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ABSTRACT 

LIMS (Laboratory Information Management System) in the mining industry must support the entire cycle of 

laboratory processes, from sample collection, registration and tracking to analytical testing, calculation of ore 

quality indicators and generation of regulated reports. The system must ensure integration with the enterprise's 

corporate information circuits (ERP, MES, SCADA), support the requirements of ISO 9001 and ISO/IEC 17025 

standards, and guarantee the reliability, integrity and traceability of data. In these conditions, the use of CASE 

tools becomes particularly important, as they enable initial process modelling, formalisation of laboratory 

business processes, documentation of system architecture, requirements and change management, and 

automatic generation of project documentation. CASE tools should provide visual process description 

(BPMN/UML/IDEF), bottleneck analysis, simulation modelling of laboratory workload, performance 

evaluation, as well as support for versioning and change control.This study aims to provide a comparative 

analysis of modern CASE tools in terms of their applicability for the design and implementation of LIMS in 

the mining industry. The functional capabilities, ease of modelling, integration mechanisms, support for 

standards, scalability, and cost-effectiveness of the solutions are evaluated. The results of the analysis allow us 

to justify the choice of the optimal tool for developing a reliable, manageable laboratory information system 

that meets industry requirements. 
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INTRODUCTION 

The selection of a CASE tool for developing a laboratory 

information management system (LIMS) is carried out in 

stages and is based on a sequential procedure of analysing 

requirements, evaluating available tools, and making an 

informed decision. 

The first stage, clarification of criteria, involves determining 

the needs of laboratory users, project objectives, existing 

limitations, and a list of requirements for the tool. The CASE 

tool must provide comprehensive modelling of laboratory 

activities, support the description of processes, data, and 

organisational structure, and comply with corporate and 

industry quality standards (Pillai, 2025). 

Furthermore, an assessment of available CASE tools is 

performed, taking into account the solutions available on the 

market and the technical capabilities of the enterprise (Rush, 

2007; Romero, 2022). At this stage, their functional 

characteristics are analysed, including support for modern 

modelling notations (IDEF, BPMN, DFD, etc.), the ability to 

build mixed models that combine functions, data, 

management and resources, the availability of automated 

documentation and project documentation generation tools, 

process analysis and optimisation tools (including functional 

cost analysis and simulation modelling), integration with data 

models (ERD) and external information systems, compliance 

with ISO 9000/9001 quality standards, as well as user-

friendly interface, ease of staff training and implementation in 

the organisational and technological processes of the 

enterprise (Lending, 1998; Limayem, 2004). 

The results of the assessment form the Result of assessment, 

which may require additional information gathering and re-

clarification of requirements. 

At the final stage, Selection of CASE tools, alternatives are 

compared and the tool that most fully meets the established 

criteria is determined. The result of the process is a 

Recommended solution that ensures effective LIMS design 

and consistency with the enterprise's existing IT infrastructure 

(Tagger, 2011). Therefore, applying a structured approach to 

selecting a CASE tool allows you to systematise 

requirements, objectively evaluate tools, and make an 

informed decision, minimising risks and improving the 

quality of design solutions. 

 

MATERIALS AND METHODS 

The materials of this study include scientific and 

methodological publications on laboratory information 

management systems (LIMS), enterprise modelling, and 

CASE technologies, as well as analytical data on the 

functionality of selected CASE tools. Four solutions were 

chosen for comparison: ARIS, AllFusion Process Modeler 

(BPwin), ERwin Data Modeler, and Rational Rose. These 

tools were selected because they represent different 

approaches to modelling business processes, data structures, 

and system architecture, and are widely cited in the literature 

on information system design. The industrial context of the 

study is the mining sector, where LIMS must support 

laboratory workflows, ensure traceability of samples and 

results, and integrate with enterprise systems such as ERP, 

MES, and SCADA in accordance with ISO 9001 and ISO/IEC 

17025 requirements. 

