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Abstract - Cloud-based Business Intelligence (BI) is transforming how organizations access, analyze, and act upon data. Qlik 

Sense, a leading BI platform, leverages an associative in-memory data model, interactive dashboards, and scalable architecture 

to deliver actionable insights in real time. This review explores the deployment of Qlik Sense on cloud platforms, specifically 

AWS and GCP, emphasizing scalability, performance optimization, and integration with advanced analytics tools. Key topics 

include cloud-optimized data modeling, incremental ETL loading, dashboard tuning, and disaster recovery strategies. The article 

also highlights industry applications in finance, healthcare, and retail, demonstrating how cloud-based Qlik Sense supports 

operational efficiency, regulatory compliance, and decision-making agility. Challenges such as cloud cost management, latency, 

and governance are addressed with mitigation strategies including load balancing, auto-scaling, and security frameworks. Future 

trends in multi-cloud strategies, AI-driven analytics, serverless computing, real-time dashboards, mobile BI, and natural 

language interaction are discussed, positioning Qlik Sense as a forward-looking, intelligent BI solution. By implementing best 

practices in cloud deployment, data modeling, and dashboard design, organizations can maximize insight generation, enhance 

operational performance, and achieve sustainable growth through data-driven decision-making. 

Keywords - Qlik Sense, Cloud BI, AWS, GCP, Scalable Analytics, Data Modeling, Performance Optimization, Dashboard Design, 

ETL, Cloud Architecture.

 

 

INTRODUCTION 

 

Evolution of Cloud BI 

The transition from on-premises BI solutions to cloud-

based architectures has fundamentally transformed the 

analytics landscape. Traditional BI systems often faced 

constraints related to infrastructure capacity, 

maintenance, and scalability. In contrast, cloud BI 

platforms provide organizations with on-demand 

computing power, elastic storage, and flexible 

deployment options. Cloud deployments enable real-

time insights by integrating data from diverse sources 

without the limitations of on-site servers. Scalability 

ensures that organizations can handle increasing data 

volumes and concurrent user access, while flexible pricing 

models reduce capital expenditures. Additionally, cloud BI 

platforms facilitate collaboration across geographically 

dispersed teams, enabling faster, data-driven decision-

making. By adopting cloud solutions, enterprises gain 

operational efficiency, reduce infrastructure complexity, 

and can focus more on analytics rather than system 

management. This evolution has set the stage for 

platforms like Qlik Sense, which leverage cloud 

capabilities to deliver interactive, high-performance 

dashboards tailored to modern organizational needs. 

 

Qlik Sense in the Cloud Ecosystem 

Qlik Sense is designed to harness the power of cloud 

environments, providing organizations with fast, 

interactive, and scalable BI solutions. Its associative in-

memory engine allows users to explore data from 

multiple sources simultaneously, uncovering hidden 

relationships that traditional query-based tools might 

miss. Cloud deployments enhance this capability by 

providing virtually unlimited processing power, enabling 

the handling of large datasets with low latency. Interactive 

dashboards and self-service analytics empower both 

technical and non-technical users to access insights in real 

time. Furthermore, cloud integration supports automated 

data refreshes, high availability, and seamless 

collaboration across departments. Qlik Sense’s flexibility 

makes it suitable for diverse enterprise needs, ranging 

from operational reporting to predictive analytics, while 

minimizing the overhead of infrastructure management. 
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Objectives of the Review 

This review focuses on strategies for deploying Qlik Sense 

in cloud environments, specifically on AWS and GCP. It 

explores architectural considerations, data modeling, 

performance optimization, scalability, and integration 

with advanced analytics tools. Additionally, the article 

highlights best practices for governance, security, and 

user adoption, providing actionable guidance for BI 

developers, architects, and decision-makers. The goal is 

to demonstrate how cloud-based Qlik Sense 

deployments can deliver robust, responsive, and scalable 

business intelligence solutions while maximizing 

operational efficiency and insight-driven decision-

making. 

