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Abstract 

 

Data visualization is the graphical display of abstract information for three purposes: effective data 

exploration, sensemaking (also called data analysis) and communication. A two dimensional data 

table expresses numerical values precisely and it provides an efficient means to look up values for a 

particular dimension. When these numbers are presented as text in a table, our brains interpret them 

through the use of verbal processing and may fail looking for patterns, trends, or exceptions among 

these values. The information contained in numerical values becomes visible and understandable 

when communicated visually. The strengths of data visualization come from our ability to process 

visual information much more rapidly than verbal information. Good data visualization techniques 

and technologies translate abstract information into visual representations that can be easily, 

efficiently, accurately, and meaningfully decoded. In this paper two such technologies will be 

presented: Oracle JET and Microsoft Power BI, using as a case study the Most Probable Precipitation 

Method (MPPM) for the regional precipitation estimation. 

Keywords: Data visualization, MPPM, Oracle JET, Power BI 

1 Introduction 

Regardless of how much data we have, one of the best ways to discern important relationships is 

through advanced analysis and high-performance data visualization. It is much easier to understand 

information in a visual compared to a large table with lots of rows and columns. A fast, fluid dialogue 

with data that are being analysed makes it easy to see new patterns, spot new trends, and ask new 

questions. In fact, visualization is more important than ever, because with all the information that’s 

available, it’s getting harder and harder to sift through the clutter to understand what’s valuable 

(Oracle, 2015). 

 

The visualizations make it easy to see patterns and trends and identify opportunities for further 

analysis. To create meaningful visuals of data, there are some basics which should be considered. 

Data size and column composition play an important role when selecting graphs to represent that 

data. If we are working with massive amounts of data, one challenge is how to display results of data 

exploration and analysis in a way that is not overwhelming. We may need a new way to look at the 

data – one that collapses and condenses the results in an intuitive fashion but still displays graphs and 

charts which data analysts are accustomed to seeing. Also, massive amounts of data bring new 

challenges to visualization because of the speed, size and diversity of data that must be taken into 

account. 

 

Using new technologies, the results can be made available quickly via mobile devices, and provide 

users with the ability to easily explore data on their own in real time. An easy-to-use data exploration 
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interface enables data analysts to create and interact with graphs so they can understand and derive 

value from their data. However, no matter how powerful is the data visualization tool, the people 

analysing the data must have a deep understanding of where the data comes from and knowledge to 

interpret the information. 

 

There are a few basic concepts that can help us to generate the best visuals for displaying data (SAS, 

2016):  

 

• Understand the data to be visualized, including its size and cardinality;  

• Determine what we are trying to visualize and what kind of information we want to 

communicate;  

• Know profile of the data analyst and understand how it processes visual information;  

• Use a visual that conveys the information in the best and simplest form for further investigations.  

 

Visual analytics tools and applications offer graphical user interfaces that emphasize data exploration, 

search-based discovery and analysis through drag-and-drop, point-and-click operations. 

 

Any visual representation of data must be evaluated according to the following criteria (Few, 2014): 

 

• Clearly indicates how the values relate to one another; 

• Represents the quantities accurately; 

• Makes it easy to compare the quantities; 

• Makes it easy to see the ranked order of values; 

• Makes obvious how people should use the information - what they should use it to accomplish - 

and encourages them to do this. 

 

In this paper we present two different approaches in data visualization, based on Oracle JET 

(JavaScript Extension Toolkit) and respectively Microsoft Power BI. 

 

As the primary source of data we will use data provided in Barbulescu (2016), where it was presented 

the Most Probable Precipitation Method (MPPM) for the regional precipitation estimation. We 

exemplify the data visualization for MPPM using the annual precipitation series registered at the ten 

main meteorological stations (I - Adamclisi, II - Cernavoda, III - Constanta, IV - Corugea, V - 

Harsova, VI - Jurilovca, VII - Mangalia, VIII - Medgidia, IX - Tulcea, X - Sulina) from Dobrudja, 

Romania, in the period 1965 – 2005. 

 

The paper is organized as follows. In the second section, we provide some background material 

related to the Most Probable Precipitation Method. In Section 3 we present MPPM’s data 

visualization using Oracle JET (JavaScript Extension Toolkit). In Section 4 is presented a no-code 

approach for data visualization using Microsoft Power BI. A comparison of the two technologies is 

presented in Section 5. Section 6 addresses sensemaking through various data visualization 

techniques. Finally, in Section 7 are presented some conclusions and future research directions. 

