field Alias Group Order Aggregation Show field
+ Compagnia i v
+ Tipologia Aeromobile 1 v Aereoporto Arrivi Codice IATA  Codice IATA I:' NONE ~ COUNT -
Flight status ACDM 1 v

++ Tempo giornaliero 1 v
«+ Tempo orario i v
@ Aereoporto Arrivi 1 A

¢ Inizio validita T

¢ Fine validita T

¢ Codice ICAO h i

¢ Codice IATA h i

Fig. 1.291: QbE spatial dimensions.

Also for a geographical dimension is possible to add fields to the query, including Calculated fields. This functionality
is the same as shown before, as the three dots menu of the Advanced view contains the Calculated field option. 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. In this case, the wizard offers a set of spatial functions that can be used in your formula.

Remember to select SPATIAL from the Category menu list to see all the spatial functions. Drag and drop the fields and
your function(s) to the text editor and refer to the Oracle function description for a proper use.

In addition to the SPATIAL functions, the Category field provides some more options:
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Calculated Field

(D Choose a name, select a type and add an expression for the calculated field. Drag and drop the functions and the fields from
the list into the expression text area. Note that fields should be written the format SF{fieldName}

Type Column Type
Column Mame String b Attribute W
FIELDS r Category
SPATIAL W
= Productid
= Brand name FUNCTIONS
= Product name = centroid{peomi, 1od)
= St et & calculated field
E imersection{geonl, geomd, tol]} click on cne of the listed functions 1o get
= lengin_spalgeom, 1o, unit) e informition about it
= relae{geom, mazk, geomZ, 1ol))
1
W
Fig. 1.292: Calculated field wizard with spatial filters.
FIELDS Category
SPATIAL e RELATE
= Product i
= Brand name FUNCTIONS
= Product neme = centrosd]gear, i)
dataPreparation relate

B dstancs]geom, geomn, 5o, unit]
= imersacton]geam, geomil, o))
= lengih_spalpeom, tol, uni)

= relme{peom], mask, geomZ. woll)

relate geoml, mask, geomi, tol

Fig. 1.293: Spatial functions.
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AGGREGATION functions,
STRING functions,
e TIME functions,

¢ SQL functions,

CUSTOM functions (if previously developed).
Time functions are only available for the Enterprise Edition with SI licence.

In addition to calculated fields, it is possible to filter on spatial fields using specific geometric operators

SPUq9B e .

Waypoints ATS : Waypoint Designator danual setvalue  ~ &
Covered by (spatial) '

Covers (spatial)

Equals to (spatial)

Filter (spatial)

Fig. 1.294: Spatial filters.

1.6.2.1.2.2 Subqueries

The QbE Engine also supports the definition and usage of SQL subqueries to use within a filter in association to
the In/Not in operator, as shown in the figure below. To create a subquery, click on + icon, on the right of Derived
entities. .

You can easily add fields and return to the main query clicking on MAIN link in the query editor toolbar.

To use the subquery inside the main query, simply choose Subquery from Target type and set the Condition to (IN or
NOT IN).

1.6.2.1.2.3 Parameters

The QbE Engine also supports the definition and usage of parameters that can be used to filter data using the QbE
filter. To create a new parameter to be used as a filter inside the main query, click on Parameters from the three dots
menu of the main query toolbar.

To use the parameter inside the main query, simply choose Parameter from Target type and choose parameter name
from the Target list.

1.7 Create a new Registry

A Registry document allows users to write, cancel and modify items of a datamart. Knowage allows users to implement
a Registry document through the Qbe Engine. By the way it has a different graphical interface compared to the Qbe
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-

2  SUBENTITY-Q2

. Customer

(ST

- Product

=1

W Product class
- Promotion

& sales fact

- Srore
W Time by day

[T =T

€< € € ¢ ¢ (£

=1

I & subentity-g2 B § v

Fig. 1.295: QbE subquery view.

Target
Product : PRODUCT ID Equalsto = Subguery - subentity-q2 e ]

Fig. 1.296: QbE query: Use of a subquery in a filter.
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SQL Query

x Discard Repetitions
Parameters
Calculated field

Advanced filter JECICIIEEE]
visualization

Mame T)] Type Tl Default value T) Multivalue T|

Join Definitions
Click on the + icon to insert data.

Export to

Fig. 1.297: QBE parameter view.

Target

Customer : Country Equalsto ~ Param > Country ~ &

Fig. 1.298: QbE query: use of a parameter in a filter.

one. An example is given in the following figure. In next chapters we will see how to navigate a Registry document
(Registry features paragraph) and how to create a new one (Registry development paragraph).

1.7.1 Registry features

The execution of a Registry document opens a plain table: the records are shown in rows and they can be browsed
using the pagination available at the bottom of the window. We underline that it is possible to edit each item of the
table if inside template that column is set to be editable. Just click on a cell you may wish to rearrange and type a
string or a numeric value accordingly. Some examples are highlighted below.

Moreover, you can add new rows from scratch selecting the “Add row” button o in the header of last column. Insert
in each cell the corresponding value: string, number or date. “Add row” button will be available if inside template
there is a configuration: <CONFIGURATION name="enableAddRecords” value="true”’/>

Vice versa, you can delete one or more rows using the “Trash” icon in the last column. “Trash” button
will be available if inside template there is a configuration: <CONFIGURATION name="enableDeleteRecords”
value="true”/>

It is important to click on the “Save” button *#£ to store the adjustments done in the datamart. “Save” button is
available in Functionality bar, above table.

Furthermore you can use filters, if implemented, available in the Functionality bar. Click on the “Filter” icon to
run the functionality. Otherwise, click on the “Cancel” icon to clear the boxes off.

Note that, since records are displayed in a plain table, it is available a combobox (see figure below) which allows the
user to visualize all fields related to the record of the previous cell and then change from one to another to get all data.
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Testlink - Regisury

Filters

Store type

o]

FILTER

store name §  storetype § | storecity store state hasflorist i | hascoffeebar § | hasvideostore § | firstopeneddate § | storesquarefoot } | Foreign key - city H °
1 HQhihdisa My stors type 2 Beverly Hils cA o @ 09/052019 5432 Newton &
2 Store it asioi?? Portland or o o 0911611976 20,319 Portland @
3 Storeit Supermrket Acspulco Guerrero o o 0110811982 23593 Acapulco [
4 Storei24 Deluxs Supsrmarkst  Hidalgo Zacatecas El @ @ 032411968 30584 Hidalgo @
5  Storei3 Deluxs Supemarkst  Salem or E] @ @ 041011957 27,694 Salem [
5 Storels Supermrket Seatle wa o ] 077231969 21215 Seattle @
7 Storels Supermrket Spokane WA o o 087231974 30268 Spokans [
8 Storei7 Deluxs Supermarkst  Tacoma wa E] ] 05301970 33858 Tacoma @
9 Storels Mid-Size Grocery Hidalgo Zacatecas o o 062811969 38362 Hidalgo [
10 Store 19 Deluxs Supermarkst  Vancouver ES 5] @ @ 03271977 23112 Vancouver @
1 Store2 Small Grocary Belingham WA o @ 04102/1970 28,206 Belingham [
12 Store20 Mig-Size Grocery Victoria BC ] ] 02/05/1980 34452 Victoria @
13 Store21 Deluxs Supemarkst  San Andres DF o @ 021071986 San Andres [
14 Store22 Small Grocsry Walla Walla WA &) o 017231951 Walla Walla @
15 Store23 Mid-Size Grocery Yakima WA 07HBAITT Yakima [
Ko< > o
Fig. 1.299: Example of Registry document.
Fiters
:
store name ? | storetype § | storecity store state has florist hascoffeebar | has video store first opened date store square foot Foreign key - city H °
1 Hahihdisa My store type 2 Beverly Hills CA 5 @ 0970512019 5432 Newton &
2 sl asion? Portland orR o o 0911611576 20319 Portland [
3 swre il Supermarket Acapulco Guerrero o o o10er1ge2 23593 Acapulco ]
4 Sorei Deluxe Supermarket  Hidalgo Zacatecas @ @ “ 032411368 30584 Hidalgo [
5 Deluxe Supermarket  Salem or @ @ o 0410111957 Salem [}
6 Sbrefs Store 12 Deluxe Supermarkettidalgo Zacatecas @ @ v 0312511968 s s ?
; Z::: :? Store 13 changed  Deluxe SupermarketSalem OR ) @ @ 041131957 p— =
et Store 144 Small Grocery  SanFrancisco  CA o 112411957 s
o st Store 15 Supermarket  Seattie WA a 0772411969 S— S— 8
e Store 16 Supermarket  Spokane wa o) 08231574 30268 Spokane -
Store 17 Deluxe SupermarketTacoma WA @ 0873011570 33858 Tacoma 8
1'? z:zz ;:] Store 18 Mid-Size Grocery  Hidalgo T =) 06/28/1969 38382 Hidalgo -
Store 19 Deluxe Supermarketvancouver BC @ 0372711577 2112 Vancouver o
14 Sore22 8
15 Sore2 Mid-Size Grocery Yakima WA 5] 5] 071611877 Yakima ]
10 14 > 3
Fig. 1.300: Editing table cells.
(5
Filters
Store type - FILTER
store name ? | storetype i | storecity i | store state £ | has florist ?  hascoffeebar ! | hasvideostore } | firstopeneddate ! | store squarefoot ¥ | Foreign key - city H °
1 HQhihdisa My store type 2 Beverly Hils cA o ] 09/052019 5432 Newton (]
2 Storeit aici?? Portland or 5 5 09116/1976 20319 Portland ]
3 Sl Supermarket Acapulco Guerrero o o 01/08/1982 23593 Acapulco ]
4 Store124 Deluxe Supermarket  Hidalgo Zacatecas El v v 032411968 30584 Hidalgo ]
5 Storet3 Deluxe Supemarket  Salem or E] @ @ 041011957 27,694 Salem ]
5 Storels Supermarket Seatle WA 5 v 072311969 21215 Seattle ]
7 Strets Supermarket Spokane WA o o 08231974 30268 Spokane ]
8 Storel7 Deluxe Supermarket  Tacoma WA F) v 05301970 33888 Tacoma ]
9 Strels Mid-Size Grocery Hidalgo Zacatecas o o 06/28/1969 38382 Hidalgo ]
10 Store 19 Deluxe Supermarket  Vancouver ES e v v 03271977 23112 Vancouver ]
1 Store2 Small Grocery Belingham WA o @ 04102/1970 28,206 Belingham ]
12 Store20 Mig-Size Grocery Victoria BC F) v 02/05/1980 31452 Victoria ]
13 Store21 Deluxe Supemarket  San Andres DF o @ 02107/1986 San Andres ]
14 Store22 Small Grocery Walla Walla WA o 5 01231951 Walla Walla ]
15 Store23 Mi-Size Grocery Yakima WA o o 07161977 Yakima ]
Ko< > o

Fig. 1.301: Adding a new row.
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Filters

Store type Sales city - FILTER

Fig. 1.302: Functionality bar.

Testlink - Registry simple a = H x

Filters

Store type sales - FILTER

store name i storetype i storecity i | storestate £ hasflorist | has coffee bar £ | hasvideo store i | firstopened date i | store square foot i | Foreign key - city °

3 Sorett [ rero 01/08/1982 23593 Acapuico @
4 Store 124 | Mid-Size Grocery itecas ) v v 03124/1968 30,584 Hidalgo Il
5  Storet3 i v v v 0410111957 27.694 Salem @
6  Store15 { Gourmet Supermarket v 0712311969 21,215 Seattle @
7 Sorets 082311974 30,268 Spokane [
8 Store 17 e e v v 05/30/1970 33,858 Tacoma B
9 Sorets tecas 06/28/1969 38,382 Hidalgo [
14 Store 22 ] . 01723/1951 Walla Walla o
15 Store 23 Ime-stze-wrocery Taxma W 07161977 Yakima [

< <Pagerofz > >

Fig. 1.303: Select one field from a combobox.

1.7.1.1 JPivot Registry characteristics

It is possible to implement also a JPivot Registry document. The graphical features are very similar to the ones exposed
in Registry development paragraph. An example is given below.

Testlink - Registry pivot table a = H x

Fiters

Store type FILTER

store country store state store city store type store name first opened date store square foot
aciouRE aciouRE 08/16/1983 20
Deluxe Supermarket tretr 0310172020 3
Gourmet Supermarket twest 013122020 30
Mid-Size Grocery TestStoreName. 05182020 45
My store type 2 My Stors2 0
Mrom 021032019 0
0910522019 5432
Supermarke Store for test 5
Strore 8 0
9999 091052019 0
Supermarkst
Store for test 04/1612020 5432
[Vancouver Deluxe Supermarket Store 19 03271977 23112
Canada BC
Victoria Mid-Size Grocery Store 20 0210511980 34.452
Mexico City Mid-Size Grocery Store 9 03/18/1955 36,509
Mexico DF
San Andres Deluxe Supermarket Store 21 0200711986 0

Fig. 1.304: Example of Jpivot Registry document.

In this case the table shows columns organized in a hierarchical way and a grouping function is implemented. From the
left to the right the columns contain fields at different detail levels. The last column in our example in the figure above
contains numeric data. Such a field is grouped at the “country” level. The grouping level depends on the configurations
made on template building.

In the JPivot instance it is not allowed to add, modify or cancel rows. Furthermore, it is not permitted to edit cells
which contain string items while the numeric ones are still changeable. If implemented, filters are still available.
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1.7.2 Registry development

To create a Registry document there must be available a datamart schema on Knowage Server. Then you must edit an
XML template. The latter is very similar to the one produced under the Qbe development but in this case you must add
an appropriate tag. Indeed, if the template file has the <REGISTRY> tag the engine shows data in registry modality;
namely it shows a table whose rows are manageable by end users by adding, editing or deleting them.

Here we exhibit a possible syntax for a Registry document.

Listing 1.19: Example (a) of template for Registry.

<?xml version="1.0" encoding="windows-1250"7>
<QBE>
<DATAMART name="RegFoodmartModel" />
<REGISTRY>
<ENTITY name="it.eng.knowage.meta.regfoodmartmodel.Product">
<FILTERS>
<FILTER title="Class" field="product_subcategory" presentation="COMBO" />
<FILTER title= "Product name" field="product_name" presentation="COMBO" />
</FILTERS>
<COLUMNS>
<COLUMN field="product_id" unsigned="true" visible="false" editable="false
<" format="####" />
<COLUMN field="product_name" title="Product name" size="200"
editor= "MANUAL" sorter="ASC"/>
<COLUMN field="product_subcategory" title="Class" size="200"
subEntity="rel_product_class_id_in_product_class" foreignKey="rel_product_class_id_in_
—product_class" />
<COLUMN field="SKU" title="SKU" size="200" editor="MANUAL" />
<COLUMN field="gross_weight" title="Gross weight" size="200" editor="MANUAL

">

<COLUMN field="net_weight" title="Net weight" size="200" editor="MANUAL" />

</COLUMNS>

<CONFIGURATIONS>
<CONFIGURATION name="enableDeleteRecords" value="true"/>
<CONFIGURATION name="enableAddRecords" value="true"/>
<CONFIGURATION name="isPkAutoLoad" value="true"/>

</CONFIGURATIONS>

</ENTITY>
</REGISTRY>
</QBE>

In particular, we give some details for each tag and main attributes.

e ENTITY: the entity name as in the model. It must be the fully-qualified name of the class representing your
registry in the model;

* FILTERS: possibility to define filters by specifying the title, the field (among shown columns) and the type
among COMBO, MANUAL or DRIVER: in this last case user has also to specify the analytical driver that take
this filter’s value;

¢ COLUMNS: columns list specifying:

— field name: the reference to the field identifier into the model;

title: the title of the column shown (optional);

visible: the visibility of the column (optional, default true);

editable: the editability of the column (optional, default true);

color and format for numbers: optional;

size: the width of the column (optional);
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— editor: the editor. Default type is free-text for simple column (not FK values), but for date is possible to
show the picker through the type PICKER. The format option specifies the format date;

— subEntity: if the column is a reference key, the user can specify the subentity referred and the foreign key
name. This value must be equals to the name of the relationship object created in the model. The field
shown will be of the entity referred and will be shown as COMBO if editable;

— foreignKey: if the subEntity property is set, foreignKey property must be set with the name of the foreign
key (to lower case);

— dependsFrom: if the column content is logically correlated to other registry’s column, it is possible to
specify this logic through this parameter. DependsFrom identifies the field name on which it depends
(Optional);

— dependsFromEntity: usable only with dependsFrom parameter. It defines a different entity to resolve the
correlation (optional);

— orderBy: is used in case of foreign key. The combo box is ordered by the column here indicated, by
default is the column extracted (optional);

— infoColumn: if true ignore the column when inserting or updating the record (optional);

— defaultValue: defines the default value for the field; if the user does not set any value for this field during
insertion, this value will be set automatically (optional, not allowed if subEntity or foreignKey property is
set). For date fields, the correct pattern is “yyyy-MM-dd’T"HH:mm:ss.xxx’Z’”".

We stress that it is mandatory to point at one datamart table using a column with a numeric key. The code line is
highlighted in figure below. While, if not elsewhere specified, a descriptive column will be displayed by default.

Listing 1.20: Pointing at a numerical column.

<COLUMNS>
<COLUMN field="store_id" visible="false" editable="false" />

</COLUMNS>

Still referring to the code above, we underline that the “product_subcategory” field is used as a subcat-
egory. It belongs in fact to another table. In this case it is enough to add the attributes: subEn-
tity="rel_product_class_id_in_product_class” foreignKey="rel_product_class_id_in_product_class”.

1.7.2.1 Filters

Listing 1.21: Filter definition example.

<FILTERS>

<FILTER title="Store type" field="store_type" presentation="MANUAL" />

<FILTER title="Sales city" field="sales_city" presentation="COMBO" />

<FILTER title="Sales first_opened_date" field="first_opened_date" static="true" visible="true".
—filterValue="29/05/2020 02:00:00.0" />
</FILTERS>

Filter definition allows to set different properties:
o title: the title of the filter;
¢ field: the reference to the field identifier into the model;
» presentation: COMBO/DRIVER/MANUAL (optional if static=""true”);
« visible: the visibility of the filter (optional, default false);

* static: true/false. Set this property if you want to limit filter value to a specific value (optional);
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« filterValue: the specific value you want to set for the filter (mandatory if static="true”). For date fields,
the correct pattern is ~ %d/%m/%Y %h:%i:%s”.

1.7.2.2 Analytical driver

Registry filtering by analytical driver is possible using DRIVER value for presentation property in filter TAG. Registry
template must contains FILTERS tag. Below an example of configuration for a driver named “UNIT_SALES_AD”
insisting on the column “UNIT_SALES”.

Listing 1.22: Pointing at a numerical column.

<FILTERS>
<FILTER title="UNIT_SALES_AD_title" field="UNIT_SALES" presentation="DRIVER" driverName="UNIT_SALES_AD" />

</FILTERS>

1.7.2.3 Profile attributes
Another way to filter registry content is using profile attributes. If you want to use profile attributes to filter values you
have to follow these steps:

* Create a profile attribute (if necessary) from the Manage Profile Attributes menu

* Associate the profile attribute with the column during model creation

This way, your data will be filtered by this attribute (if not empty) both when viewing data and when inserting or
updating records.

1.7.2.3.1 Multivalue

If your profile attribute is a multivalue one, you have to:
* set IN clause as “Profile attribute Filter Type” during model’s creation
* set profile attribute values respecting this format ‘valuel’,’value2’,...,'valueN’ or {,{valuel,value2,. .. ,valueN}}.

In this way, profile attribute value will be treated as a list of values and filter will be applied with this criteria.

1.7.2.4 JPivot Registry instance

The Registry instance allows to develop also a Jpivot table. See the last figure (above) to have an idea while the syntax
example is given in the next code:

Listing 1.23: Example (b) of template code for Registry.

<QBE>
<DATAMART name="foodmart" />
<REGISTRY pagination = "false" summaryColor="#0OAAAA">
<ENTITY name="it.eng.knowage.meta.foodmart.Store">
<FILTERS>
<FILTER title="Store Type" field="store_type" presentation="COMBO" />
</FILTERS>
<COLUMNS>
<COLUMN field="store_id" visible="false" editable ="false" />
<COLUMN field="store_country" title="store country" visible="true"
type="merge" editable ="false" sorter ="ASC" summaryFunction="sum" />
<COLUMN field="store_state" title="store state" visible="true"

type=" merge" editable ="false" sorter ="ASC" />

(continues on next page)
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(continued from previous page)

<COLUMN field="store_city" title="store city" visible="true"
type="merge" editable ="false" sorter ="ASC" />
<COLUMN field="store_type" title="store type" type="merge" sorter="ASC" />
<COLUMN field="store_number" title="Number" size="150"
editable="true" format="########" color="#£9f9f8" type="measure"/>
</COLUMNS>
<CONFIGURATIONS>
<CONFIGURATION name="enableDeleteRecords" value="true"/>
<CONFIGURATION name="enableAddRecords" value="true"/>
</CONFIGURATIONS>
</ENTITY>
</REGISTRY>
</QBE>

Note that to activate the JPivot modality it is important to add the attribute type="merge” and have at least one numeric
field. Furthermore the selected column fields must be hierarchically structured.

1.7.3 Logging & auditing

The Registry engine is logging changes performed by users when interacting with Registry documents (inser-
tions/updates/deletions of entries).

By default, the engine is logging messages such as

01 feb 2021 11:40:49,750: User <name of the user> is performing operation <INSERTION/UPDATE/DELETION> on..
—entity <name of the entity> from model <model name> for record: old one is ..., new one is ..., number of.
—changes is ...

into the TOMCAT_HOME/logs/knowageQbeEngineAudit.log file.

In case you want those information to be stored into a database table (for analytical and visualization purposes), you
have to create it and then to configure the engine logging system accordingly, following the below example based on
MySQL.

Let’s create a table:

CREATE TABLE 'LOG_REGISTRY  (
"AUDIT_ID INT NOT NULL AUTO_INCREMENT,
"AUDIT_DATETIME ™ DATETIME NULL,
"AUDIT_OPERATION" VARCHAR(45) NULL,
"AUDIT_USER" VARCHAR(100) NULL,
"AUDIT_CHANGES_NO® INT NULL,
"ENTITY_NAME  VARCHAR(100) NULL,
"MODEL_NAME™ VARCHAR(100) NULL,
"ATTRIBUTES_OLD  TEXT NULL,
"ATTRIBUTES_NEW TEXT NULL,
PRIMARY KEY ( AUDIT_ID ));

then edit TOMCAT_HOME /webapps/knowagegbeengine/WEB-INF/classes/log4j.properties and add:

# Define the SQL appender

log4j.appender.sql=it.eng.spagobi.utilities.logging.Log4jINDIAppender

# JNDI connection to be used

log4j.appender.sql. jndi=java:comp/env/jdbc/knowage

# Set the SQL statement to be executed.

log4j.appender.sql.sql=INSERT INTO LOG_REGISTRY (AUDIT_DATETIME,AUDIT_OPERATION,AUDIT_USER,AUDIT_CHANGES_NO,
—ENTITY_NAME,MODEL_NAME,ATTRIBUTES_OLD,ATTRIBUTES_NEW) VALUES (now(), '%X{operation}', '%X{userId}',%X
—{variations}, '%X{entityName}"', '%X{modelName}', '%X{oldRecord}', '%X{newRecord}"')

# Define the xml layout for file appender

log4j.appender.sql.layout=org.apache.log4j.PatternLayout

(continues on next page)
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log4j.logger.it.eng.gbe.datasource. jpa.audit.JPAPersistenceManagerAuditlLogger=INFO, FILE_AUDIT
log4j.additivity.it.eng.gbe.datasource. jpa.audit.JPAPersistenceManagerAuditLogger=false

pay attention to the JNDI name (in case you created the table within Knowage metadata database, then java: comp/
env/jdbc/knowage is fine) then restart Knowage server: this way, when user is interacting with a registry document,
the LOG_REGISTRY (as per the SQL script above) table will contain:

e AUDIT_DATETIME: the date and time when the operation was performed
AUDIT_OPERATION: one of the following values: INSERTION/UPDATE/DELETION

AUDIT_USER: the user who performed the operation

AUDIT_CHANGES_NO: number of attributes that were actually changed in case of an UPDATE, null otherwise

ENTITY_NAME: name of the modified entity type

MODEL_NAME: name of the business model

ATTRIBUTES_OLD: previous attributes state in case of an UPDATE or DELETION

ATTRIBUTES_NEW: new attributes state in case of an INSERTION or UPDATE

1.8 Create location Intelligence

1.8.1 Create GIS document
Location intelligence is based on the idea that geographical spaces are a particular analytical dimension in the BI
domain. It is based on:
* the geographical representation of data,
* interaction with GIS systems,
* spatial data,
* spatial operators.
Location Intelligence usually guarantees:
¢ an immediate perception of a phenomena distribution over a geographical area,
* interactivity,
* multivariate analysis,
* temporal snapshots.

Location Intelligence is becoming widely used, mostly thanks to the emergence of location services such as Google
Maps. This domain is very easy to use for all kinds of users, usually analysts and operational profiles. By contrast, its
management is not as easy, especially if it implies an internal management of the geographical data base.

1.8.1.1 Basic concepts

The term Location Intelligence refers to all those processes, technologies, applications and practices capable to join
spatial data with business data, in order to gain critical insights, to better support decisional processes and to optimize
business activities.
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At the technological level, this correlation is the result of the integration between the software systems that manage
these two heterogeneous types of data: geographic information systems (GIS), which manage spatial data, and Busi-
ness Intelligence systems (BI), which manage business data. This integration gives rise to new technological tools
supporting decision-making processes, and the analysis on those business data that are directly or indirectly related to
a geographic dimension.

Location Intelligence applications significantly improve the quality of users’ analysis based on a geographic dimen-
sion. Indeed, a Data Warehouse (DWH) almost always included such information. By representing the geographic
distribution of one or more business measures on interactive thematic maps, users can quickly identify patterns, trends
or critical areas, with an effectiveness that would be unfeasible using traditional analytical tools.

1.8.1.2 More on GIS and Spatial Data

1.8.1.2.1 Spatial Data

The term spatial data refers to any kind of information that can be placed in a real or virtual geometric space. In
particular, if the spatial data is located in a real geometric space — which is a geometric space that models the real
space — it can be defined as geo-referenced data.

Raster Vector

Fig. 1.305: A base layer in raster and vector format.

Spatial data are represented through graphical objects called maps. Maps are a portrayal of geographic information as
a digital image file suitable for display on a computer screen.

According to the Open Geospatial Consortium (OGC) definition, a map is made of overlapping layers: a base layer
in raster format (e.g. satellite photo) is integrated with other layers (overlays) in vector format. Each overlay is made
of homogeneous spatial information, which models a same category of objects, called features.

A feature is called geographic feature when the constituting objects are abstractions of real-world physical objects and
can be located univocally within a referenced coordinate system, according to their relative position.

A feature includes:

* aset of attributes that describes its geometry (vector encoding). Geometric attributes must describe its relative
shape and position in an unambiguous way, so that the feature can be properly drawn and located on the map,
according to the other features of the layers.

* a set of generic attributes related to the particular type of physical object to be modeled. Generic attributes are
not defined: they vary according to the type of abstraction that users want to give to each real-world physical
object.

There is a wide range of standards that can be used for the vector encoding of spatial data (e.g. GeoJSON, GML, Shape
File, etc.). Most geographic information systems can perform the needed conversions among various encodings.
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Fig. 1.306: Overlapping layer.

Fig. 1.307:

Examples of feature.
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1.8.1.2.2 GIS

Geographic Information Systems (GIS) provide a set of software tools designed to capture, store, extract, transform
and display spatial data. Therefore, the term GIS refers to a set of technological components that manage the spatial
data during its whole life cycle, starting from the capture of the data up to its representation and re-distribution.

From a logical point of view, the key functionalities of a GIS do not differ from those of a BI system. Both systems
are characterized by some specific components supporting the effective storage of data, some others supporting their
manipulation, their re-distribution or their visualization. On the other hand, the implementation of these functionalities
deeply differs between GIS and BI systems, since they deal with two different types of data (alphanumeric and spatial
data).

GIS Bl
Visualization & distribution visualization & distribution

data analysis
OLAP

spatial analysis

workflow management

information dissemination metadata management

T T data integration

Spatial Data Business Data

vector data DWH

raster data

Fig. 1.308: Definition of GIS, BI, spatial data and business data.

Unlike the market of BI suites, the market of GIS is characterized by a wide spread of open standards, adopted by all
main vendors, which regulate the interaction among the various components of the system at all architectural levels.

Note: Open Gesospatial Consortium (OGC)

The most important International organization for standardization in the GIS domain is the Open Geospa-
tial Consortium (OGC), involving 370 commercial, governmental, non-profit and research organizations.
Read more at www.opengeospatial.org.

As for the integration between GIS and BI systems, the OGC has defined two main standards supporting the re-
distribution of the spatial data:

* the Web Map Service (WMS). It describes the interface of services that allow to generate maps in a dynamic
way, using the spatial data contained in a GIS.

* the Web Feature Service (WES). It describes the interface of services that allow to query a GIS, in order to get
the geographic features in a format that allows their transformation and/or spatial analysis (e.g. GML, GeoJson,
etc.).

Note: WMS and WFS standards for spatial data distribution

Full documentation about the WMS and WFS standards can be found at
www.opengeospatial.org/standards/wms and www.opengeospatial.org/standards/wfs.
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Knowage suite offers an engine supporting the Location Intelligence analytical area, the GEOReport Engine, gener-
ating thematic maps.

1.8.1.3 Analytical document execution

Let’s have a look on the user interface of Knowage Location Intelligence features.

Figure below provide an example of a BI analysis carried out thanks to map. In our example, the colour intensity of

each state shows proportionally increases according to the value of the indicator selected. States who have no record
connected are not coloured at all.
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Fig. 1.309: Example of GIS document. USA sales per store

Click on the arrow on the top right to open the Location Inteligence options panel. Here you can choose the Map
Type, the indicators to be displayed on the map and you can enter filters.

Fig. 1.310: Arrow button (left), Location Inteligence options panel (right) .
The Map Type available are:

* Map Zone: the different map zone are filled with different colour range according to the indicator values
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* Map Point: the indicator values are displayed by points with different radius. A bigger radius means a higher
indicator’s value.

¢ Map Chart: thanks to this visualization type you can compare more than one indicators simultaneously. Choose
which indicators compare among the available ones. You have to mark them in the indicator panel area to
visualize them. The charts appears on the map displaying the selected indicators’ values.

These three typologies of data visualization on map are compared below.

(]
i

Fig. 1.311: Map Zone (left), Map Point (center) and Map Chart (right).

Now you can add extra layers on the default one. Switch to the layer tab of the Location Inteligence options panel.

Here click on the plus button near the Layer section and choose the layers you want to add. Mark them once added in
the Location Intelligence area in the Layer box and the selected layer are displayed.

Select from Catalogue

x
Base Layer
false
false

Italia_OK false

usa_regions_file false

usa_states_file false
Torino 1 https://gisserver territorio csi.it/geoserver/decsiraogc_areeprotez. . false

Parchi_Milano false

ANNULLA

Fig. 1.312: Steps for layer adding

In our example we upload some waypoints, you can see the results obtained in next figure.

Now let’s focus on Configuration tab of Location Inteligence panel option. Here you can set some extra configura-
tions. Let’s have a look on them for each data visualization typology.

For the Map Zone you can set:

* Method: the available ones are quantiles or equal intervals. If you choose quantiles data are classified into a
certain number of classes with an equal number of units in each class. If you choose equal intervals the value
are divided in ranges for each class, the classes are equal in size and their number can be set. The entire range
of data values (max - min) is divided equally into classes however many classes have been chosen.

¢ N° of classes: the number of intervals in which data are divided.

* Range colors: you can choose the first and the last color of the range. For both of them you can use a color
pixel by clicking on the coloured square. An example is provided below.
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Fig. 1.313: Map with two layers

For the Map Point you can set:

¢ Color: the color of the circle.

e Min/Max value: the minimum and the maximum circles radius.
For the Map Chart you can set the color of each chart’s bar.

We can conclude our overview on GIS document describing the buttons located at the bottom right corner, you can see
them underlined in the following figure. From the left to the right this bottons can be used for: se the preview of the
linked dataset, have a look at the legend, compute a measure of an area of the map, do the .pdf export of the map and
save the map.

1.8.1.3.1 Extra functionalities

Let’s come back to Location Layer main tab and focus on the Select Mode area. If cross navigation has been set you
find two options: Identify and Cross navigation.

Selecting Cross Navigation the Spatial Item tab appears. In this tab you can configure your selection. To make your
selection press CTRL key and choose the area on the map with the mouse. If you choose near, the features in the
Km set are selected. If you choose intersect, the features which borders intersect your designed area. If you choose
inside, only the features completely inside your area of selection are considered for the cross navigation.

When the selection is made, a box appears. In this box you find cross navigation information. The number of features
selected and a button to perform the cross navigation with the active selection.
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MAP LAYER CONFIG
Legend Options A~

MAP ZONE MAP POINT >

Method

Quantile v

N* of classes

5 v
From Color

3 Il roves, 38, 225)

To Color

W 00 125,0)

Fig. 1.314: Map Zone extra configurations
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Fig. 1.315: From the left to the right: Legend, Measure and Export bottom.
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1.8.1.4 GEOReport Engine

The GEOReport Engine implements a bridge integration architecture.

Generally speaking, a bridge integration involves both the BI and the GIS systems, still keeping them completely
separated. The integration between spatial data and business data is performed by a dedicated application that acts
as a bridge between the GIS and the BI suite. This application extracts the spatial data from the GIS system and
the business data from the BI suite, to answer the users’ requests. Afterwards, it joins them and provides the desired
results.

In particular, the GEOReport Engine extracts spatial data from an external GIS system and join them dynamically
with the business data extracted from the Data Warehouse, in order to produce a thematic map according to the user’s
request. In other words, it acts as a bridge between the two systems, which can consequently be kept totally decoupled.

O
¢

Fig. 1.316: Bridge integration architecture of the GEOReport Engine.

The thematic map is composed of different overlapping layers that can be uploaded from various GIS engines at the
same time. Among them just one layer is used to produce the effective thematization of the map: this is called target
layer.

You can manage your layers inside the Layers Catalogue.
Here you can upload the following layer types:
¢ File;
* WFS;
* WMS;
e TMS;
* Google;
*« OSM.
Go to Catalogs > Layers in the Knowage menu, as shown below.

Here there is the list of already created layers and you can reate a new one clicking on the dedicated plus icon. On the
right side you are asked to fill few settings before saving the new layer, like a label, a name and a type. At the bottom
part of layer configuration you can manage the layer visibility. Mark the role you want to give visibility previlegies
on this layer. If none is marked, the layer is visibile to all role by default. The first settings are equals for all types of
layers. Once you choose the layer type, instead, some fields may change according to the layer needs. For example
if you choose File as type you have the possibility to chose your own .json file and upload it. After having done this,
the path where your file is been uploaded is shown among the setting. If you choose WFS or WMS you are asked to
insert a specific url. Below you can find an example of creation of a new layer of type file.
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Fig. 1.317: Layers catalog menu item
usa_file *
Layer Filter
Label * MName *
UsA_file UsA_file
Description Category
USA_file Default Layer Category v
Layer Label * Layer Name *
UsA_file UsA_file
Layer ID * Layer Order *
I Base Layer USA_file 1
Roles
kte_admin G v
Type™*
File Location
vt/knowage/application-servers/knowage-server-8.1/apache-tomcat-9.0.46/resources/kte/Layer/USA_file )
Fig. 1.318: Creating a new file layer
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Once you have set all layer configuration you can switch to filter setting. Click on the tab you can find in the upper
part of the screen, as the following figure shows.

search Q z

Italy LB Layer Filter Layer Filter Added

Italy_OK L@ search Q search Q
usa_regions_file L O STATE_NAME No filter selected, click on an item from the left list to add them
usa_states_file | STATE_FIPS

Tourin | SUB_REGION

Milan L O STATE_ABER

UsA_file L O LAND_KM

WATER_KM

PERSONS

Fig. 1.319: Filter tab
Here you can choose which filters will be active during visualization phase. Choose among the properties of your
layer, the available ones are only the string type.

Now you need to have a well-configured dataset to work with the base layer. The dataset has to contain one column
matching a property field as type and values otherwise you will not be able to correctly visualize your data on the map.

For example you can use a query dataset, connected to the foodmart data source, whose SQL query is shown in the
following code.

Listing 1.24: GeojSON file except.

SELECT r.region_id,
s.store_country,
r.sales_state,
r.sales_region,
s.store_city,
sum(f.store_sales) as store_sales,
avg(f.unit_sales) as unit_sales,
sum(f.store_cost) as store_cost
FROM sales_fact_1998 f,
store s,
time_by_day t,
sales_region r
WHERE s.store_id=f.store_id
AND f.time_id=t.time_id
AND s.region_id = r.region_id
AND STORE_COUNTRY = 'USA'
GROUP BY region_id, s.store_country, r.sales_state, r.sales_region, s.store_city

Create and save the dataset you want to use and go on preparing the document template.

1.8.1.5 Template building with GIS designer

GIS engine document template can now be built using GIS designer. Designer is available both for administrator users
and for end users. The first can create a new GIS document in the document broswer section (for this part refer to
Template building with GIS designer for technical user section) while an end user must use the workspace section
to create a new document. The creation process for an end user and designer sections are described in the text below.
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A GIS document can be created by a final user from workspace area of Knowage Server. Follow My Workspace » My
Analysis and click on the “Plus” icon available at the top right corner of the page and launch a new Geo-referenced
analysis.

My Workspace My Analysis = °

D Recent search Cockpit
= My Repository > Geo-referenced
analysis
DOCUMENT_COMPOSITE ) DOCUMENT_COMPOSITE DOCUMENT_COMPOSITE pocul
£ MyData Cockpit Oscars 18 Cockpit elections Foodmart sales Usas Kpl
Cockpit 8 ; Cockpit elections ; Foodmart sales USA
B My Models 3 2 ) ‘
B My Analysis
_ DOCUMENT_COMPOSITE f DOCUMENT_COMPOSITE f DOCUMENT_COMPOSITE DOCUMENT_COMPOSITE f
@ Sschedulation Cockpit_1 Foodmart DFLT_SAME_LOV11 Dataviz
Cockpit_1 ; Foodmart ; DFLT_SAME_LOV11 ; Dataviz L
®g Data Preparation & o & o

Fig. 1.320: Start a new Geo-referenced analysis.

The designer is divided in four sections that will be described in detail in the following.

GIS Document Designer x

Dataset & Layer Filters & Menu
Dataset add dataset
id name description type
£dd & dataset
Layer add layer
Q search
id TL name T] description T wpe TL

2dd & layer

Fig. 1.321: GIS designer.

1.8.1.6 Designer sections

1.8.1.6.1 Dataset & Layer

In the first section the user can choose a dataset for joining spatial data and business data and define the target layer.
Click on add dataset to choose among the available datasets and on add layer to select a target layer. These buttons
will open a popup with the list of all available datasets and layer catalogs, selecting one item from the list and clicking
save the selected item will be chosen for template.

Once the dataset and the layer have been selected the Dataset join and Indicators sections will be enabled. The user
can also change the dataset and layer in a second moment through the buttons change dataset and change layer.

It is also possible to create map without business data. When there is no dataset multiple layers can be selected, like
figure below shows.
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Layer List

Q search

name description
Italia Italia

I1alia_OK fralia_OK
usa_regions_file usa_regions_file
usa_states_file usa_states_file
Torino 1

Parchi_Milano Parchi_Milano

USA_file UsA_file

Fig. 1.322: List of available layer catalogs.

GIS Document Designer

Dataset & Layer Dataset Join ® Indicators e Filters & Menu

Dataset change dataset

id name description type

TEST_GIS_USA TEST_GIS_USA Query )

Layer change layer

id TL name T) description T] wpe T|
55 USA_file USA_file File

Fig. 1.323: Dataset and target layer definition.

Layer change layer
Q, search

id T name ] description T] ype Tl

13 Iralia Italiz File o

55 UsA_file UsA_file File o

Fig. 1.324: Multiple selection of available layers.
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1.8.1.6.2 Dataset join

Dataset join section is for configuring joining spatial data and business data. This section is only available when the
dataset is selected for the document. Clicking on add join column a new emptu row appears with two comboboxes
with which the user has to select the dataset column and layer column to join.

GIS Document Designer >
Dataset & Layer Dataset Join Indicators e Filters & Menu

Dataset Join Add join column

Dataset join column T Layer join column T)

sales_state ~  STATE_ABBR ~

Fig. 1.325: Dataset join columns interface.

1.8.1.6.3 Indicators

Measures definition is configurable by adding indicators. The interface is shown below. This section is available only
when dataset is chosen for the document. In order to add a new indicator the user must click on add indicator and
choose the measure field from selected dataset and a correspondig label that will be used on map. Label should be
inserted as free text by editing corresponding table column.

GIS Document Designer B X
Dataset & Layer Dataset Join Indicators Filters & Menu
Indicators Add indicator
Measure || label T)
store_sales ~  Store sales

Fig. 1.326: Indicators interface.

1.8.1.6.4 Filters & Menu

Through the Menu panel the user can enable or disable some available map functions and features, like the legend,
the distance calculator and so on.

Using the filtering dedicated area you can define which dataset attributes can be used to filter the geometry. Each filter
element is defined by a name (e.g. “store_country”) and a label (e.g. “COUNTRY”). The first value is the name of the
attribute as it is displayed among the dataset attribute fields. The second one is the label that will be displayed to the
user. This section is only present when dataset is chosen for the document. Clicking on add filter creates empty pair.

1.8.1.6.5 Edit map

When all required fields are filled in the basic template can be saved. From workspace user is first asked to enter label
and description of new created document as in the following figure.

When the template is saved successfuly EDIT MAP button is enabled on the top right corner of the main toolbar.
Clicking the edit map button will open created map. An example is given below. In edit mode you are able to save
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GIS Document Designer X

Dataset & Layer Dataset Join Indicators Filters & Menu
Menu

Enable map configuration menu Enable show/hide legend button Enable distance calculator Enable download button

Enable mode selection Enable layer selection Enable base layer selection Enable map style configuration

Enable cross with multiselection
Filters Add filter
Mame T| Label T)
sales_state ~  STATE ©

Fig. 1.327: Filters & Menu interface.

Save New Map

Label *
USA_store_map

Description
USA store map

Fig. 1.328: Saving a new geo document for end user.
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all custom setting made on map; all the available settings are explained in the previous section Analytical document
execution.

USA_map ] & A 4 H x

Ottawa
©

R .

New York:

®
United States Washington

Mixich: The Bahamas
La Habana®

Ciudad Cuba

de México Republica
Daminicana

a
Kingston

Ciudad Honduras-
de Guatemala

Nicaragua

Fig. 1.329: Map in edit mode with save template available.

1.8.1.7 Template building with GIS designer for technical user

The administrator can create a new GIS document clicking on the plus button in the document broswer section and
selecting “Gneric document”. Choose a Label and a Name, Location Intelligence as Type and GIS Engine as Engine
and the State. The selection of a dataset and the corresponding data source from which the data come from are optional.

Open then the designer clicking on the Open Designer button. When the designer is opened the interface for building
a basic template is different depending on if the dataset is chosen for the document or not.

We have already described the Gis Designer in the previous section, when it is created by a final user. The difference
relies only in how the designer is launched so we will not repeat the component part and recall to Designer section
paragraph for getting details.

1.8.1.8 Cross navigation definition

It is possible to enable cross navigation from a map document to other Knowage documents. This means that, for
instance, clicking on the state of Texas will open a new datail documents with additional information relative to the
selected state.

You need to define the output parameters as described in Section Cross Navigation of Analytical Document Chapter.
The possible parameters that can be handled by the GIS documents are the attribute names of the geometries of layers.

Once you have created a new Cross Navigation in the Cross Navigation Definition menu in Tools section, it is possibile
to navigate from the GIS document to a target document. There is still a little step to do to activate the cross navigation.

Open the layer tab of the Location Intelligence options panel and click on cross navigation select mode. Now the
cross navigation is activated and if you click, for example, on one of the state it will compare the above popup.
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Fig. 1.330: Gis document creation interface.

By clicking on the play button the target document will open.

1.8.2 Create SVG document

In this chapter we will suppose that a technical user has created an SVG document and that the final user is enabled
to visualize and use it. He can choose which KPI to show on the “map” and analyze its values, then could drill down
into sub-members or other Knowage documents to view other details and other analysis.

The images in Figure above shows how is possible to change KPI analysis and drill towards other SVG documents of
the same hierarchy.

1.8.2.1 My first SVG Map or design

The SVG Viewer Engine is a tool that lets you develop documents based on the SVG, acronym for Scalable Vector
Graphics, format. It permits to show different business information directly on each area, and permits the drill action
to other more detailed SVG files using a logical hierarchy. This viewer is divided into two sections:

* a panel with many dynamic details such measures, layers and legend plus an optional section with specific
information about the active document,

* the svg document.

To give an example, we can imagine to visualize throught an SVG the USA map. At first we can show data at the
“Regions” level and then throught the click / drill - show the same or other information at the States “level”. We give
an example of map document produced with the SVG engine in the two figures below.

Like other Knowage documents type there is a set of activities managed by the technical users and others used by the
final users. These last ones are specifically about consulting.
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Fig. 1.331: Cross navigation option.

Cross navigation
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Fig. 1.332: Cross navigation popup.
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Fig. 1.333: SVG document visualization example.
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Fig. 1.334: SVG document example at the USA Regions level.
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Fig. 1.335: SVG document example at the States level after the selection of the “Center West” Region.

