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Content suggestions

Create a “modern data stack” glossary. The word count should be ~2,000 words. As a reminder, the brief is
below, but please use your judgment as to what should be included/omitted.

Hi: What Is a Modern Data Stack?

What this section should cover:
Provide a crisp, snippet-ready definition in the first 1-2 sentences that answers:

e “Whatis a modern data stack?”

e “Explain modern data stack in simple terms.”

Definition gist:

A modern data stack is an interoperable set of cloud-native technologies that collect, store, transform,
integrate, analyze, and serve data — enabling scalable analytics, governance, and Al/ML insights.

Personas:
Executives, Analytics Leaders, Data Engineers

H2: Why the Modern Data Stack Matters Today

What this section should cover:
Contextualize the shift from legacy BI/EDW to cloud-native stacks. Explain trends:

e Explosion of volume & variety

e Need for real-time/near-real-time insights

e Multi-cloud and hybrid landscapes

e Rise of self-service analytics

e Analytics + Al/ML convergence

Prompts answered:

e “Why do organizations adopt a modern data stack?”
e "“What problems does the modern data stack solve?”

Personas: Executives, Analytics Leaders

H2: Core Components of a Modern Data Stack

What this section should cover:
Break down by layer, so LLMs and Google can extract structure easily.

1. Data Ingestion & Streaming
e Batch and streaming ingestion tools

e Connectors for apps, logs, events
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2. Cloud Storage & Warehouses
e Data lakes, lakeshouses, cloud warehouses
3. Data Transformation
e ELT frameworks & orchestration
4. Metadata & Catalog
e Discovery, lineage, documentation
5. Semantic Layer (Important)
e Central business definitions, governed metrics
6. Analytics & Bl Tools
e Dashboards, explorations, self-service
7- Al & ML Workloads
e Feature stores, model pipelines
8. Governance & Security
e Policies, access control, compliance
Prompts answered:
e “Whatisinamodern data stack?”
e “What are the essential layers of a modern data stack?”

Personas: Data Engineers, Analytics Leaders, Modelers

H2: The Role of the Semantic Layer in the Modern Data Stack

What this section should cover:
Important differentiator. Explain:

e Single source of truth for metrics

e Decouples business logic from tools

e Supports self-service fraud-free dashboards
e  Critical for analytics + Al (agents, LLMs)

e |mproves governance & metric consistency

Prompts answered:

e "“Why is a semantic layer important for analytics and AI?”

Personas: Analytics Leaders, Bl Architects, Executives

e “How does the semantic layer fit in a modern data stack?”

What this section should cover:
Narrate a typical data flow:

1. Data extraction (ingest)
Centralized storage
Transformation/ELT

Indexing & metadata capture

Semantic layer enrichment

oV P oW

Analytics/Al consumption

Include diagrams/visual cues (suggested visuals)
Simple data flow diagrams help with LLM understanding.

Prompts answered:

e “How does a modern data stack work?”

H2: How the Modern Data Stack Works (Architecture & Workflow)
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Personas: Data Engineers, Infra Architects

H2: Modern Data Stack vs Legacy Bl / On-Prem Stacks

What this section should cover:
Compare and contrast:

e Architecture (cloud vs on-prem)
e Scalability & cost model (OpEx vs CapEx)
e Timetoinsight
e Support for Al workloads
e Self-service analytics
Prompts answered:
e “How is a modern data stack different from a legacy data warehouse?”

Personas: Executives, Analytics Leaders

H2: Benefits of a Modern Data Stack

What this section should cover:
Provide clear outcome-oriented benefits:

e Fasteranalytics
e (Cost elasticity
e Collaboration across teams
e Self-service
® Real-timeinsights
® Better governance & trust
e Al/ML readiness
Prompts answered:
e “What are the benefits of a modern data stack?”

Personas: Execs, Finance, Analytics Leaders

H2: Real-World Use Cases

What this section should cover:
lllustrate adoption outcomes:

e Revenue ops analytics
e (Customer 360 & segmentation
e Predictive models + forecasting
e Supply chain real-time monitoring
e Financial planning & forecasting
e Conversational Bl / Agentic analytics
Prompts answered:
e "“How do companies use a modern data stack?”

Personas: Execs, LOB Leaders, Analytics Leaders

H2: Challenges & How to Overcome Them

What this section should cover:
A sobering but practical view:

e Tools abound = integration sprawl
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e (Cost control & query optimization
e Data quality & lineage gaps
e Skills gap / organizational alignment
e Governance complexity
Prompts answered:
e “What are common challenges with modern data stacks?”
e “How do organizations overcome data stack challenges?”

