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Initiatives: Analytics and Artificial Intelligence for Technical Professionals; Evolve 

Technology and Process Capabilities to Support D&A 

Data and analytics technical professionals struggle to provide self­

service capabilities that satisfy the diverse requirements of a 

growing analytics user base. This document provides a reference 

architecture to implement a modular, scalable and multitool A&BI 

environment. 

Overview 

Key Findings 

■ Self-service analytics programs require a balance between control and agility.

Ungoverned development leads to duplication of effort, increased costs and

analytical silos.

■ To fill gaps in current analytic capabilities, many organizations find themselves

implementing multiple platforms. Hence, a robust D&A architecture is needed to

support multiple A&BI tools.

■ The line between business analysts and citizen data scientists is blurred by the

advanced and augmented capabilities provided by modern A&BI tools.

Recommendations 

Data and analytics technical professionals responsible for implementing and managing a 

D&A architecture to support self-service users and multiple A&BI tools should: 

■ Use a federated implementation model, built on a shared data management

foundation of a logical data warehouse, data governance and a semantic layer to

deliver, manage and scale A&BI initiatives. Federation will grant autonomy to

business users while protecting the organization from data risks.
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Figure 1: Guidance Framework for a Federated A&BI Implementation Model 
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Figure 1 divides the process for implementing a federated A&BI architecture into four 
primary phases: 

■ Discovery: Evaluating the current environment

■ Plan: Scoping the new architecture

■ Build: Constructing the architecture and selecting tools

■ Run: Operationalizing the new architecture

The discovery, plan and build phases represent projects taking a defined (but not 
insignificant) amount of time and effort. The run phase represents the cyclical nature of 
an ongoing, continual improvement process. 
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■ Innovators and Experts:

■ Data scientists

■ Citizen data scientists

■ Explorers and Consumers:

■ Business analysts

■ Managers, executives and end users

Note the two-way arrows in Figure 2 between the business analyst and citizen data 

scientist user groups. These arrows suggest the blurred boundaries and range of skill sets 

across these user groups. The point is that there can be quite a vast spectrum of skills 

and analytical complexity between an advanced citizen data scientist and a novice 

business analyst. Further, users are likely to move between being innovators/experts and 

explorers/consumers in the course of analytical development. Design an architecture for a 

diverse audience with different needs rather than relying on a notion of users with fixed 

boundaries of engagement. See Table 1 for a summary of these four main user personas 

and their capabilities in a self-service data and analytics environment. Also refer to 

Essential Skills for Citizen Data Scientists for an examination of the unique skills scope of 

a citizen data scientist. 
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■ Support for an extensible physical and logical data model

■ Centralized data repository, with dedicated partitions and zones for individual LOBs

■ Consistent data definitions

■ Agility to deliver multiple end-user analytics products and services

■ Stronger partnership between IT and business

■ Most important, the ability to truly support a self-service governed analytics platform

This model comes with its own unique set of challenges, but they are more process­

dependent rather than being limited by the design of the architecture. This requires building 

a stronger communication line between the various business groups, users and IT. 

A federated implementation model promotes self-service analytics 

within a secure, governed environment. 

The success of the federated implementation model requires all constituents to adhere to 

some basic operating standards when using the enterprise solution. In order to succeed, 

enterprises need to establish a clear roadmap and a robust business-led governance 

program. The organization should also establish an A&BI center of excellence (COE) and 

develop a coordinated effort for IT to delegate control, where possible, back to business 

when it comes to data analytics. 

See Essential Capabilities That Your Data and Analytics Center of Excellence May Be 

Lacking for more details on establishing an A&BI COE. For guidance on setting a clear 

data strategy and building a data and analytics governance program, refer to the 

following resources: 

■ Creating a Data Strategy

■ Building a Comprehensive Governance Framework for Data and Analytics

■ Data and Analytics Governance Approaches for the Technical Professional
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The Gartner Cloud Decisions platform offers a number of interactive tools for assessing 
your organization's readiness and fit for the cloud. And the following resources examine 
the decisions around whether or not to move data, tools and workloads to the cloud from 
different perspectives: 

■ Build the Right Justification for Moving to the Cloud

■ Designing a Cloud Strategy Document

■ The Impacts of Emerging Cloud Data Ecosystems: An Architectural Perspective

■ Understanding Cloud Data Management Architectures: Hybrid Cloud, Multicloud and 
lntercloud

■ Decision Point for Selecting Cloud Analytics Solution Architecture

■ Solution Path for Modernizing Analytic Architectures

Step 3: Establish Guiding Principles and Technical Prerequisites 

Before we start designing the federated A&BI architecture, we first need to establish a set 
of guiding principles and technical prerequisites to help us identify the set of core 
capabilities to be considered within the architecture. 