The study applies a comparative analytical approach 

combined with a multicriteria evaluation of CASE tools for 

LIMS design (Figure 1). The assessment procedure was 

carried out in three stages. At the first stage, the requirements 
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for the CASE tool were identified on the basis of laboratory 

process needs, project objectives, integration constraints, and 

quality management requirements. At the second stage, the 

selected tools were analysed according to their functional 

capabilities, including support for process modelling 

notations, data modelling, enterprise architecture description, 

documentation generation, collaboration features, usability, 

visualisation quality, and relevance of vendor support. At the 

third stage, the alternatives were compared using a qualitative 

scoring scale from 1 to 3, where 3 indicates high support, 2 

medium support, and 1 low or absent support. The total score 

for each CASE tool was calculated by summing the values 

across all criteria, and the highest-ranked solution was 

interpreted as the most suitable basis for LIMS design in the 

mining industry. 

 

 
Figure 1: Model of the Assessment and Selection Process 

 

The comparison included the following evaluation criteria: 

business process modelling, data modelling, enterprise 

architecture support, collaboration, ease of use, visualisation 

quality, and modernity/support. These criteria reflect the 

specific needs of industrial laboratories, where the design of 

a LIMS requires not only database formalisation but also 

modelling of operational workflows, roles, quality control 

points, and integration interfaces. 

To interpret the results in a practical way, the capabilities of 

the selected CASE tools were additionally considered in 

relation to a target LIMS implementation scenario. This 

scenario includes modelling the end-to-end laboratory 

process chain: sample selection, acceptance, preparation, 

analysis, validation, reporting, and integration with enterprise 

systems. Particular attention was paid to support for process 

documentation, development of conceptual and logical data 

models, traceability attributes, and continuous improvement 

mechanisms such as PDCA and Activity-Based Costing 

analysis. 

 

Comparison of ARIS, BPwin, Erwin, and Rational Rose 

ARIS 

is a methodology and tool covering organisational, functional, 

data and management aspects; strengths: powerful graphics, 

reports, standard analysis algorithms, documentation, 

simulation modelling and ISO 9000 compliance testing. 

Disadvantages: high implementation cost, lengthy training, 

no code/SQL script generation (Davis, 2012). 

 

AllFusion Process Modeler (BPwin) 

supports IDEF0/IDEF3/DFD, mixed models, ABC analysis; 

easy to learn and inexpensive, but poorly developed 

representativeness and limited economic analysis (Kukartsev, 

2020; Matino, 2018). 

 

ERwin Data Modeler (ERwin) 

strong in conceptual and logical data modelling (IDEF1X/IE), 

convenient diagrams and database artefact generation; does 

not cover business process optimisation and standard 

representation of key processes (Burbank, 2011; Ribeiro, 

2025). 

 

Rational Rose 

object-oriented approach, code generation and cross-platform 

compatibility; disadvantages: price, complexity, no 

simulation, weak representativeness of models for process 

reengineering (Jolak, 2020). 

To make an informed choice of LIMS design tool, a 

comparative evaluation of CASE tools ARIS, AllFusion 

Process Modeler (BPwin), ERwin Data Modeler (ERwin) and 

IBM Rational Rose was carried out in table 1. 

The evaluation was performed on a scale:    — high 

support,   — medium,   — low or absent. 

Business process modelling 

ARIS and BPwin received the highest scores 3 points, because 

they are focused on functional and process modelling, support 

IDEF/BPMN/EPC, and allow for the creation of 

comprehensive enterprise activity diagrams. 

Rational Rose provides only a partial description of processes 

using UML 2 points. ERwin specialises in data, so its process 

analysis capabilities are limited 1 point. 
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Data Modelling 

The leader is ERwin (3 points), which provides full 

conceptual and logical database design, IDEF1X/IE notation, 

and database artefact generation. The other tools support data 

processing at an average level 2 points, mainly in the form of 

integration with process models. 

 

Enterprise Architecture  

ARIS received the maximum score 3 because it covers 

organisational structures, functions, data, and management 

within a single enterprise architecture. BPwin and Rational 

Rose have partial support 2 points, while ERwin is limited to 

the data model only 1 point. 