1.8.2.1.1 Technical activities

First of all, a technical user needs to configure the logical hierarchy of the SVG and to define datasets with the business
data he/she wishes to show. Finally he/she must type the document template. We will give details about these points
in the following sections.

1.8.2.1.1.1 SVG Catalogue

The first activity that you need to do as administrator is to find or create an SVG file. Any file saved in SVG format
is a text file in XML format. As a consequence, they can easily be queried, indexed, enriched with scripts and, if
necessary, zipped. The SVG final output could represent everything: geographical areas (like USA in the previous
example), concepts (like the item production steps) and so on.

1.8.2.1.1.2 SVG Format

The Scalable Vector Graphics, SVG, refers to an XML-based encoding format, used to describe two dimensional vector
graphical objects. SVG is an open standard, defined by the World Wide Web Consortium (W3C), which released its
first version in 1999. Read more at http://www.w3.org/Graphics/SVG/ .

Not all graphical objects of an SVG can be thematized. Using the SVG grouping operator <g>, the developer can
create one or more subsets of graphical objects and specify which groups should be subject to thematization. Each
group has an unique name, corresponding to the value of the id attribute of the <g> tag (e.g. <g id="regions’>).
Considering that, graphical objects grouped in an SVG file are usually homogeneous elements (in other words, they
model a same category of objects: regions, towns, streets, etc.), we can consider these groups as layers and the objects
can be considered as features.

Once obtained the SVG file, you should register it into Knowage SVG catalogue.

The Svg catalogue contains all SVG that can be used with this engine throught specific hierarchies. In this context a
hierarchy is a definition of three concepts:

* the hierarchy itself,
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¢ the level,

¢ the member.

These three information are used from the system to recover the correct SVG into the catalogue.

SVG DETAIL

Name
Description
Hierarchy
Level
Member

Template

FEATURE DETAIL

regions centroidi_regions State_borders Country_borders Labels_Region_Names

Name
Description

Type

Map USA Regions *
Map USA Regions

USA

1

regions

| Sceglifile | Nessun file selezionato Download Svg...

regions

Fig. 1.336: Entering the hierarchy details.

Labels_State_Mames New...

As you can see in the figure above, you must insert a name and an optional description of the new SVG component,
then you need to specify a logical hierarchy’s label, its number of the level and a logical name for the member that it
represents. At last you need to upload the SVG file. When this configuration will be saved, the system will read the
SVG content and for each group (or tag <g>) will be created a layer. All layers will be shown into the “Feature Detail”
section (read only section).

In this first example in the figure above we defined an SVG component for the USA regions specifying that it’s the
first level (in other words it’s the first SVG of the “USA” hierarchy).

The second level (the more detailed SVG) is about the USA states and it’s defined like the next example below:

SVG DETAIL
Name
Description
Hierarchy
Level
Member
Template

FEATURE DETAIL

Map LUSA States *
Map USA States

USA

2

states

Sceglifile | Nessun file selezionato Download Svg...

State_borders Country_borders Labels_State_Names Frames State_borders_old Ocean_borders Great_Lakes_borders
New...
Name State_borders
Description
Type
Fig. 1.337: Entering the hierarchy details.
1.8. Create location Intelligence 245



L - Y T

Knowage

As you can see the principal differences between these configurations are only about the level content and the member
label. This means that both will be used in the same hierarchy’s context and that from the “Regions” SVG will be
possible to drill on the “States” SVG. Anyway it is not mandatory to define more than one level: it depends from each
project implementation.

1.8.2.1.1.3 Datasets definition

After that all SVG was loaded, you must define a dataset (one for each level) that you want to use for getting and
showing business information from your DWH. You can refer to Chapter 3 of this manual to know how to create
datasets. Here in the following figure a dataset of our example:

UNM_SALES | STOREGOST  MEMESR_NAME

Fig. 1.338: Left. Dataset behind the SVG document. Right. Dataset preview.

1.8.2.1.1.4 Template building

The template allows the SVG viewer to properly join business data (Knowage dataset) and spatial data (SVG included
in the catalog), in order to produce the analytical documents.

At the moment there is not yet a designer to create a template for this engine, anyway, it’s an XML file very simple to
define.

An example below.

Listing 1.25: Example of SVG code for template file.

<MAP>
<DATAMART_PROVIDER>
<HIERARCHY name="USA">
<MEMBER name ="regions" measure_dataset = "ds_regions" level="1" >
<MEMBER name ="states" measure_dataset = "ds_states" level="2" >
<HIERARCHY>
<DATAMART_PROVIDER>
<MAP>

Basically, it’s necessary to specify the hierarchy that we want to use, as well as its members (remember that with
member we are considering a specific SVG).

We recap the meaning of the main tag in the next table Recap of properties and function.

After, we need to define each member and first of all we can note that is composed by three sections: METADATA,
LAYERS and MEASURE, as in Code below:
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Listing 1.26: Example of SVG code for template file.

<MEMBER name ="regions" measure_dataset = "ds_regions" level="1" >
<METADATA>
<LAYERS>
<MEASURES default_kpi="UNIT_SALES">

<MEMBER>

Let us see each of them in more depth.

¢« METADATA. This is the section where we define the dataset metadata, in fact, each COLUMN tag defines the
dataset columns that we want to use as attribute, as measure (used for thematize the SVG) or other technical
meaning usefull for the engine.

Listing 1.27: Example of SVG code for template file.

<METADATA>

<COLUMN TYPE="geoid" column_id="sales_region" />
<COLUMN TYPE="measure" column_id="store_sales" />
<COLUMN TYPE="measure" column_id="store_costs" />
<COLUMN TYPE="measure" column_id="unit_sales" />
<COLUMN TYPE="drillid" column_id="member_name" />
<COLUMN TYPE="info" column_id="info_text" />

Once again we give some details on metadata in next table.

* LAYERS. In this section we define all layers that we want to enable in the document. Each layer will be shown
into the detail panel “Layers section” as you can see in figure below and could be actived or disactived directly
by an action of the the final user. At least one layer must be defined.

B Regions

B Labels Region Names

Fig. 1.339: Available layers set by a technical user.
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Listing 1.28: Code relative to the LAYER setting.

<LAYERS>

<LAYERS>

<LAYER name="regions" description="Regions" selected="true" />
<LAYER name="Labels_Regions_Name" description="Labels_Regions_Name" selected="false" />

248

Chapter 1. How to use Knowage




Knowage

Table 1.9: Recap of properties and function.

Tag

Property

Note

HIERARCHY

name

Mandatory. The name of the hier-
archy that we want use. The name
must match to an existing hierarchy
into the SVG catalogue.

MEMBER

name

Mandatory. The name of the mem-
ber that we want use. The name
must match to an existing member
for the hierarchy specified into the
SVG catalogue. Is too possibile get
its value dinamically throught an an-
alytical driver by using the standard
syntax

$P<driver_url>

MEMBER

measure_dataset

Mandatory. The label of the dataset
defined in Knowage Dataset config-
uration.

MEMBER

level

Mandatory. The number of the
level. This value must match the
level property into the catalogue for
the hierarchy and the member spec-
ified.

COLUMN

TYPE

Mandatory. The type of the specific
column. Possible values are:

* geoid: mandatory. The en-
gine uses this column to join
the dataset records and the
corresponding features in the
svg. Also, it’s the de-
fault value passed within the
drill action to the svg of
lower level (alternatively to
the drillid property).

* measure: mandatory. De-
fines the column like mea-
sure. All measures defined in
this section will be shown into
the detail panel (Measure sec-
tion).

e drillid: optional. Defines
the alternative value to pass
within the drill action to the
next svg

* parentid: optional. Defines
the column that the system
need to use for get correctly
data linked to the parent value
selected.

* crosstype: optional. Defines
the column that set the cross
navigation type. Possible val-
ues are “cross” for external
navigation or “drill” for inter-

reation— I the <cinole
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* MEASURES Measures are all the business values (KPI) that the user want to monitor throught this document
type. Each measure defined in this section will be shown into the detail panel (“Measures” section) with a
specific thematization and could be enabled or disabled directly by an action of the the final user. When the
measure is active all its values are shown onto the SVG and each area has a specific tonality of the color in
according to the threshold definition and its real value. All thresholds range are visualized into the “Legend”
section of the detail panel as highlight in the following figure. Is possibile to choose the thematization logic
that it could be as quantile, percentage, uniform or static. Next, we’ll see both definitions (see Thresholds
details).Remember, that at least one measure must be defined.

[7.96 - 9.40]

[9.40 - 12.64]

Store Sales
Store Cost

® Unit Sales

Fig. 1.340: Left. Measure panel. Right. Legend panel.

Listing 1.29: Code for setting the KPI into SVG document.

1 <MEASURES default_kpi="UNIT_SALES">

2 <KPI column_id="STORE_SALES" description="Store Sales" >

3 <TRESHOLDS type="quantile" lb_value="0" ub_value="none" >

4 <PARAM name="GROUPS_NUMBER" value="5" />

5 </TRESHOLDS>

6 <COLOURS type="grad" outbound_colour="#FFFFFF" null_values_color="#CCCCCC" >
7 <PARAM name="BASE_COLOR" value="#009900" />

8 <!--<PARAM name="opacity" value="0.5" />--> </COLOURS>

9

</KPI>
10 <KPI column_id="STORE_COST" description="Store Cost" >
1 <KPI column_id="UNIT_SALES" description="Unit Sales" >
12 <MEASURE>

We report the next table for further details on THRESHOLDS and COLOURS tag. This table includes the heuristics
supporting value interval partition into a finite number of subintervals (type attribute of the THRESHOLDS tag).

While the following table defines the heuristics supporting color definition for each value sub-interval (type attribute
of the COLOURS tag).

Sometimes users need to color the map and, at the same time, to continue to see the underlying objects, through a
transparency effect (e.g. a raster image). In this case, specify the opacity parameter in order to properly regulate the
transparency level of colors (1 = no transparency; 0 = invisible).

Now, after the template definiton, you can create it into Knowage. Remember that it must be a “Location Intelligence”
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document type with the engine “SVG Viewer Engine”.
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Table 1.10: Recap of layer tag properties and function.

Tag Property Note

MEASURES default_kpi Mandatory. Defines the default kpi
or the kpi that we wont enable at the
beginning, when we start the docu-
ment execution. Its value must ex-
ist into the METADATA section as
measuere type.

KPI column_id Mandatory. The column_id prop-
erty the measure that you are defin-
ing. Its value must exist into
the METADATA section as measure
type.

KPI Description Mandatory. The label that you want
show into the detail panel.
THRESHOLDS type Mandatory. The type of logic to use
to define the thematization. It could
be:

* quantile: it partitions the in-
terval into N quintiles.

* perc: it partitions the interval
into subintervals whose ex-
tent represents a specific frac-
tion of the overall interval ex-
tent.

* uniform: it partitions the in-
terval into N subintervals of a
same extent.

e static: it partitions the in-
terval into smaller fixed-size
subintervals, statically de-
fined by the RANGE param-

eter
THRESHOLDS Ib_value Mandatory. The lower value outside
of which no value is considered.
THRESHOLDS ub_value Mandatory. The upper value outside
of which no value is considered.
PARAM name Mandatory. Specify the parameter

value necessaty to define correctly
the temhatization. Its value depends

by the threshold type.
This attribite could be present more
than once.

PARAM value Mandatory. It’s the parameter name
value.

PARAM label Optional. Specify the static labels
for the legend when thresholds type
is “static”.

PARAM value Optional. It’s the parameter label
value.

COLOURS type Mandatory. Specify the logic type
for defining colors range. It could
be:

s St it assi ch sub-
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1.8.2.1.1.5 Advanced functionalities

Other the default drill navigation that you have if for the document are defined more than one member, is it possible to
cross versus other Knowage documents. To enable this feature, is necessary to set the enableExternalCross property
for the MEMBER tag. Here an example:

Listing 1.30: Code for enabling external cross navigation.

<MEMBER name="states" level="2"
measure_dataset="ds_states"
enableExternalCross="true">

With this setting, you are able to create a “Cross Navigation Definition” with the standard Knowage functionality,
where for default you’ll find the element_id as outuput parameter as shown in figure below. It means that the identifer
of the area selected is able to be passed. Other default output parameters are Hierarchy, Member and Level.

SVG Viewer Demo SELECT

Fig. 1.341: Using the Cross Navigation definition to link to external documents.

In a cross navigation it is also possible to pass the dataset column values. It is only necessary that a technical user
prepares specific output parameters, setting the name like the alias of the dataset columns.

1.9 Create Data Mining analysis

Knowage supports advanced data analysis allowing you to extract knowledge from large volumes of data, to improve
your decision-making and business strategies. In particular, Knowage Data Mining Engine integrates Python scripting
capabilities.

Thanks to Knowage Data Mining Engine, it is possible to execute Python scripts in an interactive way and enrich
traditional datasets with new information. This means that it allows users to perform statistical or data mining analysis
on different Knowage datasets.
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The data scientists can thus integrate its own algorithm within Knowage and deliver their output to the end user,
together with new advanced visualization options useful to discover meaningful insights hidden in the data.

1.9.1 Functions Catalog

The Data Mining can be managed through the Functions framework. In this section we will see how to explore and
handle this part, while in Use a function inside documents we will see how to use functions.

First click on the Functions menu under the Catalogs section from the Knowage main page as shown below.

Document Browser

Q, search
[~
DATA PROVIDERS CATALOGS TOOLS SERVER SETTINGS IMPORT/EXPORT
a8 Data source Business Models Scheduler Metadata Artifacts
Data set Mondrian schemas Scheduler Monitor Documents
. ) . SERVER MANAGER
Svg Hierarchies Editor Menu
R UL T Lt T Layers Cross Navigation Templates Users
Profile Attributes Gly 5 - g Themes o
ossary Usage er 5
D Roles y g. _ Download installation
Users Glossary Definition News configuration Catalog
Timespan Resource manager Analytical Drivers
(] Menu configuration P g Event "
Functionalities Calendar e Glossary
Alerts
] KPI
BEHAVIOURAL MODEL  Widget Gallery
Measure/Rule
Lovs Target
Analytical drivers g
: KPI Scheduler I
Constraints - q
Behavioural Model corecar
Lineage

Fig. 1.342: Functions Catalog from Knowage menu.

You will enter a page like the one shown in figure below.

The actions that a user can perform depend on the user’s role. However, independently from the user’s role, in the
interface all functions are shown by default. Referring to the figure above, the page is composed by:

* categories: these are set by an administrator user and are used to classify the functions accordingly to their
definition and goals. Moreover they help in browsing the functions; only the admin user can add and/or modify
categories.

* search: to easily search for a specific functions in the list;

* list of functions (if there are any): these are visible and explorable by any kind of user. Anyway only an admin
user can add and/or modify them.

Hint: Add or modify the categories

The admin can add a new category using the Domain management available on Knowage Server under
the Server Settings section. To know more about this section, please refer to Section “Server settings”
under the Installation and configuration section.
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TEXT ANALYSIS ’ MACHINE LEARNING 'e COMPUTER VISION G UTILITIES E ALL EF
Q earch

Function Label T] Function Name T type Tl Language T Owner Tz

Cumulative moving average Gumulative moving average Utilities Python Knowage Lab
Cumulative moving sum Gumulative moving sum Utilities Python Knowage Lab
Kurtosis Kurtosis Utilities Python Knowage Lab
Logarithm Logarithm Urilities. Python Knowage Lab
Quantile Quantile Utilities Python Knowage Lab
Seasonal adjustment Seasonal acjustment Machine Leaming Python Knowage Lab
Seasonal compenent Seasonal component Machine Leaming Python Knowage Lab
Simple moving average Simple moving average Urilities. Python Knowage Lab
Simple moving sum Simple moving sum Utilities Python Knowage Lab
Skewness Skewness Urilities. Python Knowage Lab
Standard deviation Standard deviation Utilities Python Knowage Lab
Trend component Trend component Machine Leaming Python Knowage Lab

Fig. 1.343: Functions Catalog interface.

The categories for functions depends on an admin user. Taking Functions Catalog interface figure as an example, we
have:

1. Text Analysis: make sense of unstructured text,

2. Machine Learning: teach your app to teach himself,

3. Computer Vision: identify objects in images,

4. Utilities: ready to use microservices,

5. All: visualizes all your functions; this is the only category that cannot be changed or removed.

It is possible to search for a specific function in two ways: using the categories and clicking on one of them in order
to filter the functions list or using the search box on the top of th list.

A preview of the function can be executed using the icon which opens a dialog, here you can select and configure

a dataset among the available ones in order to test the function. Use the icon for deleting the function. Functions
cannot be deleted if they are used inside one or more documents.

To create a new function an admin user must click on the “Plus” icon available at the top right corner of the page. The
action opens the interface shown below. Here you have four tabs that we describe shortly in the following subsections.

1.9.1.1 The General tab

In this tab the user gives the general information about the function as the figure above shows. The admin user must
type: the name of the function, the label with which it is identified uniquely (remember to use only numbers or letters
and do not leave spaces between them) and the fype that is the function category. The keywords are tags that can be
assigned to a function, searching for a specific tag in the search box will retrive all the functions that have that tag. In
order to add a new keyword you have to write the desired text and then press the submit button on the pc keyboard.
The Description is where the user can insert a long text or images to be shown when the function is being configured
inside documents. In the Benchmarks field users can insert information about the function performances.
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CLOSE SAVE

General » Input Script ® Output ®

Function Name Label

Name of the function Name of the function that will be displayed

Owner Type

Keywords

Keywords

description * ~

Benchmarks ~

Fig. 1.344: Creating a new function.

1.9.1.2 The Input tab

As shown in the following figure, the function admits two kinds of input: columns and variables.

General & Input Script ® Qutput

Input Columns ADD COLUMN

No input Columns required

Input Variables ADD INPUT VARIABLE

Mo input Variables required

Fig. 1.345: Input tab.

In the “Column” instance the function takes input columns that will be referenced inside the script. These columns are
generic, the user must only specify their type and the name he later wants to use inside the script to access that specific
column.

In the “Variable” case, the user must insert one or more variables and match them with values using the dedicated area.

1.9.1.3 The Script tab

The script tab is where an expert user defines the function through the usage of datamining languages (such as Python),
as shown in Figure below.

Inside the script users will have at their disposal a read-only pandas.Series variable for each column defined in the
input tab. To reference one specific column users must use the placeholder ${column_name). Input variables will be
accessible with the same syntax.
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General » Input = Script ® Output =
Input Columns ADD COLUMN
Column Name Column Type
column_1 | ~ ‘ @
STRING
DATE
Input Variables E
NUMBER
No input Vanames 4

Fig. 1.346: The dataset input of the function settings.

Input Variables ADD INPUT VARIABLE
Variable Name Variable Type Variable Default Value
var_1 | - .
STRING
DATE
NUMBER

Fig. 1.347: The variable input of the function settings.

CLOSE SAVE

General & Input & Script ® Output ®

Language
Python ~

Script
1

Fig. 1.348: The script tab.
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Listing 1.31: Code syntax to recall inputs

${column_name }
${variable_name}

Warning: Input variables are read only

If you want to manipulate them you should first make a local copy and work on it.

The script will have to produce as output one or more pandas.Series variables and will store them inside the corre-
sponding output placeholders. The following is an example of function template.

General @ Input Script Output &

Language
Python ~

Script

# import needed libraries
import foo
import bar
import ...

ERLE TR

# make local copy of inputs (inputs are read only)
7 this_input_col_1 = ${input_col_1}
this_input_cel_2 = ${input_col_2}
this_input_col_3 = ${input_col_3}

11 # function business logic
12 my algorithm ...

14 # return outputs
15  ${output_col 1} = my_out_col_1
16 %{output_col_2} = my_out_col_2

Fig. 1.349: Function template example.

1.9.1.4 The Output tab

Finally it is important to define what kind of outputs the function has produced, according to the script generated in
the previous tab. Using the “Output™ tab shown below, you must specify:

General & Input Script Output

Output Columns ADD COLUMN

Column Name Column Field Type Column Type

output_col ~ v W

Fig. 1.350: Output tab.

* Field Type: it can be ATTRIBUTE or MEASURE, and defines how the column will behave inside documents;

* Type: it depends on the selected Field Type, it can be String, Number (float) or Date;
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1.9.2 Engine description

The Catalog Function features leverage on the Python Engine. To understand how to install and configure it, please
refer to the Installation Manual

1.9.3 Use a function inside documents

Now that functions have been created, they must be used inside documents. In this section we will go through all the
steps that allow users to execute a function with a specific dataset. This works both for the function preview and for
the function used inside cockpits. Depending on the scenario, you will have two different dialogs.

When you are previewing the output of a function, you need to select the dataset you want to use to perform the
preview. Therefore on the left card you will be able to select a dataset among the available ones. If the dataset has
parameters you will be asked to insert values.

Configurator

ND DATASET SELECTED
Q. search

pataser T 7/ wpe TL W

sample-airbnb-ny File
BigQuery_TEST_GIS Query
KNOWAGE-2473 Python/R

datasei_with_parameter Juery

TEST_XLS_Ceolenna Query

all_customer Query
Test-KMOWAGE-2473-R Python/R
TC_2090 SbhiQbeDataSet
KMOWAGE-2310_1 ShiQbeDataSet
PROVA_FPRI SbiQbeDataSet

MSQL_TEST_01_P_NUN Query
MSQL_TEST_DZ_P_NUN Query
TEST_03_QBE SbhiGbeDataSet -

1 2 >o»

CANCEL NEXT >

Fig. 1.351: Preview interface.

Instead, when you are creating a new widget that uses a function, you will need to click on the Use function button to
access the configurator.

Warning: You cannot use more than one function in the same widget

If you try do so you will get an exception.

Note: Functions are available only in some widgets

Table, crosstable, chart and custom chart.
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Table Widget Configuration

COLUMNS STYLE CROSS FILTERS

Dataset

toy_dataset (toy_datas.. ¥ + . Pagination 10 I Frontend pagination

TABLE COLUMNS MANAGE COLUMN GROUPS ADD COLUMN ADD CALCULATED FIELD USE FUNCTION
v
= id = id & MEASURE # integer @ SUM J @ o
& name & nams [# ATTRIBUTE 99 string g @ o
& sce & sce & MEASURE # float & SUM J @ m
& cender & cender & ATTRIBLITE 99 string s @ m
& state & state @& ATTRIBUTE 99 string J @ T
& num_children & num_children & MEASURE # float & SUM J @ m
& num_pets & num_pets & MEASURE # float & SuM g @ o
CANCEL SAVE

Fig. 1.352: Use a function in a widget.

If you are using a function inside a widget it means that you have already selected the dataset you want to use.
Therefore on the left card you will be able to select a function among the available ones.

From this point forward the rest of the configuration is identical for both widget and preview. The first thing that you
have to do on the right tab, is bind the input columns of the function with the actual columns coming from the chosen
dataset.

By doing this you are providing the actual data to the function template. From time to time you can provide different
data to the same function just by changing the selected dataset. Depending on this, the same algorithm that is saved
inside the function template will work on a different set of data and return different outputs.

If you have defined some input variables, you can also set their values.

The last thing you have to choose is the working environment. You can choose the environment among the available
ones. To understand better what is an environment, please refer to the Installation Manual.

After choosing an environment, the list of available libraries installed inside that specific environment appears on
screen. You can search or filter libraries and their version in order to find the desired ones, and based on this you can
choose the environment that suits your needs the most.

After saving, if you are inside widget configuration you will see that the new output columns generated by the function
have been added to the dataset as shown in figure above.

Instead if you were running a preview you will see the output of the dataset execution appearing on screen as shown
in the figure below.
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Catalog Function

Standard devistion
Trend component
Trend removal

Toy function

Python
Python
Python

Python

+ 2+ 2 2

Fig. 1.353: Catalog function interface in widgets.

CANCEL SAVE

Catalog Function

Cumulative moving a...

Cumulative moving s...

JIRA-T215

Kurtosis

Logarithm
MyCoolFunction
Quantile

Seasonal adjustment

Seasons| component

Simple moving avera...

Simple moving sum
Skewness
Standard devistion
Trend component
Trend removal

Toy function

Python
Python
Python
Python
Python
Pythan
Python
Python
Pythan
Python
Python
Python
Python
Python
Python

Python

£ &+ 2 & 2 2 2 2 2 2 2 2 2 T 2 2

Toy function

Description

-

This is a test function. It computes the family size given number of children, pets, and a scale factor. It also takes

the gender as a char and return the complete string

Columns Settings

gender
children

pets

Variables Settings

scale_factor

Environment

Fig. 1.354: Input columns binding.

9 STRING
# NUMBER

# NUMBER

# NUMBER

@ cender

& num_chiidren
=

CANCEL SAVE
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Catalog Function

Cumulative moving a.
Cumulative moving s.
JIRA-T215

Kurtosis

Logarithm
MyCoolFunction
Quantile

Seasonal adjustment
Seasonal component
Simple moving avera.
Simple moving sum
Skewness

Standard deviation
Trend component
Trend removal

Toy function

Python
Python
Python
Python
Pythan
Python
Python
Python
Python
Python
Python
Python
Python
Python
Python

Python

-

Toy function

&
&
2 ription
This is a test function. It computes the family size given number of children, pets, and a scale factor. It also takes
* the gender as a char and return the complete string
*
L Columns Settings
®
&
gender 99 STRING & gender
2
2 children # NUMBER @ num_chitdren
A pets # NUMBER & num_pets
2
b Variables Settings
&
L]
scale_factor # NUMBER
1of1 Environment

CANCEL SAVE

Fig. 1.355: Input variables binding.

Catalog Function

Standard devistion
Trend component
Trend removal

Toy function

Python
Python
Python

Python

-

&
* Variables Settings
L
L
scale_factor # NUMBER o5
1ot Environment
pythaon default environment url v
tornado 6.0.3
statsmodels 0azz2
scikit-learn 0242
regex 2021.10.8
PyYAML 5.3
Pillow 810
MarkupSafe 1.1
greenlet 0475

CANCEL SAVE

Fig. 1.356: Choose the working environment.
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Table Widget Configuration

COLUMNS STYLE CROSS FILTERS
TABLE COLUMNS MAMAGE COLUMN GROUPS ADD COLUMN ADD CALCULATED FIELD USE FUNCTION

¥ Sorting column orting orde -
= id =id & MEASURE # integer & SUM " @& [IT
& name & name & ATTRIBUTE 99 string J @ @0
= ace @ sce @ MEASURE # float & SuM J @ @
& cender & cender & ATTRIBLTE 99 5rring S @ @
& siste & state & ATTRIBUTE 99 string J @ @0
& num_children & num_children @ MEASURE # float & SUM g @ o
& num_pers & num_pets & MEASURE # float & suM J @ m
& cender_str & cender_str & ATTRIBLITE 99 string V= ¢’ @ [IT
& family_size @ family_size @ MEASURE # float V= o‘ ® I:IT

B Summary row ADD
CANCEL SAVE

Fig. 1.357: New columns generated by the functions.

Function Preview

Configurator Preview

Q  search

name Tl Y gender T)

john M
mary F
peter M
jeff M
bill M
lisa F
jose M

W ostae 1)

california
dc
california
dc
california
Texas

texas

Y

id Tl VW see Tl ¥

3
78
22
19
45
33
20

oo w2 o

Fig. 1.358: Output of the function preview.

num_children TJ,

oW o o

num_pets T

L N =

Y

family_size Tl V gender_str H, Y

45
0.5
]
5.5
3
2
5.5

= Mz z =M=

CANCEL < BACK

1.9. Create Data Mining analysis

263



Knowage

1.10 Create Multi dimensional analisys

1.10.1 Create OLAP

OLAP tools enable users to analyse multidimensional data interactively from multiple perspectives. OLAP consists of
basic analytical operations: slice and dice, roll up, drill down and pivot.

1.10.1.1 OLAP user manual step by step

We start our lecture on the OLAP engine by analysing an existing OLAP document. Here you can find an example of
OLAP document.

@victoria

=
Unit Sales | Store Sales | Store Cost
BIAIl Stores 1,352 2: 4 5.83
BGuatemala
BlCanada 3 3
BBC
n 5 19 2 3

EMexico
EUSA

Fig. 1.359: Exploring an existing OLAP document.

In the following we will describe the main parts of the OLAP page.

1.10.1.1.1 The filter panel

Once the document is executed, the central area of the window contains the table whose measures are aggregated on
dimensions. At the top of this area, panels are available to configure filters on attributes. We see in the following figure
that the filter panel is made up of Filter cards. Here you can find the cube dimensions and their hierarchies as defined
in the OLAP schema by the developer.

|3'0:\.:t v | "\me v ‘ | &y Customers v |

Fig. 1.360: The filter panel.

1.10.1.1.2 The filter cards

Filter cards can stay on the filter panel or be placed on column axis. You can move them from the filter panel to the
axis or viceversa by dragging and dropping them from one place to the other.

Filter cards are used to:
¢ inform the user about available dimensions defined in OLAP schema,

¢ inform the user about dimension’s name,
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it Customers Y

Fig. 1.361: The filter card inside the filter panel.

* perfom slices,
¢ add the dimensions to the cube visualization,
* place hierarchies in different axes,
« filter visible members.
Considering the next figure, we can see that a filter card is made up of:
* an icon for opening hierachy selection dialog (a),
¢ the dimension name (b),

e filter icon (if a filter is selected the icon is red) (c)+(d).

(d)

| .,,—h: Customers k4 |
T L
(a) (c)

Fig. 1.362: Features of a filter card.

1.10.1.1.3 Axes panel

In the panel axes you can:
* drag and drop one or more dimensions,
¢ organize the dimensions visualization,
* swap axes.
Referring to the following figure, the axes panel consists of the following items:
¢ columns axis (a),
¢ row axis (b),
e filter cards (c),
* icon for swap axes (d),

* icon for hierarchy order (e).
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(d)

BAll Stores
Bznull
BlCanada
EBC
BVictoria
EMexico
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14,195 2,508
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26,271
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8,728
48623
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22,031
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28,821
14,195
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26,271

48,623
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5816415
28,510.56
28,510.56
52,240 45

9769312

Fig. 1.363: Axes panel features.

EAIl Customers | ECanada | ®Mexico

48,847

20,595
11,687
11,687
25817
10,496

6,593

8,728

Store Sales

@BUSA | DAl Customers | BCanada

63472

5719

48,623
11,890
6,048
5842
14702

22,031

24777562 2278468

58,164.15
28,510.56 5,049.38
28,510.56
52,240.46

21,24307

o
o
o

13,927.27

17,07013
97,693.12
2401764
12,016.47
12,0017
29,513.05
4416243

Fig. 1.364: Pivot table.

938 41,709.20

EMexico | DUSA

97,736.57 127,254.37
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51,385.70 85476
21,243.07

13,072.51 85476
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2401764
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12,0017
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11,398.05
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20,884.90
3914961

Store Cost
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9117.04
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2328581 2
11,398.05 2|
1139805 2
20,884.90

8,525.59
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39,149.61
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DMexico

38,999.74
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8,525.59
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1.10.1.1.4 Pivot table

The Pivot table is the central part of the OLAP page. In figure below is shown an example.

Pivot table is used to:

» show data based on MDX query sent from the interface,

e drill down/up hierarchies’ dimensions,

e drill through,

 show properties of a particular member,

e sort data,

¢ show calculated fields,

* perform cross navigation to other documents.
Referring to next figure, Pivot table consists of:

¢ dimensions involved in the analysis (a),

e cells with data (b),

* icons for drill down and drill up (c),

* icons for sorting (only if enabled by the developer) (d),

* links for cross navigation (only if enabled and configured by the developer) (e).

— (@ (—l

VAR

EIAIl Stores HCanada B fexico HSA
©Store Sales ore Cost ore Sales | ®Store Cost | ©Store Sales | [©Store Cost | @(Store Sales | ©Store Cost
EAll Products 324 1,140,8715.83 02374383 26203531 448,784 64
EDrink 5 23,285.81 39,149.61
EJAlcoholic Beverages 27,6 11,067.82
- E)Beverages 54,890

EDairy 15,134.98

®Food 187,082.07 800,726.64

@HMNon-Consumable 50,106.33 213,820.89

1.10.1.1.5 Side bar

Fig. 1.365: Pivot table features.

You can open the side bar by clicking on the icon positioned on the top right side of the page (see next figure). Side
bar will be shown on the right side (see Side bar figure).

Side bar is used to:

* choose between different data representations,

1.10. Create Multi dimensional analisys
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|T|me v | ‘ &y Customers v ‘

7 BAll Stores @ECanada BEMexico BUSA
% Store Sales | Store Cost  Store Sales | Store Cost | Store Sales | Store Cost = Store Sales = Store Cost
BAll Products 286120324 1,146815.83 653,743.83 26203531 622,741.09 24030443 1120,157.76 448,784.69
BDrink 24777562 9909770 5816415 2328581 5224046 20,88490 97,693.12 39,149.61
®Alcoholic Beverages 7187225 2876340 1761305 705998 1523761 6,161.53 2766788 1106782
A4 EBeverages 13837834 5524297 3207188 1279934 2900661 1149231 5489026 2200426
- ®Dairy 37,525.02 15,091.33 847922 342648 7996.24  3,231.05 1513498 6,077.53
EFood 204802495 82112708 466,686.51 187,082.07 448,659.30 180,216.02 800,726.64 320,872.14
BNon-Consumable 546,552.43 219,026.94 124,988.02 50,106.33 11772043 47,129.06 213,820.89 85616.53
®Carousel 507192 2,036.61 1,039.78 41742 1,087.16 437.77 216440 870.36
ECheckout 16,245.59 6,527 49 37974 1,555.51 325644 1,307.16 6,278.29 2,499 86

ealth and Hygiene 16847142 6789075 3909756 1581788 3747060 1504482 6525223 2630153
usehold 309,616.21 123614.09 7008718 2721881 65547.18 26,160.26 12252471 48385.69
EPperiodicals 4714729 1895799 10966.09 439671 10359.05 4179.05 17601.28 7,059.09

Fig. 1.366: Open the side bar.

* choose between different drill types,

* call dialogs and functionalities that effect the pivot table.

Settings
Drill On Dimension

position member replace

Drill On Data

DRILL THROUGH

OLAP Functions

Table Functions

Fig. 1.367: Side bar.

The side bar shows the Settings. This area let you customize the Olap layout. As highlighted in the figure below, the
Menu is divided in three subsections:

e drill options (a),

¢ OLAP functions (b),

e table functions (c),

¢ what if (if it is a what-if document).

We start introducing the interface and leave the description on how they works to the next Functionalities paragraph.
In particular, referring to next figure, drill types consists of:

* position,
¢ member,
* replace,
e drill through.

Meanwhile, referring to the following figure, the OLAP functions consist of:
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Settings

Drill On Dimension

position member replace

(a) €—

Drill On Data

DRILL THROUGH

OLAP Functions

b
"1 B B

Table Functions

Fig. 1.368: Side bar Menu.

(c) é—

Drill On Dimension

position member replace

Drill On Data

DRILL THROUGH

Fig. 1.369: Drill types.
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* show MDX Query (a),
¢ reload model (b),

* enable cross navigation (if enabled and configured by the developer) (c).

OLAP Functions

|| |

J L. L
(a) (b) ()

Fig. 1.370: OLAP functions.

Referring to figure below, table functions consist of:
» show parent members (a),
* hide spans (b),
* sorting settings (c),
* show properties (d),
* suppress empty rows/columns (e),

¢ save customized view (f).

(b)

——
et

Table Functions T

Rl = = [
=
<

(e)

%

Fig. 1.371: Table functions.

Referring to next figure, if the document is a what-if the what if section consists of:
¢ lock/unlock model (a),
¢ save as new version (b),
¢ undo (c),

¢ delete versions (d),
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* output wizard (e),

* select an algotithm (f).

(b) (<)

What If T T
o | A

S

N

(f)

Fig. 1.372: What if.

1.10.1.2 Functionalities

1.10.1.2.1 Placing hierarchies on axes

As we already told, the user can easily move a dimension from the filter bar to the axis or viceversa dragging and
dropping it to the desired place.

Let us suppose we want to move a dimension from the filter panel to the columns axis. The steps are summarized in
figure below

Product T | |Time Y S‘t-::-res Y '

":p | hdeasures | Y |

Product T |Tirne Y | |Stnre¢l h 4

. Measures | '

|F'r|:|-::IJ|:t Y | |Time Y |

':; |||'EEBI.IFE!- | ' Loty |Stnrea ' |

Fig. 1.373: Move a hierarchy to the columns axis.
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Vice versa, to move back the dimension from the columns axis to the filter panel the user must simply drag and drop
the dimension from one place to the other as in the following figure.

o o = o o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e mm——————-—- 1
|Pr0:|u:t h 4 | ‘T\me DROP HERE TO USE AS A SLICER :

|Pru:|u:'. v | ‘T\me v stores v

Fig. 1.374: Move a dimension from the columns axis to the filter panel.

Similarly, a dimension can be moved from the filter panel to the rows axis simply dragging and dropping it from one
place to the other.

1.10.1.2.2 Swaping axes

~
To swap axes the user should click on the icon . The user will get the outcome showed in figure below.

o’
& Store Cost | Store Sales = BIAll Customers | @Canada | BMexico BUSA
o SIAll Customers | 1,146,815.83 2,861,203.24 E Store Cost 1,146,815.83 103,87445 438034.06 58490732
g HCanada 10387445 25896414 - Store Sales 2861,203.24 258964.14 1,142,058 56 1,460,180.54
g EMexico 458,034.06 1,142,058.56

FUSA 584907.32 1,460,180.54
h 4 h 4

Fig. 1.375: Swap axes.

1.10.1.2.3 Selecting different hierarchies on dimension

If an OLAP schema is defined, the user can choose different hierarchies of the same dimension. The icon for opening
the dialog is positioned on the left of the filter card (if the dimension has more than one hierarchy). Select the

hierarchies icon underlined below.
|| i [Fustomers h i

Fig. 1.376: Hierarchies icon.

A pop up will be displayed. The following figure shows its characteristics. Here it is possible to change the hierachy
through the combo-box and then save.

After selecting the hierarchy and saving user’s choice, that hierarchy will be used by the pivot table.

If the user re-opens the dialog window, he/she sees the selected hieararchies and has the chance to change it if needed
to, as shown below.

We give an example of the output when the hierarchy “All Customers” is selected in first next figure and hierarchy
“Customers by segment” in the second next figure.
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Customers

The selected hierarchy is All Customers. You can change it acting on the form below.

Available Hierarchies
All Customers

Fig. 1.377: Hierarchies dialog pop up.

Customers

The selected hierarchy is All Customers. You can change it acting on the form below.

Available Hierarchies
’V All Customers

All Customers

Customer by segment

Fig. 1.378: Changing the hierarchies.

=
I B All Stores ®Canada EMexico HUSA
o Store Cost | Store Sales | Store Cost | Store Sales | Store Cost | Store Sales | Store Cost | Store Sales
% ZAll Customers |1,146,815.83 2,861,203.24 26203531 653,743.83 24989443 622741.09 44878469 1,120157.76
8 ®Canada 10387445 25896414 2147744 5354719
HMexico 458,034.06 1,142,0598.56 190,053.85 47414576 245527.23 611,768.14
A 4 HUSA 584,907.32 1460,180.54 50,504.02 126,050.88 4,367.20 10,972.96 448784.69 1,120,157.76

Fig. 1.379: All Customers hierachy: the table shows customers by state.
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v
I B All Stores ®Canada BMexico EUSA
o Store Cost | Store Sales | Store Cost | Store Sales | Store Cost | Store Sales | Store Cost | Store Sales
% BCustomer by segment | 1,146,815.83 2861,203.24 26203531 653,743.83 24989443 £22741.09 44878459 1,120,157.76
C B Clerical 21,042.02 5245322  3,562.29 §,898.61 719997 18005.68 528314 1310819
EManagement 16477924 411,26087 3572126 B9,177.19 3617219 9037345 6163941 5376215
v EManual 27724155 69224377 64801.54 161,762.63 5852405 145910.20 113,219.56 28277434
- BProfessional 37191004 92800410 91,0791 22724300 7725189 192467.81 14089349 37446256
BSkilled Manual 31184298 77714228 6684231 16666240 7074632 17598394 11874910 29605052

Fig. 1.380: Customers by segment hierachy: table shows customers by segment.

1.10.1.2.4 Slicing

The slicing operation consists in the analysis of a subset of a multi-dimensional array corresponding to a single value
for one or more members of the dimensions. In order to perform this operation you need to drag and drop the dimension
of interest in the axis panel. Then clicking on the filter icon choose the new single focus and apply it. Once concluded
these steps the cube will show only the selected level of the dimension, while the others have been sliced out.

The following figure shows the slicer option panel where the user can see which items is selected and used in the pivot
table.

Customers

® Selected items are used as filters in the main table. You can remove some or clicking on add selection the whole tree will be unlocked

All Customers
Canada

Mexica

usa

CLEAR “ CANCEL APPLY

Fig. 1.381: Dialog for slicer choosing.

In order to unlock the whole member tree and to define a new slicing you have to click on the add button. As you can
see in the following figure, here it is possible to navigate the member tree, search for a specific value in the member
tree, clear all the selections and apply a new one.

In particular, it is possible to search for a member value in two ways:
1. by browsing the member tree;

2. by typing member’s name or it’s part in the input field. The research will be possible if the user enters at least
three letters;
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Customers

(i) selected items will be used as filters in the main table.

searcn

~ All Customers

> Canada
> Mexico
> USA

CLEAR CANCEL APPLY

Fig. 1.382: Define a new slicing.

Customers

-

(i) selected items will be used as filters in the main table.

searcn

v All Customers

~ Canada

v  [sc
~  [] Burnaby
[] Alexandra wellington

[] Ana quick
[[] Anastacio Butcher

[[] Ann Pearce .

CLEAR CANCEL APPLY

Fig. 1.383: Browsing the member tree.
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-

® Selected items will be used as filters in the main table.

wes

v All Customers

~ Canada

~  [sec
~  [] M. vancouver

[[] Anne Westmacott

~  [[] oakBay
[[] Bryan west

[[] stanley west .

CLEAR CANCEL APPLY

Fig. 1.384: Using the research box.

The check on the checkbox of the selected values and click on the apply button to save the selection. After that, the
users choice will affect the pivot table, example is given in the figure below.

Al Stores ®ECanada EMexico FHusa

Store Cost | Store Sales | Store Cost | Store Sales | Store Cost | Store Sales | Store Cost | Store Sales

BIAll Customers 4681583 286120324 26203531 65374383 24989443 622741.09 44878469 112015776
HCanada 10387445 25896414 2147744 5354719
Anne Westmacott 34.36 80.83
EMexico 458,034.06 1,142,058.56 190,053.85 47414576 245527.23 611,768.14
HUSA 38400732 1460,180.54 50,504.02 126,050.88 4,367.20 0972956 44878459 2015776

Fig. 1.385: Results for slicing operation.

1.10.1.2.5 Filtering

To filter dimension members in a pivot table, the user should click on the funnel icon located on the right side of
dimension’s filter card placed in the filter area.

The procedure to search for a member using the filter dialog has no meaningful differences with the one described for
the slicer chooser dialog. The pop up interface is the one showed below. After selecting a member, the user should
click on the apply button in order to filter the values in the pivot. The pivot table will then display the changements.
Otherwise click on the cancel button to discard changes.

When a filter is applied on a card the filter button becomes red, as shown in the picture below.

1.10.1.2.6 Drill down and drill up

User can choose between different drill types by clicking on one of the three buttons in the “Drill On Dimensions”
section of the side bar. There are three drill types. In the following we give some details on them.
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(D Selected items will be used as filters in the main table.

searcn

v [ Al Products

> [ecar
> Drink
> Food

> [ Non-Consumable

CLEAR CANCEL m

Fig. 1.386: Filter dialog.

Product Y

Fig. 1.387: Filter icon when a filter is applied.

1. Position: this is the default drill type. Clicking on a drill down/drill up command will expand/collapse a pivot
table with child members of a member. See below.

2. Member: if the user wants to perform drill operation not only on one member per time but on all members of
the same name and level at the same time it is needed to select member drill type. See below.

3. Replace: this option lets the user replace the parent member with his child member during drill down operation.
To drill up the user should click on the arrow icon next to the dimension name on which to perform operation.
See figure below.

1.10.1.2.7 Drill through

To perform drill through operation the user needs to click on the corresponding button in the side bar. Then clicking
on the magnifying glass button in one of the pivot cell a dialog will open with results (this pop up could take some
time to open).

In particular, referring to the next figure, drill though dialog consists of:
* a hierarchy menu,
¢ atable of values,
e a maximum rows drop down list,
* an apply button,
* an export button,

¢ a cancel button,
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] BIAl Customers B Al Products | 1,146,

g @Canada | [@4Products 103¢

g HEMexico HAI Products | 4581
HUSA HAN Products | 5849
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4

]

K

=
ih

o BAll Customers
2

F

@

HCanada

Y

b4 HEMexico
¥ HUSA
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§

K

Fig. 1.388: “Position” drill down.

)

- Store (

o BAll Customers @ All Products | 1,146,8

% @canada | [@JnProducts 102¢

- EMexico B Al Products | 458C
FUSA E Al Products | 5848

Y

3

;U

g

8

K

K

Fig. 1.389: “Member” drill down.