2 The Most Probable Precipitation Method 

In a research paper by Barbulescu (2016) was for the first time introduced the Most Probable 

Precipitation Method (MPPM) for estimating the precipitation at regional scale. 

 

Given the precipitation registered at k sites in n successive periods, let us denote by 
1,

( )
it t n

y
=

 the data 

series from the site i, with {1,.., }i k∈ . 
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The stages of the MPPM are the following (Barbulescu, 2016): 

 

1. In the first step is built the matrix of regional precipitation, Y, whose column i contains the 

precipitation from the site i, and whose line j contains the precipitation registered in the period j 

i.e. 
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For each period j = 1, n  are performed the following steps: 

 

2. Are computed the extreme values and the amplitudes given by: 

min max max min
1, 1,

min , max , .
j ij j ij j j j

i k i k
y y y y A y y

= =

= = = −   

3. The intervals min max
[ , ]

j j
y y are divided in *

j
m N∈  sub-intervals, with the length /

j j j
L A m= ⋅  

The value j
m  is chosen such that each sub-interval contains enough values and the length of the 

sub-intervals will not be too small. 

4. Are built the couples ( ),   , 1, jlj lj l mI f ∀ = , where Ilj is the sub - interval l of the period j and flj is 

the number of precipitation values contained in Ilj; flj is called the frequency of Ilj. 

5. Is chosen the interval with maximum frequency; denote it by jmax
I  and its frequency by jmax

f . If 

there are many such intervals, 
jmax

I  will be the interval whose average precipitation is closer to 

the average of period j, i.e 

 

max 1,
1,

: max / / min .
j

ij lj

j lj lj ij ij lj iji m
y I i k

I I f f and y f y k
=

∈ =

  
= = − = 
  

∑ ∑   

  

6. The representative value of precipitation for the period j is selected to be equal to the mean of 

precipitation registered in the interval 
jmax

I . 

 

In the following sections, we exemplify the data visualization for MPPM using the annual 

precipitation series registered at the ten meteorological stations. For computations involved in step 3 

of the MPPM was chosen a constant value {3,4}
j

m ∈  for all periods of precipitation measurements, 

j = 1, n . The possible values of the parameter j
m are displayed in the graphical interface and the 

effective selection will be made by the user. 

 

In order to analyse the data provided by the MPPM method we propose the following approaches: 

• Development of a Web application using the Oracle JET toolkit, based on the JET Data 

Visualization components; 

• Build and publish to Web a report based on built-in visuals of the Microsoft Power BI - a 

suite of business analytics tools to analyse and explore the data. 

 

The Oracle JET approach is targeted to intermediate / advanced JavaScript developers working on 

client-side applications. The Power BI solution is suitable to a data analyst who can build reports and 

dashboard without advanced knowledge of programming. Both applications are available online at 

http://use-it.ro/mpp (Oracle JET) and respectively at http://use-it.ro/mpp-bi (Power BI). 
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3 Data Visualization Using Oracle JET 

Oracle JET (JavaScript Extension Toolkit) is a collection of well-established third party libraries such 

as jQuery, Knockout, RequireJS and Hammer. Oracle has taken these libraries and wrapped a toolkit 

around them, making an open source toolkit and providing a solid basis for enterprise JavaScript 

applications, including built-in solutions for accessibility, modularity, and data visualization (Oracle, 

2015). The Oracle JET Visualizations were integrated on the latest version of the Oracle Business 

Intelligence Enterprise Edition (OBIEE 12c) Dashboards (OBIEE, 2016). 

Oracle JET enables the building of highly interactive and responsive client-side web and hybrid 

mobile applications based on JavaScript, HTML5, and CSS. This is made possible by the lightweight 

and open client architecture that Oracle JET promotes. Oracle JET provides a rich feature set that 

addresses common needs of JavaScript developers. Some of the features included in Oracle JET are 

(Oracle, 2016): 

 

• Responsive Design; 

• Rich set of UI components  (Over 70 components, packaged as JQuery UI components); 

• Modularity (Relying on the RequireJS framework); 

• Advanced two-way binding  (Built on Knockout.js framework, Oracle JET implements the 

Model-View-ViewModel (MVVM ) architecture); 

• Single Page Application (Advanced Routing System); 

• Accessibility; 

• Internationalization; 

• Security; 

• Validation framework (provides UI elements and component validators and data converters). 

