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Abstract

The development of business intelligence (BI) has moved from static batch-based systems to dynamic,
real-time and Al-enabled tools. Classic Microsoft BI products (e.g. SSIS, SSAS, SSRS) have been an
excellent fit for enterprise on-premises analysis but had limitations for cloud-scale analytics,
flexibility and Al integration. With organizations shifting towards cloud-based ecosystems, there is an
increasing need to undergo ETL pipeline modernization and incorporate real-time analytics, without
losing out on the gains of their existing MSBI investments. This article provides an end-to-end
architecture for modern business intelligence (BI), such as Domo, using Microsoft Azure: SSIS Data
Factory migration, PaaS instead of IaaS, and Power BI for full reporting capabilities, minus the data
movement. I’ll describe the future of each cloud service; in this case, no fear. Following is a high-level
view of the proposed hybrid cloud architecture to support phased deployment of cloud for scalable,
real-time and intelligent decision making. It also shows scenarios such as real-time sales dashboard
and churn prediction, which prove the capability of integration with Azure BI platform.
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I. INTRODUCTION

In this age of Digital Transformation, companies depend on Business Intelligence (BI) platforms to
guide the data-driven decisions they make. On-premises MSBI tools like SQL Server Integration Services
(SSIS), SQL Server Analysis Services (SSAS), and SQL Server Reporting Services (SSRS) have long been
the foundation of enterprise data processing. But these were allhis and were built for batch-related
processing without any elasticity and limited to real-time analytics or Al-driven insights. With enterprise
data sets growing and becoming more complex, state of the art BI requires dynamic architectures that can
support real-time data streams and predictive modelling. Cloud computing services such as Microsoft's
Azure provide elastic,smart substitutes for traditional BI system enhancements.[1]

This tech shift is also enabling organizations to expand the use of big data capabilities that were
previously too expensive to use due to the high cost of hardware and the complexity of distributed
computing. These advanced BI capabilities are now democratized in Azure with built-in features such as
autoscaling, global distribution, and native integration with services like Logic Apps, Data Lake and
Microsoft Purview. These tools facilitate better governance, lineage tracking, and compliance key
considerations in regulated industries, such as finance and healthcare.
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This paper aims to:

e What are the drawbacks of old MSBI tools in real-time analytics plus Al integration?

e Suggest an Azure-based design for a modern ETL (SSIS based) with real-time dashboards and
predictive analytics.

e Show how in a hybrid BI world Power BI can bring together batch, streaming, and machine learning
analytics.

A. Problem Statement

Businesses found the legacy on-prem BI to be more and more of a pain point. Common pain points were
siloed data sets, the lack of real-time access to operational metrics, and an inability to add predictive
analytics to dashboards. Old school MSBI did not support real-time data processing and artificial
intelligence natively, which are two game changers that the market is constantly evolving around.

Also, these legacy systems don't have cloud native API integration support, mobile analytics, or cross
device dashboard. Being monolithic (big, unwieldy applications) with manyresources,it becomes hard to
scale and carry the operational overhead which is directly opposite to the principles of modern DevOps and
CI/CD pipelines.

B. The importance of Hybrid Azure BI Platform

Microsoft Azure offers the possibility of a new era of business intelligence using cloud-based services
that integrate with traditional tools. Billions of records every hour can be ingested using the migration and
orchestration of SSIS packages with Azure Data Factory or data can be moved using services like Event
Hub or Stream Analytics for real-time data pipelines. This hybrid strategy is at once strategic and tactical. It
supports fine-grained migration at the department or use-case level, with essential operations staying on-
prem while more experimental or elastic workloads move off to the cloud. This is how you drive innovation
and mitigate risk.

Power BI’s support for Azure Machine Learning means that business can gain access to predictive
models in real-time, in a way that traditional business intelligence doesn’t support. The hybrid model
facilitates fast stepping into cloud analytics, without throwing the previous investments in MSBI in chaos,
positioning it as a good strategy towards a phased digital transformation.[2]

II. ARCHITECTURE OVERVIEW

Enterprise Business Intelligence (BI) is undergoing a new wave of modernization, moving from
traditional on-premises deployments to cloud-based, batch-driven systems to near real time, self-service, and
intelligent solutions. Microsoft Azure provides an end-to-end suite of services that allow organizations to
maintain their current Microsoft BI (MSBI) investments, AKA SQL Server Integration Services (SSIS),
SQL Server Analysis Services (SSAS), SQL Server Reporting Services (SSRS) and to expand into
advanced analytics technologies like real-time data ingest, predictive analytics, planned and machine
learning, and Al enabled visuals. The solution architecture is to tie these pieces into a cohesive modern BI
platform.[3]