AN Products

EIAll Products
HCar
EDrink
EFood
ENon-Consumable

BAI Products
HAIl Products

=
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8
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EMexico

B Al Products

®HCar

@ Drink

HFood

EMon-Consumable
S All Products

HCar

E Drink

HFood

EMon-Consumable
B All Products

®HCar

@ Drink

HFood

Stor

114
10

Stol
1,14

vl
82

".l'l

10

=y
LS % B |

-
=)

32

s
i Measures Measures
|l Product Store Cost | Store Sales Store Cost | Store Sales
[E) Products | 1,146,815.83 2,861,203 24 Car
Drink 90,097.70 24777562
Food 821,127.08 2,048,024.95
Y Non-Consumable | 219,026 94 545,552 43
Fig. 1.390: “Replace” drill down.
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FECar
EDrin

B2all Products
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ElAlcoholic Beverages

| <

Beer and Wine

EBeverages

EDairy
HFood

EMon

e aclear all button.
Drill Through

Select visible levels:

Measures  Product Time Stores  All Customers

-Consumable

Store Cost

Store Sales

B1,146,815.83 B2 861,203.24

89,097.70
28,763.40
'8,763.40

5524297

[a=]

5

Fig. 1.391: Drill thorugh option.
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CLEAR ALL

Q search
PRODUCT FAMILY T] PRODUCT DEPARTMENT T|
Drink Alcoholic Beverages
Drink Alcoholic Beverages
Drink Alcoholic Beverages
Drink Alcoholic Beverages
Drink Alcoholic Beverages
Drink Alcoholic Beverages
Drink Alcoholic Beverages
Drink Alcoholic Beverages
Drink Alcoholic Beverages
Drink Alcoholic Beverages

PRODUCT CATEGORY T)
Beer and Wine
Beer and Wine
Beer and Wine
Beer and Wine
Beer and Wine
Seer and Wine
Beer and Wine
Beer and Wine
Beer and Wine

Beer and Wine

Fig. 1.392: Drill thorugh window.

YEARS Tl MONTHS T|
2014 April
2014 April
2014 april
2014 april
2014 april
2014 April
2014 april
2014 April
2014 April
2014 April

STORE COST T
32631
37028
3.402
2.9897
1.62
4.3509
43509
30549
33326
36437

UNITSALES T]
4.2857
57143
4.2857
4.2857
2.8571
57143
57143
4.2857
4.2857
4.2857

Maximum Rows

10

STORESALES T|
6.9429
9.2571
5.9429
9.3429
46286
9.2571
9.2571
6.9429
6.9429
5.3429

~

Here the user can choose the level of detail with which data will be displayed thorough the hierachy menu. The steps

to follow are:

1. click on a hierarchy in hierarchy menu,

2. check the checkbox of the level,
3. click on the “Apply” button.

The user can also select the maximum rows to load by choosing one of the options in the drop down list. Finally,
loaded data can be exported in csv format by clicking on the “Export” button.
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Select visible levels:
Measures Pmy — -
@ @ Product Family

"Il Customers

Product Department
Product Category

Fig. 1.393: Checkbox of the level.

1.10.1.2.8 Refreshing model

To refresh a loaded model the user needs to click on the “Refresh” button available in the side bar panel. This action
will clear the cash, load pivot table and the rest of data again.

1.10.1.2.9 Showing MDX

To show current mdx query user should click on show mdx button in the side bar. Figure below shows an example.

1 SELECT Measures]|. Store Cost], [Measures .[Store Sales ON COLUMNS,
Hierarchize Union Union Union Product .|[ALll Products| ), [Product . All Products|.Children,
Product . Drink .Children , Product|. Drink . Alcoholic Beverages | .Children & ON ROWS FROM
Sales

CLOSE

Fig. 1.394: Showing MDX query example.

1.10.1.2.10 Showing parent members

If a user wants to see additional information about members shown in the pivot table (for example: member’s hierarchy,
level or parent member) he should click on show parent members button in the side bar panel. The result will be visible
in the pivot table. An example is shown in the following two figures.
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Store Sales Store Cost

EAll Stores | MCanada | EMexico | BHIUSA EIAll Stores | ECanada | EMexico | BHIUSA
BAll Products 2,861,203.24 653,743.83 622,741.09 1,120,157.76 1,146,815.83 262,035.31 249894 43 448 784 69
BDrink 24777562 5816415 5224046 97,693.12 99.097.70 2328581 2088490 3914961
@ Alcoholic Beverages 7187225 17p13.05 1523761 27,667.88 28,763.40 705998 516153 11,067.82
EBeverages 13837834 32071.88 29,006.61 54,890.26 5524297 1279934 1149231 22,004.26
EDairy 3752502 847922 799624 1513498 15,091.33 342648 323105 5,077.53
HFood 2,048,024.95 466,686.51 448,659.3 800,726.64 821,127.08 187,082.07 180,216.02 320,872.14
®MNon-Consumable 546,552 .43 124988.02 11772043 21382089 21902694 050,106.33 4712906 85616.53

Fig. 1.395: Pivot table without the parent members mode.

Product

Measures
Store Sales

Stores

BAIl Stores

(All)

Product Family | Product Department

SAll Products

4

SDrink

BAlcoholic Beverages

Drink
All Products

BFood
®Non-Consumable

EBeverages
EDairy

2,861,203.2
247 775.62
7187225
138378.34
37,525.02
2,048,024.95
546,552.43

All Stores

FEMexico

622,741.09
52,240.45
15,237.61
29,006.61

7,996.24

448,659.30
117,720.43

Canada
653,743.83
58,164.15
17,613.05
32,071.88
8,
466,686.51

124988.02

Store Cost
Stores

All Stores

BIAIl Stores
@canada

BUSA

1,120,157.76 1,146,815.83

262,035.31 24

BUSA

44878469

Mexico

9,894.43

97,693.12
27667.88

54,890.26

99,097.70
28,763.40
55,242.97
15,091.33
821,127.08

219,026.94

2328581 20,884.90
705998 6161.53
12,799.34 1149231
342648 3723105
187,082.07 180,216.02
30,106.33 47,129.06

39,149.61
11,067.82
22,004.26
6,077.53
320,872.14

213,820.89 85,616.53

Fig. 1.396: Pivot table after the parent members selection.

1.10.1.2.11 Hiding/showing spans

To hide or show spans the user should click on show/hide spans button in the side bar.

pivot table as in figure below.

The result will be visible in

Store Sales | Store Cost
B Al Stores 2,861,203.24 1,146,815.83
®Canada 653,743.83 262,035.31
BMexico 622,741.09 24989443
#DF 253,551.24 101,622.87
@veracruz 160,319.40  64,320.05
®All Products i

®Zacatecas | 20887046  83,951.51
BUSA 1,120157.76 44878469
HCA 271,42098 10888276

EOR 341,223 87 136,668.76

HEWaA 507,503.91 20323318

BAIl Products
BAIl Products
BAIl Products
BAIl Products
BAIl Products
FAI Products
@Al Products
@Al Products
®All Products
BAIl Products

Store Sales | Store Cost

SAll Stores 2,861,203.24 1,146,815.83
®BCanada 653,743.83 26203531
BMexico 622,741.09 24989443
HDF 253,551.24 101,622.87
BVeracruz 160,319.40 64,320.05
HZacatecas | 20887046  83951.51
BUsA 1,120,157.76 448784 69
HCA 271,42998 10888276
FHOR 34122387 13666876
HWA 507,503.91 203233.18

Fig. 1.397: Hide/show spans.

1.10.1.2.12 Showing properties

In OLAP schema the XML member properties, if configured, is represented as part of pivot table where property
values are placed in rows and columns. To get these values, the user needs to click on show properties button in the
side bar. Results will be shown in the pivot table;
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BAll Stores Store Type Store Manager Store Sqft Grocery Sqft Frozen Sqft Meat Sqft Has coffee bar Street address
BlCanada Store Type Store Manager Store Sgft Grocery Sqft Frozen Sqft Meat Sqft Has coffee bar Street address
[=]:1o Store Type Store Manager Store Sqft Grocery Sqft Frozen Sqft Meat Sqft Has coffee bar Sireet address
\%ncolwel Store Type Store Manager Store Sqft Grocery Sqft Frozen Sqft Meat Sqft Has coffee bar Street address

6644

Deluxe
Store Ruth 23112 16418 4016 2678 Sudance

19 Supermarket Drive
@Victoria Store Type Store Manager Store Sqft Grocery Sqft Frozen Sqft Meat Sqft Has coffee bar Sireet address
EMexico Store Type Store Manager Store Sqft Grocery Sqft Frozen Sqft Meat Sqft Has coffee bar Street address
BEUSA Store Type Store Manager Store Sqft Grocery Sqft Frozen Sqft Meat Sqft Has coffee bar Street address

Fig. 1.398: Show properties.

1.10.1.2.13 Suppressing empty colunms/rows

To hide the empty rows and/or colums, if any, from pivot table the user can click on the “Suppress empty rows/colums”
button in the side bar panel. An example is given in Figure below.

Store Sales Store Sales
BIAll Stores | E#null | ®Canada a8 Stores | canata
EAll Products 2861,203.24 653,743 83 SAIl Products e an
EHCar 623,743.83
SDrink EDrink 58,164.15
i i 17,613.05
@ Alcoholic Beverages .Alcohollc Beverages 1
37 071 5
©Beverages .39“9'3995 32,071.
.
HDairy Foozalry
EFood
N
@Non-Consumable 546,552.43 Non-Consumable

Fig. 1.399: Suppressing empty colunms/rows.

1.10.1.2.14 Sorting

To enable member ordering the user must click on the “Sorting settings” button in the side bar panel. The command
for sorting will appear next to the member’s name in the pivot table, as shown below.

Store Cost Store Sales
AN Products | @ Food | ®EENon-Consumable | E&Drink | %Al Products | @2Food | @%Drink | @& Non-Consumable
BIAll Stores 83,427.50 3749867 1,079,167.39 256.74 5}
HUsSA 220,645.11 158,856.35 42,48506 19,.303.70 550,808.42 396,598.56 48182.01
EMexico 172,596.61 124,751.27 33,112.69 14,72409 430,313.51 310,730.21 36,8903
HCanada 39,332.57 28,031.94 782976 347087 98,045.46 6992797 866984 19,447.65

Fig. 1.400: Member sorting.

To sort members the user needs to click on the sorting command (two opposite arrows) available next to each member
of the pivot table. Note that the sorting criteria is descending at first execution and it represented by a red down arrow.
If the user clicks again on the sorting icon, criteria will change to ascending and the icon becomes an upper green
arrow. To remove the sorting, the user just have to click on the icon again.

To change sorting mode user should click on sorting settings button in the side bar.

The available types of sorting are:
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Sorting Settings

Fig. 1.401: Sorting settings window.

* no sorting (it is the default);

* basic, it is the standard ascending or descending order according to the column values where the ordering is
done;

* breaking, it means that the hierarchy will be broken;

e count, only the top or last members will be shown in the pivot table; the user can change the number of members
shown (by default first or last 10) using the number input field that appears clicking on this type of sorting.

1.10.1.3 Creation of an OLAP document

Multidimensional analysis allows the hierarchical inquiry of numerical measures over predefined dimensions. In
Cockpit we explained how the user can monitor data on different detail levels and from different perspectives. Here
we want to go into details of how a technical user can create an OLAP document. We recall that the main characteristics
of OLAP documents are:

* the need for a specific data structure (logical or physical);

* analysis based on dimensions, hierarchies and measures;

* interactive analysis;

* freedom to re-orient analysis;

« different levels of data analysis, through synthetic and detailed views;
e drill-down, slice and dice, drill-through operations.

Considering these items, we will describe the steps to develop an OLAP document.

1.10.1.3.1 About the engine

Knowage performs OLAP documents by relying on the OLAP engine. This engine integrates Mondrian OLAP server
and two different cube navigation clients to provide multi-dimensional analysis. In general, Mondrian is a Relational
Online Analytical Processing (ROLAP) tool that provides the back-end support for the engine. OLAP structures,
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such as cubes, dimensions and attributes, are mapped directly onto tables and columns of the data warehouse. This
way, Mondrian builds an OLAP cube in cache that can be accessed by client applications. The Knowage OLAP
engine provides the front-end tool to interact with Mondrian servers and shows the results via the typical OLAP
functionalities, like drill down, slicing and dicing on a multi-dimensional table. Furthermore, it can also interact with
XMLA servers. This frontend translates user’s navigation actions into MDX queries on the multi-dimensional cube,
and show query results on the table he is navigating.

1.10.1.3.2 Development of an OLAP document

The creation of an OLAP analytical document requires the following steps:
* schema modelling;
* catalogue configuration;
¢ OLAP cube template building;

* analytical document creation.

1.10.1.3.2.1 Schema modelling

The very first step for a multi-dimensional analysis is to identify essential information describing the process/event
under analysis and to consider how it is stored and organized in the database. On the basis of these two elements, a
mapping process should be performed to create the multi-dimensional model.

Hint: From the relational to the multi-dimensional model

The logical structure of the database has an impact on the mapping approach to be adopted when creating
the multidimensional model, as well as on query performances.

If the structure of the relational schema complies with multi-dimensional logics, it will be easier to map the entities
of the physical model onto the metadata used in Mondrian schemas. Otherwise, if the structure is highly normalized
and scarcely dimensional, the mapping process will probably require to force and approximate the model to obtain
a multi-dimensional model. As said above, Mondrian is a ROLAP tool. As such, it maps OLAP structures, such as
cubes, dimensions and attributes directly on tables and columns of a relational data base via XMLbased files, called
Mondrian schemas. Mondrian schemas are treated by Knowage as resources and organized into catalogues. Hereafter,
an example of Mondrian schema:

Listing 1.32: Mondrian schema example

<?xml version="1.0"7>

<Schema name="FoodMart">
<!-- Shared dimensions -->
<Dimension name="Customers'>

<Hierarchy hasAll="true" allMemberName="All Customers"
primaryKey=" customer_id">

<Table name="customer"/>

<Level name="Country" column="country" uniqueMembers="true"/>

<Level name="State Province" column="state_province"
uniqueMembers="true"/>

<Level name="City" column="city" uniqueMembers="false"/>

</Hierarchy> ...

(continues on next page)
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(continued from previous page)

</Dimension> ...

<!-- Cubes -->
<Cube name="Sales">

<Table name="sales_fact_1998"/>

<DimensionUsage name="Customers" source="Customers"
foreignKey="customer_id" /> ...

<!-- Private dimensions -->
<Dimension name="Promotion Media" foreignKey="promotion_id">
<Hierarchy hasAll="true" allMemberName="All Media"
primaryKey="promotion_id">

<Table name="promotion"/>
<Level name="Media Type" column="media_type" uniqueMembers="true"/>

</Hierarchy>
</Dimension> ...
<!-- basic measures-->

<Measure name="Unit Sales" column="unit_sales" aggregator="sum"
formatString="#, ###.00" />

<Measure name="Store Cost" column="store_cost" aggregator="sum"
formatString= "#,###.00"/>

<Measure name="Store Sales" column="store_sales" aggregator="sum"
formatString="#, ###.00" />
<!-- derived measures-->

<CalculatedMember name="Profit" dimension="Measures'">

<Formula>
[Measures].[Store Sales] - [Measures].[Store Cost]
</Formula>
<CalculatedMemberProperty name="format_string" value="§$#,##0.00"/>
</CalculatedMember>
</Cube>

</Schema>

Each mapping file contains one schema only, as well as multiple dimensions and cubes. Cubes include multiple
dimensions and measures. Dimensions include multiple hierarchies and levels. Measures can be either primitive, i.e.,
bound to single columns of the fact table, or calculated, i.e., derived from calculation formulas that are defined in the
schema. The schema also contains links between the elements of the OLAP model and the entities of the physical
model: for example, <table> sets a link between a cube and its dimensions, while the attributes primaryKey and
foreignKey reference integrity constraints of the star schema.

Note: Mondrian

For a detailed explanation of Mondrian schemas, please refer to the documentation available at the official
project webpage: http://mondrian.pentaho.com/documentation.
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1.10.1.3.2.2 Engine catalogue configuration

To reference an OLAP cube, first insert the corresponding Mondrian schema into the catalogue of schemas managed
by the engine. In order to do this, go to Catalogs > Mondrian schemas in the Knowage menu, as shown below.

Q. search

[~

DATA PROVIDERS CATALOGS TOOLS SERVER SETTINGS IMPORT/EXPORT
a8 Data source Business Models Scheduler Metadata Artifacts

Data set Scheduler Monitor Documents

) ) ) SERVER MANAGER
Svg Hierarchies Editor Menu

R LT B Layers Cross Navigation Templates Users

Profile Attributes Glgssar — o 9 Themes T
W] Roles y g. _ Download installation

Users Glossary Definition News configuration Catalog

Timespan Resource manager Analytical Drivers
(] Menu configuration P g Event y
) " Calendar Glossary

Functionalities ) KP1 MODEL
[ Functions KPI Alerts

BEHAVIOURAL MODEL  Widget Gallery

Measure/Rule
Lovs Target
Analytical drivers g
: KP1 Scheduler r

Constraints Scorecard

Behavioural Model

Lineage

Fig. 1.402: Mondrian schemas menu item.

Here you can find the list of already created mondrian schemas and clicking on the plus button you can define a new
one uploading your XML schema file. A new window will open where you have to choose a Name, an optional
Description and to upload your XML file, as you can see in figure below.

When creating a new OLAP template, you will choose among the available cubes defined in the registered schemas.

1.10.1.3.2.3 OLAP template building

Once the cube has been created, you need to build a template which maps the cube to the analytical document. To
accomplish this goal the user can manually edit the template or use the guided Knowage designer (look at the “OLAP
Designer” section for this functionality). The template is an XML file telling Knowage OLAP engine how to navigate
the OLAP cube and has a structure like the one represented in next code:

Listing 1.33: Mapping template example

<?xml version="1.0" encoding="UTF-8"7>
<olap>
<!-- schema configuration -->
<cube reference="FoodMart"/>

<MDXMondrianQuery>
SELECT {[Measures].[Unit Sales]} ON COLUMNS
, {[Region].[All Regions]} ON ROWS
FROM [Sales]
WHERE [Product].[All Products].[Drink]
</MDXMondrianQuery>

(continues on next page)
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NEW_SCHEMA @ X

Detail Work Flow

Name *
NEW_SCHEMA

Description

Scegli file | category_managementxml T,

Saved Versions
Q. search

Active File Name “‘l Creator T, Creation Date

Mo data found

Fig. 1.403: Creating a new mondrian schema.

(continued from previous page)

<!-- query configuration -->
<MDXquery>
SELECT {[Measures].[Unit Sales]} ON COLUMNS
, {[Region].[All Regions]} ON ROWS
FROM [Sales]
WHERE [Product].[All Products].[${family}]
<parameter name="family" as="family"/>
</MDXquery>

<!-- toolbar configuration -->

<TOOLBAR>
<BUTTON_MDX visible="true" menu="false" />
<BUTTON_FATHER_MEMBERS visible="true" menu="false"/>
<BUTTON_HIDE_SPANS visible="true" menu="false"/>
<BUTTON_SHOW_PROPERTIES visible="true" menu="false"/>
<BUTTON_HIDE_EMPTY visible="true" menu="false" />
<BUTTON_FLUSH_CACHE visible="true" menu="false" />

</TOOLBAR>

</olap>

An explanation of different sections of Mapping template example follows.

* The CUBE section sets the Mondrian schema. It should reference the exact name of the schema, as registered
in the catalogue on the Server.

e The MDXMondrianQuery section contains the original MDX query defining the starting view (columns and
rows) of the OLAP document.

e The MDX section contains a variation of the original MDX query, as used by the Knowage Engine. This
version includes parameters (if any). The name of the parameter will allow Knowage to link the analytical
driver associated to the document via the parameter (on the Server).

* The TOOLBAR section is used to configure visibility options for the side bar in the OLAP document. The exact
meaning and functionalities of each toolbar button has been explained in “Functionalities” section. A more
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complete list of the available options is shown in Menu configurable options in the Knowage designer.

Listing 1.34: Menu configurable options

<BUTTON_DRILL_THROUGH visible="true"/>

<BUTTON_MDX visible="true"/>

<BUTTON_FATHER_MEMBERS visible="true"/>
<BUTTON_HIDE_SPANS visible="true"/>
<BUTTON_SORTING_SETTINGS visible="true"/>
<BUTTON_SHOW_PROPERTIES visible="true"/>
<BUTTON_HIDE_EMPTY visible="true"/>

<BUTTON_FLUSH_CACHE visible="true"/>

<!-- toolbar configuration for what-if documents: -->
<BUTTON_SAVE_NEW visible="true"/>

<BUTTON_UNDO visible="true"/>

<BUTTON_VERSION_MANAGER visible="true"/>
<BUTTON_EXPORT_OUTPUT visible="false"/>
<BUTTON_SAVE_SUBOBJECT clicked="false" visible="true"/>
<BUTTON_EDITABLE_EXCEL_EXPORT clicked="false" visible="true"/>
<BUTTON_ALGORITHMS clicked="false" visible="true"/>

1.10.1.3.2.4 Creating the analytical document

Once you have the template ready you can create the OLAP document on Knowage Server.

To create a new OLAP document, click on the plus button in the Document Broswer area and then choose “Generic
document”. Filling in the mandatory fields: select a Label and a Name, select On-Line Analytical Processing as Type
and OLAP Engine as Engine, add the Data Source from which the data comes from and the State of the document.
Finally, upload the XML template developed in the previous section and click on save.

Document Details X

Informations

Informations Open Designer Position

Upload

Template Visibility Restrictions

Defined Restrictions o o

Label * Mame *
NEW_OLAP NEW_OLAP

Preview Image X

Type *
On-Li

Select Attribute ~ - Enter Value

Select The Functionalities Where The Docurnent Will Be Visible

Description

0[] kte_user2

~ D[] kte_admin

Engine * v D[] test

ne Analytical Processing ~ OLAP Engine 4
0[] test2

Select a type 10 unlock the available engines

Data Source

Food

mart v ~ [0 Functionalities

State* Refresh (Seconds) ~ D[] Analytical Engines
Development ~ 1]

~ [ [] cockpit

O[] impala

@ Visible I & Locked o D Hive

Select the number of milliseconds after the document will
refresh

[ [ ] sparksaL

Fig. 1.404: OLAP document creation interface.

You will see the document in the functionality (folder) you selected.
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1.10.1.3.3 OLAP Designer

Knowage Server is also endowed of an efficient OLAP designer which avoid the user to edit manually the XML-based
template that we discussed on in Development of an OLAP document. We will therefore describe here all features of
this functionality.

The user needs to have a functioning Modrian schema to start the work with. As we have already seen in the previous
sections, select Mondrian Schemas to check the available Mondrian schemas on server. It is mandatory that the
chosen Mondrian schema has no parameters applied.

Warning: Mondrian schema for OLAP designer

If you want to use the designer the Mondrian schema must not be filtered thorough any parameter or
profile attribute.

The page as the one in figure below will open.

Mondrian Schemas Catalogue +

search

Foodmart_sales

FoodMart_10_dimension

foodmart_whatif

FoodMart_v2

@ Mondrian Schema Management

The Mondrian Schema management allows you to upload and manage your OLAP documents schema. It's possible to set an active version from the saved
ones list and to set a workflow. Click on cne existing item from the list on the side, or press the "+" button to add cne.

Fig. 1.405: Catalogs list of Schema Mondrian.

Then enter in the Document Browser, click on the “Plus” icon at the top right corner of the page and choose “Gneric
document”. As described in the previous section, fill in the mandatory boxes as Label and Name of the document,
select the On-Line Analytical Processing Type of document and the OLAP Engine, add the data source and the
state. Remember to save to move to the next step: open the Designer. The latter can be opend clicking on the Open
Designer link.

A new page will be opened, the first thing to choose is the kind of template between XMLA Server and Mondrian, we
choose Mondrian one. Then you will be asked to choose the Mondrian Schema and after that to select a cube. Next
figure sums up these three steps.

Then clicking on start button you will enter a page like that of the following figure.

Once entered the page the user can freely set the fields as axis or as filter cards, according to requirements. Refer
to Functionalities Chapter to review the terminology. Make your selection and you can already save the template as
shown below.

You can notice that the side panel contains some features (see next figure):

e~~~ to set the drill on Position, Member or Replace;
. to show the Mdx query;
. to define the cross navigation;
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Olap Designer BACK START

Select Type Of Template
Maondrian ~

Select Mondrian Schema

FoodMart_v2 ~

Select Cube

Sales v

Fig. 1.406: OLAP core configuration.

‘T\me v | ‘Slﬂres v | ‘ o Customers v
)
Ti Unit Sales
g @Al Products 510011
Y

Fig. 1.407: Defining OLAP template.

Settings
Drill On Dimension

position member replace

Template Editing

B K B

CLOSE DESIGNER

Fig. 1.408: Defining OLAP template.
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Settings

Drill On Dimension

position member replace

Template Editing

SAVE TEMPLATE

CLOSE DESIGNER

Fig. 1.409: Side panel features for the OLAP Designer.
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. ﬂ to configure buttons visibility.

Refer to Section Functionalities to recall the action of the different drills, the one selcted in the template will be the
default used in the OLAP document.

You can define a cross navigation opening the wizard and clicking on the “Add” button at the top right corner.

Note that the parameter name will be used to configure the (external) cross navigation. In fact, to properly set the cross
navigation the user must access the “Cross Navigation” functionalities available in Knowage Server. Here, referring
to Cross Navigation section of Analytical document chapter, you will use the parameter just set as output parameter.

Cross Navigation Definition ADD NEW

name T) type Tl

Mo data found

Select The Type Of Cross Navigation Below

From Cell

From Member @

Cross Navigation Definition

Value
[Promotion Media].[Media Type]

SELECT FROM TABLE

Parameter Mame *
Media_type

Fig. 1.410: Cross navigation definition.

As shown in figure below, the buttons wizard helps to decide which permissions are granted to the end-user. Some
features can only be let visible while others can also be selected by default when a user open the document.

Once the configuration is done click on the Save template button and on the Close designer button to exit template
available at the bottom of the side panel.
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Buttons Wizard

[] clicked

name
Drill Through

Mdx Query

Show parent members
Hide spans

Sorting settings

Show properties

Oo0ooag

Suppress empty rows/celumns

Save customized view

NI J<J<H<H<J<]J<Hm|
=

Reload schema

Fig. 1.411: Buttons wizard.

1.10.1.3.3.1 Profiled access

As for any other analytical document, Knowage provides filtered access to data via its behavioural model. The be-
havioural model is a very important concept in Knowage. For a full understanding of its meaning and functionalities,
please refer to Data security and access management section.

Knowage offers the possibility to regulate data visibility based on user profiles. Data visibility can be profiled at the
level of the OLAP cube, namely the cube itself is filtered and all queries over that cube share the same data visibility
criteria.

To set the filter, which is based on the attribute (or attributes) in the user’s profile, the tecnical user has to type the
Mondrian schema. We report Cube level profilation example as a reference guide. Note that data profiling is performed
on the cube directly since the filter acts on the data retrieval logics of the Mondrian Server. So the user can only see
the data that have been got back by the server according to the filter.

Listing 1.35: Cube level profilation example.

<?xml version="1.0"7>
<Schema name="FoodMartProfiled">

<Cube name="Sales_profiled"> <Table name="sales_fact_1998"/>

<!-- profiled dimension -->
<Dimension name="Product" foreignKey="product_id">
<Hierarchy hasAll="true" allMemberName="All Products" primaryKey="product_id">
<View alias="Product">
<SQL dialect="generic">

SELECT pc.product_family as product_family, p.product_id as
product_id,
p.product_name as product_name,
p.brand_name as brand_name, pc.product_subcategory as
product_subcategory, pc.product_category as product_category,
pc.product_department as product_department
FROM product as p
JOIN product_class as pc ON p.product_class_id = pc.
product_class_id
WHERE and pc.product_family = '${family}’

(continues on next page)
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</SQL>
</View>

<Level name="Product Family" column="product_family"
uniqueMembers="false" />
<Level name="Product Department" column="product_department"
uniqueMembers="false"/>
<Level name="Product Category" column="product_category"
uniqueMembers=" false"/>
<Level name="Product Subcategory" column="product_subcategory"
uniqueMembers="false"/>
<Level name="Brand Name" column="brand_name"
uniqueMembers="false"/>
<Level name="Product Name" column="product_name"
uniqueMembers="true"/>
</Hierarchy>
</Dimension>
</Cube>

</Schema>

In the above example, the filter is implemented within the SQL query that defines the dimension using the usual syntax
pr.product_family = ‘${family}’.

The value of the “family” user profile attribute will replace the ${family} placeholder in the dimension definition.

You can filter more than one dimensions/cubes and use more profile attributes. The engine substitutes into the query
the exact value of the attribute; in case of a multi value attribute to insert in an SQL-IN clause you will have to
give the attribute a value like "valuel’, ’value2’ and insert into the query a condition like and pc.product_family IN
(${family}).

Once the OLAP document has been created using the template designer the user can insert parameters to profile the
document. To set parameters the user has to download the Mondrian schema and edit it; modify the dimension(s) (that
will update according to the value parameter(s)) inserting an SQL query which presents the parametric filtering clause.

Hint: Filter through the interface

Note that for the OLAP instance, it has not proper sense to talk about “general” parameters. In this case
we only deal with profile attributes while all the filtering issue is performed through the interface, using
the filter panel.

1.10.1.3.4 Cross Navigation

The cross navigation must be implemented at template level but also at analytical document level. The latter has been
already wildly described in Cross Navigation section. In the following we will see the first case. Observe that both
procedures are mandatory.

For OLAP documents it is possible to enable the cross navigation on members or on cells and we will give more details
on these two cases in the following.

Generally speaking, the user must modify the template file using the designer to configure the cross navigation in order
to declaire the output parameters of the document. We remember that the output parameters definition is discussed in
Cross Navigation section of Analytical document chapter of this manual.
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1.10.1.3.4.1 Cross navigation on members

To activate the cross navigation on a member means that the user can click on a member of a dimension to send its
value and visualize a target document. The first type of navigation can be set by directly editing the OLAP query
template or by using the Knowage designer, as described in previous OLAP designer section. In the first case you need
to add a section called “clickable” inside the MDX query tag. In particular:

* the attribute value is equal to the hierarchy level containing the member(s) that shall be clickable;

* the element represents the parameter that will be passed to the destination document. The name attribute is the
URL of the parameter that will be passed to the target document. The value O represents the currently selected
member, as a convention: this value will be assigned to the parameter whose URL is null.

Figure below gives an example. Note that you can recognize that the cross navigation is activated when elements are
shown blue highlighted and underlined.

i BIAll Stores BCanada EMexico FEUSA
g Store Cost | Store Sales | Store Cost | Store Sales  Store Cost | Store Sales | Store Cost | Store Sales
BIAll Products 1,146,815.83 2,861,203.24 26203531
ECar
EDrink
'il FFood

3 50,106.33

EMon-Consumable 21902694 54

Fig. 1.412: Cross navigation on member.

If you open the template file you will read instructions similar to the ones reported in Syntax used to set cross naviga-
tion.

Listing 1.36: Syntax used to set cross navigation.

<MDXquery>
select {[Measures].[Unit Sales]} ON COLUMNS,
{([Region].[All Regions], [Product].[All Products])} ON ROWS from
[Sales_V]
<clickable name="family" type="From Member" uniqueName="[Product].[Product Family]" >
<clickParameter name="family" value="{0}"/>
</clickable>
</MDXquery>

1.10.1.3.4.2 Cross navigation from a cell of the pivot table

This case is similar to the cross navigation on members except that in this case values of all dimensions can be passed
to the target document. In other words, the whole dimensional context of a cell can be passed. Now let us suppose
the user wishes to click on a cell and pass to the target document the value of the level family of product dimension
and year of time dimension. It should creates two parameters: one for family where dimension is product, hierarchy
is product, level is product family and one for year parameter where dimension in type, hierarchy is time and level is
year. Let see what happens when user clicks on a cell. Depending on the selected cell, the analytical driver family of
the target document will have a different value: it will be the name of the context member (of the selected cell) of the
“Product” dimension, i.e. the [Product] hierarchy, at [Product].[ProductFamily] level. Look at the following Table for
some examples:
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Table 1.11: Context member on product dimension

Context member on Product dimension “Family” analytical driver value
[Product].[All Products] [no value: it will be prompted to the user]
[Product].[All Products].[Food] Food

[Product].[All Products].[Drink] Drink

[Product].[All Products].[Non-Consumable] Non-Consumable

[Product].[All Products].[Food].[Snacks] Food

[Product].[All Products].[Food].[Snacks].[Candy] | Food

Let us have a look at the template. Syntax used to set cross navigation shows how to use the cross navigation tag:

Listing 1.37: Syntax used to set cross navigation.

<CROSS_NAVIGATION>
<PARAMETERS>
<PARAMETER name="family" dimension="Product" hierarchy="[Product]" level="[Product].[Product.,
—Family]" />
<PARAMETER name="year" dimension="Time" hierarchy="[Time]" level="[Time].[Year]" />
</PARAMETERS>
</CROSS_NAVIGATION>

In order to activate cross navigation on cells the user must click on the correponding button in the side bar, then a
green arrow will be desplayed in each cells to show that cross navigation is enabled. User can click on that icon to
start cross navigation from a cell.

=

i Unit Sales Store Sales Store Cost Distinct Products | Distinct Customers | Atomic

g @Al Periods | @All Periods | ®All Periods | ®All Periods BAIl Periods BAN Periods

BAll Products 1352144 =2 86120324 114681583 1,559 7824 W 402476

®HCar = = = = = -
®Drink - 23,660 =¥ 247775562 @ 0900770 = 144 ¥ 5101 = 36,666

A 4 ®Food W 054,740 M2 04802495 W 82112708 ¥ 1112 = 7730 287440
®Non-Consumable |# 256045 =¥ 54555243 & 21002594 204 6,492 W 76,089

Fig. 1.413: Cross navigation on cells.

1.10.2 Create What-If

The What-if analysis is the capability to make hypothesis and see how these impacts on the business. In practise
user can perform What-if analysis using an extension of the OLAP tool. The process of What-if is composed in three
phases:

* data preparation,
¢ workflow definition,
* hypothesis definition.

We start then focusing on this last phase.
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1.10.2.1 Interface details

The workflow has an impact on data visualization. A user can understand the state of the workflow looking at the
What-if section of the sidebar. There are three possibilities described in the following.

* The user can perform the What-if analysis: in this case the What-If section contains the buttons to edit values;
see figure below to check those buttons.

Settings
Drill On Dimension
position member replace

Drill On Data

DRILL THROUGH

OLAF Functions

D

Table Functions

=
=
=]
=

Fig. 1.414: What-If buttons inside the sidebar.
* The schema is locked by another user. In this case a message appears with the name of the active user in the
workflow as shown below.
* The workflow is finished.
We briefly recall the functionality of the main buttons:
* Unlock schema: it changes the state of the workflow in order to move control to next user.
¢ Save as new version: it persists modification in the database in a new version.
* Undo: it undoes last modification.
* Delete versions: it opens a wizard user can use to delete versions.

* Qutput wizard: it allows user to export the edit cube in two different formats, table and csv in the specific.
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Settings

Drill On Dimension

Drill On Data

DRILL THROUSH

OLAP Functions

H

Tab¥e Functions

Model locked by biadmin

What If

Fig. 1.415: The What-If is used by another user.

:

Drill On Dimension

position  member replace

Drill On Data

DRILL THROUGH

OLAP Functions

H

Table Functions

What If
Waorkflow finished

Fig. 1.416: The What-If is finished.
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¢ Select an algorithm.

1.10.2.2 Meta-language description

We saw that the What-If engine allows the final user to change data values. Here we see how it is possible to modify
a cell value through a formula, unconditionally from the aggragation level of the cell. The formula must be written
using a particular language called meta-language that is described below. Firstly the available arithmetic symbols are:
+-+/() %.

The computation 100 + 10% is a simple example of usage of the operation %. Note that the formula can start with
“=", but this is not mandatory.

To activate the editing of a measure cell that is not shown in the OLAP you must first click on the filter icon of the
measure filter card and check the target measure. Then select the version you want to use and change values of figure
below shows where are available these objects in the interface.

Measures

(i) selected items will be used as filters in the main table.

search

Store Sales
Store Cost

Unit Sales

m CANCEL APPLY

Fig. 1.417: Checking measures.

Then double-click on the target measure cell and a box will appear allowing you to insert a formula. Type the com-
putation syntax and click on the submit button on the keyboard to convalidate it or on the close button to cancel it, as
shown below.

We stress that you can also refer to members that are not included in the tuple represented by the cell that is going to
be modified. Let’s see some examples. For example suppose the cell refers to the following tuple reported in Code
below:

1.10. Create Multi dimensional analisys 299



Knowage

Measures

(i) selected items will be used as filters in the main table.

search

Store Sales
Store Cost

Unit Sales

m CANCEL APPLY

Fig. 1.418: Select the version.

':_.p | Measures | Y |

T Store Sales | Store Cost | Unit Sales

% BIAll Products 1,193,977.72 480,305.28 566,200
B Drink 100,000.00 41,779.12 52,257
®EFood 863,783.94 346268.03 406277
EMNon-Consumable | 230,193.78 9225814 107666

K

[100+10% 363,783.94

Fig. 1.419: Inserting formula.
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Listing 1.38: Product.Deli

[Measures].[Store Sales], [Product].[Food].[Deli], [Version].[0],
[Region].[Mexico Central], [Customers].[All Customers], [Customers].[All Customers]

You can refer to the tuple in the next code with just Product.Eggs and at the same time to the tuple in the second code
below with just Product.Eggs; Measures.Unit Sales

Listing 1.39: Product.Eggs

[Measures].[Store Sales], [Product].[Food].[Eggs], [Version].[®],
[Region]. [Mexico Central], [Customers].[All Customers], [Customers].[All Customers]

Listing 1.40: Product.Eggs; Measures.Unit Sales

[Measures].[Unit Sales], [Product].[Food].[Eggs], [Version].[0],
[Region].[Mexico Central], [Customers].[All Customers], [Customers].[All Customers]

Note that if you create a formula on a cell and you want to move it along a dimension (for example the cell refers to
member Time.2016 and you want to get value for Time.2017) you have to refer to a member of same level. So for
example you can get value of the cell for Time.2017, but not for Time.2017.May.

The syntax is as the one shown in Referring to different members or, in case you are using another hierarchy, as in the

[t

second code below where you can concatenate different members with “;

Listing 1.41: Referring to different members.

<dimension's name>.<member's name>or[<dimension's name>].[<member's name>]

Listing 1.42: Referring to different members of another hierarchy.

<dimension's name>.<hierarchy's name>.<member's name>or[<dimension's name>].[< hierarchy's name>].[<member
—'s name>]

You can also refer to members that are on the same level but they are not sibling members: suppose that, for example,
the cell’s tuple is as in Code below:

Listing 1.43: Example of cell’s tuple.

[Measures].[Store Sales], [Product].[Food].[Deli], [Version].[0],
[Region].[Mexico Central], [Customers].[All Customers], [Customers].[All Customers]

Note that you can refer to the tuple

Listing 1.44: Example of cell’s tuple.

[Measures].[Store Sales], [Product].[Drink].[Alcoholic Beverages],
[Version].[0], [Region].[Mexico Central], [Customers].[All Customers],
[Customers].[All Customers]

just with:

Listing 1.45: Shorten syntax code.

[Product]. [Drink.Alcoholic Beverages]

Another example from Code below
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Listing 1.46: Example of cell’s tuple.

[Measures].[Store Sales], [Product].[Food].[Deli].[Meat],
[Version].[0], [Region].[Mexico Central], [Customers].[All Customers],

to Code below

Listing 1.47: Example of cell’s tuple.

[Measures].[Store Sales], [Product].[Drink].[Alcoholic Beverages].[Beer and Wine], [Version].[0],
[Region].[Mexico Central], [Customers].[AllCustomers], [Customers].[All Customers]

is as in the following code

Listing 1.48: Used expression.

[Product]. [Drink.Alcoholic Beverages.Beer and Wine]

Note that the last part of the expression is the portion of the path to the target member that differs from the path of the
cell’s member. Some other examples:

Listing 1.49: Further example.

[Product]. [Food]

1.10.2.3 What-if analysis implementation

In this chapter we will deal with some technical fetaures of the What-If analysis that can be handled only by expert
users.

1.10.2.3.1 Workflow description

When you perform a what-if analysis the schema is shared in order to be used as a data source. Therefore each time
a document linked to a schema can be edited only by one user per time. This behaviour is managed by the Workflow
of the schema. The administrator can configure a workflow opening the details of the model in Mondrian schemas
catalogue, selecting the schema and going on the workflow tab available on the top of the right sided area.

Referring to the next figure, the interface for the definition of the workflow is composed of a double list where
* the available users area contains all the users,
« the workflow area contains the sequence of users for the workflow.

When an administrator clicks on the user in the list “available users” the user will be added in the workflow.

Administrator can move the users in the sequence using the arrows or remove them clicking again on them. When the
workflow is defined, the administrator can start it clicking on the button start. To start a workflow means to enable
the first user of the sequence to apply the what-if on that schema. When a workflow is started it can not be edited by
anyone else and an icon appears in the row of actual active user so that the administrators can monitor the state of the
schema.

1.10.2.3.2 Schema definition

As we foresaid, the What-If analysis requires some changes in the database. The first step is to create a new table in
the database to store the named version of the modified data. The user will then change the values of the cube; it is
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Mondrian Schemas Catalogue Foodmart_whatif

X
search Q -
Foodmart_sales & Name *
Foodmar sales foodmart_whatif
FoodMart_10_dimension @ Description
R foodmart_whatif
foodmart_whatif o
S Nessun file selezionate I,
FoodMart_v2 o
FoodMart v2
Saved Versions
Q search
Active File Name T] Creator ] Creation Date
® whatif-sales-segment.xml kte ADMIN 4/23/18,2:23 PM L @
Fig. 1.420: Workflow tab.
Detail Work Flow
Available Users Users Work Flow [
search Q search Q
kte_admin
— &
kte ADMIM ©

Fig. 1.421: Workflow tab interface.
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then mandatory to create a new table with a structure similar to the analysed cube and a new table (wbversion) that

will contain the versioning of the definitions set in the analysis.

Therefore the structure of the new fact table should contain:

« all the foreign keys to the dimensions (all the ones visible in the cube),

¢ all the editable measures,

* anew numeric column that is a foreign key referencing the version table.

In Figure below there is an example where the cube is sales_fact_1998 and the new table is sales_fact_1998_virtual.

_] sales_fact_1998 ¥

#product_id INT{11)
time_id INT{11)

#customer_id INT(11)

# promotion_id INT{11}

» store_jd INT(11)
store_sales DECIMAL{10,4)

»store_cost DECIMAL(10 4)

s unit_sales DECIMAL {10,4)
|

| sales_fact_1998 virtual ¥

¢ product_id INT(11)

> time_id INT{11)

* customer_id INT{11)

* promotion_id INT{11)
#store_id INT{11)

¢ store_sales DECIMAL (10,4}
* store_cost DECIMAL{10,4)
*unit_sales DECIMAL{10,4)

@ whversion INT{11)

—| whversion ¥
whversion INT{ 11}
B — — —] version_name Y ARCHAR(100)

version_descr YV ARCHAR{ 200}
b

Fig. 1.422: Cube and new virtual table example.

The sales_fact_1998_virtual table should be initialized with the same data contained in sales_fact_1998 plus 0 as
version; the wbversion table should be initialized with one record with wbversion = 0 and a name plus a description

for the “original values”.

1.10.2.3.3 Changes in the mondrian schema

Now you should map the new tables in the mondrian schema. In order to merge the fact table and the table with the
editable measure we create a virtual cube. A virtual cube is a special cube where the values are the result of the join
of other cubes. In our case the join keys are the dimensions. The actions to be performed in the mondrian schema are

listed right below.

* To create a new “Version” dimension as in Changing the Mondrian Schema.

Listing 1.50: Changing the Mondrian Schema.

<Dimension name="Version'">

<Hierarchy hasAll="false" primaryKey="wbversion"
defaultMember="[Version ].[0]" >

<Table name="wbversion"/>

<Level name="Version" column="wbversion" uniqueMembers="true"
captionColumn="version_name" />

</Hierarchy>
</Dimension>

* To create the mapping of the editable cube (in our example the table sales_fact_1998_virtual) as shown in Code
Creating the mapping of the editable cube.
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Listing 1.51: Creating the mapping of the editable cube.

<Cube name="Sales_Edit">

<Table name="sales_fact_1998_virtual"/>
<DimensionUsage name="Product" source="Product"
foreignKey="product_id" />
<DimensionUsage name="Region" source="Region"
foreignKey="store_id"/>
<DimensionUsage name="Customers" source="Customers" foreignKey="customer_id"/>
<DimensionUsage name="Version" source="Version"
foreignKey="wbversion"/>
<Measure name="Store Sales" column="store_sales" aggregator="sum"
formatString="#,###.00" />

</Cube>

The name of the cube (“Sales_Edit”) is the value of the edit Cube attribute of the tag scenario in the template. Note
that the name of the dimension Version must be exactly “Version”!!

* To create the virtual cube that will contain the mapping of the columns as in code below.

Listing 1.52: Creating the virtual cube.