There are five guiding principles identified in this framework to build an enterprise A&BI 
solution. The technical prerequisites function to operationalize each of the guiding 
principles (see Figure 6). 
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Table 3: Governance Technologies 

(Enlarged table in Appendix) 

Tool Category Description Example vendors 

Metadata management 

Data quality 

Data security 

Source Ganner (March 2022) 

The definition of data governance 

Implies effective management of data, 

whieh rs impossible without managing 

rts associated metadata. Theseleaed 

tool should support manual and 

automated tagging of data to specific 

business domains, a longs Ide an ability 

to search and steward the underlying 

data. See Market Guide for Active 

Meta data Management for further 

market analysis 

Tools that support data quality are an 

absolute prerequisite to ensure 

successful implementation of the 

governance framework. The toot 

should provide profile, cleanse, merge 

and visualization capabilities and help 

create a workflow to maintain data in 

its pristine state. See Magic Quadrant 

for Data Quality Solutions for an 

assessment of this market and Data 

Quality Fundamentals for Data and 

Analytics Technical Professionals for 

guidance on data quality. 

Data security tools can help locate 

■ Adaptive 

■ Alation 

■ Alex Solutions 

■ ASG Technologies 

■ collibra 

■ Data Advantage Group 

■ data.world 

■ Quest (erwin) 

• Global IDS 

■ IBM 

■ lnfogix 

■ Informatica 

■ Oracle 

■ SAP 

■ Serna ntic Web Co. 

■ Smartlogic 

■ Syniti 

Ataccama 

■ Datactics 

■ Experian 

■ IBM 

■ Informatica 

■ Innovative Systems 

Melissa Data 

• MIOsoft 

■ Precisely 

■ Redpoint 

., SAP 

■ SAS 

■ Syniti 

■ Talend 

■ Microsoft (BlueTalon) 

sensitive data elements across multiple • PKWARE 
systems. They also help enforce 

regulatory, contractual and ■ Micro Focus 

architectural compliance, suppon 

access management, and identify any 

security breaches (see Securing the 

Data and Advanced Analytics Pipeline). 

■ Protegrity 

■ Thales (Vormetric) 

For more information on creating a data and analytics governance program, see: 

■ Creating a Data Strategy

■ Building a Comprehensive Governance Framework for Data and Analytics

■ Data and Analytics Governance Approaches for the Technical Professional

Guiding Principle 2: Centralized Data Repository 
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A centralized data repository unifies - physically or virtually - all of the organization's 

data in a single repository. This reduces data movement across multiple data stores and 

analytical systems, helps identify new relationships between data elements, and enables 

more effective governance and control over the data. It is a core architectural component 

of a federated A&BI solution, and the logical data warehouse (LDW) paradigm is ideal for 

realizing a centralized data repository. 

Technical Prerequisite 2: Logical Data Warehouse (LDW) 

The LDW is a growing data management architecture for analytics that combines the 

strengths of traditional repository warehouses with alternative data management and 

access strategy - specifically, federation and distributed processing. It establishes a 

centralized trusted data source for users to perform their analysis. The LDW will help store 

the active raw data, historical processed and raw datasets, semistructured and 

unstructured data, along with curated datasets in the form of cubes and data marts. The 

key here is to build a data management system that reduces the amount of data 

movement across multiple systems (see Adopting a Logical Data Warehouse). 

The LDW, sometimes referred to as a "data hub," can be built using a set of RDBMSs, 

NoSQL data stores, data virtualization (see Assessing the Relevance of Data Virtualization 

in Modern Data Architectures) or distributed computing frameworks. Depending on the 

scale of the implementation, the LDW can be built using a single persistent data store (see 

Assessing the Optimal Data Stores for Modern Architectures). 

Guiding Principle 3: Real-Time Analysis 

Information about consumers and sales received in real time is more relevant than data 

from last month or even last week. Access to real-time data generated has become an 

important consideration to maintain an enterprise's competitive edge. Organizations 

should determine exactly what kind of real-time requirements they have by answering the 

question, "What is real time?" There are significant architectural differences between an 

organization needing data refreshed in near-real time (e.g., minutes, seconds, 

milliseconds, etc.) and an organization needing a constant stream of data as it is 

ingested. 

