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 INTRODUCTION 

 
Evolution of Business Intelligence and Data 

Visualization 

Business Intelligence (BI) has undergone a significant 

transformation over the past few decades, evolving 

from static, report-centric systems to interactive, 

analytical platforms. Early BI solutions primarily 

focused on generating tabular reports with minimal 

user interactivity, which limited insight generation 

and slowed decision-making. The advent of data 

visualization introduced graphical representations of 

data, such as charts and dashboards, enhancing 

comprehension and supporting timely operational 

and strategic decisions. Interactive dashboards 

further empowered users to explore datasets 

dynamically, uncover patterns, and derive actionable 

insights without dependence on IT teams. This 

evolution has elevated data from a passive  

 

repository to an active driver of business strategy, 

enabling organizations to respond rapidly to market 

trends, optimize operations, and improve customer 

engagement. The growing adoption of self-service BI 

tools highlights the demand for platforms that 

combine analytical power with intuitive visualization, 

providing both depth and accessibility in decision-

making. 

 

Role of QlikView and Qlik Sense in Modern BI 

QlikView and Qlik Sense have emerged as industry-

leading BI platforms due to their associative in-

memory engine, enabling rapid data exploration 

across multiple sources. QlikView traditionally 

offered guided analytics with pre-designed 

dashboards, while Qlik Sense emphasized self-

service, interactive, and visually rich analysis. Both 

platforms allow users to combine heterogeneous 

data sources, perform complex calculations, and 

visualize results dynamically. Key differentiators 
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include the associative model that links all data 

points, reducing query complexity, and a robust 

visualization framework that supports KPIs, charts, 

maps, and tables. By integrating advanced analytics 

through R or Python, these platforms support 

predictive modeling, statistical analysis, and scenario 

simulations, enhancing the scope and depth of 

insights. 

 

Objectives of the Review 

This review aims to provide a comprehensive guide 

for mastering QlikView and Qlik Sense, focusing on 

data visualization best practices, advanced analytical 

techniques, and performance optimization. It targets 

BI developers, data analysts, architects, and 

enterprise decision-makers, providing practical 

guidance for designing efficient dashboards, 

implementing optimized data models, and 

delivering actionable insights. The review also 

highlights emerging trends in cloud BI, AI-assisted 

analytics, and real-time data visualization, offering a 

roadmap for leveraging these platforms to achieve 

strategic business advantages. 

 

II. ARCHITECTURE AND CORE 

CONCEPTS 

 
Associative In-Memory Engine 

At the heart of QlikView and Qlik Sense is the 

associative in-memory engine, which enables rapid 

data exploration by maintaining relationships 

between all data points. Unlike traditional query-

based BI systems, the associative engine allows users 

to interact with any field or dimension and instantly 

see related and unrelated data across all datasets. 

This approach supports ad-hoc analysis and 

hypothesis testing, providing unparalleled flexibility 

in discovering hidden patterns and correlations. By 

loading data into memory rather than relying solely 

on disk-based queries, the engine reduces latency, 

accelerates calculations, and ensures that even large 

datasets are processed efficiently. 

 

Data Integration and ETL Processes 

Effective BI depends on seamless integration of 

heterogeneous data sources. Qlik platforms support 

connections to relational databases, cloud systems, 

flat files, APIs, and web services. The ETL (Extract, 

Transform, Load) process in Qlik involves extracting 

raw data, transforming it into structured formats, and 

loading it into the associative model. Techniques 

such as incremental loading, QVD creation, and data 

cleansing ensure efficient memory usage, reduce 

reload times, and maintain data accuracy. Properly 

designed ETL pipelines are critical to supporting 

advanced analytics and ensuring that dashboards 

reflect reliable, up-to-date information. 

 

Dashboard and Visualization Framework 

QlikView and Qlik Sense provide comprehensive 

visualization frameworks, including charts, tables, 

maps, and KPIs, with advanced features such as drill-

downs, alternate states, and dynamic expressions. 