A. ETL modernization using Azure Data Factory and SSIS IR

The architecture starts with lifting and shifting the legacy Extract-Transform-Load (ETL) jobs in Azure
Data Factory (ADF) v2 to Azure Platform where you can execute SSIS packages using the Integration
Runtime (IR). This enables the ability to operate current workflows in a cloud-managed context without
having to re-implement business logic. In addition, ADF’s hybrid pipeline provides the ability to connect
with both on-premises SQL Server 2016/2017 databases and cloud-based storage solutions. T-SQL data
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transformation logic is preserved, and orchestrated through ADF benefits from native scheduling,
parameterization, and monitoring capabilities.[4]
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Fig. 1. Azure Data Factory Pipeline Flow [5]
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B. Real Time Data Ingestion using Event Hub and Stream Analytics

For event-driven analytics, Azure Event Hub ingests high-velocity data streams of information coming
from devices, mobile phones, and transaction systems. This ingestion is stored and processed in real-time
using Azure Stream Analytics to apply filtering, aggregations, and transformations on the fly. The results
are written on different sinks such as Power BI streaming datasets, Azure SQL, or Data Lake Storage, thus
making sub-second latency dashboards and operational monitoring on live datasets possible. This removes
the latency that comes from batch ETL systems and gives real-time insight into important business events.

For example, in a retail scenario, POS terminal and online shopping cart event data can be streamed to
Event Hub and analyzed in real-time to track anomalies in sales. Alerts in Power BI can be triggered by a
large increase or decrease in transactions, allowing inventory teams and fraud detection systems to be
forewarned. This type of operational intelligence muscles wasn’t just feasible with traditional MSBI tools.

C. Semantic Modeling Using SSAS Tabular Model

The architecture leverages SQL Server Analysis Services Tabular Model to create a semantic overlay on
top of Data curating. It is a single, controlled location for Key Performance Indicators, computed columns,
and dimensional hierarchy. Users can do self-serving analysis with Data Analysis Expressions (DAX), a
powerful formula language for time-based calculation, segmentation, and ranking. The tabular model is
shared with Power BI and Excel, making it easy to reuse and maintain the same modeling logic across
multiple analytical tools.

D. Predictive Analytics using Azure Machine Learning and Azure Functions

For machine learning, the architecture uses Azure Machine Learning to build and train the Models with
Python or R. Once the models are published as RESTful APIs, a Predictive score like Churn Probability or
Sales Forecast can be injected into the Power BI report on the fly. This capability enables business users to
view how the future may play out, not just how it played out in the past. This gap between what has worked
in history and what will work in the future has never been bridged by any technical solution. Moreover,
Azure Functions and its serverless architecture enables us to make it on time and in real time due to its
lightweight, event-driven execution.

In addition, these APIs can be versioned; monitored and retrained automatically with Azure MLOps
(Machine Learning Operations) to ensure your predictive models stay fresh and performant over time.
Models can be A/B tested as well, which ensures that data science teams can understand what they're seeing
before they put it into full production.
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E. Visualization and Decision Layer using Power Bl

The Visualization Layer that unites all the visualizations, whether they are batch, stream, or predictive. It
supports Import mode for historical, DirectQuery for real-time access to SQL, Live connections to SSAS for
Tabular Models, and Power BI Streaming datasets to build live Dashboards. Power Bi comes with several
Al visuals such as Key Influences and Forecasting to address patterns, drivers, and variables without coding.
The tight coupling of SSAS and Azure Machine Learning ensures that the analysis is self-realization and
intelligent, thus providing the most value to Decision-makers.

This is a multi-tier design that will allow the BI environment to grow and be modular and forward
compatible. Leverage existing MSBI investments by complementing them with Azure-native servicesand
make the move to modern analytics, all without sacrificing current operational integrity.[6]
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Fig.2. Hybrid BI model [7]

Layer

Component(s)

Purpose

ETL Modernization

Azure Data Factory v2, SSIS
IR

Migration and cloud
orchestration of legacy SSIS
packages

Real-Time Ingestion

Azure Event Hub, Azure
Stream Analytics

Real-time data ingestion,
filtering, and transformation

Semantic Modeling

SSAS Tabular Model (Azure
Analysis Services), DAX

Semantic layer with KPIs and
calculated measures for
consistent reporting

Predictive Analytics

Azure Machine Learning,
Azure Functions

Real-time scoring using ML
models built in Python/R

Visualization Layer

Power BI (Import,
DirectQuery, Streaming, Al
Visuals)