Many organizations do not need the latter (yet), and thus, real-time streaming 

architectures are not critical. What is important for all organizations to know, however, is 

that real-time streaming analytics is possible. 

The key questions to ask when planning for real-time analytics are: 
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■ How quickly will the value of the decision degrade?

■ How much better will a decision be if more time is spent?

Typically these questions can help decipher which concept of "real time" is relevant to the 

business problem being addressed or the level of automated operational decision making 

being achieved. 

Technical Prerequisite 3: Real-Time Analytics Support 

If supporting real-time streaming analytics is a requirement for your implementation, you 

will need to incorporate components that can handle the stream of data coming in and 

even process and analyze that data in real time. Further, to achieve operational 

efficiencies and automation, you might need real-time downstream action to be triggered 

via the insights generated. Hence, the architectural considerations while designing real­

time systems require them to preserve the "time value of data," which causes a paradigm 

shift from how batch-based data systems are designed. 

Stream processing is used to query continuous data streams and detect conditions, within 

a short time from receipt of the data. It can also be used for filtering, enriching and 

normalizing the data within the data packets. The stream broker provides support for 

integration to the source and ensures that data flows contiguously. With support for real­

time analytics, users can receive alerts and notifications and facilitate real-time decision 

making with critical business-life operations. Figure 8 shows a typical streaming analytics 

architecture that facilitates data coming from streaming sources. To learn more about 

streaming ingestion and processing, refer to Stream Processing: The New Data 

Processing Paradigm and Streaming Analytics in the Cloud: A Comparative Analysis of 

Amazon, Microsoft and Google. 
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The primary goal of implementing a modern self-service analytics platform is to empower 

its business users to derive faster insights from the data. Through numerous surveys, 

Gartner has learned that the biggest bottleneck for any analytics project is the data 

preparation phase; it takes more than 65% of the overall project time to deliver data in a 

consumable format. The key ingredients of a self-service data preparation platform are to 

provide users the ability to combine, cleanse and transform relevant data for further 

analysis. 

A couple tools that help create those centralized, governed sources for analytics 

developers include data virtualization, semantic layers and metric stores. Data 

virtualization layers serve to connect users to data rather than to collect the data. As an 

abstracted data layer, data virtualization provides a flexible, optimized source for self­

service users. By mapping complex data into familiar business terms, semantic data 

layers provide a unified, consistent view of data in the organization (see Demystifying 

Semantic Layers for Self-Service Analytics). An emerging tool in providing consistent, 

reliable data to analytics users is the metric store. In these stores, metrics are built as code 

and stored as a reference point to aggregate data as queried by a user. By querying 

through the store, a calculation (for example, revenue) remains consistent regardless of 

the user or purpose. Both semantic layers and metric stores bring trust to the architecture 

by ensuring uniformity. To be effectively implemented, these tools should be implemented 

in the data layer. This enables the data to be capitalized on for a variety of purposes and 

consumed by multiple A&BI platforms without concerns for vendor lock. 

Analytical developers and data engineers may look to the following vendors for these 

tools: 

■ Amazon

■ AtScale

■ Denodo

■ Dremio

■ Microsoft

■ M icroStrategy

■ SAP

Guiding Principle 5: Effective Visual Storytelling 
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Once you have provided the capabilities to process the data and extract value, it becomes 

extremely important for users to communicate insights back to the decision makers. The 

best way to do this is through visual representation in the form of graphs and charts. This 

is where the tools and architecture come into play. The architecture should support 

discovery, self-service data preparation and modeling, and it should provide an interactive 

way to visualize and deliver the data to end users. 

Technical Prerequisite 5: Self-Service Visualization and Ongoing Literacy Training 

Select tools that make the creation of compelling visualizations as easy as possible for 

users and those with self-service authoring and sharing capabilities that conform to your 

overall governance framework. Modern A&BI platforms like Microsoft Power Bl, Tableau, 

Qlik Sense, ThoughtSpot and SAP Analytics Cloud and many others provide easy-to-use 

native functionality for creating visualizations and dashboards that bring data to life. 

Additionally, extended libraries are available for some tools that allow the innovators and 

experts to create custom visualizations. 