Qlik Sense emphasizes self-service design, enabling 

users to create interactive dashboards with guided 

analytics and storytelling capabilities. Integration 

with R, Python, and external analytics tools extends 

the platforms’ functionality, supporting predictive 

and prescriptive analytics. By leveraging visual best 

practices, dashboards convey complex insights 

clearly, enabling informed decision-making at all 

organizational levels. 

 

III. DATA MODELING AND 

MANAGEMENT 

 
Star, Snowflake, and Galaxy Schemas 

Data modeling forms the foundation of efficient Qlik 

dashboards. Star schemas simplify analytical queries 

by structuring data into fact and dimension tables, 

providing intuitive navigation and fast calculations. 

Snowflake schemas normalize dimensions to reduce 

redundancy, improving storage efficiency but 

requiring more complex joins. Galaxy schemas 

enable multi-fact analysis across business areas, 

supporting comprehensive enterprise-level insights. 

Selecting the appropriate schema balances analytical 

depth, performance, and maintainability. 

 

Handling Synthetic Keys and Circular References 

Synthetic keys and circular references occur when 

multiple tables share overlapping fields or 

relationships, leading to ambiguous associations. 

These issues can degrade performance and produce 

incorrect results. Qlik developers mitigate them by 

renaming fields, creating link tables, or 
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concatenating tables strategically. Awareness and 

proactive management of synthetic keys and circular 

references ensure accurate aggregations and 

prevent unexpected dashboard behavior. 

 

Incremental Loading and QVD Management 

Optimized data refresh strategies are essential for 

performance. Incremental loading allows 

dashboards to update only changed data rather than 

reloading entire datasets, reducing server load and 

memory usage. QVD (QlikView Data) files store pre-

processed data, enabling faster reloads and efficient 

caching. Combining incremental loading with 

layered QVD structures ensures scalability for large 

datasets while maintaining dashboard 

responsiveness. 

 

IV. ADVANCED ANALYSIS TECHNIQUES 

 
Set Analysis and Comparative Metrics 

Set analysis in QlikView and Qlik Sense is a powerful 

feature that allows analysts to perform dynamic 

aggregations on specific subsets of data, 

independent of the current selections in the 

dashboard. By defining a “set” of values or 

conditions, users can calculate metrics such as year-

over-year comparisons, deviations from targets, or 

segment-specific KPIs. This approach enables 

scenario-based analysis, providing context to trends 

and highlighting anomalies or performance gaps. 

For instance, a finance dashboard can dynamically 

compare portfolio performance across different 

regions, while a retail dashboard can analyze sales 

trends for specific product categories. Set analysis 

improves decision-making by allowing stakeholders 

to answer complex “what-if” questions without 

altering the underlying dataset, ensuring both 

accuracy and flexibility. 

 

Variables, Triggers, and Actions 

Variables, triggers, and actions enhance interactivity 

within dashboards by enabling automated 

responses to user inputs. Variables store dynamic 

values that can drive calculations, expressions, and 

filters. Triggers can initiate actions such as refreshing 

charts, updating selections, or displaying alerts 

based on specific conditions. Actions allow 

conditional navigation or the execution of scripts, 

guiding users through predefined analytical paths or 

dashboards. By combining these features, 

developers can create adaptive dashboards that 

respond intelligently to user selections, simulate 

scenarios, and guide users through complex 

analyses. This approach transforms static 

dashboards into interactive, self-navigating 

analytical tools, improving user engagement and 

insight discovery. 

 

Predictive and Statistical Analytics 

Advanced predictive and statistical analytics extend 

Qlik dashboards from descriptive to prescriptive 

intelligence. Integration with R, Python, or other 

analytics engines allows for regression analysis, 

clustering, forecasting, and machine learning-driven 

predictions directly within the BI environment. These 

models can identify trends, forecast future 

outcomes, and provide actionable 

recommendations. For example, predictive models in 

healthcare can anticipate patient admission trends, 

while retail dashboards can forecast inventory 

requirements and optimize supply chain decisions. 

By embedding predictive capabilities, Qlik 

dashboards evolve from static reporting tools into 

proactive decision-support systems, enabling 

organizations to anticipate changes, manage risks, 

and make data-driven strategic choices. 