Oracle JET provides a rich set of data visualization components: 

 

 
 

Figure 1: Oracle JET data visualization components available for use in custom applications 

 

Our application is based on the Oracle JET QuickStart template (JET, 2016) and provides 

visualizations for the following data: 

 

• The representative value of precipitation computed for each considered interval (year); 
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• The annual precipitation series 

Cernavoda, Constanta, Corugea, Harsova, Jurilovca, Mangalia, Medgidia, Tulcea, Sulina) from 

Dobrudja, in the period 1965 

 

• The mean error (ME), the mean

evaluating the MPP method performance.
 

Because we want to use our application as a data sensemaking tool, the interactive visualization 

capability is crucial (Bertini, 2014

 

Oracle JET is designed to meet the application needs, adding high interactivity through its Support 

for Single-Page Applications and support of the MVVM design

 

There are three core components in the MV

 

The view is responsible for defining the structure, layout

screen.  

 

The model in MVVM is an implementation of the application's domain model that includes a data 

model along with business and validation logic. 

The view model acts as an intermediary

handling the view logic. Typically, the view model interacts with the model by invoking methods in 

the model classes and provides data from the model in a form th

view. 

 

Single-page applications (SPAs) are typically used to simulate the look and feel of a

desktop application. Rather than using multiple web pages with links

the application uses a single web page that is loaded

user's interaction, only the portion of the

 

The Oracle JET framework includes support for single page applications using the

virtual navigation in the page, the 

scripts, and Knockout for separating the

interaction between them. 

 

 

Figure 2: The Model

(source: Whittaker (2015), adapt by authors)

 

Also, the interactivity is provided at the component level

encapsulate jQuery UI widgets, which are stateful 

to a HTML page. By encapsulating jQuery UI widgets, 

visualization components such as charts and Data Grids, 

he annual precipitation series registered at the ten main meteorological stations (Adamclisi, 

Cernavoda, Constanta, Corugea, Harsova, Jurilovca, Mangalia, Medgidia, Tulcea, Sulina) from 

Dobrudja, in the period 1965 – 2005, together with the estimated value of precipitation

, the mean absolute error (MAE) and the mean squared error (

evaluating the MPP method performance. 

Because we want to use our application as a data sensemaking tool, the interactive visualization 

Bertini, 2014). 

Oracle JET is designed to meet the application needs, adding high interactivity through its Support 

and support of the MVVM design. 

There are three core components in the MVVM pattern: the model, the view and the view model. 

defining the structure, layout and appearance of what the user sees on the 

in MVVM is an implementation of the application's domain model that includes a data 

model along with business and validation logic.  

acts as an intermediary between the view and the model and is responsible for 

handling the view logic. Typically, the view model interacts with the model by invoking methods in 

the model classes and provides data from the model in a form that can be easily displayed in the 

page applications (SPAs) are typically used to simulate the look and feel of a 

desktop application. Rather than using multiple web pages with links between them for navigation, 

a single web page that is loaded only once. If the page changes because of the 

user's interaction, only the portion of the page that changed is redrawn. 

The Oracle JET framework includes support for single page applications using the oj.Router

virtual navigation in the page, the ojModule binding for managing view templates and viewModel 

scripts, and Knockout for separating the model layer from the view layer and managing the 

The Model-View-ViewModel (MVVM) architectural design 

 pattern of the Oracle JET  
, adapt by authors) 

interactivity is provided at the component level in the View layer. Oracle JET components 

encapsulate jQuery UI widgets, which are stateful plugins with a full life cycle which may be added 

to a HTML page. By encapsulating jQuery UI widgets, ranging from basic buttons to advanced data 

visualization components such as charts and Data Grids, Oracle JET components can take advantage 

meteorological stations (Adamclisi, 

Cernavoda, Constanta, Corugea, Harsova, Jurilovca, Mangalia, Medgidia, Tulcea, Sulina) from 

together with the estimated value of precipitation; 

rror (SE) for 

Because we want to use our application as a data sensemaking tool, the interactive visualization 

Oracle JET is designed to meet the application needs, adding high interactivity through its Support 

and the view model.  

and appearance of what the user sees on the 

in MVVM is an implementation of the application's domain model that includes a data 

and is responsible for 

handling the view logic. Typically, the view model interacts with the model by invoking methods in 

at can be easily displayed in the 

 standalone 

between them for navigation, 

only once. If the page changes because of the 

oj.Router class for 

managing view templates and viewModel 

model layer from the view layer and managing the 

 

. Oracle JET components 

plugins with a full life cycle which may be added 

ranging from basic buttons to advanced data 

Oracle JET components can take advantage 
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of Knockout.js framework. Knockout.js implements the ViewModel and provides two-way data 

binding between the view and model layers (Whittaker, 2015). 