 

II. QLIK SENSE ARCHITECTURE FOR CLOUD 

DEPLOYMENT 

 
Associative Data Model in Cloud Environments 

Qlik Sense’s associative in-memory data model is central 

to its ability to deliver fast, interactive analytics. In cloud 

deployments, this model enables users to explore large 

datasets stored across distributed environments without 

performance bottlenecks. Associative exploration allows 

any combination of selections, dynamically highlighting 

related data and exposing hidden relationships. Cloud 

infrastructure ensures that in-memory processing scales 

seamlessly, supporting concurrent users and real-time 

queries. This architecture empowers organizations to gain 

comprehensive insights without waiting for traditional 

query-based processing, facilitating proactive decision-

making. 

 

ETL and Data Integration Strategies 

Effective ETL processes are essential for feeding Qlik 

Sense dashboards in the cloud. Cloud deployments 

enable the integration of multiple heterogeneous 

sources, including relational databases, cloud-native 

warehouses, flat files, and APIs. Incremental loading, pre-

processing data into QVDs, and transforming data closer 

to the source reduces memory usage and improves load 

times. Automated ETL pipelines in cloud environments 

also facilitate frequent updates, ensuring dashboards 

remain current and accurate. Efficient integration 

supports both operational and strategic analytics by 

providing consistent, timely, and reliable data. 

 

Security and Governance Considerations 

Cloud-based Qlik Sense deployments require robust 

security and governance frameworks. Access control 

ensures that users only see authorized data, while 

encryption at rest and in transit protects sensitive 

information. Multi-tenant management allows 

organizations to host multiple applications securely in the 

same environment. Compliance with regulatory 

standards, such as GDPR or HIPAA, is easier to manage in 

cloud platforms with integrated audit logging and 

monitoring tools. Governance strategies also involve 

version control, auditing, and documentation, ensuring 

data integrity, accountability, and long-term 

maintainability of BI solutions. 

 

III. CLOUD PLATFORMS OVERVIEW 

 
AWS for Qlik Sense 

Amazon Web Services (AWS) provides a robust and 

scalable environment for deploying Qlik Sense, offering a 

wide array of services that enhance performance, 

availability, and integration. Compute resources through 

EC2 instances allow horizontal and vertical scaling to 

accommodate large datasets and concurrent users. 

Storage solutions like S3 facilitate centralized, high-

performance data repositories for both structured and 

unstructured data, while RDS and Redshift provide 

managed relational and analytical database services, 

enabling seamless data integration. AWS QuickSight 

integration complements Qlik Sense by offering 

additional analytics and visualization capabilities. Cloud-

native features such as Elastic Load Balancing, Auto 

Scaling, and Availability Zones ensure high availability and 

resilience. Cost optimization tools, including Reserved 

Instances and S3 storage tiering, enable organizations to 

manage budgets effectively while maintaining 

performance. The AWS ecosystem also supports 

advanced analytics through services like SageMaker, 

allowing predictive modeling and AI-driven insights to be 

embedded directly within Qlik Sense dashboards. By 
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leveraging AWS, organizations gain flexibility, scalability, 

and a secure environment for enterprise BI initiatives. 

 

GCP for Qlik Sense 

Google Cloud Platform (GCP) offers a competitive cloud 

environment for Qlik Sense deployments with strong data 

analytics and AI integration capabilities. Compute Engine 

provides virtual machine instances optimized for data 

processing, while BigQuery, a serverless, highly scalable 

data warehouse, supports high-speed querying of 

massive datasets.  

 

Cloud Storage serves as a central repository for raw and 

processed data, enabling seamless access from Qlik Sense 

dashboards. GCP’s AI and ML tools, including Vertex AI, 

integrate with Qlik Sense to enable predictive and 

prescriptive analytics, supporting complex modeling and 

real-time recommendations. Cloud Pub/Sub allows 

streaming data pipelines, enabling live dashboards and 

event-driven analytics.  