Personas: Analytics Leaders, Data Engineers, Infra Architects

H2: Al & Automation in the Modern Data Stack

What this section should cover:
Connect modern data stacks to current Al trends:

e LLM agents and semantic context
e Automated insights + anomaly detection
e Auto-ETL/ELT tooling
e Smart data quality, policy enforcement
e Al-driven recommendations for models
Prompts answered:
e “How does Al relate to the modern data stack?”
e “What role does automation play in modern data architectures?”

Personas: Analytics Leaders, Data Science, Execs

H2: TL;DR Summary

What this section should cover:
5—6 bullet summary covering definition, core layers, benefits, Al intersection.

Prompts answered:
e “Summarize the modern data stack.”

Personas: All

CTA: Build an Al-Ready Modern Data Stack with Governed Semantics

What this section should cover:
Soft educational CTA that connects AtScale’s semantic layer value to the reader’s modern data stack
ambitions — only once, educational, not salesy.

Prompts optionally referenced:
e “How do semantic layers strengthen modern data stacks?”
e “How can organizations ensure trusted analytics?”

Personas: Execs, Analytics Leaders

Internal link suggestion (please include a link to these pages in the new content)

o To Iearn more about the semantic Iayer in the m@gmjg;taﬁjag}g watch the entire
TechShorts video series.

e  https://www.atscale.com/blog/bridging-gap-atscale-powerbi-modern-data-stack/ (replace link)
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o The term the “Modern Data Stack,” describes architectures that
address these challenges, ensuring seamless integration of business
users with their organization’s data in the cloud.

e https://www.atscale.com/resource/semantics-matter-in-modern-data-stack/

o (second)

e https://www.atscale.com/blog/semantic-sprawl-in-modern-data-analytics-stac
k/ (replace)

o At AtScale, we provide a universal semantic layer that fits seamlessly
into a modern data stack.

e https://www.atscale.com/blog/the-metric-store-and-its-role-in-the-modern-dat

a-stack/
o To learn more about the semantic layer in the modern data stack,
watch the entire TechShorts video series.
e https://www.atscale.com/blog/choosing-the-right-semantic-layer-for-your-dat

a-stack/

o The “modern data stack” addresses this challenge by introducing
technology and processes that connect cloud-managed data to the
users who need it.

e https://www.atscale.com/blog/from-data-products-to-analytics-products/

o As Dave Mariani, CTO of AtScale, writes, the future of the modern
data stack requires “a technology-agnostic semantic hub capable of
serving all semantic models within an organization into a single,
cohesive repository.”

Competitor examples

Additional notes

Writing & Optimization Guidelines

Tone
®  Neutral, educational, authoritative
®  Accessible for non-technical leaders and technical practitioners

®  Anticipate LLM and Google snippets
SEO

Define key terms early

Use prompt-like language in headers

Scannable bullets, short paragraphs

®  Include real examples
LLM / Al Assistant Optimization

®  Structure content around natural language prompts
®  Use concrete examples
®  Provide TL;DR section for Al Overviews

®  Avoid vague generalities

®  Explain differences vs legacy approaches

®  Explain how each component works
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®  Include risks & best practices

®  Include forward-looking trends

Recommended SEO Title

What is a Modern Data Stack? Definition, Key Components | AtScale

Recommended SEO Meta Description

Learn what a modern data stack is, how it works, and the core components that power scalable analytics, governance, and
Al-ready data insights.

Copy

WHAT I1s A MoDERN DATA STACK?

A modern data stack is a collective of cloud-native, open technologies that functionally gather, store,
transform, and analyze large amounts of data. In practice, data stacks allow organizations to generate
insights, govern their analytics, and power Al and machine learning applications. Unlike the
on-premises monoliths of the past, these tools plug into one another like building blocks, letting
companies assemble exactly what they need.

For example, your data engineering team can extract raw data from dozens of data sources and then
load it into a cloud warehouse like Snowflake or Databricks. Then, transformation tools clean and
model the raw data to make it useful for analysis. Finally, a semantic layer translates all the data into
consistent business terms, providing aligned metrics to your Bl platforms, spreadsheets, and Al agents
with no one having to write the same formula five different times.

This transition came about when cloud infrastructure fundamentally altered the economics and
expectations of IT systems. Organizations demanded systems that could scale without significant
upfront investments. They also wanted seamless cross-functionality between multiple tools, rather
than locking everyone into a single vendor's tool set. It was also critical that these systems would allow
companies to rapidly adapt to emerging data sources and use cases. The modern data stack provides
precisely those capabilities: flexibility, speed, and the ability to meet users where they are already
working.

Why the Modern Data Stack Matters Today

Legacy enterprise data warehouses and monolithic Bl platforms were built for a different era with
slower data volumes, predictable sources, and centralized teams of specialists who controlled every
query. That world no longer exists. Today's organizations face an explosion of data variety and volume
from cloud applications, loT devices, customer interactions, and third-party sources that legacy
systems cannot handle efficiently or cost-effectively.