 

Dashboard Design Best Practices 

User-Centric Design and Layout Optimization 

Effective dashboard design begins with a user-

centric approach, ensuring that the interface aligns 

with the needs, expertise, and decision-making 

workflows of the target audience. Object 

minimization is crucial; dashboards overloaded with 

charts, tables, or KPIs can overwhelm users and 

reduce comprehension. Grouping related objects 

within tabs or container objects streamlines 

navigation, allowing users to explore data logically 

without unnecessary complexity. Layout 

optimization also involves thoughtful placement of 

high-priority metrics at prominent locations, 

ensuring that critical insights are immediately visible. 

Additionally, consistency in font styles, color 

schemes, and interactive controls fosters familiarity 

and reduces cognitive load. By designing 

dashboards with users in mind, developers enhance 
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engagement, improve decision-making speed, and 

increase overall adoption. 

 

Visualization Efficiency 

Visualization efficiency focuses on ensuring that 

charts, graphs, and tables convey meaningful 

insights quickly and clearly. Pre-aggregating data 

before rendering visualizations reduces calculation 

load and accelerates response times. Complex 

expressions should be simplified or replaced with 

variables to minimize computational overhead. 

Choosing the right chart type is essential; for 

instance, line charts are ideal for trends, bar charts 

for comparisons, and heat maps for density analysis. 

Interactive elements such as drill-downs, alternate 

states, and dynamic filters empower users to explore 

data at varying levels of granularity without 

compromising performance. By optimizing 

visualizations, dashboards become both responsive 

and informative, allowing users to focus on insights 

rather than navigating cumbersome interfaces. 

 

Interactive Storytelling 

Interactive storytelling combines visual analytics with 

narrative techniques to guide users through data-

driven insights. Annotations, color coding, and 

contextual explanations enhance comprehension, 

highlighting key trends or anomalies. Guided 

analytics enable users to follow a structured narrative 

path, with triggers and actions dynamically adjusting 

the dashboard to showcase different scenarios or 

outcomes. This approach ensures that insights are 

not only presented but also interpreted and 

actionable, facilitating data-driven decision-making. 

By integrating interactivity with narrative flow, 

dashboards move beyond static reporting, 

transforming complex datasets into compelling, 

decision-oriented stories that resonate with 

stakeholders. 

 

Performance Optimization 

Data Model and Script Optimization 

Optimizing data models and load scripts is 

fundamental to ensuring high-performance 

QlikView and Qlik Sense dashboards. Efficient data 

modeling reduces complexity and memory 

consumption, enabling faster calculations and 

responsive visualizations. Techniques include 

minimizing the number of fields loaded, eliminating 

synthetic keys and circular references, and properly 

structuring tables using star or snowflake schemas. 

Incremental loading strategies allow only new or 

changed data to be processed, drastically reducing 

reload times and server load. The use of QVD 

(QlikView Data) files is also critical; pre-aggregated 

QVDs store reusable, intermediate datasets that 

speed up subsequent reloads. Script optimization 

extends to simplifying transformations, minimizing 

unnecessary joins, and leveraging mapping tables to 

efficiently handle lookup operations. Collectively, 

these practices ensure that dashboards remain 

scalable and responsive even with large or complex 

datasets. 

 

Server and Environment Tuning 

Server and infrastructure tuning is essential to 

support multiple users and concurrent interactions 

with dashboards. QlikView and Qlik Sense servers 

provide settings for memory allocation, caching, and 

session management that directly impact 

performance. Load balancing across multiple nodes 

ensures equitable distribution of computational 

load, preventing bottlenecks. Multi-threading 

capabilities allow parallel execution of data reloads 

and calculations, maximizing hardware utilization. 

Infrastructure considerations, such as network 

latency, bandwidth optimization, and virtualization 

efficiency, further influence responsiveness. By 

aligning server configurations with expected user 

behavior and data volumes, organizations can 

maintain high-performance dashboards that deliver 

real-time insights consistently. 