 

GCP also offers cost management tools, automated 

scaling, and multi-region deployments to enhance 

performance and redundancy. By leveraging GCP, 

organizations can combine advanced data processing, 

machine learning, and scalable analytics for 

comprehensive, cloud-native BI solutions. 

 

Comparative Analysis 

AWS and GCP each provide distinct advantages for Qlik 

Sense deployments. AWS excels in breadth of services, 

mature ecosystem, and global infrastructure for high 

availability. GCP offers superior analytical capabilities, 

serverless data processing, and seamless integration with 

AI and ML tools.  

 

Choosing the optimal platform depends on 

organizational priorities such as cost, regional presence, 

analytics complexity, and integration needs. Both 

platforms provide scalable, secure, and flexible 

environments for deploying enterprise-grade Qlik Sense 

solutions. 

 

 

IV. DATA MODELING AND PERFORMANCE 

OPTIMIZATION IN THE CLOUD 

 
Cloud-Optimized Data Modeling 

Efficient data modeling is critical to achieving high 

performance in cloud-based Qlik Sense deployments. 

Star, snowflake, and galaxy schemas organize data 

logically for fast querying and simplified analysis. Link 

tables are used to manage complex relationships, prevent 

synthetic keys, and reduce circular references. Cloud 

environments allow large datasets to be stored and 

processed in-memory efficiently, leveraging virtualized 

resources for real-time analytics. Data reduction 

strategies, including field selection, pre-aggregation, and 

QVD storage, optimize memory usage while maintaining 

analytical flexibility. Proper data modeling ensures that 

dashboards remain responsive, accurate, and scalable 

even with large volumes of transactional or streaming 

data. 

 

Incremental Loading and ETL Best Practices 

Incremental loading minimizes the volume of data 

processed during each refresh cycle, improving 

performance and reducing costs in cloud deployments. 

ETL pipelines should extract, transform, and load data 

efficiently, with pre-processing done closer to the source 

when possible. Using cloud-native tools like AWS Glue or 

GCP Dataflow can streamline ETL processes while 

supporting error handling, logging, and automation. 

Optimized ETL not only reduces load times but also 

ensures data consistency, timeliness, and reliability for 

dashboards and analytics. 

 

Dashboard Performance Tuning 

Cloud-based dashboards can experience latency if 

visualizations are poorly optimized. Best practices include 

minimizing complex expressions, leveraging variables, 

and caching calculations where possible. Using object 

aggregation, selective filtering, and modular sheet design 

enhances responsiveness. Additionally, optimizing visual 

layout and prioritizing key KPIs reduces rendering times. 

Performance tuning in combination with scalable cloud 

resources ensures that Qlik Sense dashboards remain 
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highly interactive and user-friendly even under heavy 

usage. 

 

Scalability and High Availability 

Horizontal and Vertical Scaling 

Scalability is a primary advantage of deploying Qlik Sense 

on cloud platforms. Horizontal scaling involves adding 

additional nodes to distribute processing loads, 

supporting concurrent users and large datasets 

efficiently. Vertical scaling increases CPU, memory, and 

storage resources on existing nodes, enhancing in-

memory calculations and processing speed. Cloud 

infrastructure allows seamless adjustments to 

accommodate spikes in user activity or expanding data 

volumes, ensuring consistent performance. 

 

Load Balancing and Auto-Scaling 

Load balancing distributes user requests across multiple 

nodes to prevent bottlenecks and maintain dashboard 

responsiveness. Auto-scaling automatically adjusts 

compute resources based on predefined thresholds, 

enabling cost-effective handling of fluctuating workloads. 

Combined, these strategies guarantee uninterrupted 

access, minimal latency, and high availability even during 

peak demand periods. 

