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Semantics of Business Vocabulary and Rules (SBVR) is a standard that is applied in describing business knowledge in

the form of controlled natural language. Business process designers develop SBVR from formal documents and later

translate it into business process models. In many immature companies, these documents are often unavailable and

could hinder resource efficiency efforts. ID2SBVR mines fact type candidates using word patterns or extracting triplets

(actor, action, and object) from sentences.
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1. Introduction

Business knowledge is an essential aspect of the early stages of systems development and evaluation in information

systems engineering. The features of model-driven development and transformation are essential . Determining

business vocabulary and business rules is laborious because it requires much time and many resources. A more

straightforward method to define business vocabulary (BV) and business rules (BR) is to conduct interviews and then

extract them automatically using a natural language processing approach. The document resulting from the interview is an

informal document.

The analysts who build a process model by gathering information require different techniques, such as document review

and interviews . Determining semantic business vocabulary and rules is challenging because of problems that result

from the interview process. The processes described are not sequential, there are missing processes, and the interview

document contains statements that are not relevant to the subject matter (noise). This documentation is not always well-

structured and can be challenging to solve.

Informal documents usually refer to information that lacks a data model and that computer programs cannot easily use .

According to Praveen and Chandra  and Baig, Shuib, and Yadegaridehkordi , unstructured documents include files

such as word processing documents, spreadsheets, PDFs, social media and message system content, graphical content,

videos, and multimedia. The unstructured document does not have structured data information and precise data types

and rules to apply to its stored data.

The difference between formal and informal documents is that formal documents are written following specific standards.

In contrast, informal documents are more casual, conversational, and do not have a writing standard . Examples of

formal documents are documents containing standard operating procedures (SOP), laws and regulations, official script

procedures, and policy documents. Examples of informal documents are news documents, documented interview results,

memos, personal letters, and software requirements specifications (SRS).

The fact type defines the relationship between different concepts in BR and business process models: the noun concept

indicates the name of the actor and the action verb indicates the process . Informal documents that pass through the

preprocessing stage are the basis for determining Semantics of Business Vocabulary and Business Rules (SBVR). SBVR

is a standard to describe business knowledge in the form of controlled or structured natural language. Research to

determine the transformation rules from SBVR to Business Process Modeling Notation (BPMN) in terms of structural rules

and operational rules has been carried out. The research illustrated the transformation of data input using data already in

the form of SBVR . The enhanced Natural Language Processing (NLP) SBVR extraction provides recognition of

entities, noun and verb phrases, and multiple associations . They presented NLP-enhanced and pattern-based

algorithms for SBVR automatic extraction from UML case diagrams. Previous research on NLP-enhanced algorithms was

extended with a model-to-model (M2M) transformation approach . According to Mishra and Sureka , there are

inconsistencies between BPMN and SBVR. They generated Extensible Markup Language (XML) from a BPMN diagram,
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extracted triplets (actor, action, and object) using grammatical relations, searched node-induced sub-graphs, and applied

algorithms to detect instances of semantic inconsistency. These indicate that recent research developments in natural

language aim to deliver automatic model transformation.

2. Informal Document to Semantics of Business Vocabulary and Rules

The NLP research that has focused on business process modeling and SBVR has had various proposed methodologies.

Several works that concern NLP, SBVR, and BPMN can be separated into six groups: works that discuss business

process improvement and business process re-engineering to optimize the process and increase efficiency ;

works that discuss SBVR transformation related to Software Requirements Specification (SRS) into XML ; works

that discuss generating Unified Modeling Language (UML) class models from SRD using NLP ; works that discuss

transformation from SBVR to BPMN where SBVR structured English (SE) specification is consistent and complete 

; works that discuss producing SBVR from UML (use case diagram) ; and works that discuss generating

natural language from business processes . Further explanation regarding the grouping of related works is

discussed below.

The Business Process Management (BPM) is an approach for advancing workflow in order to align processes with

customer needs in an organization . BPM covers both business process improvement and business process re-

engineering . Business Process (BP) focuses on re-engineering of processes and constant process improvement to

achieve optimized procedures and increase efficiency and effectiveness .