<VirtualCube name="Sales_V'">

<CubeUsages>

<CubeUsage cubeName="Sales_Edit" ignoreUnrelatedDimensions="true"/>
<CubeUsage cubeName="Sales" ignoreUnrelatedDimensions="true"/>

</CubeUsages>

<VirtualCubeDimension
<VirtualCubeDimension
<VirtualCubeDimension
<VirtualCubeDimension
<VirtualCubeDimension
<VirtualCubeDimension
<VirtualCubeDimension

cubeName="Sales" name="Customers"/>
cubeName="Sales" name="Product"/>
cubeName="Sales" name="Region"/>
cubeName="Sales_Edit" name="Customers"/>
cubeName="Sales_Edit" name="Product"/>
cubeName="Sales_Edit" name="Region"/>
cubeName="Sales_Edit" name="Version"/>

<VirtualCubeMeasure cubeName="Sales" name="[Measures].[Unit Sales Original]" visible="false"/>
<VirtualCubeMeasure cubeName="Sales" name="[Measures].[Sales Count Original]" visible="false"/>
<VirtualCubeMeasure cubeName="Sales_Edit" name="[Measures].[Store Sales]" visible="true"/>
<VirtualCubeMeasure cubeName="Sales_Edit" name="[Measures].[Store Cost]" visible="true"/>

<CalculatedMember name="Sales Count" dimension="Measures'>
<Formula>VALIDMEASURE([Measures].[Sales Count Original])</Formula>

</CalculatedMember>

<CalculatedMember name="Unit Sales" dimension="Measures'>
<Formula>VALIDMEASURE ([Measures].[Unit Sales Original])</Formula>

</CalculatedMember>
</VirtualCube>

Specifically, in the virtual cube you should specify:

* the list of cubes to be joined (CubeUsages);

* the list of the dimensions of the cube (as you can see it contains all the common dimensions, plus the Version
that belongs only to the editable cube);

* the list of the measures. You can perceive that there is a calculated member for the measure Sales Count Original
(Sales Count Original is the name of a measure in the Sales cube). This is a trick for the not editable measures.
This type of measure lives only in the DWH cube and not in the editable cube. This is due to the fact that the
engine doesn’t know how to give a value for these measures for the different values of the Version dimension
(remember that only the editable cube has the Version dimension). The calculated field solve this problem
propagating the same version of the not editable (and versionable) measure for all the version.

Now all the MDX queries can be performed in the virtual cube.

1.10. Create Multi dimensional analisys
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1.10.2.3.4 Changes in the designer

The development of a what-if analytical document is the same as described for the OLAP document but herw you have
to choos the What-If Engine as the engine instead of the OLAP Engine.

All the functionalities described in the OLAP designer section are also available for the what-if document. Besides
these there are others available only for the what-if documents.

First of all, here you have also to configure the scenario. Opening the side bar in thee designer it will be available a
button in order to do this, as shown in figure below.

Settings

Drill On Dimension

position member replace

Template Editing

B0

CLOSE DESIGNER

SAVE TEMPLATE

Fig. 1.423: Configure scenario button.

The scenario is used to allow the end-user to edit or not the records contained in the OLAP table. The user is first
asked to select the cube in order to get the measures for which the end-user will have the permission to edit and modify.
Referring to the following figure, an admin user must simply check the measures using the wizard. At the bottom of
the page there is also the possibility to add a parameter that can be used by the end-user when editing the measure, for
example if one has a frequent multiplication factor that changes accordingly to the user’s needs, the end-user can use
that factor to edit measures and ask the admin to update it periodically.

Finally, as far as the buttons wizard the what-if has more available buttons for which the user can only check the
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Scenario Wizard [: ]

Selected Cube
Sales_Edit v

Editable Measures

D name

Store Sales

D Store Cost
D Unit Sales

Parameters + &

Parameter name Parameter value

Click on the + icon to insert data.

Fig. 1.424: Wizard to configure the scenario.

visibility. Here after the additional available buttons.

1.11 Create a Dossier

A dossier document allows you to obtain a file processed starting from an input template. A typical example of using
this feature is the creation of a file with variable content updated at each run. To do this, you need to create a dossier
document with a well-configured XML template.

Important: Enterprise Edition

If you purchased Knowage EE, the following features are available only in KnowageER license.

1.11.1 XML Template

1.11.1.1 Tags and properties
XML template is an XML file used to configure parameters needed to the elaboration. This file is uploaded during
document creation and can be updated using the HISTORY tab visible in document edit mode.
In particular, tag allowed are:
¢ DOSSIER: main tag used to define the dossier template;

 PPT_TEMPLATE: contains properties related to the PPT template (incompatible with DOC_TEMPLATE).
You can specify:
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Buttons Wizard

mame

Show properties

Suppress empty rows/columns
Save new version

Unda

Manage versions

Export output

Save customized view

Export excel for edit

Select algorithm

Visible [] clicked -

O
O

R R IR R d<H< Nim

Fig. 1.425: Buttons wizard.

name: the name of the template file name (supported file types are PPT, PPTX);

DOC_TEMPLATE: contains properties related to the DOC template (incompatible with PPT_TEMPLATE).
You can specify:

name: the name of the template file name (supported file types are DOCX);

downloadable: true/false. Enable/disable the download of the template (optional);

uploadable: true/false. Enable/disable the upload of the template (optional);

REPORT: contains document’s properties. You can specify:

label: the label of the document to be executed and that will substitute the image in the ppt or doc template;

imageName: the name of the image inside the docx document. If the document is multisheet, imageName value
must be composed by the document label ending with the suffix “_sheet_<number>". For example, to use the
screenshot of the first sheet, the value will be “documentLabel_sheet_0”. This name can be set into title or
description using the alternative text menu of the picture;

sheetWidth: the value of the width of the sheet (in pixels). This value will be used if sheetHeight is also set
(optional);

sheetHeight: the value of the height of the sheet (in pixels). This value will be used if sheetWidth is also set
(optional);

deviceScaleFactor: the value to use as the scaling factor to be applied when capturing the screenshot (optional);
REPORTS: encloses all REPORT tags;
PARAMETER: sets parameter for the document’s execution if present. You can specify:

type: static/dynamic. Defines the way the value is assigned to the parameter. With the dynamic type the user
select at each execution the value through the analytical driver associated to the document; with the static type
the value is passed once directly in the xml template and the user can’t change it. The analytical driver used in
the dossier must be the same as the one of the document to be executed;

url_name: the url name of the analytical driver to be used. It must be the same as the one of the document to be
executed;
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* url_name_description: the description displayed in the driver value input panel for the analytical driver (manda-
tory if type=""static™);

* dossier_url_name: the url name of the analytical driver set into detail mode of the dossier;
* value: the value to be set into the driver (mandatory if type="static”);

* PARAMETERS: encloses all PARAMETER tags;

« PLACEHOLDER: sets the placeholder. You can specify:

* value: the text to be replaced;

* PLACEHOLDERS: encloses all PLACEHOLDER tags.

Warning: This feature is compatible with docx created with Microsoft Word 2010 and later.

1.11.2 Image adding (PPT_TEMPLATE)

Suppose you have to create a ppt/pptx file where to place the images relating to one or more reports. You have only
to configure XML template defining some placeholders to be use for replacing and execute it. Below is shown an
example of an XML template used for this purpose.

Listing 1.53: Example (a) of template for Dossier for Image replacement

on docx file.
<?xml version='1.0' encoding="utf-8'?>
<DOSSIER>
<PPT_TEMPLATE name="PPT_TEMPLATE.pptx"/>
<REPORTS>
<REPORT label="Report-multivalue-parameter'>
<PLACEHOLDERS>
<PLACEHOLDER value = "phl"/>
<PLACEHOLDERS>
<PARAMETERS>

<PARAMETER type="static" dossier_url_name="state" url_name="state"
url_name_description="State" value="Canada"/>
</PARAMETERS>
</REPORT>
</REPORTS>
</DOSSIER>

The example above is using one placeholder and one static analytical driver.

Warning: Please note that the file to be used as a template must be placed in TOMCAT_HOME/resources/
<TENANT_NAME>/dossier path.

1.11.3 Image replacing (DOC_TEMPLATE)

Suppose that you have to draw up a document where text is static but images related to need to be updated. With this
functionality you will be able to use a docx file as a template and replace images inside it. More precisely, you can
configure your XML and docx templates to allow Knowage to replace specific images with new ones obtained by the
execution of specified documents.

Below is shown an example of an XML template used for this purpose.
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Listing 1.54: Example (a) of template for Dossier for Image replacement
on docx file.

<?xml version='1.0" encoding="utf-8'?>
<DOSSIER>
<DOC_TEMPLATE name="DOC_TEMPLATE.docx" downloadable="true" uploadable="true" />
<REPORTS>
<REPORT label="DOC_01" imageName="img_DOC_01" sheetWidth="1366" sheetHeight="650"_
—deviceScaleFactor="1.5">
<PARAMETERS>
<PARAMETER type="dynamic" dossier_url_name="family_dossier" url_name="family_
—document" />
<PARAMETER type="dynamic" dossier_url_name="category_dossier" url_name="category_
—document" />
</PARAMETERS>
</REPORT>
<REPORT label="DOC_02" imageName="img_DOC_02" sheetWidth="1366" sheetHeight="650".
—deviceScaleFactor="1.5">
<PARAMETERS>
<PARAMETER type="dynamic" dossier_url_name="family_dossier" url_name="family_
—document" />
<PARAMETER type="dynamic" dossier_url_name="category_dossier" url_name="category_
—document" />
</PARAMETERS>
</REPORT>
<REPORT label="DOC_03" imageName="img_DOC_03" sheetWidth="1366" sheetHeight="650".
< deviceScaleFactor="1.5" />
</REPORTS>
</DOSSIER>

Note that if the document used to replace an image does not have any parameter, the tag REPORT must be closed
inline as you can see for the document with label “DOC_03" in the example above.

Also docx document must be modified to be compatible with the replacer.

In particular: - images in the document must be inserted by copying and pasting from the file system (or using the
“insert image” feature); - imageName in the XML template must match the title (alternative text) of the image in the
docx; - each image must have a unique name.

Warning: To optimize dossier creation procedure, same document will be executed more than one time if and
only if its parameters change. In that scenario sheetHeight, sheetWidth and deviceScaleFactor will be set for
every execution. Moreover, if parameters don’t change, document will be executed only one time and sheetHeight,
sheetWidth and deviceScaleFactor values will stay the same as the first execution.

1.11.4 My first dossier

You can create a dossier document by using the plus button and choosing “Generic Document”. Proceed by filling in
the necessary fields, selecting “Collaboration” as the type and “Dossier engine” as the engine and then choosing the
XML template. If the documents to be executed have one or more analytical drivers, these drivers must be added to
the dossier document from the DRIVER tab.

After saving the document, you can access the dossier activity page by clicking the play button.

If one or more dynamic analytic drivers are set, the required inputs must be provided in the sliding menu that appears
from the right. You will then go to the dossier activity page.

If upload/download are enabled, docx file template can be uploaded/downloaded using the three dot menu on the top
right of the “Details” tab.
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Fig. 1.426: Dossier document creation interface.

DOC-DOSSIER

Details

Activity Name * LAUNCH ACTIVITY

Launched Activities For This Document

@ Dossier

No dossier activity has been launched yet. Set a name and click 'Launch activity' to create the first one.

Fig. 1.427: Dossier activity interface.
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Warning: This feature is available only for image replacing procedure.

If you want to execute your document, you must enter a name for the activity and click on “LAUNCH ACTIVITY”.
A new task will be started in the STARTED state and a new row will be visible in the table below. At the end of the
execution of the task, the processed file can be downloaded with the appropriate download icon.

DOC-DOSSIER B ¢ v i x

Details

Activity Name

Activity_name LAUNCH ACTIVITY

Launched Activities For This Document

search

Activity Name T Creation Date || Partial T Total T| state T)

Activity_name 9/27/22, 458 PM 3 3 DOWNLOAD

Fig. 1.428: Dossier activity execution finished.

Each line allows you to see useful information on the activity (such as the values of the drivers used for execution) by
clicking on the info icon, download the processed file by clicking on the download icon and remove itself by clicking
on the trash icon.

1.12 Create Performance Analisys

1.12.1 Create KPI

KPI stands for Key Performance Indicator. It denotes a set of metrics, usually derived from simple measures, which
allow managers to take a snapshot on key aspects of their business. The main characteristics of KPIs follow:

e summary indicators,

* complex calculations,

e thresholds supporting results evaluation,

* reference target goals,

* easy to use but requiring more specific skills to design it,
e association with alarms,

* not necessarily used for real-time analysis,

* may refer to a specific time frame.

For these reasons, KPIs are always defined by expert analysts and then used to analyze performances through synthetic
views that select and outline only meaningful information.

Knowage allows the configuration of a KPI document thanks to a specific KPI engine. The critical value (or values)
can be computed and visualized through the functionalities available in the ’KPI model’ section of Knowage menu
area (see the next figure).
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1.12.1.1 KPI development
We introduce the KPI tool by splitting the topic in steps. We briefly sum up here the arguments that we will cover in
the following sections in order to have a general overview of the KPI implemetation.

* Measure definition: it is necessary to define first the measures and attributes, eventually with parameters, to
compute the critical value of interest.

¢ KPI definition: here you compute the requested value through a formula using the measures and attributes set
in previuos step and configure thresholds.

 Target: it is possible to monitor the value of one or more KPIs comparing it to an additional fixed value.
* Schedulation: you can schedule the execution of one or more KPIs, eventually filtered by conditions.
¢ Document creation: finally, you develop the KPI document.

Therefore, we go into further details.

Measure definition. The first step is to create a new measure or rule. Select Measure/Rule from the contextual menu
of the main page, as shown below.

Document Browser

Q search

]

DATA PROVIDERS CATALOGS TOOLS SERVER SETTINGS IMPORT/EXPORT
a8 Data source Business Models Scheduler Metadata Artifacts

Data set Mondrian schemas Scheduler Monitor Documents

. ) . SERVER MAMNAGER
Svg Hierarchies Editor Menu

- BULTSEL s d T Layers Cross Navigation Templates Users

Profile Attributes Gly - e g Themes —

ossary Usage er s

W] Roles y g. . Download installation

R Glossary Definition News configuration Catalog
& P e Timespan Resource manager Erent Analytical Drivers

) i Calendar Glossary

Functionalities ) KPl MODEL
[ Functions KPI Alerts

BEHAVIOURAL MODEL  Widget Gallery

Measure/Rule
Lovs Target
Analytical drivers g
: KPI Scheduler r

Constraints - q

Behavioural Model corecar

Lineage

Fig. 1.429: Measure/Rule menu item.

Click on the “Plus” icon to set a new measure/rule. A query editor page is opened. Note that once the data source is
selected, pressing simultaneously the CTRL key and the space bar opens a contextual menu containing the available
datasource columns and the database keywords. Refer to the following figure to have an example.

Each rule is based on a query to which you can add placeholders. A placeholder represents a filter that you can add to
your rule and that can be useful for profiling tasks. It is possible to assign value to a placeholder while configuring the
schedulation of the KPI (this procedure will be further examined in “Document creation” paragraph). The syntax to
use in queries for setting a placeholder is columnName=@placeholderName, as the example in figure below shows.

Generally the rule such a query can return one or more measures and possibly an attribute. An example is given below.

The Preview button allows you to check the query execution and have a look on a part of the result set.
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New Measure ALIAS PLACEHOLDER B X

Query Metadata

Data Source
foodmart_demo v

1 SELECT |
2 lors saesa &
3 FROM JIRA 7282
4 PROVINCE_DATA_GIS
©  WHERE | WHATIFOUTPUTTABLE
accidents_nyc
account
bgtest
category
currency
customer
days
delete_me_dont_worry_regions
department
ds_sched_foodmart
employee
employee_closure

immm i Font

Fig. 1.430: Editing the query when defining a KPI.

Data Source
foodmart_demo v

p.brand_name, -
p.product_name,
store_country,
store_city,
sum store_sales as store_sales,
sum store_cost) as store_costs,
sum unit_sales as unit_sales
FROM
sales_fact s
join product p on p.product_id=s.product_id
join store st on s.store_id=st.store_id
join time_by day t on t.time_id=s.time_id

oin product class pc on pc.product_class_id=p.product_class_id
|WHERE store_countr=@STORETST I
P BY

p.brand_name,
p.product_name,
store_country,
store_city
ORDER BY
store_sales des|

[-IEN T RESTTY )

Fig. 1.431: Setting placeholder in query definition.
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New Measure ALIAS PLACEHOLDER B X

Query Metadata

Data Source

foodmart_demo v

1 SELECT
2 p.product_name, s.store_sales, s.store_cost, s.unit_sales
FROM

sales_fact s
join product p on p.product_id=s.product_id

o n e w

Fig. 1.432: Query definition.

A typology (measure, attribute and temporal attribute) and a category can be assigned to each fields returned by the
query using the Metadata tab as highlighted in the next figure. The typology is required to associate a type to each
field returned by the query. In particular, if the field is a temporal one, it is mandatory to specify to which level you
want it to be considered, that is if it corresponds to a day, a month, a year, a century or a millennium. For measures
and attribute it is possible to assign also a category to easily look them up in a second moment.

New Measure ALIAS PLACEHOLDER (2

Query Metadata

Alias Tipolagy Category

product_name Attribute & Z
store_sales Measure & 7
store_cost Measure & 7
unit_sales MEASURE ~ | & 7

MEASURE
ATTRIBUTE

TEMPORAL_ATTRIBUTE

Fig. 1.433: Metadata settings.

We say in advance that, it is important to distinguish these metedata categories from the required field “Category” that
occurs while saving the KPI definition (see next figure).

In fact, the category assigned when saving the KPI definition will be added (if it doesn’t exist) in the “KPI categories™
list, used to profile KPIs on roles (see Figure below).

Warning: Do not mistake metadata category with the KPI category

The category defined in the metadata tab of the “Measure definition” functionally are not the same
categories selected in the tab area of the “Roles management” functionality (see the figure above).
The first are used to classify the metadata while the second are needed for the profiling issue.

As we told, a proper categorization exists for the aggregations of type temporal. In fact, when associating “temporal
attribute” as metadata typology, the technical user must indicate the temporal level of the data in the category section:

1.12. Create Performance Analisys 315



Knowage

Add KPI Associations

‘ Category * ‘

[] Enable Versioning

CANCEL SAVE

Fig. 1.434: Category assigned when saving a KPI definition.

Detail Authorizations Business models Data sets KPI Categories

KPI Categories

Mame
ASDFG
CUSTOMER
DEMO
EMPLOYEE
FOODMART
FOOD_KPI_2
INVENTORY

ooo00o0ON00

Fig. 1.435: KPI category.
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day, month, year or others. You can see an example in the following figure. Note that the field set as temporal type
must contains numbers (therefore string types are not allowed). For example, if one wants to set a field as “month”,
such a field must contain {01,02,03,...,12} that will be considered as {January, February, March,. .. ,December}.

Alias Tipaology Category

store_sales Measure & &

store_cost Measure & &

unit_sales Measure & &

maonth Temporal attribute & MONTH ~ | &
MILLENMNIUM
CENTURY
YEAR
MONTH
DAY

Fig. 1.436: Level for temporal attributes.

Let’s now examine extra features available on the right top corner. There you can find the following tab:

 Alias: you can see the aliases defined in other rules; note that only the aliases of those colums saved as attribute
are stored and showed. This is useful in order to avoid aliases already in use when defining a new rule. Indeed
an alias can not be saved twice even if contained in different rules.

New Measure ALIAS PLACEHOLDER B X
Query Metadata Alias
search Q
Data Source
foodmart_demo v N
MONTH
. o
1 SELECT
2 p.product_name, s.store_sales, s.store_cost, s.unit_sales YEAR
3 FROM
4 sales_fact s
5 join product p on p.product_id=s.product_id PRODUCT_FAMILY
ANNO

MESE
sales_state_province
store_country
brand_name

store_city

Fig. 1.437: Checking aliases.

* Placeholder: here you can check the existing placeholders. These are set in the query you’re editing or in other
ones.

¢ Save: to save the query and other settings just configured.
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New Measure ALIAS PLACEHOLDER B X
Query Metadata Placeholder
search Q
Data Source
foodmart_demo v

FAMILY

1 SELECT
2 p.product_name, s.store_sales, s.store_cost, s.unit_sales
3 FROM

4 sales_fact s

5 join product p on p.product_id=s.product_id

Fig. 1.438: Setting placeholders in a query.

* Close: to exit the rule configuration window.

KPI definition. Select the KPI item from the contextual menu of the main page of Knowage, as shown in figure
below. Click on the “Plus” icon to configure a new KPIL

The window opens a first tag, entitled Formula (see figure below), where you must type the formula to enable calcu-
lations. Press CTRL key and space bar simultaneously to access all measures defined in the rules, as shown below.

Once a measure is selected, you need to choose which function must act on it. This can be done by clicking on the f()
that surrounds the chosen measure. See figure below.

Clicking on the f() the interface opens a pop up where you can select which function apply to the measure, see figure
below. Once the selection is made the formula will be autofilled with the proper sintax and you can go on editing it.

Once a complete formula (an example is given in figure below) has been inserted you must set a name for it and then
move to the next tab.

The Cardinality tab allows you to define the granularity level (namely the grouping level) for the attributes of the
defined measures.

Referring to the example below, selecting (with a check) all the measures for the attribute product_name the KPI
measures are computed for each value of the product_name; otherwise no grouping will be done.

Limit values can be set using the Threshold tab (Figure below). It is mandatory to set at least one threshold otherwise
the KPI cannot be saved. You can choose a threshold already defined clicking on “Threshold” list or create a new one.

To insert a new threshold it is mandatory to insert a name and assign a type, while the description is optional. Clicking
on Add new threshold item a new item appears. It is necessary to define the Label, Minimum and Maximum values.
It is possible to choose whether to include the minimum and maximum values in the value slot or not. The Severity is
used to link colors to their meaning and make the thresholds readable by other technical users. Note that the color can
be defined through the RGB code, the hexadecimal code or choosing it from the panel.

Warning: ‘“Standard” colors for thresholds
Well call standard colors for thresholds the ones listed below (in terms of hexadecimals):

* green: #00FF00,

318 Chapter 1. How to use Knowage



Knowage

Document Browser

(o =
-
Q. search
[~
DATA PROVIDERS CATALOGS TOOLS SERVER SETTINGS IMPORT/EXPORT
&8 Data source Business Models Scheduler Metadata Artifacts
Data set Mondrian schemas Scheduler Monitor Documents
) ) ) SERVER MANAGER
Svg Hierarchies Editor Menu
o PROFILE MANAGEMENT Layers Cross Navigation Templates Users
Profile Attributes ol Y - Alert g Themes —
ossary Usage e s
[ W] Roles y g. . Download installation
R Glossary Definition News configuration Catalog
o Menu configuration Timespan Resource manager Event Analytical Drivers
) o Calendar Glossary
Functionalities . KP| MODEL
[ Functions Alerts
BEHAVIOURAL MODEL  Widget Gallery Measure/Rule
Lovs Target
Analytical drivers 9
: KPI Scheduler -
Constraints Scorecard
Behavioural Model
Lineage
Fig. 1.439: Configure a new KPI.
ALIAS X
Formula Cardinality Threshold
Name * Author
1
o
UNIT_SHIPPED_3
DELAY_FLIGHT
FLIGHT_ID
UNITS_ORDERED
UNIT_SHIPPED
STORE_COST_2
UNITS_SALES_2
coGs
average_inventory
cost_of_investment
direct_cost
gain_from_investment
num_backorders
num_cost_days_for_sbsence
operating_cost -
a4
Fig. 1.440: Formula definition tab.
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ALIAS X

Formula Cardinality Threshold

Name * Author

1 f(store_sales)

Fig. 1.441: Formula syntax.

Select Type Function For Store_sales

Fig. 1.442: Available functions.
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KPI_DEFINITION ALIAS X

Formula Cardinality Threshold

Name *
[KPI_DEFINITION Author

1 I(store_sales) - I(cost_store) / COUNT(sales_unit)

Fig. 1.443: Complete formula example.

KPI_DEFINITION ALIAS X

Formula Cardinality Threshold

( Z( store_sales ) - Z( cost_store ) ) / COUNT( sales_unit )

store_sales cost_store sales_unit

product_name \/ v v

Fig. 1.444: Cardinality settings example.
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KPI_DEFINITION ALIAS B X

Formula Cardinality Threshold

Mame * ype

StoreSalesThreshold Description Range %
label Min Include Min Max Include Max Severity Color Thresholds List

= 0 50 LOW . 38722

= 2 s [ 100 MEDIUM |:| ffdooo

= 3 100 [ 150 HIGH . ff7700

= 3 150 [ 200 URGENT . £90000

Add new threshold item

Fig. 1.445: Setting thresholds.

* yellow: #FFF000,
e red: #FF0000.

Finally the user must save the KPI definition clicking on the “Save” button, available at the right top corner of the
page. Once the user clicks on the “Save” button, the “Add KPI associations” wizard opens, as you can see from next
figure. Here, it is mandatory to set the KPI category so that only users whose roles have the permissions to this specific
category can access the KPI. Remember that it is possible to assign permissions over KPI when defining roles using
the “Roles management” functionality. Furthermore, the user can check or uncheck the Enable Versioning button if
he/she wishes to keep track of the rules/measures/targets that generate the KPI response at each KPI execution.

Target. This step is not mandatory. Enter the Target menu item as shown below.
Clicking on the “Plus” icon you can add a new target.

The define a new target you must insert a name, a validity start date/end date and the association to at least one target.
It is possibile to associate a target clicking on the item Add KPI association and selecting the KPI of interest. Once
the association is set, the “Value” box gets editable and you can insert the value you wish to send to the selected KPIL.
An example is given in figure below.

In the KPI visualization phase, a red bold thick will be displayed on the indicated value (see next figure).

Schedulation. Once the KPI has been defined, it is necessary to schedule it before proceeding with the creation of an
analytical document. For this purpose, click on the KPI Scheduler from the contextual menu that you can see below.

As for the other interfaces it is enough to click on the “Plus” icon to create a new schedulation. The new schedulation
window presents several tabs.

» KPI: it is possible to associate one or more KPI to the schedulation clicking on “Add KPI Association”.

* Filters: here you assign values to the filters (if configured) associated to the corresponding rule. Note that it
is possibile to assign values to the filters through a LOV, a fixed list of values or a temporal function. In case
the LOV option is chosen, remember that the LOV must return one unique value. This choice can be useful for
profiling tasks.
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Add KPI Associations

Category *
[ PRODUCT

[[] Enable Versioning

CANCEL SAVE

Fig. 1.446: Save the KPI definition and set category.
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Document Browser
=
Q. search
[~
DATA PROVIDERS CATALOGS TOOLS SERVER SETTINGS IMPORT/EXPORT
a8 Data source Business Models Scheduler Metadata Artifacts
Data set Mondrian schemas Scheduler Monitor Documents
: ; : SERVER MANAGER
Svg Hierarchies Editor Menu
R LT s B Layers Cross Navigation Templates Users
Profile Attributes Glgssa — o g Themes —
W] Roles y g. _ Download installation
Users Glossary Definition News configuration Catalog
Timespan Resource manager Analytical Drivers
(] Menu configuration P g Event y
) " Calendar Glossary
Functionalities ) KP1 MODEL
[ Functions KPI Alerts
BEHAVIOURAL MODEL  Widget Gallery
o Measure/Rule
Analytical drivers
) KPI Scheduler -
Constraints Scorecard
Behavioural Model
Lineage
Fig. 1.447: Target Definition menu item.
@ X
Mame *
Targetincome
~ Category
Start Validity Date * End Validity Date *
9/1/2022 (&) 11/30/2022 ]
Apply Target On Kpi
KPIname T| value Tl
KPI_DEFINITION 9.500.000,00 o

ADD KPI ASSOCIATION

Fig. 1.448: KPI target association.
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-5-c::|n:l?a"‘

Income Speedometer

Fig. 1.449: Target mark in KPI scale of values.

—
Document Browser
Q search
DATA PROVIDERS CATALOGS TOOLS SERVER SETTINGS IMPORT/EXPORT
Data source Business Models Scheduler Metadata Artifacts
Data set Mondrian schemas Scheduler Monitor Documents
. ) . SERVER MANAGER
Svg Hierarchies Editor Menu
BULTSEL s T T Layers Cross Navigation Templates Users
Profile Attributes GIY - e g Themes —
Roles ossary saglel € Download installation s
R G!ossary Definition News configuration Catalog _
P e Timespan Resource manager Erent Analytical Drivers
) i Calendar Glossary
Functionalities ) KPl MODEL
Functions KPI Alerts
Widget Galler
BEHAVIOURAL MODEL g ¥ Measure/Rule

Lovs
Analytical drivers
Constraints

Behavioural Model
Lineage

Target

Scorecard

Fig. 1.450: KPI Scheduler menu item.
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New Scheduler x

KPI

Q) search

Frequency

name T

Mo data found

Execute

ADD KPI ASSOCIATIONS

Category Tl

Fig. 1.451: KPI tab window.

New Scheduler x

KPI Filters

Frequency

Execute

KPI-DEP-03

FAMILY
FIXED_VALUE ~ Value *
— FIXED_VALUE
LoV
TEMPORAL_FUNCTIONS

Fig. 1.452: Filters options.
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* Frequency: here is the place where the schedulation time interval (start and end date) can be set together with
its frequency.

New Scheduler x

KPI Filters Freguency Execute
Start Date:  g9/23/2022 5 Start Time: | 17:43 ‘
End Date: =
Repeat Interval: * Per minute Execution v Every 1 ~ Minutes

Fig. 1.453: Frequency tab window.

* Execute: here you can select the execution type. The available options distinguish between the storing and the
removal of old logged data. In fact, selecting Insert and update the scheduler compute the current (accordingly
to the frequency choice) KPI values and store them in proper tables without deleting the old measurements
and all error log text files are available right beneath. While selecting Delete and insert the previous data are

deleted.
AMOUNT_COMPUTATION X
KPI Frequency Execute

Execution Type

(O Insert and Update

(® Delete and Insert

Log Execution
Number Of Executions

TimeRun T] Error Count Tl Success Count Tl Total Count Tl
2018-11-07 14:00:00 0 7950 7950
2018-11-07 13:55:00 0 7950 7950
2018-11-07 13:50:00 0 7950 7950
2018-11-07 13:45:.00 0 7950 7950
2018-11-07 13:40:00 0 7950 7950
2018-11-07 13:35:00 0 7950 7950

Fig. 1.454: Execute tab window.

In Figure below we sum up the example case we have referred to since now.

Once the schedulation is completed click on the “Save” button. Remember to give a name to the schedulation as in the
following figure.
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New Scheduler *
KPI Frequency Execute
 search ADD KPI ASSOCIATIONS
name T,l, Category T,l,
KPI_DEFINITION NEW_CAT &
New Scheduler *
KPI Frequency Execute
Start Date:  g/23/2022 5 Start Time: | 18:00 ‘
EndDate:  g26/2022 5 End Time: ‘ 18:00 ‘
Repeat Interval: * Per minute Execution Ry Every 1 ~ Minutes
New Scheduler *
KPI Frequency Execute

Execution Type

(®) Insert and Update

(O Delete and Insert

Fig. 1.455: Overview of the KPI case.

SAVE SCHEDULER

Name

Income|

SAVEY

Fig. 1.456: Creation of a KPI Document.
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1.12.1.2 Creation of a KPlI document

Now the schedulation has been set and it is possible to visualize the results. The user need at this point to create a new
analytical document of type KPI and that uses the KPI engine (Figure below). Add also a Label, a Name and a State
for the document and then save clicking on the icon at the top right corner.

= New Document (<]
Informations
Informations Open Designer Position

Upload Template

| 33

Defined Restrictions o
Label * Name *
KPI_Income Income
Select Attribute ~ - Enter Value
Description
~ [ Functionalities
v DO Analytical Engines
Preview Image X a " q
Type* Engine * ~ 3] cockpit
Kpi ~ Kpi Engine ~
P PrEnd O [] impala
Select a type to unlock the available engines
Refresh (Seconds) ] D Hive
State * v 0
Select the number of milliseconds after the document (b D SparksqQL
will refresh
[ [] MongoDB
. @ Visible I & Locked

[ [[] PostgressaL

Fig. 1.457: Overview of the KPI case.

After saving the document click on Open designer link to develop the template. Here you can choose between KPI
and Scorecard (refer to Scorecard Chapter for details on the Scorecard option). In the KPI case it is possible to choose
between the two following type of document.

e List: with this option it is possible to add several KPI that will be shown in the same page with a default
visualization.

¢ Widget: with this option it is always possible to add several KPI that will be shown in the same page but in
this case you will also be asked to select its visualization: Speedometer or KPI Card; then you have to add the
minimum value and the maximum value that the KPI can assume and if you want to add a prefix or a suffix (for
example the unit of measure of the value) to the showed value.

Then you must add the KPI association using the KPI List area of the interface. As you can see in figure below you
can select the KPI after clicking on the ADD KPI ASSOCIATION link. The latter opens a wizard that allows to
select one or more KPIs. Once chosen, you need to specify all empty fields of the form, like “View as”. minimum and
maximum value for the range and so on (refer to figure below). Note that the “View as” field is were you can decide
if the widget will be a Speedometer or a KPI Card.

Moreover, you can set the other properties of the KPI document using the Options and the Style areas at the bottom
of the page.

In particular, it is possible to select the time granularity used by the KPI engine to improve the performances. For
this purpose, in the “Options” area (following figure) the user is invited to indicate the level of aggregation choosing

CLINNT3 CLINNY3

among “day”, “week”, “month”, “quarter”, “year”.
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Kpi Document Designer

@ KPI O Scorecard

Type Of Document

O ust @ widget

KPI List
Q searh
name T Category T) viewas T Range Min Value T/ Range Max Value T Prefix / Suffix label T Show labelas ||
KPI_DEFINITION NEW_CAT . Kpi Card ~ . 0 & 300 & y" Prefix v ‘ o
Style Options
ExtraSmal 81 v oboto . Show value Show Target
[] show Percentage show Threshold
Font Weight Color Precision Units
Normal v 1 Month o
Fig. 1.458: Setting the KPI associations using the dedicated area.
ADD KPI
ASSOCIATIONS
Range Max Value Tl Prefic / Suffix label TJ, Show labelas T
300 f g‘,’? | Prefix A4 | [1]
Day
_ Week
Options
Month
Show Value B quarter
[] show Percentage f
Year
Precision
1 Month AV

Fig. 1.459: Choose the time granularity.
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Finally in the “Style” area the user can customize the size of the widget, the font, the color and size of texts.
Then save and run the document.

In case the document contains KPIs that involves grouping functions upon some attributes, it is possible to filter data
returned on those attributes. To easily retrieve the attributes on which measures are grouped, it is sufficient to check
the fields listed in the “Cardinality” tab of the KPI definition. We recall it in the picture below.

KPI_DEFINITION ALIAS X

Formula Cardinality Threshold

( Z( store_sales ) - Z( cost_store ) ) / COUNT( sales_unit )

store_sales cost_store sales_unit

product_name \/ v v

Fig. 1.460: Cardinality settings example.

Then to use them to filter the document, first add the proper analytical drivers. Refer to Analytical Document section
to get more information about how to associate an analytical driver to a document (and therefore to a KPI document).
It is mandatory that the URL of the analytical driver must coincide with the attribute aliases on which you have defined
the grouping.

In the following figures you can find examples on the three type of KPIs you can design: Speedometer, KPI Card and
KPI List.

1.12.2 Create Scorecard

The Scorecard feature, available in Knowage suite as highlighted in the following figure, allows to supervise different
KPIs at the same time. This option gives an exclusive complete overview of the KPIs situation when the user is
not interested in a single threshold check. This tool is in fact useful when the user is interested in monitoring the
overcoming of two or more critical KPI values.

1.12.2.1 Scorecard development

A scorecard is structured in hierarchical levels. Shortly, there is a first level called Perspectives composed of KPIs
grouped on targets. Otherwise, Targets are assigned a threshold depending on the KPIs they are composed of. In the
following we will describe in detail a scorecard configuration. When clicking on the Scorecard menu item the window
of figure below opens. Here the implemented scorecards are listed and can be opened and edited.

The “Plus” icon available at the right top corner of the page opens a new window where to set a new scorecard, as
shown below. Assign a name and click on Add perspective (Figure below).

A perspective allows you to organise the monitoring over targets.

An example is given in the following figure.
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Income Speedometer

Fig. 1.461: KPI Speedometer.
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Income

Fig. 1.462: KPI Card.

Income List 5] (& A 4 H X
Severity Name Value Thresholds e target Trend
® Low KPI_DEFINITION 39 [ | [

Fig. 1.463: KPI List.
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Scorecard List

Document Browser

Q. search
DATA PROVIDERS CATALOGS TOOLS SERVER SETTINGS IMPORT/EXPORT
Data source Business Models Scheduler Metadata Artifacts
Data set Mondrian schemas Scheduler Monitor Documents
) ) ) SERVER MANAGER
Svg Hierarchies Editor Menu
RULT L T T Layers Cross Navigation Templates Users
Profile Attributes Glgssa — e g Themes —
Roles vy g. ) Download installation
Users Glossary Definition News configuration Catalog
Timespan Resource manager Analytical Drivers
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Functions KPI Alerts
BEHAVIOURAL MODEL  Widget Gallery
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Lovs
Target

Analytical drivers
Constraints

Behavioural Model
Lineage

KP1 Scheduler

Scorecard

Fig. 1.464: Scorecard from the contextual menu.

Q search
name ) Creation Date T Author T|
Scorecard_01 11/05/2018 kte_admin ﬁ
Scorecard_02 11/05/2018 kte_admin ﬁ
scorecard_3 05/05/2022 kie_admin W
Fig. 1.465: Scorecard window.
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Scorecard Designer CLOSE

Name *
FirstScorecard Description

Perspectives

@ Scorecard Designer

To create a scorecard at least one perspective (card) should be present. Click on add perspective button to add the first one.

Fig. 1.466: Defining a new scorecard.

Scorecard Designer SAVE CLOSE
Name *
FirstScorecard Description

Perspectives

> B New Perspective M MP p [i1]

Fig. 1.467: Add perspective to the scorecard.
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Scorecard Designer SAVE CLOSE

Narme *
Company Scorecard Description

Perspectives

~ B warehouse M MP ] o
v @ Warehouse M MP P ]
B -arr0n i

~ B Profit M MP P o
v Profit M MP P o
KPI-DEP-02 o

Fig. 1.468: Perspective list example.

Each perspective manages one or more targets accordingly to the user’s requirements. A target consists of one or
more KPIs and it is assigned a threshold color according to the chosen Evaluation criterion. The available evaluation
criterion are:

* Policy “Majority” (M), the target gets the threshold of the KPI threshold that numerically exceeds the others,
* Policy ‘“Majority with Priority (MP)”, the target gets the threshold of a specific KPI,

¢ Policy “Priority” (P), the target gets the majority threshold of the KPIs in case the primary stated KPI returns
the lower threshold, namely the “green” one, while it gets the threshold of a primary stated KPI in case the latter
returns the other thresholds, namely the “yellow” or the “red” one.

Warning: Thresholds of selected KPIs must have the right colors

Note that the scorecard shows the right colors accordingly with the selected policy only if the KPIs
which compose the targets have no filters and standard colors (see the Create KPI section for
definitions) to highlight the threshold.

Warning: ‘“Standard” colors for thresholds

When the targets contain parametric KPIs the target/perspective evaluation cannot be completed for
value absence. Therefore the warning lights turn grey. The right visualization of the scorecard must
be implemented through a scorecard document. Check the following to have more details on how to
develop a scorecard document.

An example is showed below.

The same choice is available at the perspective level (refer to next figure), that is:
* Policy “Majority” the perspective gets the threshold of the target threshold that numerically exceeds the others,
* Policy ‘“Majority with Priority” the perspective gets the threshold of a specific target,

* Policy “Priority” the perspective gets the majority threshold of the targets in case the primary stated target
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Scorecard Designer SAVE CLOSE
Warehouse M
Name *
Company Scorecard Description
Warehouse [yp  (KPLARR-01) .
Perspectives
Profit '™
v B warehouse M MP P o
_ Profit
v @ warehouse M MP P KPI-ARR-OT v i} et .
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v B Profit M MP ] &
~ Profit M MP P

a a

KPI-DEP-02

Fig. 1.469: Select the KPI with priority.

returns the lower threshold, namely the “green” one, while it gets the threshold of a primary stated target in case
the latter returns the other thresholds, namely the “yellow” or the “red” one.

Scorecard Designer SAVE CLOSE
Warehouse M
Name *
Company Scorecard Description
warehouse | .
Perspectives
Profit MP (Profit)
~ B warehouse M MP P o
— Profit
v Warehouse M MP P m ot M .
. KPI-ARR-01 &
~ B Profit M MP P profit ™ il
~ Profit M MP P

a8 s

KPI-DEP-02

Fig. 1.470: Perspective policy.

Remember to save once perspectives and targets have been set.

1.12.2.2 Creation of a Scorecard document

Once saved it is possible to develop a scorecard document which can be easily consulted by (authorized) end users. To
create a scorecard document click on the “Plus” icon available in the document browser and then “Generic document”.

Here fill in mandatory fields (marked with an asterisk) selecting the KPI type and KPI engine and save.

Then click on “Open Designer” to develop the template. Here select the “Scorecard” option as in figure below and
choose an existing scorecard from the list opened clicking on “Add Scorecard Assiociation”. Make the desired cus-
tomizations and save.

Figure below gives an example of the scorecard document interface. The arrows point out the perspectives’ achieve-
ment of the goals or, on the contrary, the missing of the targets. As well the achievement/failure of the single targets is
pinpointed by the arrow signals close to each target.

Note that it is possible to check the policy used for each perspective. In fact, by clicking on one of them a wizard
opens showing the policy adopted and the goal got by ach KPI.
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= New Document [ <]

Informations

Informations Open Designer Position
Visibility Restrictions
Upload Template ol
Label Name* Defined Restrictions o o
Retail_scorecard Retail Scorecard
Select Attribute ~ . Enter Value
Description -

Select The Functionalities Where The Document Will Be Visible

~ [ Functionalities

Preview Image & ~  [9 [] Analytical Engines
Type * Engine * v O D Cockpit
Kpi v Kpi Engine ~
Select a type to unleck the available engines ] D Impala
State * Refresh (Seconds)
Development v o0 0 [] Hive
Select the number of milliseconds after the document
will refresh O[] sparksaL
o © visivle I & Locked © [ Mongons
[ [] PostgressaL

Fig. 1.471: Create a generic document of type KPIL

Kpi Documi

O KPI @ Scorecard

Scorecard List

ADD SCORECARD
Q, search ASSOCIATION

name || Creation Date )

Company Scorecard 09/26/2022 o

Style

Font-Size Font-Size
Extra-Small (Bpx) ~ Roboto ~

Font Weight

Color
Normal ~

Fig. 1.472: Template creation window.
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Fig. 1.473: Scorecard document interface.

1.12.3 Create Alert

The Alert functionality available under the Tool section of Knowage main menu, as shown in Figure below, allows you
to implement a control over events. Technically it consists of monitoring the possible overcoming of fixed thresholds
and the consequent signal of anomalies by means of an email or by launching an ETL process. In next sections we
will see in details how to configure the alarms using the Alert feature.

1.12.3.1 Alert implementation

The Alert definition window (refer to the figure below) diplays the list of existing alerts and a search box at the top
of the page to facilitate to browse over the items. In the right top corner of the list it is available the “Plus” icon to
configure a new alert.

Clicking on the “Plus” icon the page in the following figure opens.

Give a name and select the KPI listener from the combobox. Then indicate the start date, the start time and eventually
the Alert implementation end date. Specify the time interval and how many times it must be repeated. At this point
choose between Single Execution and Event before trigger actions: in the first case the alert must signal the anomaly
just once its occurence while in the other case it must send the alarms when the irregularity occurs as many times as
specified. Note indeed that the box is editable and it must contain a number which indicates the number of irregularities
that has to be detected before the alert starts.

At the bottom of the page associate the KPI of interest and select the action by clicking on the Add action button.
Here you can choose between Send mail, Execute ETL document or Context Broker.

If the “Send mail” is chosen, the user is asked to insert the thresholds that should be monitored: in case the latter are
overcomed the functionality sends the email to the indicated subjects. Remember to insert all mandatory fields (name,
thresholds and subjects of the mail) and, in particular, to select the user to which the email is sent. Note that in the
“Mail to” box you can type both mail addresses or usernames (for example “user_admin”), helped by the automatic
insertion text. In fact, Knowage server will pick out the mail address from the profile attribute associated to that user.
Therefore, we recommend to set the profile attribute previously. In particular, remember that the profile attribute must
be Alert implementation called “email”.
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DATA PROVIDERS CATALOGS TOOLS SERVER SETTINGS IMPORT/EXPORT
a8 Data source Business Models Scheduler Metadata Artifacts
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) KPI Scheduler
Constraints
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Behavioural Model
Lineage

Alert Definition

search Q

Product Sales Alert
EXPIRED

Fig. 1.474: Alert functionality from contextual menu.

KPI check
EXPIRED
@ Alert Definition
The Alert definition allows you to define a serie of action to start when one or more KPI reach a specific threshold. You can set email alert,
execute ETL or call a context broker .Click on one existing item from the list on the side, or press the "+" button to add one.
Fig. 1.475: Alert definition window.
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Action List

Add new action

Fig. 1.476: Alert settings.
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- Mail To

name.lastname@mail.com ‘

Press Enter to confirm the input value

Mail Subject

Heading % SansSerif 2 B I U A K

S H <+ T

WARNING! Error detected||

Fig. 1.477: Send email configuration.

Furthermore, note that the mail body can contain a plain text message or a table showing the registered KPI values
which activated the alert. To enable table visualization option you must insert the placeholder *TABLE_VALUE* in
the mail body as shown in Figure below.

If the “Execute ETL document” option is selected, the alert will launch an ETL process when the chosen thresholds
are ovecomed. Namely, the functionality will launch a process to execute batch actions as the writing of proper tables
of a DWH, creation of a file, the call to a log service. Note that the ETL process must exist as a document in Knowage
server. An example is given in the following figure.

Save both the action and the alert configuration settings to store your alert. Remember that it is possible to schedule
more than one monitoring over the same alert definition.