 

Disaster Recovery and Redundancy 

Cloud platforms provide built-in mechanisms for 

redundancy and disaster recovery. Multi-region 

deployments, automated backups, and failover strategies 

protect against data loss and service interruptions. High 

availability configurations ensure dashboards remain 

accessible during hardware failures or maintenance. 

Organizations can implement comprehensive disaster 

recovery plans with minimal complexity by leveraging 

native cloud services, reducing downtime and 

maintaining business continuity. 

 

Integration with Advanced Analytics 

Machine Learning and AI Integration 

Qlik Sense supports integration with advanced analytics 

tools, enabling predictive and prescriptive capabilities. 

AWS SageMaker and GCP Vertex AI allow organizations 

to build, train, and deploy machine learning models 

directly alongside BI dashboards. Additionally, external 

integrations with Python or R extend analytical 

capabilities, enabling complex modeling, anomaly 

detection, and scenario analysis. AI integration empowers 

data-driven decisions, enhances forecasting accuracy, 

and supports strategic planning in real time. 

 

Real-Time Data Streaming 

Cloud-based event-driven architectures enable Qlik 

Sense to consume streaming data in real time. Services 

like AWS Kinesis and GCP Pub/Sub allow dashboards to 

display live metrics from transactional systems, IoT 

devices, or external APIs. Real-time insights enable 

organizations to respond rapidly to operational events, 

market shifts, and emerging trends, enhancing agility and 

decision-making speed. 

 

REST APIs and External Service Connectivity 

Qlik Sense can be extended using REST APIs, connecting 

with third-party applications, SaaS platforms, and cloud 

services. This integration allows automated data 

ingestion, synchronization across systems, and 

embedding analytics into external workflows. By 

combining Qlik Sense with external data sources and 

services, organizations achieve comprehensive, 

actionable insights that extend beyond internal datasets. 

 

Industry Applications and Case Studies 

Finance and Banking 

Qlik Sense deployed on cloud platforms has transformed 

analytics in the finance and banking sector. Real-time 

portfolio management allows institutions to monitor 

market positions, assess risk exposure, and evaluate 

investment performance dynamically. Risk analytics, 

including credit and market risk assessment, benefits 

from the associative in-memory model, which enables 

rapid exploration of correlated datasets and identification 

of potential anomalies. Compliance monitoring is 

simplified through dashboards that consolidate 

regulatory reports, transaction histories, and audit trails in 

a single platform. Cloud infrastructure ensures high 

availability and scalability, supporting numerous 

concurrent users during critical trading periods or end-of-

month reporting. Integration with predictive models, 
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machine learning, and external analytics tools enables 

forecasting of market trends, stress testing, and scenario 

planning. By leveraging cloud-based Qlik Sense, financial 

institutions enhance operational efficiency, improve 

decision-making speed, and maintain regulatory 

compliance while handling massive volumes of 

transactional and market data efficiently. 

 

Healthcare and Pharmaceuticals 

In healthcare and pharmaceutical organizations, Qlik 

Sense dashboards support patient care, operational 

efficiency, and research initiatives. Real-time access to 

electronic health records, laboratory results, and clinical 

trial data allows hospitals and research institutions to 

monitor patient outcomes, allocate resources, and 

optimize workflows. Predictive analytics models can 

forecast patient admission rates, treatment effectiveness, 

or adverse event probabilities. Cloud deployment ensures 

that large, sensitive datasets are securely stored and 

processed while maintaining compliance with HIPAA or 

GDPR standards. Additionally, integration with AI/ML 

services enables advanced analytics for drug discovery, 

clinical trial monitoring, and operational optimization. By 

centralizing data sources in a scalable cloud environment, 

Qlik Sense provides actionable insights that improve 

patient care, accelerate research timelines, and optimize 

hospital operations. 

 

Retail and Supply Chain 

Cloud-based Qlik Sense is highly effective for retail and 

supply chain management, where real-time visibility into 

inventory, sales, and demand is critical. Dashboards 

aggregate data from POS systems, e-commerce 

platforms, and logistics networks to optimize stock levels, 

reduce out-of-stock events, and improve order 

fulfillment. Predictive analytics supports demand 

forecasting, pricing strategies, and supply chain planning. 