 

Monitoring and Troubleshooting 

Continuous monitoring and proactive 

troubleshooting are vital for sustained performance. 

Tools like the QlikView Governance Dashboard 

(QGD) provide insights into data model efficiency, 

reload times, and system resource utilization. 

Monitoring logs help identify bottlenecks in scripts, 

heavy expressions, or inefficient calculations. 

Performance dashboards can track key metrics such 

as load duration, memory consumption, and user 

concurrency, enabling administrators to take 

corrective actions promptly. Regular auditing of data 

models, expressions, and server configurations 
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ensures that dashboards continue to perform 

optimally as datasets and user requirements evolve. 

Effective monitoring not only maintains speed but 

also enhances reliability, user satisfaction, and 

operational efficiency. 

 

Industry Applications and Case Studies 

Finance and Banking 

In the finance and banking sector, QlikView and Qlik 

Sense dashboards play a pivotal role in managing 

high-volume transactional data, monitoring 

portfolio performance, and supporting compliance 

reporting. Risk assessment dashboards leverage 

real-time data to evaluate market exposure, credit 

risk, and liquidity, enabling timely mitigation 

strategies. For instance, portfolio managers can use 

dynamic visualizations to identify underperforming 

assets, assess sectoral trends, and simulate scenario-

based outcomes. Regulatory compliance 

dashboards aggregate data from multiple systems to 

ensure adherence to reporting standards, detect 

anomalies, and provide audit-ready insights. 

Predictive analytics, integrated via R or Python, 

enhances decision-making by forecasting market 

movements, client behavior, and potential 

operational risks. By consolidating financial data into 

interactive and responsive dashboards, 

organizations improve transparency, accelerate 

decision cycles, and optimize strategic investments. 

 

Healthcare and Life Sciences 

In healthcare and life sciences, Qlik dashboards 

facilitate patient care analytics, operational 

efficiency, and clinical research. Hospitals use 

dashboards to monitor patient outcomes, track 

admission trends, and manage resource allocation in 

real-time, improving both quality of care and 

operational cost management. Researchers in 

pharmaceuticals leverage data integration to analyze 

clinical trial results, patient responses, and treatment 

efficacy across multiple study sites. Predictive 

modeling supports early identification of at-risk 

patient populations, while interactive visualizations 

allow medical teams to explore correlations and 

trends rapidly. The flexibility of Qlik’s associative 

model ensures that complex datasets—ranging from 

electronic health records to laboratory systems—are 

harmonized, providing actionable insights for 

clinicians and administrators alike. 

 

Retail and Supply Chain 

Retail and supply chain dashboards support sales 

optimization, inventory management, and demand 

forecasting. Real-time monitoring of sales trends 

enables merchandisers to identify best-selling 

products, adjust pricing strategies, and plan 

promotions effectively. Inventory dashboards track 

stock levels, warehouse operations, and supply chain 

bottlenecks, reducing stockouts and overstock 

situations. Predictive analytics forecasts customer 

demand, seasonality trends, and supplier 

performance, enabling data-driven procurement 

and logistics planning. The interactive nature of Qlik 

dashboards allows stakeholders at various levels—

from store managers to supply chain analysts—to 

drill down into granular data while maintaining an 

enterprise-wide perspective, facilitating both tactical 

and strategic decisions. 

 

Challenges and Mitigation Strategies 

Data Quality and Integration Issues 

One of the primary challenges in QlikView and Qlik 

Sense deployments is ensuring high-quality, 

consistent data. BI dashboards rely on accurate and 

timely data from multiple sources, including 

relational databases, flat files, cloud platforms, and 

APIs. Discrepancies, missing values, or inconsistent 

formats can lead to misleading insights and reduce 

user trust. Integration challenges arise when 

combining heterogeneous datasets with different 

structures, naming conventions, and update cycles. 

To mitigate these issues, organizations should 

implement robust ETL processes, data validation 

routines, and standardization protocols. Using pre-

processed QVD files and data cleaning scripts 

ensures consistency while maintaining high 

performance. 

