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Abstract. Business Intelligence (BI) encompasses a variety of tools, applications and methodologies that 

enable organizations to collect and prepare data for analysis, develop and run queries against the data, and 

create reports, dashboards, data visualizations to make the analytical results available to end users. However, 

most BI solutions in the market are platform-dependent and require particular software for rendering. This 

paper thus presents a platform- independent approach for visualizing data and information using domain 

specific language (DSL). The DSL syntax is defined with EBNF. The use of DSL scripts for rendering 

provides the benefit of platform-independent as the language simply focuses on primitive data, whereas the 

library for data visualizations remains intact. 
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1. Introduction 

Business intelligence (BI) is a technology-driven process for analysing data and presenting actionable 

information to help corporate executives, business managers, and other end users make more informed 

business decisions [1]. Over the last few decades, the growth of BI has enabled companies’ success in 

managing their information assets. New BI technologies have been facilitating mass collaboration and 

innovation. In the market, a lot of BI applications exist, namely Pentaho [2], Jaspersoft [3], SQL Server 

Reporting Services [4]. These BI solutions are powerful and rich of features. However, these software 

systems are platform-dependent and require particular software for rendering. This paper thus presents a 

platform- independent approach for visualizing data and information using domain specific language (DSL). 

The design of DSL is not subject to the visualization styles of those components used for decision analysis. 

As a result, there will be no constraints imposed on the criteria when selecting the libraries for developing BI 

visualization. 

2. Domain Specific Language 

Domain Specific Languages (DSLs) are the computer programming language of limited expressiveness 

focused on a particular domain [5]. DSLs can help domain experts to write, understand, and verify the 

problem with the less programming skill because the domain knowledge is specified at an appropriate level 

of abstraction [6]. The use of DSLs would improve productivity and quality [6-7]. However, the design and 

development of DSLs are often subject to the challenging of finding the right abstractions and appropriate 

syntax [8], in addition to balancing between domain-specificity and general-purpose programming language 

constructs [7]. 

3. Development of DSL 

In this research, a domain specific language is developed to facilitate BI visualization. The work 

contributes to the visualization part of the academic project of Quality Assurance in curriculum development. 
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The large amount of data will be collected from internal systems, such as office of the registrar, HR database, 

and external sources such as questionnaires. 

The process of DSL construction consists of four main steps: 1) Domain analysis, 2) Meta-model design, 

3) DSL syntax design, and 4) Parser development. Initially, the primitive visual components are identified, 

and the relevant details are gathered during domain analysis. The collected information will then be used for 

the design of metadata model, which in turn, is used for defining the DSL syntax. Next, the parser is 

developed and it will be used for transforming a DSL script to the corresponding semantic model, which will 

be used for rendering step. 

3.1. Domain analysis and meta-model design 

During domain analysis, the visual components are obtained from the survey of BI applications and 

supporting API existing in the market. The domain metadata model of the visual components is then 

constructed as illustrated in Fig. 1. 

 

Fig. 1: Domain metadata model of visual components. 

3.2. DSL syntax design 

The proposed DSL grammar is built with EBNF [9]. The use of DSL scripts for rendering provides the 

benefit of platform-independent as the language simply focuses on primitive data. The visual data are not 

included because it is based on the library selected when development. Example of DSL syntax defined for 

visual components is shown in Fig. 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Excerpt of DSL syntax defined for visual components. 
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4. Demonstration 

An example of a DSL script (Fig. 3) is provided as input for the BI visualization as shown in Fig. 4. The 

script contains a header, line image, sub header, normal text, table, pie chart, and line chart. The semantic 

model generated from the input DSL script is illustrated in Fig. 5. 

 
Fig. 3: Example DSL script 

 
Fig. 4: Visual components rendered from input DSL script. 

409409



 

Fig. 5: Semantic model of example DSL script. 

5. Conclusion 

A well-designed BI solution provides a consolidated view of key business data, giving management 

visibility and control over measures defined by the organization. This paper presents a domain specific 

language developed for data visualizations in BI solutions. The parsed semantic model associated with the 

input DSL script will be used for rendering the visual components, providing no restriction on the 

visualization library selected. With the proposed approach, domain experts could themselves edit the DSL 

scripts to modify the data visualizations without waiting for the developer to rework. This would lead to 

improved project productivity. 

Future directions would be further implementation of the DSL grammars to support additional visual 

components such as scatter chart, box plot. The enhancement of functionality to support condition will be 

also in consideration. 
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