1.13 Create an ETL Process

Knowage allow the upload of data from source systems according to a common ETL logic, as well as the monitoring
of data flows continuously feeding the data warehouse. To this end, Knowage provides the ETL Knowage Talend
Engine.

1.13.1 KnowageTalendEngine

Knowage Talend Engine integrates the open source tool Talend Open Studio (TOS). Talend Open Studio (TOS) is a
graphical designer for defining ETL flows. Each designed flow produces a self-alone Java or Perl package. TOS is
based on Eclipse and offers a complete environment including test, debug and support for documentation.

The integration between Talend and Knowage is twofold. TOS includes Knowage as a possible execution target for its
job, while Knowage implements the standard context interface for communicating with Talend. Jobs can be directly
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Fig. 1.478: Send email containing a table with detected values.

Add New Action X
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Fig. 1.479: Execute document configuration.
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executed from Knowage web interface or possibly scheduled.

Furthermore, the analytical model for monitoring ETL flows can be successfully applied to the analysis of audit and
monitoring data generated by a running job. Note that this is not a standard functionality of Knowage suite, but it
can be easily realized within a project with Knowage. To create an ETL document, you should perform the following
steps:

* Job design (on Talend);

* Job deploy;

» Template building;

* Analytical document building;
* Job execution.

In the remainder of the section, we discuss in detail all steps by providing examples.

1.13.2 Job design

The job is designed directly using Talend.

Designing an ETL job requires to select the proper components from Talend tool palette and connect them to obtain
the logic of the ETL flow. Talend will map to appropriate metadata both the structure of any RDBMS and the structure
of any possible flow (e.g., TXT, XLS, XML) acting as input or output in the designed ETL.

To design the ETL, several tools are available: from interaction with most RDBMS engines (both proprietary and
open source) to support for different file formats; from logging and auditing features to support for several communi-
cation and transport protocols (FTP, POP, code, mail); from ETL process control management to data transformation
functionalities.

Talend also supports data quality management. Furthermore, it enables the execution of external processes and can
interact with other applications, e.g., open source CRM applications, OLAP and reporting tools.

The tMap tool allows the association of sources to targets according to defined rules. The main input is the source table
in the data warehouse, while secondary (or lookup) inputs are dimensions to be linked to data. The output (target) is
the data structure used for aggregation.

It is also possible to design parametric ETL jobs. We will see how to manage them in the next steps.

1.13.3 Job deploy
Once you have designed the ETL job, you should deploy it on Knowage Server. First of all, configure connections
properties to Knowage Server. Select Preferences > Talend > Import/export from within Talend. Then set connection

options as described below.

Table 1.12: Connection Settings.

Parameter Value

Engine name KnowageTalendEngine

Short description | Logical name that will be used by Talend

Host Host name or IP address of the connection URL to Knowage
Port Port of the connection URL to Knowage

Host Host name or IP address of the connection URL to Knowage
Password Password of the user that will perform the deploy
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Once you have set the connection, you can right click on a job and select Deploy on Knowage. This
will produce the Java code implementing the ETL and make a copy of the corresponding jar file at
\\resources\\talend\\RuntimeRepository\\java\\Talend project name of Knowage Server. It is possible
to deploy multiple jobs at the same time. Exported code is consistent and self-standing. It may include libraries
referenced by ETL operators and default values of job parameters, for each context defined in the job. On its side,
Knowage manages Talend jobs from an internal repository at resources/talend/RuntimeRepository, under the
installation root folder.

1.13.4 Template building

As with any other Knowage document, you need to define a template for the ETL document that you wish to create.
The ETL template has a very simple structure, as shown in the example below:

Listing 1.55: ETL template.

<etl>
<job project="Foodmart"
jobName="sales_by_month_country_product_familiy"
context="Default"
version="0.1"
language="java"
/>
</etl>

The tag job includes all the following configuration attributes:
* project is the name of the Talend project.
* jobName is the label assigned to the job in Talends repository.

* context is the name of the context grouping all job parameters. Typically it is the standard context, denoted with
the name Default.

* version is the job version.
* language is the chosen language for code generation. The two possible options are: Java and Perl.

Values in the template must be consistent with those defined in Talend, in order to ensure the proper execution of the
ETL document on Knowage Server.

1.13.5 Creating the analytical document

Once we have created the template, we can create a new analytical document following the standard procedure. Use
the plus button and choose “Generic Document”. Proceed by filling in the necessary fields, uploading the XML
template we have just created and selecting “ETL Process” as the type and “Talend engine” as the engine. Select then
the corrisponding data source and the document state.

If the job has parameters, they should be associated to the corresponding analytical drivers, as usually. In other words,
you have to create an analytical driver for each context variable defined in the Talend job.

1.13.6 Job execution

A Talend job can be executed directly from the web interface of Knowage Server and of course from a Talend client.
To execute the job on Knowage, click on the play button near the document in the document browser, like with any
other analytical document. The execution page will show a message to inform that the process was started.
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etl_template 2
Label * Mame *
DOC-ETL DOC-ETL
Description
Preview Image XL
Type = Engine *
ETL Process V Talend Engine W
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Fig. 1.480: ETL document creation interface.
DOCETL 7 B ¢ ¥ x

JOB: JOB_WF_AGGREGATI - ETL PROCESS STARTED. THE END OF THE PROCESS WILL BE NOTIFIED THROUGH THE EVENTS PORTLET.

Fig. 1.481: ETL document execution interface.
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1.13.7 Job scheduling

Most often it is useful to schedule the execution of ETL jobs instead of directly running them. You can rely on
Knowage scheduling functionality to plan the execution of Talend jobs. While defining a scheduled execution, you
can set a notification option which will send an email to a set of recipients or a mailing list once the job has completed
its execution. To enable this option, check the flag Send Mail.

1.14 How use Localization Management

Knowage allows to change the localization in order to use different languages. We can distinguish two main categories:
¢ System labels: the labels of the Knowage Graphical User Interface
 User labels: labels created by the user in documents or objects created

The user can change the language to use in Knowage by doing the following:

- Gerrnan

espandal
french

italian

poriuguese

Languages [ Chinese (simplified)

CLOSE

CJOR=g=t |

Fig. 1.482: How to change language in Knowage.

1.14.1 System labels

It is also possible to change the default language to use the first time the user logs in; to do this the admin needs to:
* Open the menu and select under Server Settings, Configuration Management

¢ Change the property SPAGOBL.LANGUAGE_SUPPORTED.LANGUAGE.default and insert the locale under
the column valueCheck using the format languageCode, national Variety (e.g.: en,US)

The currently supported languages for system labels are: - Italian - English - French - Spanish

SPAGOBI LANGUAGE_SUPPORTED LANGUAGE default default enus LANGUAGE_SUPPORTED

Fig. 1.483: Change default language.
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It is also possible to translate objects created by the user like:
* Analytical Driver name shown in the Parameter Panel
* Name and description of an analytical document
* Name of a menu entry
* Name of a dataset shown in the Workspace
* Name of a business model shown in the Workspace
¢ Name of a federation shown in the Workspace
* Name of a functionality (folder) in the document browser
* Name of a cross navigation when requested to a final user

* Inside a dashboard: Title of columns in a table widget and crosstab, title, subtitle, no data message, axis and
legend title in the charts

1.14.2 User labels

To set User labels:

* Check the available languages under the Domains configuration in the Admin menu (see the entry with domain
code LANG). The ValueCd must have the ISO code of the language (three letters).

* Inside the knowage metadata database the table SBI_I18N_MESSAGES contains the labels translations.

LANGUAGE_CD: must be the ID of the language from the SBI_DOMAINS table

LABEL: is the label name to be used as placeholder, must begin with i18n

MESSAGE: contains the translated string in that particular language that corresponds to that label
ORGANIZATION: the tenant name

1.14.3 BIRT labels

Select the report and set the resource file bundle name in the resources tab of the Property Editor; the default message
bundle is messages. The name of the properties file is messages_ plus the current locale, e.g. for English USA
language: messages_en_US.properties

The messages file has a syntax like this for each label, message_code = internationalised message For example:
title_code = title of the document

To localize a message in a field within a report template, the user needs to define the code filling the Text key field by
clicking on the Localization voice under the field properties tab.

1.15 How create a Data Preparation

1.15.1 What is that for?

Data Preparation is a functionality available since version 8.1 that allows users to create a prepared dataset, starting
from an existing one. In this way users can create a prepared dataset and than using it inside a dashboard or simply
using it as another dataset. Users have the capability of creating complex and specific datasets quite easily and quickly,
in order to use them for any purpose.
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1.15.2 Preparing a dataset

The first step is selecting a dataset to work on. You can do it selecting the desired dataset into your workspace section
(there should be also a Data Preparation entry):

‘ {. My Workspace Data Preparation =] °

D Recent search

U & iy Repository > el 11 Name 1] Tags 11
o e found

LAl = vyoata

B MyModels
68 My Analysis
@ schedulation

%g Data Preparation

Fig. 1.486: The Data Preparation entry.
There are two ways to prepare and start a data preparation process. The first one is starting from MyData section.
Click on MyData and select your desired dataset.
Then click with the right click of mouse and select “Open Data Preparation”:
This operation triggers the avro-file creation process.
The second way is clicking on + botton on the top right of Data Preparation section:
And then select your source dataset.

If avro file is created now you should be able to open the data preparation screen, there should be a check icon next to
the actions menu:

Data preparation main screen:

1.15.3 Data Preparation Transformations
You can apply transformations to the source dataset just picking the transformation action, step by step, until you reach
the desired result.

In the main toolbar menu, there is a set of main transformations (most of them can be applied on many columns in the
same time):

¢ Add column: Adds a new column as a calculated field.
e Merge columns: Adds a new column merging two selected ones.
* Split columns: Adds two columns splitting a selected one.

« Filter: Filters a selected column by math conditions (more info later on).
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Fig. 1.487: Search for your dataset example.
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Fig. 1.488: Select “Open Data Preparation”
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Fig. 1.489: For more info about what ‘“Preparing avro file” means please refer to “Data Preparation technical detail”
section.
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Fig. 1.490: Click on + botton on the top right of the page.
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Fig. 1.491: Search for your dataset example.
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Fig. 1.492: There is a check icon on the left icons menu for your selected dataset.

1.15. How create a Data Preparation 353



Knowage

‘ {. Data Preparation (Original: DEMO_cards._customers)

© s o @ m (57 <«

= IS #  pomel menbers #  bronemembers # gl members #  gldenmembers
= @ o8 2122 180 ass
7 562 3505 an 763
B 1043 1266 653 180
2 43 817 1401 247 196
. 8 1382 2686 564 147
F <5 1009 1944 154 386
50 27 1820 a8 20
n 999 1562 435 a3
68 985 1437 498 628
p O 09 2526 258 a7
6o 653 2582 a7 s
o [ 1002 2012 165 702
e 1155 235 26 256
s B 1493 1941 658 1008

o2 740 2075 an n
64 732 3255 349 454
62 961 2363 235 577
95 1108 1911 157 13
57 £l 2159 303 551
45 21 2172 368 431

Fig. 1.493: Data Preparation main screen.
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Fig. 1.494: Transformations toolbar icons.

Padding: Adds characters on left or right side of a selected column.

* Remove duplicates: Removes duplicates from selected columns.

* Remove null: Removes null values from selected columns.

» Replace: Replace selected values from specific columns.

¢ Trim: Removes white spaces from specific columns. (Available for single column only)
* Drop: Remove a specific columns. (Available for single column only)

The Add column transformation allow user to add a calculated field of type numeric, string or temporal. These
functions are a subset of Spark SQL language functions and are used for calculations or manipulating data. For more
info see https://spark.apache.org/docs/2.4.8/api/sql/index.html.

Merge columns: Adds a new column merging two selected ones using a separator.

Split columns: Creates two new columns splitting a selected one using a specific condition (ie a character).
Filter: Filters a selected column by special conditions.

Padding: Adds characters on left or right side of a selected column.

Remove duplicates: Removes duplicates from selected columns.

Remove null: Removes null values from selected columns.

Replace: Replace selected values from specific columns. Old char is the old value to be replaced.

Two more transformations are present only by clicking on a specific column: TRIM and DROP transformations.
Drop column: Removes a specific column from table.

Trim column: Removes white spaces from column.

1.15.4 Data Preparation technical detail

What is an AVRO file?

Auvro is a data serialization system.
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Calculated Field
(D calculated field description

Column Name

Category
FIELDS ALL

= ace

FUNCTIONS.

= NORMAL_MEMBERS = abs(ernr)

& calculated field

= BRONZE_VEVEERS = scosfenn) Clck on one oftheliste functions to get mare information about
it

= SLVER MEMBERS = add months(start_date, num_morths)

= avorox percentlelcol.oercentage . acouracv)

Fig. 1.495: Available functions are a subset of Spark SQL language functions

Merge Columns - Parameters Configuration

(@ The output type s always String

Columns v Separator Column Name

CANCEL APPLY

Fig. 1.496: Merge columns dialog example.
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split Column - Parameters Configuration

O

Column ~  Conditions

Output Column 1

Name

Output Column 2

Name

CANCEL APPLY

Fig. 1.497: Split columns dialog example.

Filter - Pax Configuration

e ‘

CANCEL APPLY

Filter - Parameters Configuration

(i) Fitter the dataset using the selected conditions. If more then one AND logical operator will be used

Column Conditions
age
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Filter - Parameters Configuration

(@) Filter the dataset using the selected conditions. If mare then one AND logical operator wil be used

Column Conditions
age ~ ’7

Fig. 1.498: Filter dialog example.

Padding - Parameters Configuration

Columns

CANCEL APPLY

Fig. 1.499: Padding dialog example.

Remove Duplicates - Parameters Configuration

() Removes duplicate values from a range of values.

Columns

CANCEL APPLY

Fig. 1.500: Remove duplicates dialog example.
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Remove NULL - Parameters Configuration

® Tov0

Columns

CANCEL APPLY

Fig. 1.501: Remove null dialog example.

Replace - Parameters Configuration

(@) replace(searchvalue, newvalue)

Columns 0ld Char New Char

CANCEL APPLY

Fig. 1.502: Replace dialog example.
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Deleted X

/A This item will be deleted. Are you sure you want to continue with this operation?

No Yes

Fig. 1.503: Drop columns dialog warning.

“Trim - Parameters Configuration

© o0

Coumns
golden_members

CANCEL APPLY

Fig. 1.504: Trim column dialog example.
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Avro is a data serialization framework developed within Apache’s Hadoop project. It uses JSON for defining data
types and protocols, and serializes data in a compact binary format.

Avro relies on schemas. When Avro data is read, the schema used when writing it is always present. This permits
each datum to be written with no per-value overheads, making serialization both fast and small. This also facilitates
use with dynamic, scripting languages, since data, together with its schema, is fully self-describing.

When Avro data is stored in a file, its schema is stored with it, so that files may be processed later by any program. If
the program reading the data expects a different schema this can be easily resolved, since both schemas are present.

Please refer to official documentation for more info: https://avro.apache.org/

Avro is used for store Knowage datasets data and schema (with columns metadata) in order to use them as input source
for Data Preparation process.

When user open a dataset for data preparation for the first time, ad avro file is created. This file is read and then it will
be used as data source for data transformations that will be sent to Livy-Spark.

1.15.5 Saving and Using a prepared dataset

Now let’s see how to save a prepared dataset. For our documentation example we use two transformations: DROP and
then a FILTER on “age” column.

We removed “golden_members” column:

Deleted X

A This item will be deleted. Are you sure you want to continue with this operation?

No Yes

Fig. 1.505: Drop columns dialog example.

And then we filtered by age minor than 60:

The resulting transformations chain can be seen on the right of the page:

As you can see you can remove or preview the last operation (in our case the FILTER transformation).

To see a description of the transformation just click on the eye icon (if present, some transformations don’t need it):

You can see how transformation has been configured. Then you can also remove the transformation by clicking on the
trash bin:

If you want to save the prepared dataset click on the save icon on the top right of the page:
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®

Filter - Parameters Configuration

(i) Filter the dataset using the selected conditions. If more then one AND logical operator will be used

Column Conditions Number
age o= v ’7 o0 =

CANCEL APPLY

Fig. 1.506: Filter columns dialog example.

x

& ORIGINAL: DEMO_cards_customers

Transformations

FILTER- AGE @ @

DROP-GOLDEN MEMBERS

Fig. 1.507: Transformations list is present on the right panel.
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Filter - Parameters Configuration

(i) Fitter the dataset using the selected

Column Cenditions

CANCEL

Fig. 1.508: Transformation preview dialog example.

X

S ORIGINAL: DEMO_cards_customers

Transformations

FILTER - AGE %

DROP - GOLDEM_MEMBERS

Fig. 1.509: You can delete the last one only.
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Save Prepared Dataset

Name

Description

Enable scheduiation @iPause schedulation |

Refresh Rate v

@ acizoona

CANCEL SAVE

Fig. 1.510: Save panel example.

Here you can choose the name, the description and the schedulation if you want to update the dataset, using the
transformation selected, periodically.

After clicking on SAVE button you will see a confirmation message:

After that, waiting for a few moments you will be able to see your data saved on selected datasource clicking on the
eye icon on the right into the data preparation section.

If the ingest operation has not finished yet or if there were problems with saving data you will see a warning message
telling that the operation is not completed.

You can monitor the process using the monitor section, right click on your saved prepared dataset and clicking on
“Monitoring”:

You will see a popup with the process results, in case of errors you can download a log file. On the left side you can
also change the schedulation of the periodic prepared dataset update.

Now it is possible to see the prepared dataset into the Dataset Management section or into MyData Workpace section,
so for example you can use it later for a dashboard.
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Save Prepared Dataset

MName
MyPreparedDataset

Description

Enable schedulation @ Pause schedulation ||

Refresh Rate
Daily

O Every day/s startingin

O Every not working days

(D At12:00 AM

CANCEL SAVE

Fig. 1.511: Split columns dialog example.

Fig. 1.512: Saving confirmation.
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‘ {’ My Workspace

D Recent

Ds_1421002

normal_members: bronze_members silver_members
o Yoo vrooE A

517 1401
1009

Showing 1t0 15 0f 19

Fig. 1.513: Prepared data preview panel.
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B8 My Models
"
B My Analysis
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@ Schedulation
D
®y Data Preparation
]
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Data Preparation

search

Label 1] Name 1) Tags 11
as_1a21002 MyPreparedDataset

Fig. 1.514: Select monitoring entry.
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Monitoring
Execution Log
Enable schedulation @) Pause schedulation ||

Refresh Rate Startdate T] Stop Date T| status ) Number of records 1]
Daily 28/06/2022 09:30:21 28/06/2022 09:30:34 oK 9

O every day/s starting in

(O Every not working days

@ at1200m

Showing 10 1 of 1

[ [

Fig. 1.515: Schedulations and monitoring panel example.

Data Source Management st B X
cac Q
& Name * Dialect *
cache MySQL/MariaDB (INNODE) v
cache @
cache
- Description
L cache

[ Multischema

Read Only
(O Readonly (@) Read and wiite Use as cache Use for data preparation

Type

QO JosC @ JNDI

JNDI Name *
Java:comp/env/jdbe/ds_cache

For Forexampe:

Fig. 1.516: Dataset Management panel example.
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CHAPTER 2

Knowage management

2.1 Add new Data Source

To let all the BI tools work properly, you need to configure DB connection. There are two different options available
for the configuration, JNDI (recommended) and JDBC.

2.1.1 Connect to your data

In order to connect to your data, you have to define a new data source connection.
Knowage manages two types of data source connections:

* connections retrieved as JNDI resources, which are managed by the application server Knowage is working on.
This allows the application server to optimize data access (e.g. by defining connection pools), reason why they
are preferred. By clicking on the following link, you can find information on how creating connection pools in
Tomcat : https://tomcat.apache.org/tomcat-8.0-doc/jndi-datasource-examples-howto.html

e direct JDBC connections, which are directly managed by Knowage;

Important: How to create connection JNDI on Tomcat
¢ Create a connection pool on TOMCAT_HOME/conf/server.xml

¢ Add a ResourceLink on context.xml

To add a new connection, first add the relative JDBC driver to the folder TOMCAT_HOME/1ib and restart Knowage.
Then, log in as administrator (user: biadmin, password: biadmin are the default credentials) and select the Data
source item from the Data provider panel in the administrator menu.

By clicking the Add button on the top right corner of the left panel, an empty form will be displayed on the right.
Requested information to create a datasource:

¢ Name, identifier of the data source.
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Data Source Management

search

foodmart_oracle2
foodmart_mysql
foodmart_mysg

foodmart_demo
foodmart_demo

impala2
mpala2

prova

prova

foodmart_postgresql

faodmart_postgresq

HiveBD
HiveBD

sanittest

foodmart
foodmart

000000000

2 2 686 52 6 2 2 8 &

Name *

@ Data Source Management

The datasources allows you to define an ‘access point' for your document data. It's possible to change the type, the dialect and to set the
url or settings. Click on one existing item from the list on the side, or press the "+" button to add one.

Fig. 2.1: Add a new data source

test X

13

Dialect* w

Description

Read Only
@ Read Only Read and write

Type

(@) JoBC () JNDI

User

kte_admin

Use for data preparation

Password (Only If Changed)

URL *

Driver *

Fig. 2.2: Data source details - JDBC.
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* Dialect, used to access the database. Supported dialects are:

Table 2.1: Certified Data Sources

Certified Data Sources

Oracle 11, 12
MySQL 57,8
PostgreSQL 8.2,9.1,12.3
Maria DB 10.1, 10.2, 10.3
Teradata 15.10.0.7
Vertica 9.0.1-0
Cloudera 5.8.9

Apache Hive 1 1.1.0

Apache Hive 2 232

Apache Impala 2.6.0

Apache Spark SQL 2.3.0

Apache Cassandra 2.1.3

Mongo DB 3.2.9

Orient DB 3.0.2

Google Big Query _

Amazon RedShift (JDBC driver v1)
Azure Synapse -

* Read Only/Read and write, the option Read Only is set by default. In case the data source is defined as
Read-and-write, it will be used by Knowage to write temporary tables.

* Type, by default set to JDBC
— In case of a JDBC connection, the fields to fill in are:
% User, Database username.
+ Password, Database password.
+ Driver, Driver class name. An example for MySQL databases is com.mysql. jdbc.Driver.
— In case of a JNDI connection, the fields to fill in are:

* Multischema, if checked, the JNDI resource full name is calculated at runtime by appending a
user profile attribute (specified in the Multischema attribute field) to the JNDI base name, defined
in the server.xml.

x JNDI Name, depends on the application server. For instance, in case of Tomcat 7, the format
java:comp/env/jdbc/<resource_name> is used. If the data source is multischema, then the
format is java:comp/env/jdbc/<prefix>.

In case of checking the option Use as cache, the datasource will be used as cache in Knowage.

After filling in all the necessary information, test the new data source by clicking on the 7est button at the top right
corner of the page and then Save it.

Now you are connected to your data and you can start a new Business Intelligence project with Knowage.

2.1.2 Big Data and NoSQL

In this section we describe how you can connect Knowage to different Big Data data sources.
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test 3 X

Read Only

(®) Read Only Read and write Use as cache Use for data preparation

Type
() JoBc (@) JND

JNDI Mame *

For the data source configuration you should specify the connection pool configured inside the application server. For example: java:comp/env/jdbe/foodmart

Fig. 2.3: Data source details - JNDI.

Important: Enterprise Edition only

Please note that these connections are only available for products KnowageBD and KnowagePM.

2.1.2.1 Hive

Apache Hive is a data warehouse infrastructure built on top of Hadoop for providing data summarization, query and
analysis. Apache Hive supports analysis of large datasets stored in Hadoop’s HDFS and compatible file systems such
as Amazon S3 filesystem. It provides an SQL-like language called HiveQL with schema on read and transparently
converts queries to map/reduce, Apache Tez and Spark. All three execution engines can run in Hadoop YARN.

Every distribution of Hadoop provides its JDBC driver for Hive. We suggest you to use or the Apache one or the one
specific of your distribution. In general the JDBC driver for Hive is composed by different .jars, and so you should
deploy the JDBC driver with all dependencies in your application server. If you are creating a model you should create
a new Data Source Connection and import the JDBC driver and all the dependencies.

For example suppose you want to connect to Hive using Apache driver you should include these libraries (according
to your Hive version) shown in Figure below.

chapter_4/medjia/image27.png

Fig. 2.4: Libraries to include in the apache driver.
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If you forget to add one or more libraries, you will likely get a NoClassDefFoundError or
ClassNofFoundException.

The parameters for the Hive connection are:
¢ Dialect: Hive QL;

* Driver Class: org.apache.hive. jdbc.HiveDriver (if you are not using some specific driver of some dis-
tribution. In this case search in the documentation of the distribution);

¢ Connection URL: jdbc:\hive2:\//<host1>:<portl>,<host2>:<port2>/dbName;sess\\_var_list?
hive_conf_list#hive_var_list.

Here <hostl>:<portl>,<host2>:<port2> is a server instance or a comma separated list of server instances to
connect to (if dynamic service discovery is enabled). If empty, the embedded server will be used.

A simple example of connection URL is jdbc:\hive2://192.168.0.125:10000.

2.1.2.2 Spark SQL

Spark SQL reuses the Hive front end and metastore, giving you full compatibility with existing Hive data, queries
and UDFs. Simply install it alongside Hive. For the installation of Spark we suggest you to look at the spark website
http://spark.apache.org/. To create a connection to the Spark SQL Apache Thrift server you should use the same JDBC
driver of Hive.

¢ Driver Class: org.apache.hive. jdbc.HiveDriver (if you are not using some specific driver of some distro.
In this case search in the documentation of the distro);

¢ Connection URL: jdbc:\hive2://<hostl>:<portl>,<host2>:<port2>/dbName;sess\\_var_list?
hive_conf_list#hive_var_list.

Look at the Hive section for the details about parameters. The port in this case is not the port of Hive but the one of
Spark SQL thrift server (usually 10001).

2.1.2.3 Impala

Impala (currently an Apache Incubator project) is the open source, analytic MPP database for Apache Hadoop. To
create a connection to Impala you should download the jdbc driver from the Cloudera web site and deploy it with all
the dependencies, on the application server. The definition of the URL can be different between versions of the driver,
please check on the Cloudera web site.

Example parameters for Impala connection are:
¢ Dialect: Hive SQL;
¢ Driver Class: com.cloudera.impala. jdbc4.Driver;

¢ Connection URL: jdbc:\impala://dn03:21050/default.

2.1.2.4 MongoDB
MongoDB is an open-source document database that provides high performance, high availability, and automatic
scaling. MongoDB obviates the need for an Object Relational Mapping (ORM) to facilitate development.

MongoDB is different from the other dbs that Knowage can handle, because it does not provide a JDBC driver, but
a Java connector. The MongoDB Java driver (at this moment version 3.5.0 is included) is already included inside
Knowage so no download is required to add it to the application server.

Example parameters for the connection are:
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* Dialect: MongoDB;

 Driver Class: mongo;

* Connection URL: mongodb://localhost:27017/foodmart(please don’t include user and password in this URL).
Please keep in mind that the user needs the correct privileges to access to the specified database. For example, on

MongoDB you can create a user using this command on the Mongo shell:

Listing 2.1: User creation.

db.createUser(
{
user: "user",
pwd: "user",
roles: [ { role: "readWrite", db: "foodmart"™ } ]
}
D)

Afterwards you must create a role that is able to run functions (this is the way used by Knowage to run the code wrote
in the MongoDB’s dataset definition) and assign it to the user:

Listing 2.2: Role assignment .

use admin

db.createRole( { role: "executeFunctions", privileges: [ { resource: { anyResource: true }, actions: [
—"anyAction" ] } 1, roles: [] } )

use foodmart

db.grantRolesToUser("user", [ { role: "executeFunctions", db: "admin" } 1)

See also  this useful links: - (https://docs.mongodb.com/manual/tutorial/enable-authentication/)
- (https://www.claudiokuenzler.com/blog/555/allow-mongodb-user-execute-command-eval-mongodb-
3.x#.W59wiaYzaUl)

2.1.2.5 Cassandra

Apache Cassandra is an open source distributed database management system designed to handle large amounts of data
across many commodity servers, providing high availability with no single point of failure. Cassandra offers robust
support for clusters spanning multiple datacenters, with asynchronous masterless replication allowing low latency
operations for all clients.

There are different ways to connect Knowage to Cassandra.

If you are working with DataStax Enterprise you can use Spark SQL connector and query Cassandra with pseudo
standard SQL (https://github.com/datastax/spark-cassandra-connector/blob/master/doc/2_loading.md)

Another solution is to download the JDBC Driver suitable for your Cassandra distribution and query Cassandra using
the CQL language. You must deploy the JDBC driver with all dependencies in your application server (copy them into
TOMCAT_HOME/1ib folder and restart).

Refer to the JDBC driver documentation in order to see how to configure the JDBC connection parameters.

Unless you are using Spark SQL to read from Cassandra, the definition of a business model over Cassandra data using
Knowage Meta will be available in the next releases.

2.1.2.6 Google Big Query

Knowage supports Google Big Query datasources trough Simba JDBC Driver: see official documentation.
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For example, to create a JDBC connection to a Google Big Query dataset using a service account, you can add the
following configurtaion to TOMCAT_HOME/conf/server.xml:

<Resource auth="Container" driverClassName="com.simba.googlebigquery.jdbc42.Driver" logAbandoned="true".
—maxActive="20" maxIdle="4"

maxWait="300" minEvictableIdleTimeMillis="60000" name="jdbc/my-bigquery-ds" removeAbandoned="true".,
—removeAbandonedTimeout="3600"

testOnReturn="true" testWhileIdle="true" timeBetweenEvictionRunsMillis="10000" type="javax.sql.DataSource"

url="jdbc:bigquery://https://www.googleapis.com/bigquery/v2:443;ProjectId=<<project-id>>;0AuthType=0;
—0OAuthServiceAcctEmail=<<service-account-email>>;0AuthPvtKeyPath=<<json-key>>;DefaultDataset=<<default-
—dataset>>;FilterTablesOnDefaultDataset=1;"/>

2.1.2.7 Google Cloud Spanner
Knowage supports Google Cloud Spanner datasources via the official open source JDBC driver: see official documen-
tation.

For example, to create a JDBC connection to a Google Cloud Spanner dataset using a service account, you can add
the following configurtaion to TOMCAT_HOME/conf/server.xml:

<Resource auth="Container" driverClassName="com.google.cloud.spanner.jdbc.JdbcDriver" logAbandoned="true".,
—maxActive="20" maxIdle="4"

maxWait="300" minEvictableIdleTimeMillis="60000" name="jdbc/my-spanner-ds" removeAbandoned="true".
—removeAbandonedTimeout="3600"

testOnReturn="true" testWhileIdle="true" timeBetweenEvictionRunsMillis="10000" type="javax.sql.DataSource"

url="jdbc:cloudspanner: /projects/<<project-id>>/instances/<<instance-name>>/databases/<<db-name>>;
—credentials=${catalina.home}/conf/google-cloud-spanner-auth-key.json"/>

2.1.2.8 Amazon RedShift

Knowage supports Amazon RedShift datasources through the Official vl JDBC Driver: see official reference. Ac-
cording to the documentation related to the use of JDBC drivers v1, a RedShift connection configuration can be done
exactly like a PostgreSQL configuration. You can test it creating an example db like this one: official sample testing
db. To create a JDBC connection to an Amazon RedShift dataset using a RedShift-only connection you can add the
following configuration to TOMCAT_HOME/conf/server.xml:

<Resource auth="Container" driverClassName="com.amazon.redshift.jdbc.Driver" logAbandoned="true" maxActive="10
—" maxIdle="1" minEvictableIdleTimeMillis="60000" name="jdbc/redshift" password="password" removeAbandoned=
—"true" removeAbandonedTimeout="3600" testOnReturn="true" testWhileIdle="true" timeBetweenEvictionRunsMillis=
—"10000" type="javax.sql.DataSource" url="jdbc:redshift://examplecluster.abcl23xyz789.us-west-2.redshift.
—»amazonaws.com: 5439/dev" username="user" validationQuery="SELECT 1"/>

2.1.2.9 Azure Synapse

Knowage supports connections to Azure Synapse datasources via SQL Server JDBC Driver (official documentation).

The following example shows how to create a JDBC connection to an Azure Synapse dataset, by adding the following
configuration to TOMCAT_HOME/conf/server.xml:

<Resource auth="Container" driverClassName="com.microsoft.sqlserver.jdbc.SQLServerDriver" logAbandoned="true".
—maxIdle="4" maxTotal="50" maxWait="-1"

minEvictableIdleTimeMillis="60000" removeAbandoned="true" removeAbandonedTimeout="3600" testOnReturn=
—"true" testWhileIdle="true"

timeBetweenEvictionRunsMillis="10000" type="javax.sql.DataSource" name="jdbc/synapse" username="<user>
—" password="<password>"

url="jdbc:sqlserver://your-synapse-instance.sql.azuresynapse.net:1433;database=<database>"_
—validationQuery="select 1"/>
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2.2 Scheduler

Knowage scheduler allows to schedule the execution of one or more analytical documents published on the Server.
Documents executed by the scheduler can then be distributed along different dispatching channels. In the following
we describe how to create an activity, schedule it and dispatch the results.

2.2.1 Create an Activity

In order to define a new scheduled activity the administrator must specify which documents compose the activity and
how to execute them. The list of all scheduled activities can be seen selecting Tools > Scheduler. To create a new
activity click on the “Plus” icon at the top of the page in the left area. In Figure below you can see the main scheduler
page and the new activity GUL

@ Scheduler
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Fig. 2.5: Left: scheduler main page. Right: New activity GUI
Give a name and a description to the new activity. Then select the documents that compose it by clicking on the “Plus”
icon and selecting them from the pop up wizard, see Figure below.

Now you need to specify how the scheduler must handle the analytical drivers of each selected document having
parameters.

There are two possibilities:
* selecting a value from those available for the specific analytical driver at definition time;
* executing the report one time for each possible values of the analytical driver.

A scheduled activity can be composed by more than one report. Once all desired documents have been added and the
management configuration of their parameters has been set up, save the activity by clicking on the save (disk) icon.
The new activity is shown in the list and can be modified or deleted using intended specifically icons.

You can manage your activity at any time just clicking on the name of the scheduling item (left side of the window)
and all its features will be displayed aside (right half part of the window).

To see and modify the list of the schedules associated to an activity, click on the “ADD” option you find in the “Timing
& Output” area in the bottom right side. Similarly, click on the same option to associate schedules to newly created
activities.

Timing & Output panel opens (Figure below).

It is composed by two areas: Timing and Output. The Timing tab let you set all properties of you schedulation.
Indeed here you decide its description and timing. A schedulation can be made in a chosen date and time if you
choose Single Execution as type. Otherwise it can be realized for fixed periods or start on a fixed event.

You can decide it, by choosing the schedulation type.
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Fig. 2.7: Manage parameters.
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Timing Description *
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Start Time: | 11:96

CANCEL SAVE

Fig. 2.8: Timing & Output panel.

Auvailable schedulation type are:
* Single Execution;
¢ Periodic Execution;
* Event Exectution.

A Single Execution is a fixed execution for a date and a time which happens only once. A Periodic Execution repeats
your schedulation periodically according to your settings. The Event Execution starts the scheduling when an event
happens.

You can choose among these event types:
e REST WS service,
* Context Broker message,
* Dataset.

If you choose Dataset, you have to select a right structured dataset. It has to give as results only true or false. Then
set the frequency in seconds. This is the frequency the dataset will be verified. For example if you set it on 10 seconds
it means that each 10 seconds the dataset is executed. If the result of its execution is true, the schedulation is trigged
otherwise it isn’t.

Once you are done, switch to the Qutput tab.

Here you can find the dispatch configurations, that can be different for all the documents that compose the scheduled
activity. All documents that compose the activity have their own dispatch configuration and the same document can
be distributed along multiple dispatch channels. You can switch among the documents included in your activity by
clicking on their name in the upper toolbar. There are many different possible dispatch channels that can be used to
distribute the results of the execution of a scheduled activity:

 Save as snapshot,
¢ Save as file,

¢ Save as document,
¢ Send to Java class,
¢ Send mail

In the following sections we explain them in detail.
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CANCEL SAVE

Fig. 2.9: Output panel.

2.2.1.1 Save as shapshot

The executed document can be saved as snapshots in cyclic buffers of configurable size. For example, it is possible
to store in the buffer the last 12 snapshots (the History Length field) of one report, scheduled to be executed one per
month, in order to have a one-year long history.

The list of all snapshots contained in the buffer can be accessed from the Show scheduled executions contained in
the Shortcuts menu. You can find it in the document toolbar at the top right corner. Each snapshot can be opened
or deleted from this panel. These steps are shown in the following figure. A snapshot contains data queried from the
database at the moment of its execution performed by the scheduler.

2.2.1.2 Save as file

The executed document can be saved as file on the filesystem in the path /knowage-<version> /resources (if no destina-
tion folder is specified). Otherwise, you can create the relative path of this subfolder by writing your subfolder name.
For instance, if you write “MyFirstScheduler” as file name and “Schedulation” as destination folder, after the schedu-
lation execution a subfolder Schedulation containing the file “MyFirstScheduler” is created in /knowage-<version>
/resources. If the subfolder Schedulation already exist your file is added to this subfolder. You can have a look at the
form in Figure below.

If you prefer to generate a .zip file containing the scheduled documents, you can check the dedicated mark.

2.2.1.3 Save as document

The executed document can be saved as an Ad hoc reporting document in the Knowage functionality tree. The
document execution will be saved in the specified folder and will be visible to all yous that can access that particular
folder. For those documents whose execution is iterated over a parameter value, it is also possible to use the value
of the parameter to decide to which folder the document shall be dispatched. To do so, define a mapping dataset
composed of two columns:
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Fig. 2.10: Steps to open saved snapshots

Timing & Output

Timing Output

sched_LOV [[] save as snapshot Saveasfle [ ] Saveasdocument [ ] SendtoJavaclass [ ] Send mail

[ save asfile ~

File Name *

0/100
Destination Folder

0/ 100
[[] save as Zip file

CANCEL SAVE

Fig. 2.11: Save as File form.
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* the first containing a specific parameter value;

* the second containing the label of the folder where the document shall be dispatched when the document is
executed with the corresponding parameter value.

Once you have defined the mapping dataset, you can use it in the configuration settings of the document dispatcher.
Like in the previous case, the scheduler will execute the report one time for each possible value of the parameter.
This time, however, execution results will be dispatched in different folders, according to the mapping defined in the
dataset.

2.2.1.4 Send to Java class
The executed document can be sent to a Java class implementing a custom dispatch logic. The custom class must
extend the abstract class JavaClassDestination that implements the method execute. This method is called by the

scheduler after document execution. Below an example of Java class.

Listing 2.3: Java Class Code Example.

package it.eng.spagobi.tools;

import it.eng.spagobi.analiticalmodel.document.bo.BIObject
public abstract class JavaClassDestination
implements IJavaClassDestination {

BIObject biObj=null;

byte[] documentByte=null;

public abstract void execute();

public byte[] getDocumentByte() {

return documentByte;

} public void setDocumentByte(byte[] documentByte) {
this.documentByte = documentByte;

}

public BIObject getBiObj() {

return biObj;

}

public void setBiObj(BIObject biObj) {

this.biObj = biObj;

}

}

The method getDocumentByte can be used to get the executed document, while the method getBiObj can be used
to get all metadata related to the executed document. The following code snippet shows an example of a possible
extension of class JavaClassDestination.

Listing 2.4: JavaClassDestination example.

public class FileDestination extends JavaClassDestination {

public static final String OUTPUT_FILE_DIR = "D:\\ScheduledRpts\\";
public static final String OUTPUT_FILE_NAME = "output.dat";

private static transient Logger logger = Logger.getlLogger(FileDestination.class);
public void execute() {

File outputDir;

File outputFile;

OutputStream out;

byte[] content = this.getDocumentByte();

String outputFileName;

logger.debug("IN");

outputFile = null;

out = null;

try {

outputFileName = getFileName();

logger.debug("Output dir [" + OUTPUT_FILE_DIR + "]1");
logger.debug("Output filename [" + outputFileName + "]1");
outputDir = new File(OUTPUT_FILE_DIR);

(continues on next page)

2.2. Scheduler 379




Knowage

(continued from previous page)

outputFile = new File(outputDir, outputFileName);

if(loutputDir.exists()) {

logger.debug("'Creating output dir [" + OUTPUT_FILE_DIR + "] ...");
if(outputDir.mkdirs()) {

logger.debug("Output dir [" + OUTPUT_FILE_DIR + "] succesfully created");
} else {

throw new SpagoBIRuntimeException( "Impossible to create outputd dir

[" + OUTPUT_FILE_DIR + "]");

}

} else {

if(loutputDir.isDirectory()) {

throw new SpagoBIRuntimeException( "Outputd dir [" + OUTPUT_FILE_DIR + "]
is not a valid directory");

}

}

try {

out = new BufferedOutputStream( new FileOutputStream(outputFile));

} catch (FileNotFoundException e) {

throw new SpagoBIRuntimeException(

"Impossible to open a byte stream to file

[" + outputFile.getName() + "]1", e);

} try {

out.write(content);

} catch (IOException e) {

throw new SpagoBIRuntimeException( "Impossible to write on file

[" + outputFile.getName() + "]", e);

}

} catch(Throwable t) {

throw new SpagoBIRuntimeException( "An unexpected error occurs while saving

document" + to file [" + outputFile.getName() + "1", t);

} finally {
if(out != null) {
try {

out.flush(); out.close(Q);

} catch (IOException e) {

throw new SpagoBIRuntimeException( "Impossible to properly close file
[" + outputFile.getName() + "]1", e);

}

}

logger.debug("OUT");

}

}

private String getFileName() {

String filename = "";

BIObject analyticalDoc;

List analyticalDrivers;

BIObjectParameter analyticalDriver;

String extension = "pdf";

analyticalDoc = getBiObj(Q);

analyticalDrivers = analyticalDoc.getBiObjectParameters();
for(int i = 0; i < analyticalDrivers.size(); i++) {
analyticalDriver = (BIObjectParameter)analyticalDrivers.get(i);
String parameterUrlName = analyticalDriver.getParameterUrlName();
List values = analyticalDriver.getParameterValues();
if(!parameterUrlName.equalsIgnoreCase("outputType")){

filename += values.get(0);

} else {

extension = "" + values.get(0);

}

}

filename = filename.replaceAll("[*a-zA-Z0-9]", "_");

filename +=
return filename;
}
}

+ extension;
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The class FileDestination copies the executed documents to the local filesystem in a folder named
D:\textbackslashScheduledRpts . The name of the report file is generated concatenating all the parameter values
used by the scheduler during execution. Once implemented and properly compiled, the Java class must be exposed
to the classpath of Knowage web application. For example, you can pack the compiled class into a .jar file, copy it
into the lib folder of Knowage web application and restart the server. As a last step, it is necessary to assign the fully
qualified name of the new class, e.g., it.eng.spagobi.tools.DestinationFile., to the configuration property classpath.

2.2.1.5 Send mail

Important: Enterprise Edition only

This feature is available only with KnowageER and KnowageSI, submodules of Knowage Enterprise Edition

The executed document can be sent to one or more mail recipients. The list of mail addresses to be used to forward
the executed document can be defined in three different ways:

* statically;
* dynamically, using a mapping dataset;
* dynamically, using a script.

In Figure below you can have a look at the mail form. In the following we will focus on each typology, clicking on the
info icon you get detailed information.

Timing & Output

Timing Output

Sched_LOV [[] save as snapshot [ ] saveasfile [ | Saveasdocument [_] Sendto Java class send mail
& Send mail ~

Fixed list of recipients

Mail To *

071000
[] use a DataSet as recipients’ list
D Use an expression
|:| Send unique mail for all scheduled decument (use this tab mail settings)

[] send zipped file?

1 inelida ramart mame fand Himmaetamnl in meail ek s

CANCEL SAVE

Fig. 2.12: Sending mail form.

2.2.1.5.1 Static list

If you want to choose a static list, check the option Fixed list of recipients and fill the configuration property Mail to
with the list of desired mail addresses separated by a comma. An mail for each executed document will be sent to all
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the mail addresses contained in the list.

2.2.1.5.2 Dynamic list with mapping dataset

In this case, you have to define a two-column dataset:
* the first containing a specific parameter value;
* the second containing each mail address the executed document should be dispatched to.

You can see an example of dataset in the following Figure.

parameter_value mail_address

1 | President namesurname@gmail.com

2 WP Country Manager name1surname 1@gmail.com
3 VP Information System name1surnamel@gmail.com
4 WP Human Resources name 1surname 1@gmail.com
5 VWP France name1surname1@gmail.com
6 HQ Information System name2surname2 @gmail.com
7 HQ Marketing name2surname2@gmail.com
8 HQ Human Resources name2surname2@gmail.com
9 HQ Finance and Account name2surname2@gmail.com

Example of mapping dataset for dynamic distribution list

Basically, when the parameter has a given value, the document will be sent to the corresponding email address. Once
you have defined the mapping dataset, you can use it in the configuration settings of the document dispatcher. With
this configuration, the scheduler will execute the report one time for each possible value of the parameter Position,
then dispatching the results to different recipients. Specifically, all execution results passing a value of the Position
parameter to the report starting with VP will be sent to namelsurnamel@gmail . com, the ones starting with HQ will
sent to name2surname2@gmail . com and the ones starting with President will be sent to namesurname@gmail . com.

2.2.1.5.3 Dynamic List with script

Check the option Use an expression and assign a value to the configuration property Expression with a parameter-
dependent expression like the following:

$P{dealer}@eng.it

Here dealer is a document parameter label ($P{dealer} will be replaced by the parameter value of the scheduled
execution).