 

User Adoption and Comprehension 

Even the most sophisticated dashboards are 

ineffective if end-users cannot interpret or utilize 

them properly. Complex dashboards with excessive 

visualizations, unclear KPIs, or intricate calculations 

can overwhelm users, leading to low adoption rates. 

Mitigation strategies include conducting user 
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training, implementing guided analytics, and 

adopting user-centric design principles. Interactive 

storytelling, annotations, and contextual 

explanations can help users understand the rationale 

behind the metrics, fostering better engagement 

and trust in the BI solution. Iterative feedback loops 

also allow developers to refine dashboards based on 

actual user needs. 

 

Technical Performance Challenges 

Large datasets, complex calculations, and multiple 

concurrent users can negatively impact dashboard 

responsiveness. High memory consumption, slow 

reloads, and latency in visual rendering reduce user 

efficiency and satisfaction. To address these 

challenges, developers should optimize data models, 

apply incremental loading, and leverage QVD 

layering. Server tuning, load balancing, and 

multithreading further enhance performance. 

Continuous monitoring with tools like the QlikView 

Governance Dashboard allows early identification of 

bottlenecks and proactive maintenance. 

 

Governance and Compliance 

Ensuring governance and compliance is crucial, 

especially for enterprises handling sensitive data. 

Implementing access controls, audit logs, and data 

lineage tracking helps maintain security and 

accountability. Coupled with best practices for 

dashboard design, scripting, and performance 

optimization, these measures ensure that 

dashboards deliver reliable, actionable insights while 

mitigating risks associated with data misuse or 

errors. 

 

Best Practices Summary 

Data Modeling and ETL Best Practices 

Efficient data modeling is the foundation of high-

performance QlikView and Qlik Sense dashboards. 

Using appropriate schemas—star, snowflake, or 

galaxy—ensures a balance between analytical depth 

and simplicity. Synthetic keys and circular references 

must be identified and resolved to prevent 

performance degradation. Incremental loading and 

QVD utilization are crucial for optimizing reload 

times and memory usage. ETL processes should 

include data validation, transformation, and 

cleansing to maintain accuracy and consistency. By 

adhering to these practices, organizations can create 

scalable, reliable dashboards that serve both 

operational and strategic needs. 

 

Dashboard Design and Visualization Best 

Practices 

User-centric design is essential for actionable 

insights. Minimizing objects per sheet, grouping 

related metrics, and using container objects or tabs 

improves navigation. Visualizations should be 

efficient, leveraging pre-aggregated data, optimized 

expressions, and the right chart types to convey clear 

insights. Interactive storytelling techniques, such as 

guided analytics, annotations, and scenario 

simulations, enhance comprehension and 

engagement. Consistent color schemes, fonts, and 

layout conventions contribute to a professional and 

intuitive dashboard experience, ensuring users can 

interpret data quickly and accurately. 

 

Performance and Server Optimization 

Optimizing performance requires a combination of 

model tuning, script efficiency, and server 

environment management. Load balancing, caching, 

and multi-threading improve responsiveness for 

multiple concurrent users. Continuous monitoring 

through governance dashboards and logs helps 

identify bottlenecks, inefficiencies, or resource-

heavy calculations. Applying best practices in 

incremental loading, QVD layering, and expression 

optimization ensures dashboards remain fast and 

responsive, even with large datasets. 

 

Governance, Security, and User Adoption 

Establishing governance frameworks ensures that 

dashboards maintain accuracy, compliance, and 

security. Access control, audit logs, and data lineage 

tracking prevent misuse while promoting 

accountability. Iterative user training and feedback 

loops improve adoption rates and user satisfaction. 

Aligning dashboards with organizational goals 

ensures insights are actionable and decision-

oriented. 

 

Future Trends in Qlik BI 

AI-Assisted Analytics and Predictive Insights 

The integration of artificial intelligence (AI) and 

machine learning (ML) into QlikView and Qlik Sense 
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is transforming business intelligence from 

descriptive to predictive and prescriptive analytics. 