Unified front-end for batch,
streaming, and predictive data
visualization

Table 1. Azure BI Architecture Layers

1. IMPLEMENTATION DETAILS

Modernizing to a Microsoft Azure-based Business Intelligence (BI) solution requires re-engineering
several parts of your BI stack. The following explains how to realize the presented architecture, specifically
(a) updating the ETL with Azure Data Factory, (b) building the data pipeline in real time with Event Hub
and Stream Analytics, and (c) deploying advanced analytics with SSAS Tabular and Azure Machine
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Learning. Each piece is embedded with Power BI to provide real-time, predictive insights that are
actionable.[8]

A. ETL modernization with Azure Data Factory

SSIS based ETL workloads Legacy SSIS ETL workloads tend to be embedded with on-premises SQL
server instances, with higher ops cost and highly coupled to on-premises SQL server. To migrate these
assets organizations, use Azure Data Factory (ADF) v2, which is a cloud-native serverless ETL
orchestration solution that can run SSIS packages through the SSIS Integration Runtime (IR).[9]

SSIS packages are extracted as the first step from the on-prem SQL Server 2016/2017 to Azure SQL
DB/MI. ADF makes it easy for you to configure the SSIS IR, which is a fully managed compute
environment that can execute SSIS packages in the cloud. This reduces rework and preserves investment in
old logic. Furthermore, T-SQL can be utilized in ADF for elaborating transformation logic or branching in
control flow.

To accommodate hybrid architecture needs, ADF offers Self-hosted Integration Runtime which provides
secured communication to on-prem data sources. This makes it possible to build hybrid pipelines that
combine on premises and cloud-based data flows. For instance, sales transaction data in an on-prem SQL
Server can be linked up to marketing data in cloud APIs, allowing us to get a 360-degree view of a user.

B. Real-Time Data Pipeline with Power BI

In the contemporary analytics landscape, real-time visibility into operational developments is of
paramount importance. Azure provides a scalable solution for a real-time pipeline based on Azure Event
Hub and Azure Stream Analytics that is closely tied with Power BI. The event producers, which may
comprise [oT devices, mobile apps, or telemetry-driven services, stream data to Azure Event Hub, a highly
scalable event ingestion service. The events are then sent to Azure Stream Analytics, which performs such
transformations as timestamping, filtering, or aggregation. While ASA jobs may send output to Power BI
Streaming Datasets, Azure SQL, and Data Lake Storage, for illustrative purposes, the popular sales
dashboard is analyzed. If connected to the actual POS or the e-commerce platform, the live transaction data
source is transmitted to Event Hub. ASA uses that data to calculate live rolling sums, hourly sales, and
product-level KPIs, which are then visualized in Power BI. Another pilot program is vehicle tracking, with
the location of the vehicle streamed together with the geofencing related to Power BI’s built-in map visuals,
enabling logistics managers to keep track of the assets live. In such settings, Power BI provides three forms
of data connection: Streaming for instant dashboard updates, import for high-speed analysis while
disconnected, and DirectQuery for true real-time access to live databases. The integrated model allows
companies to blend live insights with historical patterns for more diversity.

C. Advanced Analytics with SSAS Tabular and Azure ML

To introduce predictive insights, SSAS Tabular Model is integrated with Azure Machine Learning and
Azure Functions. SSAS functions as a semantic single source of truth model to allow fast calculation of
aggregates, customer segmentation, and time-intelligence KPIs using Data Analysis Expressions.

In addition to computation- intensive work such as pattern analysis, classification and clustering, AML
models in this industry are built with Python or R programming techniques using historical data on Azure
Blob Storage or Data Lake. These models are operationalized as REST endpoints and invoked using Azure
Functions to get prediction scores (such as Churn Probability or Demand Forecast). The scoring results are
sent to the SSAS model or to Azure SQL if EMR integration is used for consumption by Power BI.[10]

There is also integration with Power BI to ensure easy visualization of machine learning results. For
instance, a customer retention dashboard that shows churn scores by geography or customer tier with Al
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visuals such as the Key Influencers chart or Decomposition Tree and interaction capabilities. This enables
business users to go beyond what happened to why did it happen and now what can we expect to happen.

Together these parts compose an integrated real-time and predictive BI solution with low latency, better
decisions, and a flexible foundation for future Al transparency.