Cloud scalability ensures dashboards remain responsive 

even during peak shopping seasons, and integration with 

AI services allows scenario analysis and trend predictions. 

Retailers can monitor product performance, optimize 

warehouse utilization, and improve customer satisfaction 

by acting on actionable insights. Qlik Sense’s cloud 

deployment ensures operational agility, faster decision-

making, and cost-effective data management across 

geographically dispersed operations. 

 

Challenges and Mitigation Strategies 

Common Challenges 

Deploying Qlik Sense in cloud environments introduces 

several challenges. Cloud cost management can become 

complex, especially with large datasets, high-frequency 

data refreshes, or extensive compute resources. Latency 

and performance issues may arise if data sources are 

distributed or improperly optimized. Ensuring data 

security and compliance is crucial, particularly in 

regulated industries such as finance and healthcare. 

Multi-tenant architectures can complicate governance, 

while complex data models with synthetic keys or circular 

references may impact dashboard performance. 

Additionally, user adoption challenges—due to lack of 

training or resistance to change—can limit the 

effectiveness of cloud BI initiatives. 

 

Mitigation Strategies 

Mitigation requires a combination of technical and 

organizational strategies. Cloud cost management 

involves right-sizing resources, implementing auto-

scaling, and utilizing cost-monitoring tools provided by 

AWS and GCP. Performance optimization includes data 

modeling best practices, incremental loading, and 

caching frequently used queries. Security and governance 

frameworks, including access controls, encryption, 

auditing, and compliance monitoring, ensure that 

sensitive data is protected. Phased deployments, 

comprehensive user training, and iterative refinement 

enhance adoption and usability. Using monitoring and 

alerting tools, organizations can identify performance 

bottlenecks or anomalies proactively. By addressing these 

challenges systematically, organizations can fully leverage 

the advantages of cloud-based Qlik Sense deployments 

while minimizing risk, cost, and operational inefficiencies. 

 

Best Practices for Cloud BI Deployments 

Cloud Architecture Design 

Optimal cloud architecture is essential for a high-

performing Qlik Sense deployment. Organizations should 

design scalable and resilient environments using multi-
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region or multi-zone deployments, load balancing, and 

high-availability configurations. Separating ETL processes 

from visualization layers ensures efficient resource 

utilization. Leveraging cloud-native services for storage, 

processing, and orchestration streamlines operations and 

improves reliability. 

 

Data Modeling and ETL 

Best practices include employing star or snowflake 

schemas, using link tables to avoid synthetic keys, and 

optimizing QVD storage for faster in-memory processing. 

ETL pipelines should support incremental loading, 

automated refreshes, and error handling. Pre-

aggregation of measures and efficient transformation 

logic reduces computational overhead, enhancing 

dashboard responsiveness. 

 

Dashboard Design and User Engagement 

Effective dashboards prioritize clarity, interactivity, and 

actionable insights. Key metrics should be emphasized, 

while complex calculations are optimized for 

performance. User engagement is improved through 

filters, drill-downs, and personalized views. Iterative 

feedback loops ensure dashboards meet stakeholder 

requirements and support decision-making effectively. 

 

Governance and Security 

Strong governance ensures data integrity, compliance, 

and accountability. Role-based access controls, 

encryption, audit trails, and version management are 

critical. Cloud platforms provide monitoring tools to 

enforce policies and track usage. Combining governance 

with user training ensures that BI initiatives are secure, 

reliable, and widely adopted. 