Ongoing training in data literacy throughout the organization is critical for supporting 

widespread adoption of a self-service analytics initiative and upskilling business users 

into data steward roles and into more advanced user groups. Work with business users or 

an analytics COE to develop best practices and standards for the most effective ways to 

tell stories with data that drive business insights. See Communicate Insights Effectively 

With Augmented Data Visualization and Storytelling for guidance on this topic. 

With the completion of Step 3, we have now come to the end of the plan phase of the 

guidance framework. Let's quickly summarize what we have discovered so far from the 

outcomes of the discovery and plan phases: 

■ Each organization has a set of four business user groups, classified within two

categories: innovators and experts (data scientists and citizen data scientists) and

explorers and consumers (business analysts and managers/executives/end users).

Each group has its own set of capability requirements from an A&BI solution.

■ IT teams will need to support a multitool A&BI environment to serve the needs of the

various business user groups.

■ A federated implementation model is an ideal approach to supporting self-service

business analytics.

■ Whether it be on-premises, in the cloud, or a hybrid or multicloud approach, the

deployment model must be determined.
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■ Streaming: The streaming zone is used to surface real-time data for downstream

applications. This could be in the form of dashboards for real-time visualization,

automation processes or operational data manipulation and analytics. Based on the

streaming architectures involved, the streaming zone could be coupled or decoupled

with the static data repositories like the data warehouse and data lake. Operational

data stores or other real-time data stores can also be leveraged in this zone. Further,

this zone can be used to achieve operational efficiencies of the entire LDW in the

form of real-time monitoring and ingestion of data.

Step 5: Select the Right A&BI Tools for Implementation 

The final step prior to operationalizing the new federated architecture is putting in place 

the A&BI tools used by your user groups (innovators and experts, and explorers and 

consumers; see Figure 2). Most organizations already have a set of A&BI tools, licenses 

and infrastructure in place. There is no need to bring in a set of new tools as long as the 

prevailing A&BI tools provide all of the capabilities these business users are looking for. 

A&BI Tool for Innovat ors a nd Experts 

The A&BI tool for innovators and experts should provide features and capabilities that 

those stakeholders look for, such as data discovery, ad hoc data modeling and self-service 

data preparation. Additionally, these users may look for extensibility features that allow 

for advanced coding in languages such as Python, R and Java. 

Individuals within these categories will typically connect with more granular data within 

the LDW and work to validate hypotheses and use cases for businesses and executives. 

Using their preferred A&BI tool of choice, they can provide valuable insights based on 

trends and patterns they see when combining data from various sources in the LDW. As 

part of their analysis, these individuals can help create the business and ETL logic for the 

resultant analytical models, reports and dashboards as they are operationalized. 

The resultant data marts, cubes and models should be built in the 

LDW with the help of data engineers, rather than within the A&BI 

tool's semantic layer. This facilitates portability and reusability of 

the data by another A&BI tool or even an enterprise application in 

the long run. 
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A&BI Tool for Explorers and Consumers 

Explorers and consumers may leverage the A&BI platform to access the processed, 

curated data developed by the innovators and expert groups, along with data engineers. 

These datasets may also be consumed by enterprise web and mobile applications 

alongside the explorer and consumer-focused A&BI tool. The level of drill-down and 

access to granular data can be set within this A&BI tool, providing complete lineage if 

required by the end users. 

These users, typically business analysts, managers, executives and end users, will look for 

tools that provide features and capabilities to filter and pivot data and that provide 

visualization capabilities in the form of charts and graphs. Visualization and data 

storytelling will be a principal focus for these users to provide clarity to the message being 

delivered by the underlying data. 

Can We Support More Than Two A&BI Tools? 

It is possible to implement and support more than two A&BI tools using the same 

reference architecture. In fact, the ability to adapt to and support multiple A&BI tools as 

necessary is one goal of a federated A&BI reference architecture. Because the federated 

architecture separates your data layer from the A&BI tools, businesses are able to scale 

out and optimize analytics platforms to meet the evolving needs of stakeholders. 

When it comes to selecting the right A&BI tools for implementation, we need to look at the 

key technical features for each of the tools. Table 4 describes key A&BI platform features 

that form the basis for the Solution Criteria for Analytics and Business Intelligence 

Platforms, which can be used to assess the technical capabilities of specific tools. 
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Figure 10: Analytics Development Data Flow 
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When operationalizing analytics within an organization at scale, a DataOps practice 
creates predictable delivery and change management for analytical artifacts (see Data 
and Analytics Essentials: DataOps). Figure 11 depicts the life cycle flow for a DataOps 
practice: 
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