 

Our application uses Oracle JET data visualization components such as customizable charts, Data 

Grid and other components that can be used to present flat or hierarchical data in a graphical display 

for data analysis.  

 

The core data of the MPP method are provided to the Oracle JET data visualization components 

through a RESTful Web Service invoked by AJAX calls from the Model component of the main 

Oracle JET application. 

 

RESTful Web Service was developed in Java using Jersey library and is hosted on a Tomcat server 

with CORS filter activated. The Tomcat’s CORS filter is an implementation of W3C's CORS (Cross-

Origin Resource Sharing) specification, which is a mechanism that enables cross-origin requests. 

 

Because the Oracle JET application and the RESTful Web Service are hosted on different servers, 

without the CORS filter the JavaScript client-side scripts would be prevented to access the MPP data 

due to "same origin" restrictions implemented in all major Web browsers. 

 

  

  
 

Figure 3:  Interactive visualization in Oracle JET of the regional precipitation estimation using 

the Most Probable Precipitation Method (MPPM) 
 

In the Figure 3, the estimations provided by MPPM are visualized in different scenarios (3 or 4 

intervals) using several graph types.  
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Figure 4a: Interactive visualization in Oracle JET of the raw data series along with the regional 

precipitation estimation using the MPPM

 

Figure 4b: Interactive visualization in Oracle JET of the raw data series along with the regional 

precipitation estimation using the MPPM

 

For further analysis on the accuracy and parameterization of the MPP method, 

the toolbar item “Data series”, in addition to estimation are presented 

visualization options (partially shown in Figure 4) 

 

• Estimations provided by MPPM with 3 or 4 intervals

• Hide and unhide a series by clicking the chart legend markers

• Different types of graphs

 

 

Interactive visualization in Oracle JET of the raw data series along with the regional 

precipitation estimation using the MPPM 

 

 

Interactive visualization in Oracle JET of the raw data series along with the regional 

precipitation estimation using the MPPM 

For further analysis on the accuracy and parameterization of the MPP method, when the user selects 

, in addition to estimation are presented the raw data series

(partially shown in Figure 4) include: 

stimations provided by MPPM with 3 or 4 intervals; 

Hide and unhide a series by clicking the chart legend markers; 

Different types of graphs; 

 

Interactive visualization in Oracle JET of the raw data series along with the regional 

 

Interactive visualization in Oracle JET of the raw data series along with the regional 

when the user selects 

raw data series. Data 
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• Drill down when click on an x-axis labels (years). 

 
After selecting the toolbar button Error analysis, the new content displays some evaluation metrics of 

estimation errors (ME, MAE and SE) as can be seen in the Figure 5. 

 

There are two buttons bellow the chart that allows changing its display direction (horizontal or 

vertical). 

 

  

 

Figure 5a: Interactive error analysis in Oracle JET: visualization of the mean error (ME), the 

mean absolute error (MAE) and the mean squared error (SE) for evaluating the MPP method 

performance 

 

  

 
Figure 5b: Interactive error analysis in Oracle JET: visualization of the mean error (ME), the 

mean absolute error (MAE) and the mean squared error (SE) for evaluating the MPP method 

performance 

4 Data visualization using Microsoft Power BI 

Power BI is a suite of business analytics tools to visualize and analyse data, composed by: 

 

• Power BI Desktop; 

• Power BI service; 

• Power BI gateways. 
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Figure 6: The Architecture of the 
(source: Power BI Suite (2016), adapt by authors)

 

Power BI Desktop is a feature-rich data mashup and

application which provides over 20 built

 

Figure 7: Data visualization components in Power BI Desktop

Moreover, Power BI Desktop 

components developed by an active community of custom visualizations.