IV. BENEFITS AND RESULTS

Hybrid Architecture for Modern Microsoft Business Intelligence (BI) on Azure The proposed solution
for modern BI on Azure provides significant operational and strategic benefits, offering the best of two
worlds in integrating MSBI systems into native cloud capabilities. Furthermore, this gives companies a
unified view of their data ecosystems. CRMs, ERPs, web traffic, IOT, custom APIs data may be merged
under one reporting model. All-of-business visibility at a 360-degree view across the business, the
customer, financial planning and product optimization are all improved. And from a corporate perspective,
they can see the shade of their data ecosystems. Data from CRMs, ERPs, web traffic, IoT, and custom
APIs can all be combined into one reporting model. This full spectrum of visibility brings new customer
insights, improved financial forecasting and enriched product optimization.

It also has a lower latency while processing data, which is a huge improvement. Traditional MSBI
architectures depend to a large extent on periodic batch processing this results in a time gap between data
generation and exploitation. The combination of Azure Event Hub and Stream Analytics provides near-real-
time insights to organizations, which allows for more reactive business decisions.lIt also helps promote data
literacy. The intuitive Ul and Al-enhanced visualizations of Power BI have contributed to facilitating
exploration of data by non-technical users, thus enabling data democratization in areas like HR, Marketing,
and Logistics.

An important benefit of this architecture is that investment in MSBI is preserved. Using Azure Data
Factory (ADF) and SSIS Integration Runtime, you can lift and shift your ETL workload without having to
re-write the core transformational logic. This zero-disruption modernization minimizes the disruptions and
enables a phased approach of deploying resources to the cloud, enabling. departments onboard Azure
services in a nurtured fashion while ensuring business cycle continuity.

Also, the combination of Azure Machine Learning and Power BI Al visuals enables the predictions to be
more useful for strategic decision making. By including churn models, demand forecasting, or anomaly
detection directly into dashboards, stakeholders now get a glimpse at what’s next, rather than what’s already
happened. This ability helps towards forward planning and competitive positioning.

The solution is cost-effective and scalable from a financial and architectural perspective. Azure EM is
part of Azure’s pay-as-you-go model for scaling analytics workloads to the cloud using elastic compute
services such as Azure Functions and SSAS Tabular in the cloud. This eliminates underutilization and
optimizes infrastructure utilization.

Updating MSBI for Azure allows companies to take advantage of cloud-native technologies while not
throwing away what they already have. The architecture is positioned between traditional ETL and
contemporary analytics, and provides real-time features, predictive analysis and scalable resources. This
hybrid process provides companies with the flexibility and smarts needed to prevail in today’s competitive
environment.Taken together, these advantages illustrate that the envisaged architecture is not just about
upgrading BI capabilities, but about turning analytics into a real-time, smart and economical strategic asset.
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Benefit Area Description Azure Feature/Service
Real-Time Instant analysis of live data streams Event Hub, Stream
Intelligence from devices or transactions Analytics, Power BI

Predictive Accuracy

Integration of ML models for
scoring and forecasting

Azure Machine Learning,
Azure Functions

Scalability & On-demand scaling across storage | Azure Synapse, ADF, Auto-
Flexibility and compute scaling VMs
Cost Optimization Pay-as-you-go, eliminate idle PaaS Services, Serverless
hardware cost Architecture
Governance & Built-in compliance and data Microsoft Purview, Azure
Security lineage tracking AD, RBAC
Empowering Simplified self-service analytics Power BI, Al Insights,
Business Users and Al visuals Natural Language Q&A

Table 2. Key Benefits of Hybrid Azure BI

V. CONCLUSION

This paper presented a modern, hybrid enterprise Business Intelligence (BI) architecture built on
Microsoft Azure, designed to integrate and extend the capabilities of legacy Microsoft BI (MSBI) tools such
as SSIS, SSAS, and SQL Server. By leveraging cloud-native services Azure Data Factory, Event Hub,
Stream Analytics, Azure Machine Learning, and Power BI the architecture enables seamless migration,
real-time data processing, and advanced analytics without disrupting existing infrastructure.

The implementation illustrates how organizations can reduce latency, enhance decision-making, and
improve cost efficiency by moving from batch-oriented systems to real-time, intelligent dashboards. The
proposed solution ensures backward compatibility with SQL Server 2016/2017 and protects long-term
investments in legacy ETL and semantic models, all while unlocking the power of scalable, Al-enabled
analytics.

Looking forward, this hybrid model paves the way for full cloud adoption. Future enhancements may
include deeper integration with Microsoft Fabric, Dataflows Gen2, and Power BI Copilot, enabling
natural language queries, automated insights, and advanced data modeling with minimal human
intervention. Additionally, tighter coupling between Azure Synapse Analytics and Machine Learning
pipelines will support even more complex analytical workloads and cross-domain intelligence.The approach
outlined here represents a robust, future-ready foundation for enterprise BI modernization, offering both
short-term efficiency and long-term innovation potential.
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