AI-assisted dashboards can automatically detect 

anomalies, highlight trends, and provide actionable 

recommendations, reducing manual analysis and 

accelerating decision-making. Predictive models can 

forecast sales, operational performance, or patient 

outcomes in healthcare, enabling proactive 

interventions. Additionally, natural language 

processing (NLP) capabilities allow users to interact 

with dashboards via conversational queries, making 

insights accessible to non-technical stakeholders. 

These AI-driven innovations are poised to redefine 

BI, providing organizations with smarter, context-

aware dashboards. 

 

Cloud and Multi-Platform Deployments 

Cloud adoption continues to shape Qlik BI 

deployments, with AWS, GCP, and Azure providing 

scalable, flexible, and cost-efficient infrastructure. 

Cloud-based dashboards support real-time 

collaboration, seamless data integration from 

multiple sources, and rapid scaling to handle large 

datasets or high user concurrency. Multi-platform 

deployments, combining on-premises and cloud 

environments, enable hybrid architectures that 

balance performance, security, and accessibility. 

Serverless computing and containerization further 

optimize resource utilization and reduce operational 

overhead, making BI more agile and responsive to 

evolving business needs. 

 

Real-Time and Streaming Analytics 

Organizations are increasingly demanding real-time 

insights, pushing Qlik dashboards toward streaming 

data integration. Event-driven architectures, IoT data 

pipelines, and tools like Kafka, AWS Kinesis, or GCP 

Pub/Sub allow continuous data ingestion and instant 

visualization. Real-time dashboards enable 

immediate decision-making in critical domains such 

as finance, healthcare, and logistics, improving 

responsiveness and operational efficiency. 

 

Augmented and Collaborative BI 

Augmented analytics combines visualization, AI, and 

guided analytics to deliver interactive, personalized 

insights. Collaborative BI features enable multiple 

stakeholders to co-author dashboards, share 

insights, and annotate findings, fostering data-

driven culture. Mobile BI platforms ensure that these 

insights are accessible anytime, anywhere, 

empowering decision-makers in dynamic 

environments. 

 

V. CONCLUSION 

 
Recap of Qlik BI Capabilities 

QlikView and Qlik Sense have transformed the 

landscape of business intelligence by combining in-

memory associative engines, self-service analytics, 

and interactive dashboards. These platforms enable 

organizations to explore complex datasets 

dynamically, uncover hidden insights, and derive 

actionable intelligence. Their flexibility in handling 

diverse data sources, coupled with advanced 

visualization and scripting capabilities, positions 

them as powerful tools for enterprises seeking timely 

and accurate decision-making. 

 

Value of Best Practices in BI Development 

The review underscores that the effectiveness of Qlik 

BI platforms depends heavily on adherence to best 

practices. Optimized data modeling, efficient ETL 

processes, user-centric dashboard design, and server 

performance tuning collectively ensure high 

responsiveness, scalability, and accuracy. Interactive 

storytelling and guided analytics enhance 

comprehension and drive user engagement, while 

governance, security, and iterative refinement foster 

trust and consistency. By applying these strategies, 

organizations can maximize the return on their BI 

investments, transforming raw data into strategic 

assets. 

 

Driving Data-Driven Decision-Making 

Qlik BI’s integration of predictive analytics, AI-

assisted insights, and cloud capabilities empowers 

organizations to anticipate trends, detect anomalies, 

and respond proactively. Industry applications—

from finance and banking to healthcare, retail, and 

supply chain—demonstrate how actionable 

dashboards facilitate real-time operational and 

strategic decision-making. By enabling both 

descriptive and predictive analytics, Qlik dashboards 

support a culture of data-driven decisions that 

enhance competitiveness, efficiency, and innovation. 
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Future Outlook 

As business environments evolve, Qlik platforms are 

poised to integrate AI, augmented analytics, real-

time streaming, and collaborative capabilities more 

deeply. Cloud and hybrid deployments, natural 

language interfaces, and mobile BI further extend 

accessibility and agility. Organizations that embrace 

these trends, alongside established best practices, 

will be better positioned to extract maximum value 

from their data, drive operational excellence, and 

sustain competitive advantage. 
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