 

Power BI Desktop allows the combination of

using visual tools. It can combine cloud and 

dataset of our application contains data from a MySQL database (tables prefixed with 

table stored in cloud (the table PARAMS

 

Architecture of the Power BI Suite of Business Analytics Tools 
, adapt by authors) 

rich data mashup and a powerful report-creating Windows desktop 

over 20 built-in visuals, as we can see from the figure 7.  

 

Data visualization components in Power BI Desktop 

 
 is an extensible tool allowing the import and exploitation of 

components developed by an active community of custom visualizations. 

allows the combination of data from disparate databases, files, and web services 

an combine cloud and on-premises data (data that is not in the cloud)

contains data from a MySQL database (tables prefixed with mpp

PARAMS).  

 
of Business Analytics Tools  

Windows desktop 

is an extensible tool allowing the import and exploitation of 

data from disparate databases, files, and web services 

premises data (data that is not in the cloud). The 

mpp) and a 
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Figure 8:  

A Power BI data gateway acts as a bridge, providing quick and secure data transfer between on

premises data and a Power BI report or dashboard

connecting to an on-premises data source, the

configured. The Gateway should get installed on a machine that is online continuously so that the 

service can reach it to get the new data.

Server, Oracle, IBM DB2, PostgreSQL, Sybase, MySQL, Files (CSV, XML, Text, Excel, Access).

 

The Power BI service is the online software service where are published the reports and datasets 

designed in Power BI Desktop. Entities hosted by a 

datasets. A dashboard combines reports based on on

consolidated view of information 

 

With the Power BI service, an online data gateway can be

reports contain the latest information

service, we can set up a schedule to refresh data more than once a day, as is showed in the figure 

Figure 9:  Setting a schedule to refresh data in 

With the Power BI Publish to web

online, in websites, and make them available on any device.

 

Dataset Management in Power BI Desktop 

 
acts as a bridge, providing quick and secure data transfer between on

report or dashboard (Saxton, 2016a). In order to refresh a dataset 

premises data source, the Power BI Personal Gateway must be installed 

configured. The Gateway should get installed on a machine that is online continuously so that the 

ew data. All common data sources are supported by Power BI: SQL 

Server, Oracle, IBM DB2, PostgreSQL, Sybase, MySQL, Files (CSV, XML, Text, Excel, Access).

is the online software service where are published the reports and datasets 

. Entities hosted by a Power BI service are dashboards, reports, and 

ombines reports based on on-premises and cloud-born data, providing a 

 regardless of where the data lives. 

, an online data gateway can be used to setup an automatic data refresh so 

reports contain the latest information (Power BI Team, 2015). Using the Pro version of the 

, we can set up a schedule to refresh data more than once a day, as is showed in the figure 

 

Setting a schedule to refresh data in Power BI service 

 
Publish to web option, we can easily embed interactive Power BI visualizations 

online, in websites, and make them available on any device. Data refreshes are automatically 

 

acts as a bridge, providing quick and secure data transfer between on-

In order to refresh a dataset 

must be installed and 

configured. The Gateway should get installed on a machine that is online continuously so that the 

All common data sources are supported by Power BI: SQL 

Server, Oracle, IBM DB2, PostgreSQL, Sybase, MySQL, Files (CSV, XML, Text, Excel, Access). 

is the online software service where are published the reports and datasets 

are dashboards, reports, and 

born data, providing a 

used to setup an automatic data refresh so 

Using the Pro version of the Power BI 

, we can set up a schedule to refresh data more than once a day, as is showed in the figure 9. 

option, we can easily embed interactive Power BI visualizations 

Data refreshes are automatically 
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reflected in an embedded report or visual. It can take approximately 1 hour for refreshed data to 

visible from embed codes (Iseminger

Data visualizations for the MPP method are included in a three

Desktop and published to Web through 

Web page, which is accessible at the URL address: 

Figure 10: Interactive visualization in Power BI of the regional precipitation estimation, error 

analysis and data series of the Most Probable Precipitation Method (MPPM)

5 A comparison between Oracle JET and

In order to compare the two technologies, we will use several criteria

developing applications with data visualization capabilities, accessible via the 

display devices. 

Table 1: A brief comparison of 

 Oracle JET

Web 

application 

development 

Complete, modular,

JavaScript development toolkit designed 

to build client-side HTML5 applications

Data 

visualization 

components 

Advanced data visualization components 

(examples provided by Oracle JET 

Cookbook). 