 

Collaboration 

ARIS provides advanced collaborative development tools and 

a repository 3 points. BPwin and ERwin support collaboration 

at a basic level 2 points. Rational Rose is less convenient for 

distributed teams 1 point. 

 

Table 1: Comparative Evaluation of CASE Tools ARIS, AllFusion Process Modeler (BPwin), ERwin Data Modeler 

(ERwin) and IBM Rational Rose 

Criteria ARIS BPwin Erwin Data Modeler IBM Rational Rose 

Business process modelling 3 3 1 2 

Data modelling 2 2 3 2 

Enterprise Architecture 3 2 1 2 

Collaboration 3 2 2 1 

Ease of use 2 3 2 1 

Visualisation quality 3 2 2 2 

Modernity/support 3 2 2 2 

TOTAL (total points) 22 18 15 14 

 

Based on the table, it was calculated that Aris has more 

strengths than BPwin, Erwin, and Rational Rose, and is best 

suited as a case tool. 

 

 

Practical Implementation Plan 

The process model in ARIS is a chain of sample selection, 

acceptance, preparation, analysis, validation, reporting and 

integration, roles, resources, control points, ISO 9001/17025 

requirements Figure 2. 

 

 
Figure 2: ARIS Process Model 

 

In the design and implementation of a Laboratory Information 

Management System (LIMS), the use of CASE tools is of 

particular importance, since they provide an integrated 

description of business processes, data structures, and 

enterprise integration mechanisms. One of the key areas is the 

development of regulations, operating instructions, and 



COMPARATIVE ANALYSIS OF CASE-TOOLS…   Rozikulov et al.,     FJS 

FUDMA Journal of Sciences (FJS) Vol. 10 No. 4, February, 2026, pp 339 – 342 342 

 ©2026 This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 
International license viewed via https://creativecommons.org/licenses/by/4.0/ which  permits  unrestricted  use,  
distribution,  and  reproduction  in  any  medium, provided the original work is cited appropriately.  

reporting documentation directly from ARIS process models. 

This approach improves quality management, ensures 

consistency in personnel training procedures, and creates a 

reliable basis for internal and external audits in accordance 

with quality management standards, including the ISO 9000 

series. 

Another important task is the development of conceptual and 

logical data models. For this purpose, ER-modeling tools such 

as ERwin can be applied to formalize the main entities of 

laboratory activity, including sample, batch, method, 

instrument, result, and status, as well as traceability keys and 

reference dictionaries. On the basis of such models, database 

schemas can be generated for the selected LIMS platform, 

while data exchange mechanisms can be designed for 

integration through an enterprise service bus or similar 

middleware infrastructure. 

 

CONCLUSION  

The present study examined the applicability of selected 

CASE tools to the design and implementation of laboratory 

information management systems in the mining industry. 

Based on a comparative multicriteria evaluation of ARIS, 

BPwin, ERwin Data Modeler, and IBM Rational Rose, ARIS 

was identified as the most suitable tool due to its broad 

support for business process modelling, enterprise 

architecture representation, collaboration, documentation, 

and analytical capabilities. 

The results suggest that, for mining-sector LIMS projects, 

priority should be given to tools that enable comprehensive 

modelling of laboratory workflows, traceability mechanisms, 

organisational responsibilities, and quality control 

procedures, while also supporting integration with ERP, 

MES, and SCADA systems. In this context, ARIS provides 

the most balanced methodological and practical foundation 

for process-centred LIMS design. At the same time, its 

limitations in database artefact generation may be 

compensated for through complementary use of specialised 

data modelling tools such as ERwin. 

Thus, the study demonstrates that an effective CASE tool for 

LIMS should be evaluated not only in terms of isolated 

modelling functions, but also in relation to the broader 

requirements of industrial digitalisation, regulatory 

compliance, and continuous process improvement. The 

proposed assessment framework can serve as a useful 

methodological reference for enterprises planning the 

development or modernisation of laboratory information 

systems. 
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