2.2.2 Schedulation panel

To conclude our overview on the scheduler features, save your settings and go back to the main scheduler page.
Here you can select one of the available scheduled activities to explore details.

Here you find the following information:
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Fig. 2.13: Exploring the detail of a scheduled activity in Timing & Output panel (three dots menu).

Schedulation informations, it give some extra information about your schedulation concerning sending emails

¢ Schedulation detail, it opens the scheduling configuration and let you change them.

» Execute now, by clicking it you immediately start the execution of your schedulation.
* Pause schedulation, it lets you pause your schedulation.
¢ Resume schedulation, it appears after having paused a schedulation, it enables you to resume it.

In order to delete a schedulation you can use delete (recycle bin) icon, on the right side of a schedulation.

2.2.3 Scheduler Monitor

You can monitor the whole scheduling agenda by entering the Scheduler Monitor item from the Knowage Menu.
This feature allows you to check which schedulations are active in a certain future time interval and, eventually, to be
redirected to the schedulation area in order to modify the selected schedulation.

2.3 Server manager

Important: Enterprise Edition only

Server Manager functionalities are only available with Knowage Enterprise Edition

All the management functionalities can be found under Server Manager of the Knowage main menu.
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Fig. 2.14: Schedulation information pop up example
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Schedulation agenda allows you to search and display scheduled agenda.

" ® ® ® ®F ® - B DV D

Fig. 2.15: Schedulation Agenda tab
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Fig. 2.16: Server Manager Functionalities
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Alerts

This feature allows you to create or manage tenants. A single Knowage instance can have one or more tenants. In case
of a multi-tenant environment, each tenant owns and manages its own users, documents, configuration and parameters,
which are completely independent from those owned by other tenants. The Tenants functionality is only available for
the Knowage Enterprise Reporting (ER) license and users must have the superadmin role.

Tenant Management + @ X
Detail Product Types Data Source
search Q yp
training ®
Name *
kte o]

Fig. 2.17: Tenants Management window.
The left side of the image above, presents the list of existing tenants with the availability of a Search box, to help users
to browse throug the existing tenants. The Plus icon can be used to create a new tenant.

In a single-tenant environment the admin role matches with the superadmin. In a multi-tenants environment only one
user has the superadmin role for each tenant, while there can be more than one user with the admin role. Furthermore,
the superadmin is the only one who can set up JNDI datasources and access the cache configuration.

2.3.2 Templates

Each Knowage document is associated to a template. The template defines the standard layout of a document, including
specific information on its appearance and the way contents should be displayed. Templates can be encoded by hand or
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Fig. 2.18: Product types tab and Datasources tabs.

using Knowage Studio designers, when available. For each analytical document the history of templates is maintained.
Old templates can be restored if needed. A new version is saved at each deployment, either manual or from Knowage
Studio.

The Templates functionality allows the deletion of all those templates that have been created before a specific date.
This kind of operation allows the administrator to clean the environment and save some space in the Knowage metadata
database once a document life cycle is completed.

After inserting a date by clicking on the calendar icon, click on the funnel icon and select the documents of your
interest. The Delete button deletes the templates (of the selected documents), uploaded before the specified date. If
all the templates of a document come first of the specified date, the last template uploaded will be kept, so that no
document is accidentally deleted. See figure below.

‘ {‘ Reference Date

Enter & date from which the templates will be maintained SelectDate

2/1/2023 S

Document Selection

" oV o

Select the documents you want 1o delete whose template is older than the date entered above

> [0 biadmin
0 pippol
v [ & Functionalites
[ & Analytical Engines
[ testdate
> [ Cokpit

> [ & CrossNavigation

Fig. 2.19: Deleting templates

2.3.3 Themes

This functionality allows the creation/management of themes to be used in the css style of your documents.
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Fig. 2.20: Themes

2.3.4 Download installation configuration

This feature allows the downloading of a config.zip file containing the details of the installation configuration.

2.3.5 Licenses

This feature allows the management of Knowage licenses by adding, updating, downloading or removing a license.

51

Knowagesl License I 1
- —

KnowageER License Ic 4

Fig. 2.21: Events

2.3.6 Events

This feature allows to search through all the events (i.e. the scheduling of a report) existing on the Knowage server,
specifying a range of dates and the type of event. Types of events are:

¢ Scheduler
« ETL
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Fig. 2.22: Events

2.4 Import/Export

This functionality allows to import/export items belonging to Gallery, Documents, Menu, Users, KPIs and Catalogs.
After exporting, the user can import the information previously extracted into a different Knowage installation or
tenant.

C, search
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Data source Business Models Scheduler Configuration Manage
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Fig. 2.23: Import/Export menu
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2.4.1 Artifacts

Export

It is possible to export widgets and functions to a zip file to use afterwards as a source to be imported to a different
environment. As shown below, select the items of your interest and click on EXPORT.
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GALLERY d oo
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FUNCTIONS 0O  cadis  ma |
et o el O  cadie [ b |
[0 cardea oo 00
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O cardze a O
[0  cardzo m O0®
O GeneralText10 [ v |
[0 cardss [ i I cord Y roundedarea
O GeneralText15 [ v | [ bacicgroundimage  generaitext ] header
O GeneralText16 o
1 2 3 4 5 > »  Showing 1to 10 of 83 ‘ 10 |
Fig. 2.24: Artifacts Export
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|:| Simple moving sum Utilities
Skewness Utilities
O echo_function Machine Learning
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1 2 > » Showing 1to 10 0f 12 | 10 ~ ‘

Fig. 2.25: Artifacts Export - Items selection

After the selection, give a name to the file and confirm with Export button.
Import
You can import the zip file formerly exported just clicking on IMPORT. See below image:

Clicking on NEXT, it is possible to see and select the items to be imported..
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CANCEL

Fig. 2.26: Artifacts Export - setting name for zip file

Import

+ CHOOSE

Drag and drop file here.

CANCEL

Fig. 2.27: Artifacts Import - Export file selection #1
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Fig. 2.28: Artifacts Import - Export file selection #2
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Fig. 2.29: Artifacts Import - items selection
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Click on the IMPORT button to make selected widgets and functions available in the new environment.
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Fig. 2.30: Gallery Management Gui

2.4.2 Documents

This feature allows to download a zip file of the whole or a part of the documents existing in your Knowage installation.
Below, you can see how the export editor looks like.

Fill in the name of your export and select which documents to export. You can browse through folders by clicking on
the relative icon. Check the items to include in the file. The export icon changes colour from grey to pink. Before
starting to export, you can decide whether to include or not the following options:

* Olap customized View By checking this property, the export will include all the customized views saved into
the selected OLAP documents. Customized views can be retrieved clicking on the option Show OLAP
custom View of the Document Menu. See below image for more details:

* Scheduled documents By checking this property, the export will include all the scheduled executions saved
into the selected documents. You can find the scheduled executions clicking on the option Show Scheduled
Execution of the Document Menu. See the figure below:

BIRT Translation By checking this property, the export will include all the translation added into the Local-
ization functionalities of BIRT templates.

¢ Schedule configurations By checking this property, the export will include all the scheduling associated to the
selected documents. At the end of the import, the scheduling information will be saved into the Scheduler
section.

¢ Export the document only in the selected functionality By checking this property, the export will include
documents only if they are inside a selected functionality.

Related documents By checking this property, the export will include all those documents linked through the
cross navigation to the selected documents.

You will be asked to map Roles, Engines, Datasources and Metadata from Source to Target.
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Fig. 2.31: Functions Management Gui
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Fig. 2.32: Document Export
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Fig. 2.33: Olap customized view
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Fig. 2.34: Scheduled documents
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Fig. 2.35: Document Import
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EXPORT IMPORT

Upload File Exported roles Exported data sources Metadata
START IMPORT

Source Target
Fig. 2.36: Document Import Wizard

If a role does not match any of the existing ones, the role will be created. Please bear in mind that all the target
metadata with the same label i.e. documents, lovs, drivers will be overwritten when importing.

EXPORT MPORT
export 0
D Export Olap D Export Scheduled D Export BIRT D Export Schedule D Export the document only in the selected
customized View documents translations configurations functionality
Filter Documents After Date: B Enerdae ~ T X Filter by Status: [ Development [ Test [] Released

WARNING! ONE OR MORE DOCUMENTS / FUNCTIONALITIES CANNOT BE EXPORTED DUE TO MISSING OR INVALID LICENSES

[] = Functionalities
3 Functionality
D e Functionality2
D [ Functionality3 [NOT EXPORTABLE]

[C] W DocFunctionality3 ( REL ) [NOT EXPORTABLE]

Fig. 2.37: Document Export Missing licenses

Before starting the import procedure, licenses are checked and if one or more are missing or are not valid, the user will
be informed with the list of all those documents that will not be imported. See image below.

2.4.3 Menu

This feature lets you import/export the menu structure. The image below refers to the export funtionality.

Fill in the name of the file to export. Although the export icon changes color from grey to pink you need to select at
least one item from the menu structure.

To upload the zip file generated with the above process, in another installation, just click on Menu of the Im-
port\Export item, switch to the IMPORT tab and click on Browse to search the zip file.

Click on NEXT as shown below.

After clicking on NEXT, you will be asked to map roles from Source to Target. If a role does not match map any of
the existing ones in the target environment, it will be created.

You can click on START IMPORT.
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Fig. 2.38: Document Import Missing licenses
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Fig. 2.39: Menu Export
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Fig. 2.40: Menu Import
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Fig. 2.41: Menu Import
.__. Import / Export Menu
EXPORT IMPORT
Exported roles
START IMPORT

Source Target

Fig. 2.42: Menu Import Wizard

2.4.4 Users

This functionality allows to export/import users from one installation/tenant to another.See the image below.

—
— IMPORT/EXPORT USERS

EXPORT MPORT

[] Export personal folder 9

0/100
[J select Al

[ demoadmin
O demouser
O demodev
O demomodel

O ExternalUser

Fig. 2.43: User Export

To generate the zip file, fill in the name of your file and select the users to include. You can also include the personal
folder of the users just checking the option Export Personal folder.

To import your zip file, log in and select Users from Import\Export. Switch to the Import tab and click on Browse .
Choose the file and click on the import icon. The list of users contained in your file are uploaded. Make your selection
and click on the arrow to move them to the other side. Now click on the Start import button and your users will be
created. See figure below.
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EXPORT IMPORT

UPLDAD FILE
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Fig. 2.44: User Import

Important: All users involved in the import procedure will have the password changed with the value set in Advanced
configuration.

2.4.5 Catalogs

This functionality allows to Export/Import the following elements:
¢ Datasets,
* Business models,
* Mondrian catalogs,
e Layers,

SVG files.

The details are shown in the below figure.

) Import/Export Catalog
(=

EXPORT MPORT

Name Export

-]
- export_0329
2
]

11/100

DATASET BUSINESS MODEL MONDRIAN SCHEMA SVG LAYER

Filter After Date: (=]  22/03/2023 ~ Y x
Q Sea x
Select All
DLabeI Name
D TestDataset animalTestDataset
I:l sql sql
D dzon dzoniquits
D salestime salestime

Fig. 2.45: Catalogs Export

To generate the zip file, mark the items to include and fill in the export name. Save the export file in your local system.

To import the zip file, log in to the source tenant, select Catalogs from the Import/Export menu and switch to the
Import tab. Click on Browse and choose the file previously created through the exportation. Uploading the file, the list
of available catalogs are displayed. Choose the ones to be imported, decide if you want to override them or just add
the missing ones and then click on Start import. Your catalogs will be created in this environment.
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Fig. 2.46: Catalogs Import

In this section we describe how to manage the import/export of KPIs between two tenants.

The user must enter Knowage as administrator of the source tenant and click on KPIs from the Import/Export menu

panel.

The page contains the Export and the Import tab, where the user can select the KPIs for the export/import respectively.

= IMPORT/EXPORT KPIS

EXPORT IMPORT

0/100 9

[ Include targets and related KPIs  [_] Include scoreacards and related KPIs [ Include KPI schedulers and related KPls

[] selectan

[C] PROFIT MARGIN
[ mMARKUP

[] RoTATION

[] KPIinventory Turns
[C] ACQUISITION RATE
[] ATTRITION RATE
[C] RETENTION RATE

[C] CUSTOMER PARTICIPATION

Fig. 2.47: KPIs Import window

Let’s start from the export feature. The user at first selects the KPIs to be exported and in addition can include:

* targets,

¢ the scorecards related to the selected KPlIs,

400

Chapter 2. Knowage management



Knowage

¢ schedulations.

Click on the red download button to get a zip file.

= IMPORI/EXPORT KPIS

EXPORT MPORT

0/100 ?

|:| Include targets and related KPls Include scoreacards and related KPls |:\ Include KPI schedulers and related KPIs

KNOWAGE Il

[] selectAll

PROFIT MARGIN
MARKUP
[ roTATION

[7] KPIInventory Turns

Fig. 2.48: Start export button
Once the zip file is downloaded, the user has to switch to the tenant used for the import and as admin enter the
Import/Export KPIs functionality and move to the Import tab.

The user must therefore browse the personal folder to catch the zip file and click on the red upload button, as shown
below.

— IMPORT/EXPORT KPIS

EXPORT IMPORT

Upload File

BROWSE e

KNOWAGE i

Fig. 2.49: Import tab

Referring to the following image, the user has to specify if:
* overwriting the existing KPIs and their related formulas
* importing targets,
* importing scorecards,
* importing schedulations.

Once the import is started, the GUI leads the user to finalize the import procedure. In particular, the user is asked to
map data sources correctly. See figure below.

The process ends successfully when the wizard shows up as following.

2.4.7 Analytical Drivers

This option allows to import/export the analytical drivers and their related LOVs.
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Fig. 2.50: Import KPIs settings

;’ IMPORT/EXPORT KPIS

EXPORT IMPORT
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ted KPls > Exported Data Sources

START IMPORT
Source Target
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Fig. 2.51: Mapping data sources

Import completed successfully

Fig. 2.52: Import KPIs ended successfully
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D AD_Product_Tree AD_Product_Tree

Fig. 2.53: Import/Export of analytical drivers

As shown in figure above, the window contains the Export and the Import tab. Use the Export tab to download the zip
file to be used in the import process.

Afterwards:

* log in as administrator to the source tentant,

* assign a name to the export,

* check the analytical drivers of interest and

¢ click on the red download button, available at the top right corner of the page to get the zip file.
It is possible to narrow the search of the analytical drivers by filtering on their creation date.

Switch to the target tenant and log in as administrator. Use the Import tab to upload the zipped folder and finalize the
import.

Use the GUI to upload the zip file and specify if overwriting the existing analytical drivers or just adding the missing
ones. Then click on NEXT and continue by mapping roles between the source and the target tenants.

The process ends with a message containing the information about the import.

2.4.8 Glossary

The export/import of glossary allows the user to align glossaries among tenants.

In the Export tab, the user is asked to select the glossaries to export and type a name that will be assigned to the zip
file. The searching functionality can be used for the selection.

Afterwards, connecting as admin to a target tenant, the user selects the Import tab from the Export/Import main
window.

Arrows are used to indicate the glossaries to consider for the import.
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Fig. 2.54: Import of analytical drivers
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Fig. 2.55: Import of analytical drivers
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Fig. 2.56: Import of analytical drivers
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Fig. 2.57: Export/Import of glossaries window
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Fig. 2.58: Import of glossaries
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2.4.9 Alerts

This functionality allows to Export/Import alerts.

< Impor/Export Alerts
(| (=

EXPORT MPORT
2
I~} - .
= 0/100 9
5 [ Select Al
Fig. 2.59: Export alerts
=

4= Import/Export Alerts

EXPORT IMPORT

Upload File

BROWSE e

Fig. 2.60: Import alerts

2.5 Time Span

Most of times a technical user develops a business solution for the use and consumption of a third not-skilled end user.
In the contest of self-service capability of Knowage, when business models are available to allow end users to query
data, it is possible to arrange time or temporal intervals so that end users can use these time periods to filter data when
working with the QbE interface.

2.5.1 Create a new Timespan

The Timespan functionality is available under the CATALOGS section of the Knowage main menu.

When clicking on Timespan, the user sees the list of already defined periods, if any. Possible actions are opening,
searching, deleting or cloning a specific timespan. The delete and clone icons are available next to the timespan item
name.

To add a new timespan item just click on the plus icon on the top right corner of the item list. The technical user is
asked to assign a Name and to specify the Type, i.e. if it is a Time or a Temporal period. In case of Time, the start and
the end time should be entered otherwise the start and the end date should be entered. There is also the possibility to
associate a Category for profiling issues. See the below figure, as an example.

Whatever type is chosen, the technical user defines the start and the end of the interval and has to use the Save icon to
insert it. Note that it is possible, for each type, to add more than one interval.

Once that the intervals have been defined they can be used inside the QbE interface to filter time or temportal attributes.
For this part, please refer to the Free Inquiry chapter, in particular when dealing with Filters.
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Fig. 2.61: Timespan
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Fig. 2.62: Timespan list page
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2.6 News

The News management is a helpful functionality to keep the end user constantly informed on any changements or

Fig. 2.64: Adding more than one temporal intervals in one timespan

updates on the Knowage platform. In this section we will describe the main steps to insert a news.

2.6.1 How to publish news

To add a news is mandatory to have administration priviledges. An admin user can insert news entering the News

Management functionality from the Knowage main menu.
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A new page opens where the left side contains the list of all the already inserted news whereas the right side shows the

Fig. 2.65: News Management list item.

details of the selected news from the list.

To add a news, just click on the plus icon. Below, the information requested for the addition of a news.
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0 <img src=X> o)

News about Free Commerce o

@ News Management

The news management page allows you to create news and notifications for the user. Creating a news or enabling one will show the
notification to end users menu. Click on one existing item from the list on the side, or press the "+' button to add one.

Fig. 2.66: Access news management list.

* News title

« Expiration Date, after this date the news will no longer be visible to the user
* News Type, three possible values between News, Notification and Warning

* Content of the news

 Activation of the news

¢ Roles Permissions

2.6.2 How the end user can read the news

When some news are added, the news icon prompts the number of unread news. .. figure:: media/image04.png
News notification.

Clicking on the icon, the user can access the content of the news.

2.7 Glossary

The Glossary functionality offers a way to find documents by browsing an index page.

2.7.1 Glossary management
Once logged in, the user can find the two menu items, Glossary Definition and Glossary Usage in CATALOGS of the
Knowage main menu, as shown below.

To create a new glossary, just click on the Glossary Definition menu item. As shown in the figure below, the page
contains two areas:

* Words List: contains the list of all the defined words to be used as labels to attach to analytical objects, as
datasets or documents;

* Glossary: intended as a hierarchical structure made up of Words.

As shown above, next to each word, there are two icons:
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Fig. 2.67: Access news management list.
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Fig. 2.68: News notification pop up.

Q1 search

DATA PROVIDERS
Data source
Data set

PROFILE MANAGEMENT
Profile Attributes

Roles

Users

Menu configuration
Functionalities

BEHAVIOURAL MODEL
Lovs

Analytical drivers
Constraints

Behavioural Model
Lineage

CATALOGS
Business Models
Mondrian schemas
Svg

Layers

Glossary Usage
Glossary Definition

Timespan
Calendar
Functions
widget Gallery

TOOLS

Scheduler
Scheduler Monitor
Hierarchies Editor
Cross Navigation
Alert

News

Resource manager

KPI MODEL
KPI
Measure/Rule
Target

KPI Scheduler
Scorecard

SERVER SETTINGS
menu.Categories
Metadata

SERVER MANAGER
Templates
Themes

Download installation
configuration

Event

INTERNATIONALIZATION
Manage
Internationalization

IMPORT/EXPORT
Artifacts
Documents
Menu

Users

KPls

Catalog
Analytical Drivers
Glossary

Alerts

Fig. 2.69: Glossary menu items.
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Glossary Definition + Words List
Glossary search Q
@ Select a Glossary from the combo box to show its word hierarchy structure. You can edit it by adding nodes or by dropping words from the right side list X = Berlina © o
Glossary Definition = CICADINE OB
Glossary ~
Edit the input to change the glossary name = CONIFERE © @
= CORDAITINE (O
et = DICOTILEDONI (O]
@ Glossary Definition
The Glossary definition page allows you to create glossary to identify a set of words to apply in different documents and datasets. It's also = GINKGOINE © o
possible to create a word hierarchy for each glossary. Select one existing item from the dropdown, or press the "+" button to add one
= HOME new © O

Fig. 2.70: Glossary definition window.

e i: prompts the details of the selected word: name of the Word, Status, Category, Description, Formula, Links to
other words and Attributes

e delete: deletes the selected word

In the “Word” area are listed, if any, the words created in a previous moment. To explore the detail of each of them,
the user just has to right click on it. A panel containing three features will be shown, as figure below highlights .

Word: hybrid
Status: Active
Category: Word
Description: hybrid
Formula:
Link:
Attributes:
(=]

Fig. 2.71: Exploring the details of an existing word.

To add a new word, click on the Plus icon available next to the Word List text item an fill in at leats the mandatory
information,*Word*, Category and Description. Use the Save button to save it a. Once saved, you can search for it or
a different word just using the search filter.

The Glossary panel contains all the glossaries formerly created. To explore an existing glossary just open the menu
of the Glossary Definition item and select one of the test options. The figure below shows an example. A hierarchical
structure of the glossary appears, where each node has its own words .

To add a new glossary click on the Plus icon next to the Glossary Definition text item.
After assigning a name to the Glossary Definition field, the Glossary is automatically saved.

Click on ADD NODE, fill in the node name and save. The image below shows the ADD Node functionality and also
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Category
Word * Status ~ [

Word
Description *

Attributes

Formula

[ |

Fig. 2.72: Add a new word.

Glossary Definition +

Glossary CLONE DELETE

@ Select a Glossary from the combao box to show its word hierarchy structure. You can edit it by adding nodes or by dropping words from the right side list X

Glossary Definition Code
KNOWAGE-1922 w KNOWAGE-1922

Edit the input to change the glossary name

Description
KNOWAGE-1922

Words ADD NODE

search

v KNOWAGE-192ZNODE

@ KNOWAGE-1922WORD
> KNOWAGE-1922NODE1

> KNOWAGE-1922NODE2

Fig. 2.73: Exploring a glossary from the menu.
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Glossary Definition +

Glossary

® Select a Glossary from the combo box to show its word hierarchy structure. You can edit it by adding nodes or by dropping words from the right side list X

Glossary Definition

Glossary w Code

Edit the input to change the glossary name

Description

Fig. 2.74: New glossary wizard.

how to add words to a node once created.

Glossary CLONE DELETE

@ Select a Glossary from the combo box to show its word hierarchy structure. You can edit it by adding nodes or by dropping words from the right side list X

Glossary Definition

test_pino2 ~ Code

Edit the input to change the glossary name

Description
Words ADD NODE
search

Add word
nodel = s O W

Fig. 2.75: Add items to the node(s) and words to nodes.

2.7.2 Glossary Usage
This functionality works accordingly to the user role and includes features that allow to create/visualize the associa-
tions of the words of a glossary to:

¢ documents,

¢ datasets,

* business classes and

e tables (columns).

The details of all the defined glossaries can be displayed just selecting Glossary Usage from CATALOGS of the
Knowage main menu.

Select a glossary from the combobox available and search for a word inside the glossary. The page refreshes showing
the links of that word with the components metioned above.
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Glossary

Select Glossary v

Select a glossary to read the available %
words

@ Glossary

1
s
]
L] The Glossary usage page allows you to read and manage links between documents/datasets and glossary words.
Click on an word in the list to highlight the documents/datasets using it or an item in the boxes to highlight the connected words.
]

Fig. 2.76: Glossary Usage graphic interface.
In case of no links with i.e. a Table, a message prompts informing that there are no links to the word.

Tables LINK

Q search

Mo Tables link to words present

Fig. 2.77: No table links to words.
To associate the glossary to a specific component, just click on the LINK functionality next to each element. See figure
below as example.

After clickin on LINK, a wizard opens. Here you can select the glossary and to associate the word it is enough to drag
and drop it in the editor area of the chosen dataset. After closing the wizard, clicking on the i icon you can see the list
of words associated. See image below:

2.7.3 Help Online functionality
The user can view the association of a specific analytical element (dataset, document or model) by using the Help
Online functionality from:

¢ the Document Browser,

« the toolbar of each document, once launched,

* every dataset,

* every entity of the Qbe model,

* Birt reports,

* the cockpit.

As an example, the figure below shows the graphic interface that the user will see once launched a document and used
the Help Online functionality.
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Q search Q, search

M Decusnants link 10 words present Mo Dataset link 12 woeds present

Glossary Datonet
BusiNessCass |  y4ARKET ANALYSIS w
Q1 search Calumn
@ search search )
name 1) descaiption 1], e 11, mathar 7| 5 MESE
e ADE_COUMTRY_MONTH ShiGuenDmEse wdn_e_samin
pene 5 ANND
e
5 MESE_NOME
Product Sales StoreSales @
5 MISURA
Product Stare
Store City > ACC_COUNTRY_FLOT SbiduenDaeses tiadmin
Store Country > ACC_COUNTRY_REGOLA SoidueryDsater tiadmin
Store Sales @ > ACECOUNTRY_TIROLOGIA ShiduenDimeSer  tiadmin
Unit Costs »  ACC_DETT_GIDANALIERD SbRiusnDeeses R
Fig. 2.78: Linking a word to a dataset .
Label:

ACC_COUNTRY_MONTH
Name:
ACC_COUNTRY_MONTH
Type:
ShiQueryDataSet
Data Source:
foodmart_postgresql
Associated Word:

Column:

MESE
ANNO
MESE_NOME

CLOSE

Fig. 2.79: Linking a word to a dataset .
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HELP ONLINE

DOCUMENT DETAIL

Radar chart
Q. search here N1_wordA
N1_WORDA

@ Word:
M1_wordA

Status:
Active

Category:
Word

Description:
WORD FOR THE N1 NODE

Formula:

Link:

Attributes:

Fig. 2.80: Help Online wizard.

2.8 Resource manager

Important: Enterprise Edition only

The Knowage Community Edition only allows the management of the models folder, in order to define metadata
for data mining analysis. The Knowage Enterprise Edition allows the management of all the Knowage installation
resources.

The Resource Manager functionality available under the TOOLS section of the Knowage main menu, allows the
management of all files within the Resources folder of the Knowage installation.

By default, the system shows the files starting from the root directory:

2.8.1 Resource Manager functionalities

The Resource Manager window diplays two sections: on the left the tree structure representing the existing resource
system; on the right the details of the selected folder.

Tree functionalities

The tree shows exactly the phisical structure of the file system from the resources folder. On the top bar are present
two funcionalities: Refresh tree and Create new folder:

The new folder will be created under the selected folder of the tree ( in this case, ‘' KNOWAGE-5058).
By clicking on the Download icon of a specific folder, you can download all files contained:
Select a folder for the download and give a name to the zip file to be available in your local system.

By clicking on the Delete icon of a specific folder, the folder can be fisically removed from the Knowage server after
confirming the operation. Please remember that the deletion of a folder is an irrecoverable operation.

Detail panel
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Q. search
DATA PROVIDERS CATALOGS TOOLS SERVER SETTINGS IMPORT/EXPORT
Data source Business Models Scheduler menu.Categories Artifacts
Data set Mondrian schemas Scheduler Monitor Metadata Documents
Svg Hierarchies Editor Menu
PROFILE MANAGEMENT L SERVER MANAGER
. Layers Cross Navigation Users
Profile Attributes Templates
Glossary Usage Alert KPls
Roles Glossary Definition News fhemes Catalo
Ysers Times Zn Resource manager Download installation Anal i?:al Drivers
Menu configuration e clijar 9 configuration o Sz;
Functionalities _ KPI MODEL Event y
Functions — Alerts
BEHAVIOURAL MODEL Widget Gallery | INTERNATIONALIZATION
Lovs Measure/Rule Manage
Target i izati
Analytical drivers g Internationalization
) KPI Scheduler
Constraints Scorecard
Behavioural Model
Lineage
Fig. 2.81: Resource Manager from menu.
Resource Management
| al
v o HOME
3 Layer
> [0 dataset
> [ export
> [ preview
Resource management
> [0 ghe

[0 static_menu

Click on a folder to navigate its content.
Click on B2 if you want to edit metadata.

Click on Z, to download folder and its content.

Click on E3to create a new folder inside your current path.
Click on X to upload file inside your current path.

Click on £ to refresh view items

Fig. 2.82: Resource Manager starting view.
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Resource Management

@ > dataset/files
a

v @ HOME
0 Layer
v 3 dataset
0 files
> [ export
> 3 preview
> [ gbe

[ static_menu

Q search

Name
Census_NYC_1.cav
Census_NYC_2.csv
DOC_GIS_M_2.xls
DS_BASE_FOR_GIS_1.csv

DS_BASE_FOR_GIS_9.csv

Oooooboooo

SAT_SCORES_NYC_4.csv

Size
406.39 KB
496.39 KB
11KB
153.91 KB
153.91 KB
89.6 KB

Showing 1to 6 of 6 ‘ 10w |

Fig. 2.83: Resource Manager detail view.

Resource Management

Q

v (mr HOME
3 Layer
v [ dataset
& files
> [ export
> [ preview
> [ gbe

3 static_menu

Fig. 2.84: Tree view.

Last modified date

October 5, 2020 12:22 PM
October 5, 2020 12:22 PM
October 5, 2020 12:22 PM
October 5, 2020 12:22 PM
September 20, 2021 3:45 PM

September 20, 2021 3:45 PM
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Create Folder

@ > KNOWAGE-5058

Enter Foldername Here
[ TEST|

Fig. 2.85: Creation detail.

Resource Management

| al
v HOME
v [O KNOWAGE-5058
o TEST X M
[ Layer®

» O common;

Fig. 2.86: Creation result.
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Resource Management

Q

v @ HOME
[ Layer
v [O dataset
O files
» [ export
» [ preview

» [ gbe

[ static_menu

i m

Y

Fig. 2.87: Download functionality icon.

Resource Management

~ (@ HOME
O Layer
~ [ dataset

O files

4

O export

4

0 preview

4

O ghe

O static_menu

+ <« TEST > RESOURCE_MANAGER

*

v| & | Cercain RESOURCE_MANAGER £

Bz - (]
Ultima modifica Tipo
20/09/2021 15:41 Cartella compre

Salya come: | Compressed (zipped) Folder (*.zip)

‘ @ > dataset/files| @ Salvaconnome
Q search Organizza »  Nuova cartella
~
0 nName B Questo PC
O Census_NY W Desktop
. . Documenti
ensus_|
O § Download
O pocsisM o immagini
[0 DsBASEF D Musica
[] oDsaser( M Oggeti3D
Vid
[0  sAT_scome B video
., Windows (C)
- v
Nome file: | B
A Nascondi cartelle

st modified date

ober 5, 2020 12:22 PM
ober 5, 2020 12:22 PM
ober 5, 2020 12:22 PM
ober 5, 2020 12:22 PM
ober 5, 2020 12:22 PM
ober 5, 2020 12:22 PM

Showing 1to 6 of 6 | 10 v‘

Fig. 2.88: Download functionality.
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Resource Management

Q)
~ @ HOME
[ Layer
v [O dataset
o files X Wm
» [ export @
> [ preview
> [ ghe
OO static_menu

Fig. 2.89: Delete functionality icon.

Confirm Delete? X

A This item will be deleted. Are you sure you want to continue with this operation?

Fig. 2.90: Delete functionality confirmation.
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When a folder is selected, the right panel shows the properties Name, Size and Last Modified Date of all contained
files.

Resource Management X

@ > KNOWAGE-5058

| a
v @ HOME Q. search Fo N 3
[0 KNOWAGE 5058 O Name Size Last modified date
3 Layer [0  KNOWAGE-5058_01-06-2020_070628.pdf 38.01 KB June 1, 2020 9:10 AM
~ [3 commonj [0  KNOWAGE-5058_04-05-2020_051704.pdf 11.62 KB May 4,2020 7:19 AM
> 3 CommonjRepository [0  KNOWAGE-5058_04-05-2020_151600.pdf 11.44KB May 4, 2020 5:16 PM
[0  KNOWAGE-5058_05-05-2020_151600.pdf 11.44KB May 5,2020 5:16 PM
> [ dataset
[0  KNOWAGE-5058_06-05-2020_151600.pdf 11.44KB May 6,2020 516 PM
[ dossier [0  KNOWAGE5058_07-052020_151601.pdf 1144 KB May 7,2020 5:16 PM
> 3 dossierExecution [0  KNOWAGE-5058_08-05-2020_151600.pdf 11.44KB May 8, 2020 5:16 PM
> O export [0  KNOWAGE5058_11-05-2020_091458 pdf 11.44KB May 11,2020 1117 AM
£ jasper_messages [0  KNOWAGE-5058_11-05-2020_151600.pdf 11.44KB May 11, 2020 5:16 PM
[0  KNOWAGE-5058_12-05-2020_151600.pdf 11.44KB May 12, 2020 5:16 PM
> [ metadata
> [ preview

Fig. 2.91: Detail view.

All items are selectable for downloading or removal trough specific icons of the toolbar.

Resource Management X

@ > KNOWAGE-5058

| el
~ iy HOME _
[ KNOWAGE-5058 Q search c a
0 Layer O nName Size Last modified date
v 3 commonj [0  KNOWAGE-5058_01-06-2020_070628.pdf 38.91 KB June 1,2020 9:10 AM
> 0 CommonjRepository [J  KNOWAGE-5058_04-05-2020_051704.pcf 11.62KB May 4, 2020 7:19 AM
S o dataset [0 KNOWAGE-5058_04-05-2020_151600.pdf 11.44 KB May 4, 2020 5:16 PM
KNOWAGE-5058_05-05-2020_151600.pdf 11.44 KB May 5, 2020 5:16 PM
3 dossier
[0 KNOWAGE-5058_06-05-2020_151600.pdf 11.44 KB May 6, 2020 5:16 PM
> [ dossierExecution [0  KNOWAGE-5058_07-05-2020_151601.pdf 11.44 KB May 7, 2020 5:16 PM
> O export [0  KNOWAGE-5058_08-05-2020_151600.pdf 11.44 KB May B, 2020 5:16 PM
[ jasper_messages [0  KNOWAGE-5058_11-05-2020_091458.pdf 11.44 KB May 11,2020 11:17 AM
S 9 metadata [0  KNOWAGE-5058_11-05-2020_151600.pdf 11.44KB May 11,2020 5:16 PM
[0  KNOWAGE-5058_12-05-2020_151600.pdf 11.44 KB May 12,2020 5:16 PM

> [ preview

Fig. 2.92: Functionalities available for selected files

An Upload functionality is also available through a dedicated icon. See image below.

In case of a zipped file want to be uploaded, it is possible to keep the file zipped.

It is also possible to unzip the file to upload by enabling the Extract Files option. See figure below.
Model Metadata Definition

As already told at the beginning, models is the unique folder managed by both the Community and the Enterprise
Edition. It contains all the data-mining models usable by the Knowage Function Catalog.

For each model it is possible to define its metadata, download and/or delete the model using directly the tree options:

Metadata management
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Resource Management X

@ > dataset/files

| a]
~ {1 HOME Q search e j.j
O Layer O Name Size Last modified date
~ [ dataset D Census_NYC_1.csv 496.39 KB QOctober 5,2020 1222 PM
o files [0  censusNYC 2.csv 496.39 kB October 5,2020 12:22 PM
D DOC_GIS_M_2.xls 11KB October 5, 2020 1222 PM
> [ export
D DS_BASE_FOR_GIS_1.csv 153.91 KB October 5, 2020 1222 PM
> [ preview
D DS_BASE_FOR_GIS_9.csv 153.91 KB October 5, 2020 1222 PM
> Dgbe D SAT_SCORES_NYC_4.csv 80.6 KB October 5, 2020 12:22 PM

[ static_menu

Fig. 2.93: Upload files

+ CHOOSE Exiract Files 1
files_2.zip 51.586 KB

CANCEL IMPORT

Fig. 2.94: Selection file popup
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Resource Management X

@ > dataset/files

v 1 HOME Q search o X
O Layer O nNeme Size Last modified date
v [ dataset |:| Census_NYC_1.csv 496.39 KB October 5, 2020 12:22 PM
0 files [0  census_NYC_2.csv 496.39 KB October 5, 2020 12:22 PM
D DOC_GIS_M_2.xls 11 KB October 5,2020 12:22 PM
> [ export
D DS_BASE_FOR_GIS_1.csv 153.91 KB October 5, 2020 12:22 PM
> [ preview
D DS_BASE_FOR_GIS_9.csv 153.91 KB October 5,2020 12:22 PM
> Dabe D SAT_SCORES_NYC_4.csv 89.6 KB October 5, 2020 12:22 PM
O static_menu O  files_2zip 50.38 KB September 20, 2021 3:44 PM

« < 1 > > Showing 1to 7 of 7

Fig. 2.95: Uploaded zipped file

A You chose to unzip the archive. Existing files and folders will be overwritten

+ cHoo Extract Files @

files_2.zip 51.586 KB

CANCEL

Fig. 2.96: Uploading an unzipped file
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TEST = RESOURCE_MAMAGER » fileszip » files v O

e
s

@ Census_MNYC_1.csv

@ Census_MNYC_2.csv

B DOC_GIS_M_2.xls

£33 DS_BASE_FOR_GIS_1.csv
B39 DS_BASE_FOR_GIS_9.csv
£33 SAT_SCORES_NYC_d.csv

Fig. 2.97: Results of uploading an unzipped file

v 3O models Open metadata

O firstmodel B X 0

Fig. 2.98: Models folder options

The Metadata option opens a GUI where the user can define the metadata information for the model, into the specific
see image below:

2.9 Widget gallery

The Widget Gallery is a feature available since version 8.0 that allows users and editors to create a template and share
it in multiple dashboards. By creating a template and then using it within a dashboard, users will have the ability to
create complex dashboard elements quite easily and quickly while maintaining a common basic template.

This functionality is available for the following types of widgets:
« HTML
* Custom Chart

* Python

2.9.1 Gallery management

To open the Gallery Management, select Gallery Management from the CATALOGS option of the Knowage main
menu. The first step consists in creating a new template or importing a template not available in the list.

The image below, shows the information to be filled in when adding a new template.

Using import you will see a dialog to choose the template to be imported. Clicking “import” it will be added to the
current list.

A Template is a json file containing a collection of properties describing the widget and the code componing it.

The following fields will be present:
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Metadata

-

Mame Version Type Of Analytic To Be Executed
_— Is Open Source -
Metadata about a Model Example 2 Descriptive v P
Description

Tox
This is an example for the metadata definition of a data-mining model... =

i ol iy

Accuracy and performance

24

Inthis area, user can describes the accuracy level and performance notes...

Usaae of the model v

Fig. 2.99: Metadata example

Gallery Management
+ New template

search
Q 5 Import template

Card15

o = 8
Card16 =
e Card16 u
Cardz4 w
Q =¥ 8
Card25 =
e Card25 u
e Cardz26 § @ Gallery management
Card26
card29 The templates allow you to access ready-made elements to proceed more quickly to the creation of dashboards. To view the details of a
e :323& i} template, select one of those on the side, or press the "+" button to add or import one.
Fig. 2.100: Gallery management example.
Template d B X%
Type I
Label Name [ HTML v
HTML
Description
Chart
Python
Tags
Allowed values for tags: uppercase and lowercase letters, numbers, -, '_. The space character is not allowed.

B HTML Jcss

Fig. 2.101: Widget - new template.
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Name: Mandatory information, representing the name of the widget template

Type: Mandatory information, specifying the widget type. As shown in the above image, there are three avail-
able types

Output type: only for Python widgets: HTML or Image values available.
Description: Optional information that will be visible as a tooltip on the dashboard selection.

Tags: Optional information, consisting in a list of unique tags to easily categorize templates. Search function-
ality using tags too. Allowed values for tags are uppercase and lowercase letters, numbers, *-’, ‘_’ whereas the

space character is not allowed.

Image: Optional information, representing the image of the widget that will be shown on the dashboard selec-
tion. The maximum image size is 200k.

Code section: Mandatory information, representing the code to be written in the editor box.

Editors will look like different, depending on the type of widget: - HTML **: HTML, CSS editors - **Chart:
HTML, CSS and JS editor - Python: Python code editor

search

e Card11
Card12

NetworkChart @

e Card3

SankeyChart ]

o PythonBarChart ol

WaterfallChart o

e GeneralText7 @

@ coos
(o
Q co
Q@ o
Q coz
Q@ coos
o =
Q@ coes

O oo

Gallery Management + & B X

information image o
@ * ComplexChart1 HTML v

Description
o Radar Chart with percentage value

complexchart ® radarchart @

Col. value %

Allowed values for tags: upp:

gContainer {

Fig. 2.102: Selected widget template.

Use the Save icon to save the template.

d B X

Fig. 2.103: Toolbar icons.

2.9.2 Dashboard gallery

When

adding a widget in a dashboard (cockpit document), the wizard shows a Gallery tab, containing a first empty

template and then a set of available templates showing their image, tags and eventually the description. The empty
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template allows users to create a custom widget without starting from an already created template. The Gallery tab
would not be available if any templates were not already formerly saved and therefore available to be used.

GALLERY

Q Sea

'G@‘“ ITrasporti totali

B2,256

testtag  image hml  test

CANCEL SAVE

Fig. 2.104: New widget templates list.

Clicking on a given template, the code is automatically copied in the new widget template. The user just needs to
make some changes some to the code to customize and create the desired widget.
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DATASET EDITOR HTML STYLE CROSS FILTERS

Kground-with-tilt">
porti totalic/divs

pital™>c/ix
-left: 1epx;”>[kn-column-'tot_trasporti' aggregation-'SUM' precisions'e’ format]e/spanxc/divs

Columns Data ~
Parameters v
Repeater v
Repeat Index v
Cenditional container v
Calculator v
Cro: tion ~
Selection ~
Preview ~
Active selection v
Variables v
Intemationalization v
‘CANCEL SAVE

Fig. 2.105: Selected template editor.
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CHAPTER 3

Installation and configuration

The present document illustrates how to install and configure the Knowage suite. There will be described the essential
steps to succeed with the standard installation on certified environments, which includes the optional use of CAS as a
SSO solution and the use of HTTPS protocol.

3.1 Requirements

Before going into details on Knowage installation, it is necessary to check if certain requirements are satisfied. We
start to distinguish between the certified environments and the compatible ones. The first are those where check tests
take place. The latter are those environments technically compatibles but where integration tests are not executed.

3.1.1 Operating systems

The following Operating Systems (OS) are those ones which suit with Knowage platform.

Table 3.1: Certified environments

Certified Environments
Operating System | Version
CentOS 7,8
Windows 7,10

Table 3.2: Compatible environments

Compatible Environments

Operating System Version

RHEL Red Hat Enterprise | 7

Ubuntu 22.04 LST
Windows server 2019, 2012, 2008
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3.1.2 Disk usage

The Knowage installation requires 2 GB of available space on file system. This space does not include the space
relative to the data and the metadata storage.

3.1.3 Java environment
The enviroment in which Knowage will be installed must include a JDK 1.8 installation. Be sure that the JDK

component is successfully installed and that the environment variable JAVA_HOME is properly configured. The steps to
configure it depend on the OS. Knowage is compatible with Open JDK 1.8.

3.1.3.1 Linux
Define the JAVA_HOME variable inside the users’ file .bash_profile used in the installation process

Listing 3.1: Instructions to set the JAVA_HOME variable for Linux en-
vironment.

export JAVA_HOME=<root path of the Java installation>
export JAVA_HOME=/usr/lib/jvm/jdk1.8.0_60/
export PATH=$JAVA_HOME/bin:$PATH

3.1.3.2 Windows

Define the JAVA_HOME variable and PATH in the section “Environment variables” which can be reached from the
“System”.

3.1.4 Application server

The following lists the supported application servers:

Table 3.3: Supported application servers

Support type | Application Server | Version
Certified Apache Tomcat 9

For each application server installation please refer to its official documentation.

3.1.4.1 Tomcat 9.0

In the following we will refer to Tomcat installation folder as TOMCAT_HOME.

3.1.4.1.1 Tomcat on Linux

It is recommended to create a proper user for the execution of Tomcat. We state the main steps to follow for this

purpose.

¢ Create the Tomcat user.
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Variabili dellutente per bernabei

Variahile Valore

JAVA_HOME C:\Program Files\Javaljdk1.7.0_51

TEMP %l JSERPROFILE%:\AppDatalLaczl\Temp

TP %Ll JSERPROFILE%: \AppDataiLocal{Temp
Muova... ] [ Modifica... ] [ Elimina

Variabili di sisterna

Variabile Valore =

CLASSPATH 3L PROGRA~1\BM\SOLLIBavaldbZ. .. L

ComSpec C:Windows\systern32\omnd. exe

DB2INSTAMCE DB2

FP_NO_HOST C... NO v
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—al

Variabili dambiente =

Fig. 3.1: Setting the path for the JAVA_HOME variable for Windows

3.1. Requirements

433



Knowage

useradd -m tomcat
passwd <password for the tomcat user>

* Install the Tomcat using the Tomcat user. Remeber to define the TOMCAT_HOME variable.

export TOMCAT_HOME=<path of the installation Tomcat root folder >

* Be sure that the Tomcat uses the JDK 1.8: usually the Tomcat settings are defined in the TOMCAT_HOME/bin/
setenv. sh file, therefore if the TOMCAT_HOME/bin/setenv. sh file does not exit, the user must create it and
insert it in the content as shown below. Note that CATALINA_PID contains the ID of the Tomcat process and it
kills the process if needed.

export CATALINA_PID=<root folder of the Tomcat installation>/logs/tomcat-knowage.pid
export JAVA_HOME=<root folder of the JDK 1.8 installation>

e Modify the TOMCAT_HOME/bin/shutdown. sh file to force the shut down of the application in case of hanging:

exec "$PRGDIR"/"S$EXECUTABLE" stop -f "$@"

3.1.4.1.2 Tomcat on Windows

It is recommended to install Tomcat as a service. Documentation is available at https://tomcat.apache.org/tomcat-9.
0-doc/windows-service-howto.html.