Aiello et al.  investigated a mapping methodology and SBVR transformation grammar to produce rules that are ready to

process in a rule engine. The main objective of their research is to overcome some weaknesses in the software

development process that can result in inconsistencies between the identification of domain requirements and the

functionality of the software implemented. Arshad, Bajwa, and Kazmi  provided an approach for translating SBVR

specifications of software requirements into an XML schema. The translation mapped verb concept, noun concept,

characteristic, and quantification. Akhtar et al.  generated a knowledge graph based on Resource Description

Framework SBVR (RDFS) from SBVR. They used SBVR rules and created a triplet (actor, action, and object), then

generated the RDF and the RDFS .

Mohanan and Samuel  generated UML class models instantly from software requirement specifications (SRS) using a

modern approach. Their approach used OpenNLP for lexical analysis and generated required POS tags from the

requirement specification. In their further research, they developed a prototype tool that can generate accurate models in

a shorter time . It reduces the cost and budget for both the designers and the users.

BP modeling has a long-standing tradition in several domains. This discipline persists in the constant improvement of

process and issue solving . They examined the basic principle and the disparity between the specifications of BV and

BR modeling and BP modeling. Another research transformed BR in SBVR into BPMN to assist the business expert in the

requirement validation phase . The focus was on the model transformation where the SBVR Structured English (SE)

specification is consistent and complete. Kluza and Honkisz  presented an interoperability solution for transforming a

subset of the SBVR rules into the BPMN and Decision Model and Notation (DMN) models. They combined process and

decision models with translation algorithms to translate the SBVR vocabulary and structural and operational rules.

Bazhenova, et al.,  succeeded to identify a group of patterns that grab potential data representations in BPMN

processes and it can be used to conduct the derivation of de-cision models related to current process models. Purificação

and da Silva  succeeded in validating SBVR business rules that deliver content to assist users writing SBVR rules. This

method supplied the functionality to update parts of the defined grammar with runtime and to locate and extract verb

concepts that can be validated from the BR. Mishra and Sureka  investigated automatic techniques to detect

inconsistencies between BPMN and SBVR. The research transformed rules to graphics and applied subgraph-

isomorphism to detect instances of inconsistencies between BPMN and SBVR models.

Danenas et al.  succeeded in producing the SBVR from UML (use case diagrams) by automatic extraction. This

research enhanced recognition of entities, entire nouns and verb phrases, improved various associations extraction

capabilities, and produced better quality extraction results than their previous solution . Their main contributions were

pre- and post-processing algorithms and extraction algorithms using a custom-trained POS tagger.

Rodrigues, Azevedo, and Revoredo  investigated a language-independent framework for automatically generating

natural language texts from business process models. They found empirical support that, in terms of knowledge

representation, the textual work instructions can be considered equivalent to process models represented in BPMN. The
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research investigating the natural language structure showed that mapping rules and correlations between words

representing the grammatical classes indicate a process element through keywords and/or verb tenses . Furthermore, a

semi-automatic approach successfully identified process elements from the natural language with a process description

. There were 32 mapping rules to recognize business process text elements using natural language processing

techniques. This was discovered through an empirical study of texts comprising explanations of a process .

The ID2SBVR presents a new approach for extracting fact types from informal documents. The ID2SBVR allows a

business process designer to translate natural language from an interview document into operational rules in SBVR,

which in turn can be transformed into BPMN. The novelty of ID2SBVR is that it uses informal documents as a substitute

for the formal documents that usually are required by BPMN. The informal documents are the result of an open-ended

interview. The data are formed from irregularly structured natural language.

The ID2SBVR succeeds in SBVR operational rule extraction from informal documents on the basis of sentence extraction

relevant to SBVR and its sequence. The unstructured data is successfully converted into semi-structured data for use in

the pre-processing. The ID2SBVR method translates informal documents that are unstructured into structured ones with a

high accuracy value of 0.91. The standard deviation of the ID2SBVR accuracy value in each process is 0.17. The

ID2SBVR accuracy value does not show any large data deviations. The ID2SBVR method succeeded in extracting the

types of facts including compound, complex, and complex-compound sentences, with an average value of 0.91 for

precision and recall, and an almost perfect accuracy of 0.97.
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