Data access 

Oracle JET framework is designed to 

work with any web service that returns 

data in the form of JSON objects, 

embedding jQuery AJAX calls in 

reflected in an embedded report or visual. It can take approximately 1 hour for refreshed data to 

Iseminger, 2016a). 

Data visualizations for the MPP method are included in a three-pages report designed in 

eb through Power BI Service. The published report was embedded into a 

Web page, which is accessible at the URL address: http://use-it.ro/mpp-bi. 

 

 

Interactive visualization in Power BI of the regional precipitation estimation, error 

analysis and data series of the Most Probable Precipitation Method (MPPM)

A comparison between Oracle JET and Microsoft Power BI 

technologies, we will use several criteria describing useful features

developing applications with data visualization capabilities, accessible via the Web on various 

Table 1: A brief comparison of Oracle JET and Microsoft Power BI 
 

Oracle JET Microsoft Power BI 

omplete, modular, open source 

JavaScript development toolkit designed 

side HTML5 applications. 

Embed interactive Power BI visualizations in 

websites (a link that can be embedded in code 

(such as an iFrame), or that can be pasted 

directly into a web page). 

visualization components 

(examples provided by Oracle JET 

Provides over 20 built-in visuals; allows the 

import of custom visualizations (third

software components). 

Oracle JET framework is designed to 

work with any web service that returns 

in the form of JSON objects, 

embedding jQuery AJAX calls in 

Using visual tools and Power BI gateways

be accessed and integrated data from disparate 

databases, files and web services. 

reflected in an embedded report or visual. It can take approximately 1 hour for refreshed data to be 

pages report designed in Power BI 

published report was embedded into a 

 

 

Interactive visualization in Power BI of the regional precipitation estimation, error 

analysis and data series of the Most Probable Precipitation Method (MPPM) 

describing useful features when 

eb on various 

mbed interactive Power BI visualizations in 

(a link that can be embedded in code 

), or that can be pasted 

allows the 

third-party 

Power BI gateways, can 

om disparate 
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 Oracle JET Microsoft Power BI 

functions of Oracle JET Common Model 

and Collection API. 

Support live 

connection 

to a 

database 

Yes, full access of RESTful services from 

Web pages through AJAX calls. 

Yes, but only if is used an on-premises data 

gateway and also DirectQuery to connect 

directly to the data source (Iseminger, 2016b). 

Databases supported: SQL Server, Oracle 

Database and Teradata Database (not 

MySQL). 

For a Power BI Pro subscription, a Power BI 

Personal Gateway can be used to schedule an 

automatic refresh of datasets used by Power BI 

reports (eight time slots in the daily schedule). 

A Power BI free subscription is limited to a 

daily (a once a day) refresh of datasets 

(Saxton, 2016b).  

Mobile 

support 

Oracle JET's mobile native themes match 

the iOS, Android, and Window mobile 

apps look and feel enabling developers to 

build HTML5 interfaces that look like 

native mobile apps. Oracle JET 

components support common mobile 

gestures and behaviours such as swipe, 

pull to refresh, progressive data loading, 

and various animations allowing user 

interactions expected from advanced 

mobile apps. Includes tooling utilities for 

integration with Apache Cordova to 

deliver device-resident mobile apps. 

Power BI dashboards can be accessed on 

mobile devices installing the appropriate 

application: Power BI for iOS, Power BI app 

for Android or Power BI mobile app for 

Windows 10 devices. 

 

 

 

Developer 

expertise 

needed 

Yes, Oracle JET is targeted at 

intermediate to advanced JavaScript 

developers working on client-side 

applications. 

No, the full cycle of design, build and publish 

a report to the Power BI service can be done 

without writing code. 

 

Obviously, Oracle JET is a more complete and powerful toolkit but it is addressed to JavaScript 

application developers. Power BI is less flexible, but it is a highly productive technology, suitable for 

IT and non-IT specialists. 

6 Interactive Data Visualization and Sensemaking 

Data visualization enable users to see analytics presented visually, so they can grasp difficult 

concepts or identify new patterns (SAS, 2016). With interactive visualization, the concept it is led a 

step further by using technology to drill down into charts and graphs for more detail, interactively 

changing what data is seen, how it’s processed and how it’s displayed. 