3.1.5 Database schema for metadata
Knowage uses a schema to manage metadata, that is all those information required for its operation. These concern

the configuration, the users and the analytical documents. It is possible to use the following DBMSs for the creation
of this schema.

Table 3.4: Exploitable DBMSs for the metadata schema creation

Support Type | DBMS Version
Certified Oracle 8,9,10,11,12
Certified MySql 5.7,8.0
Certified PostgreSQL | 8.2,9.1,12.3
Certified MariaDB 10.1, 10.2, 10.3

Therefore, a schema must be available. It can be reached through the JDBC protocol by the Knowage installation
server; such a schema will be called metadata DB in the following. Observe that Knowage includes all the DDL for
table creation.

3.1.6 Database schema for data

A schema for data must be also available. It can be queried through Knowage and can be reached through the JDBC
protocol by the Knowage installation server; such a schema will be called data DB in the following.

3.1.7 NodedJS requirements

Important: Enterprise Edition only
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NodelS is required only for Enterprise Edition.

Knowage includes some NodelS scripts that need to be executed with NodeJS 14 or greater: see NodelS official
documentation for the installation process.

3.1.7.1 CentOS
In CentOS you need to erase older versions of NodeJS, if present:

Listing 3.2: Command to erase older versions of NodeJS

yum erase -y nodejs

Then you need to clear YUM cache and update all local packages:

Listing 3.3: Cache clearing and system updating

yum clean all
yum update -y

Next you can install the official repository of NodeJS:

Listing 3.4: Installation of the repository of NodeJS

curl -sL https://rpm.nodesource.com/setup_14.x | bash -

Important: If you are behind a corporate proxy, you would need to set http_proxy and/or https_proxy.

Finally you can install NodeJS:

Listing 3.5: Installation of NodeJS

yum install -y nodejs

3.1.7.2 Ubuntu
In Ubuntu you need to erase older versions of NodeJS, if present:

Listing 3.6: Command to erase older versions of NodeJS

apt-get remove nodejs

Then you need to clear APT cache and update all local packages:

Listing 3.7: Cache clearing and system updating

apt-get update
apt-get upgrade -y

Next you can install the official repository of NodeJS:
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Listing 3.8: Installation of the repository of NodelS

curl -sL https://deb.nodesource.com/setup_14.x | bash -

Important: If you are behind a corporate proxy, you would need to set http_proxy and/or https_proxy.

Finally you can install NodeJS:

Listing 3.9: Installation of NodeJS

’apt—get install -y nodejs

3.1.8 Chromium requirements

Important: Enterprise Edition only

Chromium is required only for Enterprise Edition.

Knowage provides a distribution of Chromium for its functionalities but some other dependencies are needed. In Linux
distribution you need to install following Chromium dependencies:

Listing 3.10: Installation of Chromium dependencies

# For CentOS 7
yum install -y at-spi2-atk cups-libs expat glib2 glibc.i686 glibc libcanberra-gtk3 libgcc libstdc++ 1ibX11.
—1ibXScrnSaver minizip nspr nss-mdns nss-util nss policycoreutils-python policycoreutils zlib

# For CentOS 8
dnf install -y 1ibX11 1ibX11l-xcb libXcomposite libXcursor libXdamage libXext 1ibXi 1ibXtst nss libXScrnSaver..
—1libXrandr alsa-1lib atk at-spi2-atk pango gtk3 libgbm

# For Debian/Ubuntu

apt-get install -y libgbml libxssl libgtk-3-0 libasound2 libatk-bridge2.0-0 libatkl.®-0 libatspi2.0-0 libc6..
—libcairo2 libcups2 libdbus-1-3 libexpatl libgccl libgdk-pixbuf2.0-0 libglib2.0-0 libnspr4 libnss3 libpango-1.
—0-0 libpangocairo-1.0-0 libuuidl 1ibx11-6 libx11l-xcbl libxcbl libxcompositel libxcursorl libxdamagel..
—1libxext6 libxfixes3 1libxi6 libxrandr2 libxrenderl libxtst6 bash

# For RedHat 7

yum install -y pango.x86_64 libXcomposite.x86_64 libXcursor.x86_64 libXdamage.x86_64 libXext.x86_64 1ibXi.x86_
<64 1ibXtst.x86_64 cups-1libs.x86_64 libXScrnSaver.x86_64 libXrandr.x86_64 GConf2.x86_64 alsa-1ib.x86_64 atk.
—>x86_64 gtk3.x86_64 ipa-gothic-fonts xorg-xll-fonts-100dpi xorg-x1ll-fonts-75dpi xorg-xll-utils xorg-xll-fonts-
—cyrillic xorg-x11-fonts-Typel xorg-xll-fonts-misc

3.1.9 Support to non-latin languages

Knowage does some of its job at server side and it could need support for non-latin languages. Some operating systems
don’t provides support to non-latin language by default: see the official documentation to enable the support to those
languages.

For example, to install non-latin languages fonts you could use:
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Listing 3.11: Installation of non-latin language fonts

# For CentOS 7
yum groupinstall fonts

# For Ubuntu
sudo apt-get install language-pack-ja

sudo apt-get install japan*

sudo apt-get install language-pack-zh*
sudo apt-get install chinese*

sudo apt-get install language-pack-ko
sudo apt-get install korean*

etc...

3.1.10 Supported browsers

Knowage supports the newest and the second to last version of these browsers:
* Google Chrome
¢ Firefox

* Microsoft Edge

Important: Internet Explorer

Internet Explorer is no longer supported by Microsoft and it is also vulnerable. Please, use one of the supported
browser listed above.

3.1.11 Data Preparation requirements

In order to use data preparation functionality, user should have Apache Livy and Apache Spark installed. Please check
Livy and Spark official documentation for more info (https://livy.apache.org/, https://spark.apache.org/) and manual
installation paragraph for technical details.

This functionality is available as an add-on plugin for Smart Intelligence license.

3.2 KNOWAGE Installation

The present document illustrates how to install and configure the Knowage suite. There will be described the essential
steps to succeed with the standard installation on certified environments, which includes the optional use of CAS as a
SSO solution and the use of HTTPS protocol.

3.2.1 Software release

You can download Knowage through the following links:
* Community Edition: http://www.knowage-suite.com/site/ce-download/

* Enterprise Edition: http://www.knowage-suite.com/portal (registration required)
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A typical release contains three elements:
* Installer, which gives you a step-by-step Knowage installation

* Web Application Archives (WARs) and DDL scripts (to populate the schema used by Knowage for its metadata)

Table 3.5: Supported databases for DDL scripts
Supported databases
MySQL / MariaDB
Oracle

Postgres

3.2.1.1 Optional: using MAC address for license

If you’re using a VM on AWS cloud and you want to use Knowage EE with license, you should be sure that hardware
id doesn’t change every start and stop. To avoid this behaviour you can choose for using MAC address instead of
default hardware id calculation. You just have to add this optional row in “setenv.sh” file:

export JAVA_OPTS="$JAVA_OPTS -Dmac.address.licensing=true"

3.2.2 Manual installation
3.2.2.1 Metadata database initialization

Knowage requires a database schema to store its own metadata (definition of analyses, datasets and so on). For
initializing such a schema, the user must execute the creation scripts provided for the DBMS in use. The package
which includes the DDL will contain the following SQL files:

Listing 3.12: Scripts for metadata schema

XXX_create.sql
XXX_create_quartz_schema.sql

where XXX represents the DBMS type (as instance ORA stands for Oracle). The corresponding SQL files for deleting
tables are also provided.

3.2.2.2 Using Tomcat

3.2.2.2.1 Dependencies

You must add required libraries into TOMCAT_HOME/1ib folder:
* the JDBC connector for the metadata database with its dependencies (if any);
* the JDBC connector for the business data database with its dependencies (if any);
* the commonj library with its dependencies:
— Apache Geronimo,
— Concurrency JSR-166,

— Commonl].
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Important: Enterprise Edition only

To enable the Import/Export capability, please also add the JDBC connector for HyperSQLDB , taking care of using
version 1.8.0.2 .

3.2.2.2.2 File system resources

Create the folder TOMCAT_HOME/resources. Such a folder will contain some useful static resources and the indexes
for the search engine used by Knowage.

3.2.2.2.3 Connection to metadata database

To define connection towards metadata database, edit the TOMCAT_HOME/conf/server.xml and add the information
related to the metadata database inside the GlLobalNamingResources tag. Specify: username, password, driver class
name, JDBC URL and validation query (any valid query to be executed to validate connections). Connection’s name
must the jdbc/knowage:

<Resource auth="Container"
driverClassName="JDBC driver"
name="jdbc/knowage"
password="password"
type="javax.sql.DataSource"
url="JDBC URL"
username="username"
validationQuery="validation query'
maxTotal="50"
maxIdle="50"
minIdle="10"
validationInterval="34000"
removeAbandoned="true"
removeAbandonedTimeout="3600"
logAbandoned="true"
testOnBorrow="true"
testWWhileIdle="true"
timeBetweenEvictionRunsMillis="10000"
minEvictableIdleTimeMillis="60000" />

3.2.2.2.4 Cache database connection

In some scenarios (for example when defining a cockpit document on top of a file dataset), Knowage requires a
database to be used as cache. It is highly recommended to create an empty database schema for this purpose. Then,
you need to configure it inside TOMCAT_HOME/conf/server.xml as you did for metadata database. Feel free to type
a name of your choice, in this example we used jdbc/ds_cache:

<Resource auth="Container"
driverClassName="JDBC driver"
name="jdbc/ds_cache"
password="password"
type="javax.sql.DataSource"
url="JDBC URL"
username="user name"
validationQuery="validation query"
maxTotal="50"
maxIdle="50"
minIdle="10"

(continues on next page)
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(continued from previous page)

validationInterval="34000"
removeAbandoned="true"
removeAbandonedTimeout="3600"
logAbandoned="true"
testOnBorrow="true"
testWWhileIdle="true"
timeBetweenEvictionRunsMillis="10000"
minEvictableIdleTimeMillis="60000" />

3.2.2.2.5 Connection to business data

Edit the TOMCAT_HOME/conf/server.xml and add the information related to the database containing business data
to be analysed by Knowage inside the GlobalNamingResources tag, specifying username, password, driver class
name, URL and validation query. Feel free to type a name of your choice, in this example we used jdbc/dwh:

<Resource auth="Container"
driverClassName="JDBC driver"
name="jdbc/dwh"
password="password"
type="javax.sql.DataSource"
url="JDBC URL"
username="username"
validationQuery="validation query"
maxTotal="50"
maxIdle="50"
minIdle="10"
validationInterval="34000"
removeAbandoned="true"
removeAbandonedTimeout="3600"
logAbandoned="true"
testOnBorrow="true"
testithileIdle="true"
timeBetweenEvictionRunsMillis="10000"
minEvictableIdleTimeMillis="60000"
factory="org.apache.tomcat. jdbc.pool.DataSourceFactory" />

3.2.2.2.6 Environment variables definition

Edit the file TOMCAT_HOME/conf/server.xml in Tomcat and add the following constants in the
GlobalNamingResources tag.

<Environment name="resource_path" type="java.lang.String" value="${catalina.home}/resources" />

<Environment name="sso_class" type="java.lang.String" value="it.eng.spagobi.services.common.JWTSsoService" />
<Environment name="service_url" type="java.lang.String" value="http://localhost:8080/knowage" />

<Environment name="hmacKey" description="HMAC key" type="java.lang.String" value="PUT ANY RANDOM STRING HERE" /
—>

<Environment name="password_encryption_secret" description="File for security encryption location" type="java.
—lang.String" value="complete_file_path_with_file_name" />

Such environment variables have the following meaning:
» resource_path: resources folder path,
¢ sso_class:SSO connector class name,
* service_url:backend services address, typically set to http://localhost:8080/knowage,

* hmacKey: secret key to generate JWT tokens used by the default security mechanism. You must change it, and
do not distribute it. You can put any random alphanumeric string in it, and you can change it everytime you
want, you just need to restart Tomcat to apply the change,
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* password_encryption_secret: the complete path of a file to contain the password encryption secret. The
file must contain random text of any length. This is a security configuration, so don’t use short strings. For
example, you can create a file and write text into it. Do not distribute it for any reason, create at least a backup
copy of the file. After the first start of Knowage, it will no longer be possible to change the secret key. In
case you lost this secret, look at the paragraph below to see how to update the passwords of existing users.

Important: Again we stress the point that the HMAC key must be a random string. Please DO NOT copy and paste
it from this documentation, since this will compromise the security of the application.

Below you can see an example of configuration of the above variables in the server.xml file

<Environment name="resource_path" type="java.lang.String" value="${catalina.home}/resources"/>

<Environment name="sso_class" type="java.lang.String" value="it.eng.spagobi.services.common.JWISsoService"/>
<Environment name="service_url" type="java.lang.String" value="http://mydomain.com/knowage" />

<Environment name="hmacKey" description="HMAC key" type="java.lang.String" value="a random string"/>
<Environment name="password_encryption_secret" description="File for security encryption location" type="java.
—lang.String" value="${catalina.home}/conf/knowage.secret"/>

3.2.2.2.7 Changing the secret key for password encryption

The password encryption secret key must be set during the installation and cannot be changed anymore, otherwise
Knowage will no longer be able to authenticate already defined users. In case the secret key is lost you must create a
new one, configure it into Knowage as described above and update passwords of existing users direclty into Knowage
metadata database (SBI_USER table). For this reason Knowage provides you a tool to get new encrypted values. This
tool is a Java class that is shipped with the knowage-utils library; it accepts 2 input parameters:

* the complete path of the password encryption secret file;
* the password value in plaintext.

Below is an example of invoking the tool by command line using ‘mypassword’ as the plaintext password to be
encrypted (of course TOMCAT_HOME must be replaced by the actual Tomcat base folder path).

java -cp "<TOMCAT_HOME>/webapps/knowage/WEB-INF/1lib/knowage-utils-7.2.0.jar" it.eng.spagobi.security.utils.
—PasswordEncryptionToolMain <TOMCAT_HOME>/conf/knowage.secret mypassword

This procedure must be repeated for all already existing users.

3.2.2.2.8 Mandatory configuration

[LINUX] Edit the TOMCAT_HOME/conf/setenv. sh file in Tomcat by adding the following JVM arguments:

export JAVA_OPTS="$JAVA_OPTS -Dsymmetric_encryption_key=<generic_random_string>"

The symmetric_encryption_key is required to encrypt/decrypt the JDBC data source password. Its value must be a
generic ASCII string with at least one character.

[WIN] Edit the TOMCAT_HOME/conf/setenv.bat file in Tomcat by adding the following JVM arguments:

export JAVA_OPTS="$JAVA_OPTS -Dsymmetric_encryption_key=<generic_random_string>"

The symmetric_encryption_key is required to encrypt/decrypt the JDBC data source password. Its value must be a
generic ASCII string with at least one character.
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3.2.2.2.9 Recommended configuration

[LINUX] Edit the TOMCAT_HOME/conf/setenv. sh file in Tomcat by adding the following JVM arguments:

export JAVA_OPTS="$JAVA_OPTS -Dfile.encoding=UTF-8"

# We add -Duser.timezone=UTC to solve error when establishing connection to Oracle metadata database:
# java.sql.SQLException: ORA-00604: error occurred at recursive SQL level 1

# ORA-01882: timezone region not found

export JAVA_OPTS="$JAVA_OPTS -Duser.timezone=UTC"

export JAVA_OPTS="$JAVA_OPTS -Djava.awt.headless=true"

export JAVA_OPTS="$JAVA_OPTS -Djava.security.manager -Djava.security.policy=$CATALINA_HOME/conf/knowage-
—default.policy"

[WIN] Edit the TOMCAT_HOME/conf/setenv.bat file in Tomcat by adding the following JVM arguments:

export JAVA_OPTS="$JAVA_OPTS -Dfile.encoding=UTF-8"

# We add -Duser.timezone=UTC to solve error when establishing connection to Oracle metadata database:
# java.sql.SQLException: ORA-00604: error occurred at recursive SQL level 1

# ORA-01882: timezone region not found

export JAVA_OPTS="$JAVA_OPTS -Duser.timezone=UTC"

export JAVA_OPTS="$JAVA_OPTS -Djava.awt.headless=true"

export JAVA_OPTS="$JAVA_OPTS -Djava.security.manager -Djava.security.policy=%CATALINA_HOME%\conf\knowage-
—default.policy"

3.2.2.2.10 Applications deploy

To deploy Knowage you have to copy all the WAR files inside the TOMCAT_HOME /webapps folder. Once the first start
is ended each WAR file will be unzipped. It is also possible to unzip the WAR files manually using the unzip utility.

3.2.2.2.11 Thread pool definition

You must configure TOMCAT_HOME/conf/server.xml file and add the settings related to the pool of thread editing
the GlobalNamingResources tag, as shown follow.

<Resource auth="Container" factory="de.myfoo.commonj.work.FooWorkManagerFactory" maxThreads="5" name="wm/
—SpagoWorkManager" type="commonj.work.WorkManager"/>

3.2.2.2.12 Advanced memory settings

It is recommended to increase the memory dimension used by the application server. This can be done by adjusting
some properties. The memory required by each application server depends on many factors: number of users, type of
analyses, amount of handled data, etc. The minimum requirements are Xms1024m and Xmx2048m.

[LINUX] Insert at the beginning of the TOMCAT_HOME/bin/setenv. sh file this command:

export JAVA_OPTS="$JAVA_OPTS -Xms1024m -Xmx4096m -XX:MaxPermSize=512m"

[WIN] Insert at the beginning of the TOMCAT_HOME/bin/setenv.bat file this command:
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set JAVA_OPTS= %JAVA_OPTS% -Xms1024m Xmx4096m -XX:MaxPermSize=512m

3.2.2.2.13 Advanced Connector settings

Important: It is highly recommend to add URIEncoding="UTF-8” attribute to server.xml file connector tags in order
to avoid special characters issues.

<Connector address="0.0.0.0" port="8009" protocol="AJP/1.3" maxPostSize="2097152000" redirectPort="8443"_
—URIEncoding="UTF-8" />

3.2.2.3 Datasource link within the applications

You would set up ResourceLink for JNDI datasource. To do so, you have to configure each knowage*/META-INF/
context.xml and set the ResourceLink for each JNDI data source previously created. Inside the released packages
two links are already defined:

* one for the jdbc/knowage resource, which the user must keep

¢ the other for the jdbc/foodmart, which should be renamed with jdbc/dwh.

<Context docBase="knowage-ee" path="/knowage" reloadable="true">
<ResourceLink global="jdbc/dwh" name="jdbc/dwh" type="javax.sql.DataSource"/>
<ResourceLink global="jdbc/knowage" name="jdbc/knowage" type="javax.sql.DataSource"/>
<ResourceLink global="jdbc/ds_cache" name="jdbc/ds_cache" type="javax.sql.DataSource"/>
<ResourcelLink global="resource_path" name="resource_path" type="java.lang.String" />
<ResourcelLink global="sso_class" name="sso_class" type="java.lang.String" />
<ResourceLink name="hmacKey" global="hmacKey" type="java.lang.String"/>
<ResourceLink global="service_url" name="service_url" type="java.lang.String"/>
<ResourcelLink global="wm/SpagoWorkManager" name="wm/SpagoWorkManager" type="commonj.work.WorkManager" />
<ResourceLink global="password_encryption_secret" name="password_encryption_secret" type="java.lang.String
<"/>
</Context>

Due to security reasons, configuration file containing some content to be used for encrypting must be created in
Knowage environment. File must not be empty, but there’s no minimum length. File can be put everywhere; path and
name must be properly configured for each knowage*/META-INF/context.xml as shown below.

Important: Context update

The modification of these files will be effective as soon as the web application is reloaded or the application server is
restarted.

3.2.2.4 Configuration of the metadata db dialect

Important: This step is not mandatory anymore

Knowage is now able to autonomously determine following configuration. That said, the following is not mandatory
anymore however a user can force it to specific value.

Verify that the right dialect has been set inside hibernate.cfg.xml files. We list all the possible dialects that can be
used:
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<property name="hibernate.dialect">org.hibernate.dialect.MySQLDialect</property>,
<property name="hibernate.dialect">org.hibernate.dialect.PostgreSQLDialect</property>
<property name="hibernate.dialect">org.hibernate.dialect.Oracle9Dialect</property>

You have to configure these following Hibernate configuration files and set the chosen dialect:

knowagekpiengine/WEB-INF/classes/hibernate.cfg.xml
knowagegeoreportengine/WEB-INF/classes/hibernate.cfg.xml
knowage/WEB-INF/classes/hsql/hibernate.cfg.xml
knowage/WEB-INF/classes/hibernate.cfg.xml
knowagesvgviewerengine/WEB-INF/classes/hibernate.cfg.xml
knowagemeta/WEB-INF/classes/hibernate.cfg.xml
knowagecockpitengine/WEB-INF/classes/hibernate.cfg.xml
knowagedataminingengine/WEB-INF/classes/hibernate.cfg.xml

Important: Context update

The modification of these files will be effective as soon as the web application is reloaded or the application server is
restarted.

3.2.2.5 Modification of the Quartz configuration

Important: This step is not mandatory anymore

Knowage is now able to autonomously determine following configuration. That said, the following is not mandatory
anymore however a user can force it to specific value.

The scheduler is configured in knowage/WEB-INF/classes/quartz.properties. It is essential to enhance in this
file the property org.quartz. jobStore.driverDelegateClass with the right value, according to the metadata
database in use. Following the possible values:

# Hsqldb delegate class

#org.quartz. jobStore.driverDelegateClass=org.quartz.impl. jdbcjobstore.HSQLDBDelegate

# Mysql delegate class org.quartz.jobStore.driverDelegateClass=org.quartz.impl.jdbcjobstore.
—»StdJDBCDelegate

# Postgres delegate class

#org.quartz.jobStore.driverDelegateClass=org.quartz.impl. jdbcjobstore.PostgreSQLDelegate

# Oracle delegate class

#org.quartz.jobStore.driverDelegateClass=org.quartz.impl. jdbcjobstore.oracle.OracleDelegate

3.2.2.5.1 Clustering

When Knowage is installed in cluster with several nodes, it is necessary to activate the Cluster modality, adding these
parameters to the knowage/WEB-INF/classes/quartz.properties file of every involved machines:

org.quartz.jobStore.isClustered = true
org.quartz.jobStore.clusterCheckinInterval = 20000
org.quartz.scheduler.instanceld = AUTO
org.quartz.scheduler.instanceName = RHECMClusteredSchedule
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3.2.2.6 Logging

It is necessary to set up a folder where Knowage and its analytical engines can store their respective log files. From
now on, we will call LOG_DIR such folder and LOG_DIR_PATH the path that leads to it. This path is configured in file
log4j.properties located inside the \WEB-INF\classes\ available in each web application. Shortly, to configure
the Knowage log folder the user must execute the following steps:

* create the LOG_DIR folder on all cluster nodes on which it is intended to deploy Knowage Server and/or one of
its analytical engines. The LOG_DIR_PATH string must be the same for every node;

e [LINUX] verify that Knowage has write permissions on this folder; set the property log4j.appender.
knowage.File inside the WEB-INF/classes/log4j.properties to LOG_DIR_PATH/knowage.log;

e set the property log4j.appender.knowageXXXXXEngine.File inside the WEB-INF/classes/log4j.
properties file of each engine to LOG_DIR_PATH/knwoageXXXXXEngine. log;

* only for the Birt Engine, to set the property logDirectory inside the WEB-INF/classes/BirtLogConfig.
properties file of the knowagebirtreportengine application to LOG_DIR_PATH.

3.2.2.7 Enable Java Security Manager

In Knowage, a user can create datasets, LOVs, etc.. with script languages like JavaScript. That introduces a security
concern where a malicious user can execute code that can break the entire system. Java allows a system administrator
to enable a Security Manager and to create a sandbox to limit privileges around the code that execute the script.

The Security Manager can be enabled with the following steps:
» Write a Security Policy for the Security Manager;
 Enable the Security Manager in the JVM.

The Security Policy is a text file read by a Security Manager that specifies all the privileges that a JVM can give to
Java code: Tomcat has already a default policy in the file TOMCAT_HOME/conf/catalina.policy but is too much
strict for Knowage code that needs to write multiple logs, make network connection and execute external applications.
Knowage is already secured and can use a more relaxed policy like:

Listing 3.13: Complete path of the script

grant {
permission java.security.AllPermission;

b

This policy can be saved to TOMCAT_HOME/conf/knowage-default.policy.
To enable the Security Manager a system administrator have to add some options to the Java JVM:

[LINUX] Insert at the end of the TOMCAT_HOME/bin/setenv. sh file this command:

export JAVA_OPTS="$JAVA_OPTS -Djava.security.manager -Djava.security.policy=$CATALINA_HOME/conf/knowage-
—default.policy -Dsymmetric_encryption_key=<generic_random_string>"

The symmetric_encryption_key is required to encrypt/decrypt the JDBC data source password. Its value must be a
generic ASCII string with at least one character.

[WIN] Insert at the end of the TOMCAT_HOME/bin/setenv.bat file this command:

set JAVA_OPTS= %JAVA_OPTS% -Djava.security.manager -Djava.security.policy=%CATALINA_HOME%\conf\knowage-default.
—»policy -Dsymmetric_encryption_key=<generic_ASCII_string>

The symmetric_encryption_key is required to encrypt/decrypt the JDBC data source password. Its value must be a
generic ASCII string with at least one character.
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Warning: If you are using Oracle provided Java, this configuration may lead to the error “Illegal key size or
default parameters”. This is a problem with limited Java security policies. See https://docs.oracle.com/javase/8/
docs/technotes/guides/security/crypto/CryptoSpec.html#AppC for more information.

3.2.2.8 Installation of Chromium Cockpit Export script

Important: Enterprise Edition only

Chromium Cockpit Export script is only available for Enterprise Edition.

Extract archive knowage-cockpit-export-installation.zip to /opt/knowage:

Listing 3.14: Complete path of the script

/opt/knowage/cockpit-export/cockpit-export.js

For alternatives path you have to fix internal.nodejs.chromium.export.path in Knowage Configuration Man-
agement.

3.2.2.9 Configuring environment for Data Preparation

User should have Apache Livy and Apache Spark installed.
This feature is tested on Apache Livy 0.71 and Apache Spark 2.4.8 with Scala 2_11 version.
Please refer to https://livy.apache.org/ for more details:

To run the Livy server, you will also need an Apache Spark installation. You can get Spark releases at https://spark.
apache.org/downloads.html. Livy requires at least Spark 1.6 and supports both Scala 2.10 and 2.11 builds of Spark.
To run Livy with local sessions, first export these variables:

export SPARK_HOME-=/usr/lib/spark
Then start the server with:
Jbin/livy-server start

Livy uses the Spark configuration under SPARK_HOME by default. You can override the Spark configuration by
setting the SPARK_CONF_DIR environment variable before starting Livy.

Please check Livy and Spark official documentation for more info.

After that it is mandatory to set this variable on Tomcat Server: KNOWAGE_RESOURCE_PATH This variable
should point to the Tomcat server’s resource folder.

Our advice, if you are on Linux environment, is to create a service for Tomcat Server and then let the variable set-
ting available for the system, for example: KNOWAGE_RESOURCE_PATH = /home/knowage/knowage8_1/apache-
tomcat-9/resources

After that, you should fill this property inside Knowage Configuration: KNOWAGE.DATAPREP.LIVY_URL with
the right url of Livy server.

You will also need to configure a datasource as “Used for data preparation”, it means that the selected datasource will
be used for saving prepared dataset data.

Selecting a DATA PREPARATION DATASOURCE:
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It is really important to set a datasource for the prepared dataset ingestion output. This one will be the location of the
result prepared data. You can do that checking the “Use for data preparation” checkbox using an administration role
for Knowage.

‘{. Data Source Management Cache test X
cac Q
o Nam Dialect *
MySQL/MariaDB (INNODB) v
o cache @
~3
Description
a cache
]
O Multischema
Read Only
(O Readonly (@) Read and wiite Use as cache Use for data preparation
Type
Q JosC @ JNDI

JNDI Name *
java:comp/env/jdbe/ds_cache

Forthe data 0 should specify g lon server. For example: java:comp/env/jdbe/foodmart

Fig. 3.2: Datasource management section.

In order to allow Spark transformations working, you should provide those libraries on Spark /jars installation folder:
* json-20210307 jar
e livy-api-0.7.1-incubating.jar
¢ livy-client-http-0.7.1-incubating.jar
* spark-avro_2.11-2.4.8 jar
And:
* knowage-spark-[CURRENT VERSION OF KNOWAGE].jar

This library can be found inside knowage deployed projects jars folder.

3.2.3 Python Engine

These functionalities use a Python standalone webservice, which allows to submit widgets and datasets scripts and get
result from a Python environment already installed on the machine where the webservice runs. For this reason, Python
environments need to be installed and configured on the same machine of Knowage server or even on a remote one,
and the Python webservice has to be running inside that same environment. This implies that, in order to use this
functionalities, you have to install Python properly (depending on the OS) on the same machine where the service will
be running. You can find all information about Python installation at https://www.python.org. The official supported
version is Python >=3.6.8, but we recommend to use 3.7.x whenever it’s possible.
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3.2.3.1 Install knowage-python webservice

The knowage-python package contains the source code of the webservice that has to be installed and run on the server.
You can download it via pip with the command:

pip install knowage-python=={knowage_version_number}

or simply you can find it in the Knowage-Server github repository under the Knowage-Python folder.

If you downloaded knowage-python via pip, use “pip show knowage-python” to find the pip package installation
location. Then copy the source file from this folder to your own custom folder such as /opt/knowagepython.

You will now have to create a file called hmackey that contains the value of the HMACkey in plaintext, and place it
inside the <KNOWAGE_PYTHON_HOME>/ folder. It must be the same value specified in the server.xml file.

3.2.3.2 Run knowage-python webservice

Once you have installed all the requirements, you need to get the python-webservice running. In order to do so, you
can rely on a WSGI Server. If you are working on a UNIX environment, take a look at gunicorn (https://gunicorn.org/).
The service leverages on Flask, for deployment in any other environment take a look at the official documen-
tation (https://flask.palletsprojects.com/en/1.1.x/deploying/#deployment). The entry point for the application is
<KNOWAGE_PYTHON_HOME>/knowage-python.py and the default port is 5000.

To install GUNICORN you can use: .. code-block:: bash

pip3 install gunicorn greenlet eventlet gevent wheel pip3 install gunicorn eventlet gevent gthread set-
proctitle pip3 install flask flask_cors bokeh pandas pip3 install matplotlib pip3 install PyJWT pip3 install
pandas

Important: Webservice permissions

The knowage-python webservice must have the OS rights to read/write in its own folders.

Following you can find an example that shows you how to run knowage-python with gunicorn. First you need to create
a configuration file called gunicorn. conf.py and place it under <KNOWAGE_PYTHON_HOME>/src folder.

import multiprocessing

bind = "0.0.0.0:5000"

workers = multiprocessing.cpu_count() * 2 + 1
timeout = 30

keepalive = 2

user = <user>

group = <group>

loglevel = '"info'
accesslog = '/var/log/gunicorn-access.log'’
errorlog = '/var/log/gunicorn-error.log’

access_log_format = '

Then to start the service run the following command inside the <KNOWAGE_PYTHON_HOME>/ folder.

You can create service to start/stop Gunicorn.

3.2.3.3 Configure Knowage to enable Python/R functionalities

From the Knowage interface you can now enable the Python/R functionalities.
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Go to the Roles management section, in the Authorizations tab under Widgets check the Edit Python Scripts
option. Now you will be able to see the Python and R Dataset and Widget among the list of available ones.

Go to the Configuration management section, and create new variables of category PYTHON_CONFIGURATION and
R_CONFIGURATION. For the label you can use python.default.environment.url. The value of this variables will
specify the addresses of the Python and R webservices (es. python.webservice.address.com/domain). Now you
will be able to see the addresses of the so configured environments when creating a Dataset or a Widget.

3.2.4 R Engine

As for Python, also the R functionalities leverage on a standalone webservice, this time written in R. Take a look at the
official R Project documentation and find out how to get R (https://www.r-project.org/). The official supported version
is R >=3.5.1, but we recommend to use 3.6.x whenever it’s possible.

3.2.4.1 Install knowage-r webservice
Inside the Knowage-Server github repository, under the Knowage-R folder you can find the sources of the knowage-r
webservice.

Once you have downloaded the source code, you will have to create the configuration for the webservice. This
configuration will be contained inside a file called configs.R and placed inside the Knowage-R folder.

The configuration is indeed really simple since you only need to specify the Knowage HMAC key contained in the
server.xml file.

In the constants.R file you can set the default webservice port and a whitelist of IP addresses that can contact the
webservice.

3.2.4.2 Run knowage-r webservice

Once you have installed all the requirements, you need to get the r-webservice running. In order to do so, it’s enough
to run the main file “knowage-r.R” with the basic R interpreter, via the RScript command or an equivalent one.

Important: Webservice permissions

The knowage-r webservice must have the rights to read/write in its own folder.

3.2.5 Knowage CE Installer

Knowage CE installer is an application which steers the user to the installation and the first configuration of the
product.

Knowage CE is a web application, meaning it runs centrally on a server, and users interact with it through web browsers
from any computer on the same network. Knowage CE Installer lets you easily configure your server.

3.2.5.1 Server-side requirements

3.2.5.1.1 Operating system

Knowage CE Installer runs on Windows, Linux and macOS operating systems.
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3.2.5.1.2 Java platform

Knowage CE Installer requires:
* JDK 1.8

e JAVA_HOME environment variable

3.2.5.1.3 Memory

Knowage CE requires 3GB of available RAM. This configuration is enough for most evaluation purposes.

3.2.5.1.4 Disk usage

Knowage CE requires 2GB of free space on file system. Optional embedded MariaDB Server 10.2 requires 4GB of
free space on file system.

3.2.5.1.5 Database

Knowage CE Installer requires one of the following external databases:
e MySQL Server 5.7 already installed
e MariaDB Server 10.2 already installed

A user with sufficient permissions to create schemas must be provided. Knowage CE Installer connects to database
using a JDBC driver via TCP/IP connection.

If you are using MySQL Server 5.7 we suggest to set following configuration in file my.ini:
e innodb_buffer_pool_size = 2G (adjust value here, 50%-70% of total RAM)
e innodb_log_file_size = 500M

Knowage CE Installer includes also the option to use one of the following embedded databases:
* MariaDB Server 10.2 for Windows 64 bit

Please note that embedded database option is not available for macOS.

3.2.5.1.6 Application server

Knowage CE Installer provides Apache Tomcat 7 out of the box. Don’t worry about pre-installing any application
server.

3.2.5.1.7 Proxy settings

If proxy is enabled please add property http.nonProxyHosts to JVM properties after completing installation, modi-
fying file <installation directory>\Knowage-Server-CE\bin\setenv.bat on Windows or <installation
directory>/Knowage-Server-CE/bin/setenv. sh on Linux/macOS.

-Dhttp.nonProxyHosts=1localhost
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3.2.5.2 Client-side requirements

3.2.5.2.1 Browser

Enable your browser to execute JavaScript.

3.2.5.2.2 Proxy settings

If proxy is enabled please add hostname to proxy’s ignore list.

3.2.5.3 Launching

3.2.5.3.1 Windows

Important: The installer has to be run as administrator.

3.2.5.3.2 Linux/macOS

Extract the installer SH file typing the command in shell:

1 | unzip Knowage-7_0_0-CE-Installer-Unix-20191022.zip

Warning: On macOS the default app used to open ZIP files may fail to extract the installer ZIP file.

Enable the execute permission on the file, typing the command in shell:

1 chmod +x Knowage-7_0_0-CE-Installer-Unix-20191022.sh

Knowage CE installer can run in GUI or console mode.

e GUI mode is available only if a desktop environment is available. Run installer in GUI mode typing the
command in shell:

1 ’./Knowage—7_®_®—CE—Installer—Unix—Z@191®22.sh

¢ Console mode is always available and let complete installation using shell. Run installer in Console mode
typing the command in shell:

1 ’./Knowage—7_®_®—CE—Installer—Unix—Z@191022.sh -C

3.2.5.4 Managing Knowage CE

After completing installation, you can start/stop Knowage CE using desktop links, start menu entries or following
shell commands.
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3.2.5.4.1 Windows

« Start Knowage CE using <installation directory>\Knowage-Server-CE\bin\startup.bat

» Stop Knowage CE using <installation directory>\Knowage-Server-CE\bin\shutdown.bat

3.2.5.4.2 Windows (embedded MariaDB option)

o Start Knowage CE using <installation directory>\Knowage-Server-CE\bin\knowage_startup.
bat

» Stop Knowage CE using <installation directory>\Knowage-Server-CE\bin\knowage_shutdown.
bat

3.2.5.4.3 Linux/macOS

 Start Knowage CE using <installation directory>/Knowage-Server-CE/bin/startup.sh

» Stop Knowage CE using <installation directory>/Knowage-Server-CE/bin/shutdown.sh

3.3 How to upgrade KNOWAGE

This section describes the main steps to manually update an existing Knowage installation, on top of the certified
Apache Tomcat server, to the latest available version. In case you are moving between 2 KNOWAGE versions with
different certified Apache Tomcat servers, we recommend to follow all the instructions described on the manual in-
stallation section.

Pay attention to the fact that Knowage versions’ names adhere to the Semantic Versioning 2.0.0.
In the following we will refer to Tomcat installation folder as TOMCAT_HOME.
The upgrade of the following Knowage components is generally needed:

¢ the applications that reside within TOMCAT_HOME/webapps folder: all knowage*.war files (knowage.war,
knowagebirtreportengine.war, knowagecockpitengine.war, .. .)

* the Knowage metadata database, where information about analyses, datasets, etc ... is stored.

The latter component must be upgraded in case you are moving from a different major or minor version (for example:
from 6.4.x to 7.2.y, or from 7.1.x to 7.2.y), but there is no need in case you are upgrading to a new patch release of the
same major/minor family (for example: from 7.2.0 to 7.2.6, or from 7.2.6 to 7.2.13).

3.3.1 Preliminary operations

Before starting upgrade procedure, you have to:

* download latest packages from the OW2 repository: base location is https://release.ow2.org/knowage/, you’ll
find a folder for each version, each folder contains: Applications with the relevant war files, and Database
scripts with the SQL scripts (distributed as zip files) to upgrade Knowage metadata database for supported
RDBMS;

» make a backup copy of the old web applications that reside within: TOMCAT_HOME /webapps;

* make a backup copy of Knowage metadata database.
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3.3.2 Upgrade operations

To upgrade Knowage installation follow these steps:
¢ stop Apache Tomcat service;

* upgrade the Knowage metadata database by executing the SQL scripts. Each SQL script is conceived for up-
grading a Knowage <major.minor> version into the next one, therefore you need to execute all scripts between
your current <major.minor> version to the latest one. As an example, suppose RDBMS is Oracle, your current
Knowage version is 6.0.x and you want to upgrade into Knowage 6.3.x, then you need to execute the following
scripts:

ORA_upgradescript_6.0_to_6.1.sql
ORA_upgradescript_6.1_to_6.2.sql
ORA_upgradescript_6.2_to_6.3.sql

w oo =

Note:

Moving into a newest patch version within the same <major.minor> family In case you are moving into a
newest patch version that belongs to the same <major.minor> family (for example from Knowage 7.2.0 to
7.2.6, or from 7.2.6 to 7.2.13) there is no need to execute any SQL script.

* move all knowage*.war files and all the knowage* directories from TOMCAT_HOME/webapps into a backup
directory;

* delete the following directories: TOMCAT_HOME/temp and TOMCAT_HOME /work;
* copy and paste all the new knowage*.war packages within TOMCAT_HOME /webapps directory;

* in case you are upgrading from a version prior to 7.2.0, create a file containing the password encryption secret
(just a random text of any length). This is a security configuration, so don’t use short strings. Do not distribute
it for any reason. Then update TOMCAT_HOME/conf/server.zxml file by creating a new environment variable
as shown below and set the value property as the complete path of the file with password encryption secret:

<Environment name="password_encryption_secret" description="File for security encryption location"
type="java.lang.String" value="${catalina.home}/conf/knowage.secret"/>

* in case you are upgrading from a version prior to 8.1.0, you need to add the symmetric_encryption_key
system property in file TOMCAT_HOME/bin/setenv.sh or TOMCAT_HOME/bin/setenv.bat; that property is
required to encrypt/decrypt the JDBC data source passwords:

export JAVA_OPTS="$JAVA_OPTS -Dsymmetric_encryption_key=<any random string>"

’set JAVA_OPTS=%JAVA_OPTS% -Dsymmetric_encryption_key=<any random string>

At this point, in some cases you need to deal with some configuration files, in particular when you modified the
following files within the previous Knowage installation, then you need to restore those changes (after having unzipped
the war files):

 context files TOMCAT_HOME /webapps/knowage*/META-INF/context.xml: they contain links to resources
such as datasource connections and environment variables; in case you modified them in order to add a new data-
source, you need to restore the changes and check if links to environment variables defined in TOMCAT_HOME/
conf/server.xml are all there. In case you defined contexts with relevant files inside TOMCAT_HOME/conf/
Catalina/localhost and you are upgrading from a version prior to 7.2.0, then you need to add the link to the
password_encryption_secret variable, since that was introduced by 7.2.0 version;

» Hibernate files: they contain the metadata database Hibernate dialect (the hibernate.dialect property):
since versione 7.2.0, Knowage is able to autodetect the dialect by itself but, in case you customized it to a value
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other than org.hibernate.dialect.MySQLDialect or org.hibernate.dialect.PostgreSQLDialect
or org.hibernate.dialect.Oracle9Dialect, you have to restore your change: this is the list of Hibernate
files to be checked:

TOMCAT_HOME /webapps/knowage/WEB-INF/classes/hibernate.cfg.xml

TOMCAT_HOME /webapps/knowagecockpitengine/WEB-INF/classes/hibernate.cfg.xml
TOMCAT_HOME/webapps/knowagedataminingengine/WEB-INF/classes/hibernate.cfg.xml
TOMCAT_HOME /webapps/knowagegeoreportengine/WEB-INF/classes/hibernate.cfg.xml
TOMCAT_HOME /webapps/knowagekpiengine/WEB-INF/classes/hibernate.cfg.xml
TOMCAT_HOME /webapps/knowagemeta/WEB-INF/classes/hibernate.cfg.xml

TOMCAT_HOME /webapps/knowagesvgviewerengine/WEB-INF/classes/hibernate.cfg.xml

e Quartz configuration file for metadata database dialect and for cluster configuration (in case of any
cluster): again, since versione 7.2.0, Knowage is able to autodetect the dialect by itself but, in
case you customized the org.quartz.jobStore.driverDelegateClass property inside TOMCAT_HOME/
webapps/knowage/WEB-INF/classes/quartz.properties to a value other than org.quartz.impl.
jdbcjobstore.StdIJDBCDelegate or org.quartz.impl. jdbcjobstore.PostgreSQLDelegate or org.
quartz.impl. jdbcjobstore.oracle.OracleDelegate, you have to restore your change. Regarding clus-
ter configuration, by default it is not enabled on released packages therefore you need to restore it in case
you have a clustered installation: add these lines in TOMCAT_HOME/webapps/knowage/WEB-INF/classes/
quartz.properties (or restore them from the backup copy):

org.quartz.jobStore.isClustered = true
org.quartz.jobStore.clusterCheckinInterval = 20000
org.quartz.scheduler.instanceId = AUTO
org.quartz.scheduler.instanceName = RHECMClusteredSchedule

Important: Since Knowage 7.2.0, the security level was highly increased. For this reason, users are requested to log
in and change their password as a first step after upgrading.

To admin users: it is recommended to check which users didn’t change the password and tell them to do it as soon as
possible. Run the following query on the Knowage metadata database to extract the list of users who are still using the
previous password encryption mechanism:

’select * from SBI_USER where password like '#SHA#%' order by user_id;

3.4 How to configure the KNOWAGE Single Sign On

3.4.1 CAS SSO

CAS is an application that implements a Single-Sign-On (SSO) mechanism. It is a good practise in production envi-
ronments to install it and configure it so to have secure access to the Knowage server applications. CAS expects the
use of the HTTPS protocol.

3.4.1.1 Deploy of the CAS application

Carry out the following steps:
* shut down the server if running,
* deploy CAS application,
* for Tomcat: unzip the cas.war file inside the TOMCAT_HOME /webapps/cas
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* for JBoss: copy the cas.war file inside the JBOSS_HOME/standalone/deployments

e edit /cas/WEB-INF/classes/cas_spagobi.properties inserting the connection parameters for the meta-
data database of Knowage,as following

Listing 3.15: Connection parameters for Knowage metadata db.

spagobi.datasource.driver=<driver JDBC>
spagobi.datasource.url=<URL JDBC>
spagobi.datasource.user=<user_name>
spagobi.datasource.pwd=<password> encript.password=true

S

For further details please refer to the official documents available on CAS website https://www.apereo.org/projects/cas.