 

Future Trends in Cloud-Based Qlik Sense Deployments 

Multi-Cloud and Hybrid Strategies 

The future of cloud BI is increasingly oriented toward 

multi-cloud and hybrid architectures. Organizations are 

adopting multi-cloud strategies to leverage the strengths 

of different cloud providers while avoiding vendor lock-

in. For Qlik Sense, this means deploying analytics 

workloads across AWS and GCP simultaneously, 

optimizing cost, scalability, and data locality. Hybrid 

architectures that combine on-premises systems with 

cloud platforms provide flexibility for sensitive datasets or 

legacy systems that cannot be fully migrated. Such 

architectures support seamless integration, disaster 

recovery, and optimized performance by dynamically 

allocating workloads based on usage patterns, data 

volume, and geographic considerations. 

 

AI-Driven and Augmented Analytics 

Artificial intelligence (AI) and augmented analytics are 

transforming how organizations interact with their BI 

platforms. Qlik Sense is increasingly integrating AI 

capabilities to provide predictive and prescriptive 

insights, automatically detect patterns, and suggest 

actions based on data trends. Machine learning models 

can be embedded within dashboards, enabling scenario 

analysis, anomaly detection, and proactive decision-

making. Augmented analytics enhances user experience 

by offering recommendations, natural language querying, 

and automated visualization generation, making data 

exploration more intuitive for non-technical users. 

 

Serverless and Real-Time Analytics 

Serverless computing is emerging as a key trend, enabling 

Qlik Sense workloads to run without manual 

management of underlying infrastructure. This reduces 

operational overhead, allows automatic scaling, and 

improves cost efficiency. Real-time analytics is also 

becoming the standard, leveraging event-driven 

architectures, streaming pipelines, and live dashboards. 

Cloud-native services like AWS Kinesis or GCP Pub/Sub 

allow Qlik Sense to ingest and visualize streaming data 

continuously, providing organizations with instant 

operational insights and the ability to respond proactively 

to business events. 

 

Mobile BI and Natural Language Interaction 

The next generation of cloud BI emphasizes accessibility 

and interactivity. Mobile BI ensures that dashboards are 

available on smartphones and tablets, enabling decision-

makers to monitor KPIs on the go. Natural language 

interaction allows users to query data using 

conversational commands, democratizing analytics and 

expanding adoption across all levels of an organization. 
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These trends collectively position cloud-based Qlik Sense 

as a future-ready platform that delivers scalable, 

intelligent, and highly interactive business insights. 

 

V. CONCLUSION 

 
Qlik Sense on cloud platforms like AWS and GCP provides 

organizations with scalable, flexible, and high-performing 

BI capabilities. Cloud infrastructure enables elastic 

computing, secure data storage, and seamless integration 

with multiple data sources, addressing the limitations of 

traditional on-premises deployments. Real-time analytics, 

high availability, and disaster recovery configurations 

ensure that dashboards remain responsive and reliable, 

even under heavy workloads or during peak usage 

periods. 

 

Advanced data modeling techniques, such as star and 

snowflake schemas, link tables, and incremental loading, 

are essential for achieving optimal performance in cloud 

environments. Dashboard optimization, efficient ETL 

pipelines, and caching strategies further enhance 

responsiveness and scalability. Integration with AI, 

machine learning, and streaming services extends Qlik 

Sense’s analytical capabilities, enabling predictive, 

prescriptive, and real-time insights for strategic and 

operational decision-making. 

 

Robust governance frameworks, including role-based 

access, auditing, and compliance monitoring, safeguard 

data integrity while supporting regulatory requirements. 

User engagement, training, and iterative feedback loops 

improve adoption and ensure that BI solutions are 

actionable and user-friendly. By leveraging cloud 

platforms strategically, organizations can unlock the full 

potential of Qlik Sense, transforming raw data into 

actionable insights. The combination of scalable 

infrastructure, advanced analytics, and interactive 

dashboards enables enterprises to respond proactively to 

business challenges, optimize operations, and drive data-

driven growth. Cloud-based Qlik Sense represents a 

future-ready, intelligent, and highly adaptable solution 

for modern business intelligence needs. 
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