 

Using charts or graphs to visualize large amounts of complex data is easier than working with 

spreadsheets or reports. Data visualization allows to experiment with different scenarios by making 

slight adjustments. Unlike one-dimensional tables and charts that can only be viewed, data 

visualization tools enable users to interact with data (Gentile, 2014). 

 

Using data visualization and new forms of computation the time it takes to interpret relevant data and 

perceive meaningful patterns and data relationships can be significantly reduced. 

Gaining insights through making sense of large amounts of data is a fundamental process that 

advances science, education and technology (Pienta et al, 2015). 
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In our approach, sensemaking refers to the interactive process of understanding and making sense out 

of data, where a user gradually builds up a representation of the information to achieve its goal. 

Theories often suggest two predominant sensemaking paradigms: top-down or global views and 

bottom-up or local views. In a paper by Pienta et al. (2015) is presented a graph sensemaking 

hierarchy based on graph exploration and visualization techniques. Our approach for data 

sensemaking is presented in the Table 2.  

 

Table 2: Classification of visualization techniques and their roles in data sensemaking 
 

Data Sensemaking 

Global View Local View 

Filtering Sampling Partitioning Clustering Exploration Pattern Matching 

 

 

Figure 11: Error analysis: Graph type – Line, transposed 

At least two aspects must be targeted by the applications used to assist data analysts to explore and 

analyse data thoughtfully and thoroughly: scalability and interactivity.  

 

Because data analysts need an environment that supports concentration without interruption for 

extended periods of time (Few, 2015), the scalability of the used tool is an imperative requirement. 

Slow analytics algorithms could hinder interaction, frustrate the user and reduce discoveries (Pienta 

et al, 2015). Scalable algorithms support real-time interactivity that is crucial to data sensemaking.  

 

The technologies presented in this paper support the development of interactive and scalable systems 

with responsive interfaces. Scalability is provided by data-centric approaches (pre-computation, high-

performance database systems, support provided by cloud services and infrastructures, etc.) and 

interactivity is ensured by advanced data visualization components allowing filtering, sampling, data 

exploration and navigation for free discovery (wherein there is no particular known objective) or 

targeted discovery (where the user has a direct data-centric goal). 
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Figure 12: Filtering data series

Looking to the figure 11, it can be noted 

Sulina series. This indicates that the values of this series are not well fitted and 

Sulina doesn’t belong to the homogenous group formed by the other stations.

Deguenon (2014) proved by ANO

homogenous group. Therefore, to study the performance of MPP Method for the homogenous group 

(I-IX meteorological stations), data series for Sulina must be removed and the computation has 

rebuilt. 

 

In figure 12, the fitted annual precipitation by MPPM and Sulina data series are presented along with 

a data series corresponding to the homogenous group formed by the other stations. Data visualization 

performed by filtering also indicates that the values of Sulina series are not well fitted by the MPPM 

and suggests depth future investigations.
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and suggests depth future investigations. 
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performed by filtering also indicates that the values of Sulina series are not well fitted by the MPPM 
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Conclusion 

Data visualization does not belong to a single academic discipline. Statisticians, computer scientists, 

data analysts, graphic designers, psychologists and others practice and contribute to the development 

of data visualization concepts and tools.  

 

Recently, data visualization has been popularized through free (open-source) or commercial software 

products. In this paper were presented facilities offered by Oracle JET and Microsoft Power BI for 

data visualization and interaction.  

 

Interaction in visualization enables the fast exploration and discovery of data patterns that the user 

may not even have expected.  Simplest interactions are tooltips or other data displays that appear 

when the user points at a part of a visualization. Filtering data is important when dealing with larger 

datasets. Finally, details on what is shown can be retrieved by the user as needed (drill down / drill 

up). All of these steps require interaction, and are well supported by both technologies dealt in the 

paper.  

 

Oracle JET provides a complete JavaScript toolkit for developers looking to build engaging and 

dynamic web and mobile user interfaces and provide a comprehensive collection of data visualization 

components. In contrast, Power BI is more a business-oriented tool, addressed to data analysts who 

need better means of discovering and sharing data insights, all with less IT oversight. Both 

technologies support development of applications for exploring large quantities of data, designed to 

support interactivity and sensemaking tasks.  

 

In the future we intend to integrate data visualization components with data mining algorithms to find 

meaningful data patterns and to provide a better way to explore those patterns. 
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