3.4.1.2 HTTPS certificate

Since CAS application requires the use of the HTTPS protocol, the user must own an SSL certificate: it can be
released a Certification Authority (CA) or it can be self-signed (it is recommended the use of the keytool utility
-http://docs.oracle.com/javase/7/docs/technotes/tools/solaris/keytool.html- available in the JDK).

In case the certificate self-signed, it must be inserted in the CA repository of the JDK (usually such a reposi-
tory is located in the JDK_HOME/jre/lib/security) or in an ad-hoc repository, called truststore, and conve-
niently configured in the application server in use. It is sufficient to set the two Java properties Djavax.net.ssl.
trustStore=<truststore path>andDjavax.net.ssl.trustStorePassword=<truststore password>

We suggest to refer to the Java documents for more details. In the following we will restrict on give some useful
commands of the keytool utility if the user intends to install a self-signed certificate:

 generate a copy of the public/private key-pair into a repository (keystore) called keystore. jks, as below:

Listing 3.16: keystore.jks creation.

$JAVA_HOME/bin/keytool -genkeypair -keystore keystore.jks -storepass {keystore password} -alias
—{certificate alias} -keyalg RSA -keysize 2048 -validity 5000 -dname CN={server name that hosts Knowage}, OU=
—{organization unit}, O={organization name},L={locality name}, ST={state name}, C={country}

* export a certificate in a cert.crt file, as suggested below:

Listing 3.17: Certificate export.

$JAVA_HOME/bin/keytool -export -alias {alias of the certificate} -file cert.crt -keystore keystore.jks

¢ set the certificate inside the CA certificates of the JDK to make it accessible (the user will be asked the CA
certificates password, the default one is changeit)

Listing 3.18: Importing the certificate into JDK CA repository.

$JAVA_HOME/bin/keytool -import -trustcacerts -alias {alias del certificato} -file cert.crt -keystore
$JAVA_HOME/jre/lib/security/cacerts

3.4.1.3 Configuration of the HTTPS protocol for Tomcat

To enable the HTTPS protocol it is necessary to operate according to these steps:
* copy the keystore which contains the pair public/private keys (keystore. jks) inside the TOMCAT_HOME/conf;

* edit the TOMCAT_HOME/conf/server.zxml file, comment the HTTP connector on 8080 port and uncomment
the HTTPS connector on 8443 port and configure it as below:
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Listing 3.19: Export of the certificate.

<Connector acceptCount="100"
maxHttpHeaderSize="8192"
clientAuth="false"
debug="0"
disableUploadTimeout="true"
enableLookups="false"
SSLEnabled="true"
keystoreFile="conf/keystore. jks"
keystorePass="<keystore password>
maxSpareThreads="75"
maxThreads="150"
minSpareThreads="25"
port="8443"
scheme="https"
secure="true"
sslProtocol="TLS"

/>

3.4.1.4 Knowage configuration

Once the CAS has been installed, it is necessary to modify the Knowage configuration. The user must edit some values
of the SBI_CONFIG table using the administrator interface

Listing 3.20: Values of the SBI_CONFIG table to change.

SPAGOBI_SSO.ACTIVE:
set valueCheck to true

CAS_SSO.VALIDATE-USER.URL:
set valueCheck to https://<URL of the CAS application>/cas

CAS_SSO.VALIDATE-USER. SERVICE:
set valueCheck to https://<URL of the Knowage server >:8443/knowage/proxyCallback

SPAGOBI_SSO.SECURITY_LOGOUT_URL:
set valueCheck to https://<URL of the CAS application>/cas/logout

Then set the sso_class environment variable as below:

<Environment name="sso_class" type="java.lang.String" value="it.eng.spagobi.services.cas.
—CasSsoService3NoProxy"/>

This variable is located:
e Tomcat: in the TOMCAT_HOME/conf/server.xml
¢ JBoss: in the JBOSS_HOME/ standalone/configuration/standalone.xml

Edit all knowage\WEB-INF\web.xml to activate CAS filters.

Listing 3.21: Setting the CAS filters for sso_class variable.

<filter>
<filter-name>CAS Authentication Filter</filter-name>
<filter-class>org.jasig.cas.client.authentication.AuthenticationFilter</filter-class>
<init-param>
<param-name>casServerLoginUrl</param-name>
<param-value>https://<nome del server CAS>/cas/login</param-value>
</init-param>
<init-param>

(continues on next page)
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<param-name>serverName</param-name>
<param-value><dominio di knowage, incluso il protocollo e la porta, se non standard></param-value>
</init-param>
</filter>

<filter>
<filter-name>CAS Validation Filter</filter-name>
<filter-class>org.jasig.cas.client.validation.Cas20ProxyReceivingTicketValidationFilter</filter-class>
<init-param>
<param-name>casServerUrlPrefix</param-name>
<param-value>https://<nome del server CAS>/cas/</param-value>
</init-param>
<init-param>
<param-name>serverName</param-name>
<param-value><dominio di Knowage Server, incluso il protocollo e la porta, se non standard></
—sparam-value>

</init-param>

<init-param>
<param-name>proxyReceptorUrl</param-name>
<param-value>/proxyCallback</param-value>

</init-param>

[Nelle web application knowageXXXengine presente anche questo parametro:

<init-param> <param-name>proxyCallbackUrl</param-name>
<param-value>
<dominio di knowage Server, incluso il protocollo e la porta, se non standard>/< knowageXXXengine>/
—proxyCallback </param-value>
</init-param>]

</filter>

<filter>
<filter-name>CAS HttpServletRequest Wrapper Filter</filter-name>
<filter-class>org.jasig.cas.client.util.HttpServletRequestiirapperFtilter</filter-class>

</filter>...

<filter-mapping>

<filter-name>CAS Authentication Filter</filter-name>
<url-pattern>/servlet/*</url-pattern>
</filter-mapping>

<filter-mapping>

<filter-name>CAS Validation Filter</filter-name>
<url-pattern>/servlet/*</url-pattern>

</filter-mapping>

<filter-mapping>

<filter-name>CAS HttpServletRequest Wrapper Filter</filter-name>
<url-pattern>/servlet/*</url-pattern>

</filter-mapping>

[Nelle web application knowageXXXengine presente anche questo mapping:
<filter-mapping>
<filter-name>CAS Validation Filter</filter-name>
<url-pattern>/proxyCallback</url-pattern>
</filter-mapping>]

All web.xml files have CAS filters already configured, but they are commented. The user must uncomment them,
looking for the strings START-CAS, END-CAS and adjust the URL as the code abow reports.
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3.4.2 Azure SSO

Knowage provides integration with Azure Sign-In for authentication purposes, i.e. users can login into Knowage using
their Azure accounts.

Remark. Azure Sign-In is exploited only for authentication, not for authorization. The authorization part (that consists
of defining roles and profile attributes for users) is still in charge of Knowage: this means that, before an user can
enter into Knowage with his Azure account, the admin user has to define that user inside the regular Knowage users
catalogue, keeping in mind that the user id must match the email of his Azure account (the provided password will not
be considered when user will log in). In case the user is not defined inside Knowage users list, the authentication will
fail.

In order to enable Azure Sign-In authentication, please follow these steps:
* start Knowage with default configuration;
* enter Knowage as admin and define users who will be allowed to enter Knowage (use their email address as user
id);
* browse to Configuration management via the main menu;

e set the value of configuration parameter SPAGOBLSECURITY.USER-PROFILE-FACTORY-
CLASS.className to it.eng.spagobi.security.azure.AzureSecurityServiceSupplier, then
save;

* stop Knowage application;

* follow Azure Sign-In documentation in order to configure your Knowage application and to get information
about tenant ID and client ID;

* create a text file wherever you want and paste the tenant ID and the client ID inside it, for example: create file
TOMCAT_HOME/conf/azure.signin.config.properties with this content:

enabled=true
client_id=<your client ID>
tenant_id=<your tenant ID>

* add the azure.signin.config Java System property that specifies the location of this properties file: in a
Unix-like environment, edit TOMCAT_HOME/bin/setenv.sh and add

export JAVA_OPTS="${JAVA_OPTS} -Dazure.signin.config=<your Tomcat home folder>/conf/azure.signin.config.
—properties”

instead, in a Windows environment using Apache Tomcat, edit TOMCAT_HOME/bin/setenv.bat:

set JAVA_OPTS="%JAVA_OPTS% -Dazure.signin.config=<your Tomcat home folder>/conf/azure.signin.config.properties"”

* start Knowage application.
When users will connect into Knowage, the login page will display the Azure Sing-In button:

When clicking on that button, Azure Sing-In authentication applies; if successful, users will be redirected into their
home page inside Knowage. In case the account is not recognized by Knowage (i.e. the provided email address does
not match any existing Knowage user id), he will get an error message.

Inside the Azure portal, after you have successfully registered our app, you will have to configure a new Single-page
application, and enter “https://<your-host-name>/knowage/servlet/AdapterHTTP” as Redirect URL

The authorization endpoint must be able to issue ID tokens, so make sure that the corresponding checkbox is flagged.

Directly from the application manifest.json file, you need to set “accessTokenAcceptedVersion: 2 in order to use the
v2.0 endpoints.
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Fig. 3.3: Advanced configuration - Azure Sing-In button.

~ Single-page application Quickstart  Docse? (i)

Redirect URIs

The URIs we will accept as destinations when returning authentication responses (tokens) after successfully authenticating or signing out users. Also referred to as
reply URLs. Learn more about Redirect URIs and their restrictions !

il /knowage/servlet/AdapterHTTP ]

Fig. 3.4: Azure portal configuration - Redirect URI.

Implicit grant and hybrid flows

Request & token directly from the authorization endpeint. If the application has a single-page architecture (5P&) and
doesn't use the authorization code flow, or if it invokes 3 web API via JavaScript, select both access tokens and ID tokens.
For ASP.MET Core web apps and other web apps that use hybrid authentication, select only ID tokens. Learn more about

tokens.
Select the tokens you would like to be issued by the authorization endpoint:
Access tokens (used for implicit flows)

ID tokens (used for implicit and hybrid flows) ( —

Fig. 3.5: Azure portal configuration - ID token checkbox.

3.4. How to configure the KNOWAGE Single Sign On 459



Knowage

Home > App registrations > Knowage

[y Knowage | Manifest  »

|/D Search (Ctrl+/) ‘ W E save < Discard ? Upload L Download 7 Got feedback?

B overview
The editor below allows you to update this application by directly modifying its JSC

& Quickstart
: g B q
# Integration assistant 3 e
3 "acceptMappedClaims™: null,
Manage 4 "accessTokenhAcceptedVersion": 2, %
= ’ 5 "addIns": [],
- Branding 3] "allowPublicClient™: null,
3 authentication 7 "appId”:
8 "appRoles™: [],
Certificates & secrets 9 "oauth2AllowUrlPathMatching”: false,
:l' SR 1a "createdDateTime"”: "2021-85-84T67:46:167",
11 "disabledByMicrosoftStatus”: null,
2 API permissions 12 "groupMembershipClaims": null,
13 "identifieruUris": [],
@ Expose an AP 14 "informationalUrls": {
. 15 "termsOfService™: null,
. Appoles 16 "support”: null,
& Owners 17 "privacy”: null,
18 "marketing”: null
& Roles and administrators | Preview 19 1.
) 28 "keyCredentials": [],
M Manifest 21 "knownClientApplications™: [],

Fig. 3.6: Azure portal configuration - manifest.json file.
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3.4.3 LDAP

3.4.3.1 Authentication

Knowage provides integration with a LDAP server for authentication purposes.

Remark. Be sure that the Knowage users have been taken under LDAP census. The LDAP security connectors check
the user that is accessing Knowage, but the user must be already defined as a Knowage user. Therefore, the users must
coexist in both authentication systems (LDAP and Knowage).

Knowage ships with three LDAP security connectors:
* LdapSecurityServiceSupplier: a pure LDAP connector that authenticates every user using an LDAP server,

* ProfiledLdapSecurityServiceSupplier: a mixed LDAP/internal connector that authenticates users using an
LDAP server or the internal Knowage authentication system according to their profile information. More pre-
cisely, the choice of the system to be exploited is based on the auth_mode profile attribute: if the user profile
attribute auth_mode is defined and its value equals to internal for the user, then Knowage will use its internal
authentication mechanism, otherwise it will try an LDAP authentication,

* FullLdapSecurityServiceSupplier: this connector performs both authentication and authorization against
LDAP, and is the only connector that does not require users to be present both on LDAP and Knowage. There
is an apposite section dedicated to this connector at the bottom of the page.

Warning: The only way to maintain access to Knowage for users not mapped onto LDAP is to:
* define the user profile attribute auth_mode,
* set auth_mode = internal for every user not mapped onto LDAP,

¢ use the connector ProfiledLdapSecurityServiceSupplier (see below).

In order to setup any LDAP security connector, you need to define a .properties file that includes the LDAP configura-
tion:

o INITIAL_CONTEXT_FACTORY: initial context factory Java class,
« PROVIDER_URL: LDAP server IP,
e SECURITY_AUTHENTICATION: authentication type,

* DN_PREFIX: prefix that will be prepended to the user name to create the DN (distinguished name) of logging
user,

* DN_POSTFIX: postfix that will be appended to the user name to create the DN (distinguished name) of logging
user;

Important: The final concatenation DN_PREFIX + <Knowage user ID> + DN_POSTFIX must be equal to the
DN (distinguished name) of the user as defined in LDAP server. Please check DN examples at https://ldapwiki.com/
wiki/DN%20Syntax .

Then define a custom JVM property 1dap.config, setting its value to the path of LDAP properties file.

In a Unix-like environment using Apache Tomcat you can add a custom JVM property to variable JAVA_OPTS in a
setenv. sh file under bin folder:

export JAVA_OPTS="${JAVA_OPTS} -Dldap.config=/opt/tomcat/conf/ldap.properties"”
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In a Windows environment using Apache Tomcat you can add a custom JVM property to variable JAVA_OPTS in a
setenv.bat file under bin folder:

1 set JAVA_OPTS="%JAVA_OPTS% -Dldap.config=C:/Tomcat/conf/ldap.properties"

Below there is an example of the ldap.properties file configuration for both LDAP connectors:

INITIAL_CONTEXT_FACTORY = com.sun.jndi.ldap.LdapCtxFactory
PROVIDER_URL = ldaps://<LDAP server address>:389
SECURITY_AUTHENTICATION = simple

DN_PREFIX = CN=

DN_POSTFIX = ,ou=IT staff,o="Example, Inc",c=US
SEARCH_USER_BEFORE = false

SEARCH_USER_BEFORE_USER =
SEARCH_USER_BEFORE_PSW =
SEARCH_USER_BEFORE_FILTER = (&((objectclass=person)) (uid=%s))

ldap2.INITIAL_CONTEXT_FACTORY = com.sun.jndi.ldap.LdapCtxFactory
ldap2.PROVIDER_URL = ldaps://<LDAP 2 server address>:389
ldap2.SECURITY_AUTHENTICATION = simple

ldap2.DN_PREFIX = CN=

ldap2.DN_POSTFIX = ,ou=IT staff,o="Example, Inc",c=US
ldap2.SEARCH_USER_BEFORE = true

ldap2.SEARCH_USER_BEFORE_USER = user_before_username
ldap2.SEARCH_USER_BEFORE_PSW = user_before_password

ldap2.SEARCH_USER_BEFORE_FILTER = (&((objectclass=account)) (uid=%s))

Using the example above, you can configure:

e auth_mode = internal: if you want to log in using the Knowage metadata database instead of contacting
an LDAP server

e empty auth_mode value: if you want to login using the first configuration of the properties file (the one
without any prefix)

* auth_mode = ldap2: if you want to log in by contacting the LDAP server using the configuration with
“ldap2.” prefix

In case you want the users to authenticate using their complete distinguish name, set SEARCH_USER_BEFORE key
to be false. In case you want instead the users to authenticate using an LDAP property such as uid, then set
SEARCH_USER_BEFORE key to be frue; you need also to specify the SEARCH_USER_BEFORE_FILTER filter that
Knowage will exploit in order to retrieve the user’s information on the LDAP server. Pay attention that %s place-
holder must be present: it will be replaced by Knowage with the actual username provided by the user when logging
in.

The SEARCH_USER_BEFORE_USER and SEARCH_USER_BEFORE_PSW keys are credentials to authenticate to LDAP
server; if the first one is set, the second one will be considered also. These parameters are used only if anonymous
bind is not allowed for LDAP server. For this reason they are optional and can be empty.

Important: Restart your application server in order to load the custom JVM property.

Warning: After enabling the search functionality you may encounter the following excep-
tion:  javax.naming.PartialResultException: ~ Unprocessed Continuation Reference(s). To solve this
just change LDAP port from 389 to 3268 (credits:  https:/stackoverflow.com/questions/16412236/
how-to-resolve-javax-naming-partialresultexception )

The final step is to set the LDAP security connector as follow:

* access Knowage as administrator,
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* browse to Configuration Management via the main menu,

e set the value of config SPAGOBLSECURITY.USER-PROFILE-FACTORY-CLASS.className to
it.eng.spagobi.security.LdapSecurityServiceSupplier or it.eng.spagobi.security.
ProfiledLdapSecurityServiceSupplier,

* save,

* log out of Knowage.

Warning: To recover the default authentication mechanism please revert manually the con-
fig SPAGOBLSECURITY.USER-PROFILE-FACTORY-CLASS.className to its default value it.eng.
spagobi.security.InternalSecurityServiceSupplierImpl using a database client.

Knowage is now ready to authenticate the users via LDAP credentials.

3.4.3.2 Authentication + authorization

A third LDAP connector is available, which does not need users to be present in Knowage metadata (but only on
LDAP system). This connector allows you to build the UserProfile object based on the information contained in the
LDAP system. Only if the user is not found in the LDAP system, the Knowage metadata will be used (this scenario is
useful for technical users that are not registered inside the LDAP).

Important: Whenever a user logs into Knowage, the connector will always first query the LDAP system in order to
authenticate the user and build the profile object. Only if this operation fails (it means that the user is not present in
the LDAP system) Knowage will use its internal metadata to authenticate the user.

As for the above connectors, you must follow some steps in order to setup this connector. First you need to define a
.properties file that includes the following configurations:

o INITIAL_CONTEXT_FACTORY: initial context factory Java class,
e PROVIDER_URL: LDAP server IP,
¢ SECURITY_AUTHENTICATION: authentication type,

¢ DN_PREFIX: prefix that will be prepended to the user name to create the DN (distinguished name) of logging
user,

* DN_POSTFIX: postfix that will be appended to the user name to create the DN (distinguished name) of logging
user,

« AUTHENTICATION_FILTER: LDAP filter that will be checked before allowing permission to users,
* USER_ROLES_ATTRIBUTE_NAME: LDAP attribute that contains the full string with user roles,

* USER_ROLES_ATTRIBUTE_FIELD: prefix that anticipates each Knowage role inside the full string,
* SUPERADMIN_ATTRIBUTE: role that grants superadmin permissions;

Suppose that the structure of a user, inside LDAP, is as follows:

cn : John

sn : Doe

mail : john.doe@yourorganization.com
enabled I true

deprecated : false
isMemberOf : cn=ADMIN,ou=unitl,dc=yourorganization,dc=com

(continues on next page)
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isMemberOf : cn=DEVELOPER,ou=unitl,dc=yourorganization,dc=com
isMemberOf : cn=USER,ou=unitl,dc=yourorganization,dc=com

We want the authentication to succeed only if enabled=true and deprecated=false. Furthermore, we want to
build profile object by using all the isMemberOQf attributes, and using the Knowage roles specified under the cn
properties.

Below there is an example of the ldap.properties file configuration that satisfies the above requirements:

INITIAL_CONTEXT_FACTORY
PROVIDER_URL

com.sun. jndi.ldap.LdapCtxFactory
ldaps://<LDAP server address>:389

SECURITY_AUTHENTICATION = simple
DN_PREFIX = CN=
DN_POSTFIX = ,ou=IT staff,o="Example, Inc",c=US

AUTHENTICATION_FILTER (&(enabled=true) (! (deprecated=true)))

USER_ROLES_ATTRIBUTE_NAME = isMemberOf
USER_ROLES_ATTRIBUTE_FIELD = cn
SUPERADMIN_ATTRIBUTE = ADMIN

Then you need to define a custom JVM property ldap.config, setting its value to the path of LDAP properties file.

In a Unix-like environment using Apache Tomcat you can add a custom JVM property to variable JAVA_OPTS in a
setenv. sh file under bin folder:

1 | export JAVA_OPTS="${JAVA_OPTS} -Dldap.config=/opt/tomcat/conf/ldap.properties”

In a Windows environment using Apache Tomcat you can add a custom JVM property to variable JAVA_OPTS in a
setenv.bat file under bin folder:

1 ’set JAVA_OPTS="%JAVA_OPTS% -Dldap.config=C:/Tomcat/conf/ldap.properties"”

The final step is to set the LDAP security connector as follow:
* access Knowage as administrator,
* browse to Configuration Management via the main menu,

« set the value of config SPAGOBLSECURITY.USER-PROFILE-FACTORY-CLASS.className to it.eng.
spagobi.security.FulllLdapSecurityServiceSupplier,

e save,

* log out of Knowage.

Warning: To recover the default authentication mechanism please revert manually the con-
fig SPAGOBLSECURITY.USER-PROFILE-FACTORY-CLASS.className to its default value it.eng.
spagobi.security.InternalSecurityServiceSupplierImpl using a database client.

3.4.4 Google SSO

Knowage provides integration with Google Sign-In for authentication purposes, i.e. users can login into Knowage
using their Google accounts.

Remark. Google Sign-In is exploited only for authentication, not for authorization. The authorization part (that con-
sists of defining roles and profile attributes for users) is still in charge of Knowage: this means that, before an user can
enter into Knowage with his Google account, the admin user has to define that user inside the regular Knowage users
catalogue, keeping in mind that the user id must match the email of his Google account (the provided password will
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not be considered when user will log in). In case the user is not defined inside Knowage users list, the authentication
will fail.

In order to enable Google Sign-In authentication, please follow these steps:
* start Knowage with default configuration;
* enter Knowage as admin and define users who will be allowed to enter Knowage (use their email address as user
id);
* browse to Configuration management via the main menu;

e set the value of configuration parameter SPAGOBLSECURITY.USER-PROFILE-FACTORY-
CLASS.className to it.eng.spagobi.security.GoogleSecurityServiceSupplier, then save;

* stop Knowage application;

* follow Google Sign-In documentation in order to configure your Knowage application and to get the OAuth
client ID;

e create a text file wherever you want and paste the client ID inside it, for example: create file TOM-
CAT_HOME/conf/google.signin.config.properties with this content:

client_id=<your client ID>.apps.googleusercontent.com

¢ add the google.signin.config Java System property that specifies the location of this properties file: in a
Unix-like environment, edit TOMCAT_HOME/bin/setenv.sh and add

export JAVA_OPTS="${JAVA_OPTS} -Dgoogle.signin.config=<your Tomcat home folder>/conf/google.signin.config.
—properties”

instead, in a Windows environment using Apache Tomcat, edit TOMCAT_HOME/bin/setenv.bat:

set JAVA_OPTS="%JAVA_OPTS% -Dgoogle.signin.config=<your Tomcat home folder>/conf/google.signin.config.
—properties"”

* start Knowage application.

When users will connect into Knowage, the login page will display the Google Sing-In button:

KNOW/IGE

Open source business analytics suite

5 Sign in

Fig. 3.7: Advanced configuration - Google Sing-In button.

When clicking on that button, Google Sing-In authentication applies; if successful, users will be redirected into their
home page inside Knowage. In case the account is not recognized by Knowage (i.e. the provided email address does
not match any existing Knowage user id), he will get an error message:
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Fig. 3.8: Advanced configuration - Authentication error.

3.5 Server settings

In this chapter we will describe all the advanced configuration parameters of Knowage.

3.5.1 Thread manager

For Tomcat: the configuration of the pool of thread is available inside the TOMCAT_HOME/conf/server.xml. Refer
to Code below.

Listing 3.22: Configuration of the pool of thread for Tomcat.

<Resource auth="Container" factory="de.myfoo.commonj.work.FooWorkManagerFactory"
maxThreads="5"
minThreads="1"
queueLength="10"
maxDaemons="10"
name="wm/SpagoWorkManager"
type="commonj.work.WorkManager"/>

For JBoss: the configuration of the pool of thread is available inside the JBOSS_HOME/ standalone/configuration/s
Refer to Code below.

Listing 3.23: Configuration of the pool of thread for JBoss.

<object-factory name="java:global/SpagoWorkManager" module="de.myfoo.commonj"
class="de.myfoo.commonj.work.MyFooWorkManagerFactory">
<environment>
<property name="maxThreads" value="5"/>
<property name="minThreads" value="1"/>
<property name="queueLength" value="10"/>
<property name="maxDaemons" value="10"/>
</environment>
</object-factory>

In both cases, the meaning of the configuration parameters is the following:
e minThreads: the minimum number of threads in the thread pool. Default: 2;

* maxThreads: the maximum number of threads in the thread pool. Default: 10;
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queueLenght: the number of work items that can be queued - 0 means no queuing. Default: 10;

maxDaemons: the maximum number of daemon threads to allow for this work manager. Default: 10.

3.5.2 Cache parameters

First of all, the user must configure the distributed cache. This helps to coordinate the parallel access to the dis-
tributed cache, guaranteeing a thread-safe access. It is necessary to configure the hazelcast.xml file (available in
the knowage/WEB-INF/classes/) typing in the “member® tag the IP address or hostname of the machine on which
Knowage is installed (for example <member> 192.168.29.43</member>). In case of multi-node configuration, it is
obviously important to report all cluster members. This operation must be carried out on every node. Furthermore, it
is possible to implement a finer tuning of the cache behaviour, changing the Knowage configuration. The user must
edit some values of the SBI_CONFIG table using the specific administrator interface.

SPAGOBI.CACHE.NAMEPREFIX: It configures the prefix of temporary table in the cache ( Default : “’sbi-
cache®)

SPAGOBI.CACHE.SPACE_AVAILABLE: It resizes cache dimension (bytes) ( Default : 1024 )

SPAGOBI.CACHE.LIMIT_FOR_CLEAN: It configures the maximum cache section (in percentage) that can
be cleaned at runtime when the cache has not enough space to store a dataset. ( Default : 50)

SPAGOBI.CACHE.DS_LAST_ACCESS_TTL.: It configures the Time To Live of a dataset inside the cache.
This parameter defines the minimum TTL (in seconds) so to guarantee that a dataset remains in cache. A too-
high value can lead the cache to breakdown (in this case, there is no way to insert new datasets), while a too low
value can lead to situations when there are no certainties of the stability of the dataset in the cache. (Default 600

)

SPAGOBI.CACHE.DATABASE_SCHEMA: Name of the schema on which the tables are created. Such
schema is defined by the datasource when it is set as Write-Default. Generally it is not necessary to config-
ure this parameter since it is calculated at runtime. (default <empty> )

SPAGOBI.CACHE.LIMIT_FOR_STORE: It configures the ratio (in percentage) between the dimension of
the cache and the maximum dimension of a dataset in the cache. If the dimension of the dataset which the user
intends to persist is bigger than the configured percentage, the system blocks the that persistence attempt. (
Default: 10)

SPAGOBI.CACHE.CREATE_AND_PERSIST_TABLE.TIMEOUT: It represents the maximum time (in
seconds) to create temporary table for the dataset. ( Default : 120 )

SPAGOBIL.WORKMANAGER.SQLDBCACHE.TIMEOUT: It represents the maximum waiting time (in
milliseconds) of an asynchronous work. (Default: 180000 )

SPAGOBI.CACHE.HAZELCAST.TIMEOUT : It represents the maximum time (in seconds) to get a dis-
tributed lock. ( Default 120 )

SPAGOBI.CACHE.HAZELCAST.LEASETIME: It represents the maximum time (in seconds) for releasing
a distributed lock already got. ( Default :240 )

SPAGOBI.CACHE.SCHEDULING_FULL_CLEAN: It schedules the recurring operation of complete clean-
ing of the cache. This periodic cleaning delete all dataset in the cache, without considering further parameters.
At the end of the cleaning, the cache is empty. The allowable values are:
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Option

Description

EVERY_1_MIN(“EVERY_1_MIN”, “0 0/1 * 1/1 * ? * %)

every minute starting the changing of hour

EVERY_10_MINS(“EVERY_10_MINS”, “0 0/10 * 1/1 * 7 * %)

every 10 minutes starting the changing of hour

EVERY_15_MINS(“EVERY_15_MINS”,”0 0/15 * 1/1 * ? * )

every 15 minutes starting the changing of hour

EVERY_20_MINS(“EVERY_20_MINS”, “0 0/20 * 1/1 * 7 * %)

every 20 minutes starting the changing of hour

EVERY_30_MINS(“EVERY_30_MINS”, “0 0/30 * 1/1 * 7 * %)

every 30 minutes starting the changing of hour

HOURLY(“HOURLY”,”0 0 0/1 1/1 * 7 * %)

every hour

DAILY(“DAILY”,”00 0 1/1 * ? * %)

every day at midnight

WEEKLY (“WEEKLY”, “0 0 0 ? * SUN * %)

every week at midnight on Sunday

MONTHLY(“MONTHLY”, “000 1 1/1 ? * %)

at midnight on the first day of the month

YEARLY(“YEARLY”,“0001 17 *%)

at midnight on the first day of the year

Any value other than those listed above does not enable periodic cleaning. ( Default: DAILY )

3.5.3 Logging

Knowage uses the component Log4J to create the log applications. Each web application has its own file inside the
folder /knowage XXXX/WEB-INF/classes/log4j.properties. The content of this file change accordingly to the settings:
the appenders allows to modify the level of the log. As an example, in the following code block, we analyze the log
file of Knowage. In the first part we can set the generation mechanism of the log file, while in the second one the level

of tracing.

Listing 3.24: Log appender.

log4j.rootLogger=ERROR, SpagoBI

# SpagoBI Appender
log4j.appender.SpagoBI=org.apache.log4j.RollingFileAppender
log4j.appender.SpagoBI.File=${catalina.base}/logs/knowage.log
log4j.appender.SpagoBI.MaxFileSize=10000KB
log4j.appender.SpagoBI.MaxBackupIndex=0
log4j.appender.SpagoBI.layout=org.apache.log4j.PatternLayout

log4j.appender.SpagoBI.layout.ConversionPattern=[%t] %d{DATE} %5p %c.%M:%L - %m %n

log4j.appender.SpagoBI.append=false

log4j.appender.Quartz=org.apache.log4j.RollingFileAppender
log4j.appender.Quartz.File=f{catalina.base}//logs/Quartz.log
log4j.appender.Quartz.MaxFileSize=10000KB
log4j.appender.Quartz.MaxBackupIndex=10
log4j.appender.Quartz.layout=org.apache.log4j.PatternLayout

log4j.appender.Quartz.layout.ConversionPattern= [%t] %d{DATE} %5p %c.%M:%L - %m %n

log4j.appender.SpagoBI_Audit=org.apache.log4j.FileAppender
log4j.appender.SpagoBI_Audit.File=

catalina.base}/logs/knowage_[1]\_OperatorTrace.log

log4j.appender.SpagoBI_Audit.layout=org.apache.log4j.PatternLayout

log4j.appender.SpagoBI_Audit.layout.ConversionPattern=%m¥%n

log4j.appender.CONSOLE = org.apache.log4j.ConsoleAppender
log4j.appender.CONSOLE. layout=org.apache.log4j.PatternLayout
log4j.appender.CONSOLE. layout.ConversionPattern=%c.%M: %m%n #

log4j.logger.Spago=ERROR, SpagoBI log4j.additivity.Spago=false

log4j.logger.it.eng.spagobi=ERROR, SpagoBI, CONSOLE
log4j.additivity.it.eng.spagobi=false

(continues on next page)
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(continued from previous page)

log4j.logger.it.eng.spagobi.commons.utilities.messages=ERROR, SpagoBI
log4j.logger.it.eng.spagobi.commons.utilities.urls.WebUrlBuilder=ERROR, SpagoBI
log4j.logger.org.quartz=ERROR, Quartz, CONSOLE
log4j.logger.org.hibernate=ERROR, SpagoBI

log4j.logger.audit=INFO, SpagoBI_Audit log4j.additivity.audit=false

If the user wishes to enable the tracing of the information to DEBUG level it is enough to modify the following line

in

1 ’log4j.logger.it.eng.spagobi:DEBUG, SpagoBI, CONSOLE

For further details we refer to the official Log4J documents.

3.5.4 Mail server

Knowage uses in some situations the mail server to send emails. The configuration of this feature can be done right
straight through the Knowage GUI, after accessing with administrator credentials.

Selecting the category MAIL the user gets the list of parameters to configure for the following profiles:

¢ trustedStore;

* scheduler, used by the scheduler to send a report by mail;

* user, used directly by the user when he intends to send a report by mail;

* kpi_alarm, used by the alarm component to send mails.

Config

4+ Aggungi @ Elimina
Etichetta

internal. security.encript password
changepwdmodule len_min
changepwdmodule special_char
changepwdmodule.upper_char
changepwdmodule lower_char

changepwdmodule.number
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Special char
Upper char

Lower char
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sdule.alphabetical
changepwdmodule change
changepwd.change:_first
changepwd.disactivation_time
changepwd.expired_time
SPAGOBISPAGOBI-MODE.mode
SPAGOBI HOME BANNER view
SPAGOBIHOME FOOTER view
SPAGOBLMENU pathTracked
SPAGOBI.LOOKUP.numberRaws
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SPAGOBI.DATASET_FILE_MAX_...
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SPAGOBIEXECUTION PARAME .
SPAROCBI
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Change at first login
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Expired time

SpagoBl mode
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show the footer

pathTracked

SPAGOEI LOOKUP numberRows
RESOURCE PATH JNDI NAME
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Fig. 3.9: Mail server configuration.

Moreover, each profile has the following values:

Etichetta| Cerca Etichetta

STRING
STRING
STRING
STRING
STRING

NUM

NUM
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STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING
STRING

Nome| Cerca Name &

Categoria
SECURITY
SECURITY
SECURITY
SECURITY
SECURITY
SECURITY
SECURITY
SECURITY
SECURITY
SECURITY
SECURITY
GENERIC_CONFIGURATION
GENERIC_CONFIGURATION
GENERIC_CONFIGURATION
GENERIC_CONFIGURATION
GENERIC_CONFIGURATION
GENERIC_CONFIGURATION
GENERIC_CONFIGURATION
GENERIC_CONFIGURATION
GENERIC_CONFIGURATION
GENERIC_CONFIGURATION
GENERIC_CONFIGURATION
GENERIC_CONFIGURATION
GENERIC_CONFIGURATION
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GENERIC_CONFIGURATION
GENERIC_CONFIGURATION
GENERIC_CONFIGURATION
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* smtphost: the smpt server,

e Smtpport: the port in use,

e from: the address to which the mail will be associated,
¢ user: the user of the server connection,

 password: user’s password,

* security: the user must choose between NONE, SSL and STARTTLS.

3.5.5 Maximum file size

For security reasons, Knowage has a series of parameters which manage the maximum file size that can be loaded on
the server through the web GUI. To modify those parameters, it is required to enter the Knowage server application as
administrator and access the “’server settings® section and then “configuration management“. The parameters at issue
are the following:

¢ SPAGOBL.TEMPLATE_MAX_SIZE : TEMPLATE MAX SIZE: it is the maximum template dimension of an
analytical document, expressed in bytes; the default value is SMB;

e SPAGOBI.DATASET_FILE_MAX_SIZE : DATASET FILE MAX SIZE: it is the maximum dimension of a
file used as a dataset, expressed in bytes; the default value is 10MB;

¢ SPAGOBIL.DOCUMENTS.MAX_PREVIEW_IMAGE_SIZE : Max preview image size: it is the maximum
dimension of an image used as document preview (in the document browser, for instance), expressed in bytes;
the default is IMB;

e IMAGE_GALLERY.MAX_IMAGE_SIZE_KB : Max image size in Kb: it is the maximum size of the images
that can be used in a cockpit creation; the default is IMB;

3.5.6 Date format

Knowage allows the user to visualize the date time in a format that depends on the selected language. To change the
visualization of such formats, the user must enter Knowage as administrator and access the “Server Settings* section
and, consequently, the ”Configuration management. Then finally select "DATE-FORMAT".

Config
g Add @ Delete Select Category DATE-FORMAT v Name| Enter o
Label Name Description Active Value check Type Category

SPAGOBIDATE-FORMAT-SERVER format SERVE DATE FORMAT  Date format for communic ations with the server (both on sending a... Ves ddiMMiyyyy STRING DATE-FORMAT

SPAGOBI.DATE-FORMAT-SERVER extJsFormat EX RVER DAT... extJsFormat es dimy STRING DATE-FORMAT
GOBI.DATE-FORMAT format DATE FORMAT Date visual format if language is not found Yes STRING DATE-FORMAT

G OBI.DATE-FORMAT. extJsFormat EXTJS DATE FORMAT  Date visual format if language is not found Yes STRING DATE-FORMAT
\GOBI.DATE-FORMAT-IT_IT-format IT DATE FORMAT Date format used while displaying dates according o user current L. Ves STRING DATE-FORMAT

STRING DATE-FORMAT
STRING DATE-FORMAT
STRING DATE-FORMAT
STRING DATE-FORMAT
STRING DATE-FORMAT
STRING DATE-FORMAT

GOBI.DATE-FORMAT-IT_IT.extJsFormat EXTJS [T DATEFOR... extJsFormat ves
GOBI.DATE-FORMAT-EN, rmat US DATE FORMAT Date format used while displaying dates according to user currentl... Ves
GOBI.DATE-FORMAT-EN_US.extJsFormat EXTJS DATE FOR... extJsFormat Yes
GOBI.DATE-FORMAT-FR_FR format FR DATE FORMAT Date format used while displaying dates according to user current L. Ves
GOBI.DATE-FORMAT-FR_FR extJsFormat EXTJS RF DATEFOR. . extJsFormat Yes
GOBI.DATE-FORMAT-

format ES DATE FORMAT Date format used while displaying dates according to user current .. Ves

GOBI.DATE-FORMAT-ES, tJsFormat EXTJS ES DATE FOR... extsFormat Ves STRING DATE-FORMAT
GOBI.TIMESTAMP-FORMAT format TIMESTAMP FORMAT  TimeStamp Format of SpagoBl DB es STRING DATE-FORMAT
GOBITIMESTAMP-FORMAT.extJs Format EXTJS TAMP F... TimeStamp Format of SpagoBl DB Yes STRING DATE-FORMAT

STRING DATE-FORMAT
STRING DATE-FORMAT

G OBI.DB-TIMESTAMP-FORMAT. format DB TIMESTAMP FOR... DB TIMESTAMP FORMAT ‘fes
SPAGOBLDE_LOG.value DELOG DBLOG Ves

Fig. 3.10: Date format configuration.

For each available language there are two parameters:
¢ SPAGOBI.DATE-FORMAT-<lingua>_<nazione>.format: it rules the back-end role;
* SPAGOBI.DATE-FORMAT-<lingua>_<nazione>.extJsFormat: it rules the front-end role.
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We suggest to set the parameters in compliance with each other, according to a local data.

The parameters SPAGOBI.DATE-FORMAT-SERVER .format and SPAGOBI.DATE-FORMAT-
SERVER.extJsFormat control the link between back-end and front-end. The adjustment of these parameters
do not affect the web GUI.

3.5.7 Language
Knowage manages the multi-language. The list of all languages is manageable from the “Server Settings” section. Go
to “Configuration management* and select the LANGUAGE_SUPPORTED category. Here there are two properties:

¢ SPAGOBL.LANGUAGE_SUPPORTED.LANGUAGES: the list of all supported languages underneath this
formalism are: [it,IT],[en,US],[fr,FR],[es,ES];

* SPAGOBLLANGUAGE_SUPPORTED.LANGUAGE.default: the default value is [en,US].

3.5.8 Adding new languages

To add more languages to the list (if not provided) a few steps are required:

¢ Inside the “Configuration Management” add the language as required in previous chapter. If you don’t know the
languages and country code you can get them from this language code table

¢ Inside the “Domain Management” add the language as language ISO code as in the following image.

LaNG Langua

LaNG Lens

AIRIRIR IR IS
e 8 8 8 5 &8

Fig. 3.11: domain management example.
* Add inside the project folder Knowage-Server/knowage/src/main/webapp/js/lib/angular-localization/ the desired
locale file from the angular locales and rename it with the lang code from language code table

* Add inside the project folder Knowage-Server/knowage/src/main/webapp/js/src/messages/ the translations file.
The name should be messages_country_ LANGUAGE.properties. Ie: messages_country_sw_se.properties.

Warning: use the last step only if no zanata translations are available. Using Zanata should be the primary translations
source.

3.5.9 Password constraints settings

User password constraints can be set configuring parameters below:
* changepwdmodule.len_min: minimum number of character for the password;
* changepwdmodule.special_char: set of allowed special characters;

* changepwdmodule.upper_char: if active, the password must contain at least one of the uppercase characters
set in the value;

* changepwdmodule.lower_char: if active, the password must contain at least one of the lowercase characters
set in the value;

* changepwdmodule.number: if active, the password must contain at least one of the digit set in the value;
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* changepwdmodule.alphabetical: if active, the password must contain at least one alphabetical set in the value;
* changepwdmodule.change: if true, new password must be different from the latest;

* changepwd.change_first: if true, password must be changed at first login;

¢ changepwd.disactivation_time: number of months before deactivation;

* changepwd.expired_time: number of days for the expiration.

Label Mame Value Check Category Active

changepwdmaodule.len_min Password Len Min 8 SECURITY false 4 ﬁ
changepwdmodule.special_ch... Special char _l-#5 SECURITY false & ﬁ
changepwdmodule.upper_char Upper char ABCDEFGJKLMNOPQRSTUVW.. SECURITY false 4 ﬁ
changepwdmodule.lower_char Lower char abcdefghjklmnopgrstuwxyz SECURITY false 4 ﬁ
changepwdmodule.number Number 0123456789 SECURITY false 4 ﬁ
changepwdmodule.alphabetical Alaphabetical abcdefghjklmnopgrstuwxyzAB.. SECURITY false & [Tj
changepwdmodule.change Change from last SECURITY false & [Tj
changepwd.change_first Change at first legin true SECURITY true & [Tj
changepwd.disactivation_time Disactivation time & SECURITY true & ﬁ
changepwd.expired_time Expired time 90 SECURITY true & ﬁ

Fig. 3.12: Advanced configuration - password constraints settings.

By default, all above configurations are disabled.

3.5.10 Login security settings

Login security configurations can be set filling fields below:

¢ internal.security.login.checkForMaxFailedLoginAttempts: if active and set to true, users will only be able
to access Knowage if they have not reached the maximum number of failed login attempts;

* internal.security.login.maxFailedLoginAttempts: the maximum number of failed login attempts.

Label Name Value Check Category Active
intemal.securitylogin.checkFo.. Max failed login attempts filter true SECURITY true A |
internal.security.login.maxFail... Max failed legin attempts 10 SECURITY true ’ ﬁ

Fig. 3.13: Advanced configuration - login security settings.

3.5.11 Resource export folder cleaning settings

Resource export folder cleaning configurations can be set filling fields below:

* KNOWAGE.RESOURCE.EXPORT.FOLDER.CLEANING_PERCENTAGE: if active, the cleaning proce-
dure will delete the files contained in the export resource folder leaving this percentage of free space (0 - 100).
Default 30;

« KNOWAGE.RESOURCE.EXPORT.FOLDER.MAX FOLDER_SIZE: if active, cleaning procedure will
start only if the resource export folder will reach this size (byte). Default 10737418240.
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3.5.12 Import / Export

3.5.12.1 Users

Specific configurations for users import procedure:

« IMPORTEXPORT.USER.DEFAULT_PASSWORD: password set for all users imported by the import pro-
cedure.

3.5.13 Main Menu

Specific settings for the main menu can be set updating the fields below:

« KNOWAGE.DOWNLOAD.POLLING.TIME: This field defines the number of milliseconds for the download
service polling interval. If set to 0 the service will update just once on page load. Default is 10000 (10 seconds).

3.5.14 Changing the secret key for password encryption

The secret password encryption key must be set during the installation and must never be changed. In case that the
secret key is lost you must create a new one and update database passwords. For this reason Knowage provides you a
tool to find out the new encrypted value.

This tool requires:
* knowage-utils-<major.minor.patch>.jar (e.g. knowage-utils-8.0.1.jar) library to be added to the classpath
* the password encryption secret file name with complete path
* password value (plaintext)

Below is an example of invoking the tool using biadmin as plaintext password.

java -cp "TOMCAT_HOME/webapps/knowage/WEB-INF/lib/knowage-utils-<major.minor.patch>.jar" it.eng.spagobi.
—»security.utils.PasswordEncryptionToolMain password/encryption/secret/file/name/with/complete/path biadmin

The output value will be the second argument passed in input encrypted with the key present in the file. This procedure
must be repeated for all users.

3.5.15 Audit Table Management

The audit table tracks documents changes and other operations made to knowage data at the database level. User can
enable audit table tracing (database table name: SBI_AUDIT) setting the KNOWAGE.AUDIT_ENABLED property
to true inside Configuration Management panel:

Configuration Management

Q. audit

Name T| Y Label T) Y category T] Y value 1) Y Isactive T] Y
KNOWAGE.AUDIT_ENABLED KNOWAGE AUDIT_ENABLED GENERIC_CONFIGURATION true true

KNOWAGE.AUDIT_DATA_RETENTION KNOWAGE AUDIT_DATA_RETENTION GENERIC_CONFIGURATION 180 true

Fig. 3.14: Enabling audit table tracing.

The KNOWAGE.AUDIT_DATA_RETENTION property is used to set the retention period, in order to manage audit
table cleanup.
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