As outlined by Elif Tutuk in a related post on the semantic layer and its role in the modern data stack,
two major gravity shifts are reshaping how companies approach analytics. First, data gravity pulls
information toward centralized cloud platforms like Snowflake, Databricks, and Google BigQuery. In

fact, Gartner estimates the business world is over halfway toward moving on-premise infrastructure to
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the cloud. Second, insights gravity scatters consumption across multiple tools. According to Forrester,
61% of organizations use four or more Bl platforms, and 25% use 10 or more.

The modern data stack solves the mismatch between these forces. It enables real-time and
near-real-time insights, supports multi-cloud and hybrid environments, empowers self-service analytics
for business users, and creates the governed foundation Al and machine learning applications demand.
Companies adopt it because waiting weeks for a data warehouse upgrade or being locked into a single
vendor simply doesn’t work when your business needs to move at cloud speed.

Core Components of a Modern Data Stack

The modern data stack is a modular ecosystem built for special use cases in the analytics pipeline. As
each tool connects to the other (i.e., ingestor -> warehouse), there is great flexibility in the data
architecture that was impossible with monoliths.

1. DATA INGESTION AND STREAMING

Ingestors such as batch and stream ingestion tools (e.g., Fivetran, Airbyte) or message queues (Kafka)
are used to link your production systems, SaaS applications, log files, etc., to your data infrastructure.
The ingestion process is automated, so data engineers can focus more time on data transformation

logic and governance rather than building custom pipelines.

2. CLoup STORAGE AND WAREHOUSES
Cloud-based data warehouses (Snowflake, Databricks, Google BigQuery) form the base layer of cloud

data stores that include storage and computing capabilities where you store your raw and processed
data. Data lakes/lakehouses blur the lines of data science (unstructured data) and analytical (structured
data) environments, providing the ability to run SQL queries and perform machine learning engineering
within the same environment.

3. DATA TRANSFORMATION

ELT frameworks like dbt shifted transformation logic downstream into the warehouse itself, enabling
analysts to write SQL-based models that are version-controlled and tested like code. "The direction of
the modern data stack was a pretty clear initial divergence from some of the original data warehousing
philosophies,” said Chad Sanderson, Head of Data Platform at Convoy, in an AtScale podcast.

“Instead of doing it the old way, where we plan out sort of our entire data map, we do all the
transformations like really, really far upstream,” he adds. “Governance layer teams are like, ‘We don't
do that anymore. We want, we want to move faster.’ So let’s just dump everything that we have into
Snowflake. And then we can do all the transforms within Snowflake."

4. METADATA AND CATALOG

Metadata catalogs and metadata management tools enable discoverability, lineage tracking, and
documentation to ensure data engineers and analysts have visibility into which data to use and the
provenance of the data. If an organization doesn’t implement this layer, data becomes lost in a sea of
undocumented tables, and teams lose sight of who owns what.

5. SEMANTIC LAYER

The semantic layer sits between your transformed data and consumption tools, defining business
metrics, hierarchies, and calculations in one governed place. Instead of rebuilding "revenue" or
"customer lifetime value" 10 different ways across many different reports, the semantic layer ensures
every tool and every user works from identical definitions.
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6. ANALYTICS AND Bl TooLs

Bl dashboards and self-service exploration platforms (Tableau, Power Bl, Looker) allow business users
to answer their own questions by connecting to the semantic layer. The semantic layer provides a
consistent and governed layer, while still democratizing access.

7. Al AND ML WoRkLOADS

Semantic layers, model training pipelines, feature stores, and Al agents all pull from the same
dimensional models and semantic definitions as traditional analytics. Machine learning benefits from
the same consistent feature definitions as generative Al and LLMs leverage semantic metadata to
understand context and produce accurate insights.

8. GOVERNANCE AND SECURITY

Data access controls, role-based permissions, audit logging, and compliance policies run across all
layers of the stack. Governance in modern data stacks happens at the semantic layer and metadata
catalog level, ensuring that security and data quality controls travel with the data regardless of what
tool someone uses to access it.

The Role of the Semantic Layer in the Modern Data Stack

The semantic layer solves the problem that the modern data stack accidentally created: with data
centralized in cloud warehouses, insights scattered across dozens of consumption tools, and metric
definitions fragmented, consistency is nonexistent. According to Tutuk, "The semantic layer acts as an
intermediary between cloud data sources and insights consumption." It's the universal translator
between your data platform and every analytics tool, Al agent, or dashboard that defines business logic

once, so "revenue," "customer churn," or "conversion rate" mean exactly the same thing whether

someone queries them in Power Bl, Tableau, Python, or a generative Al chat interface.

This separation matters because business logic shouldn't be embedded inside Bl applications or
hard-coded into individual report queries. The semantic layer becomes the single source of truth for

metrics. It enables accurate self-serve analytics so users can safely navigate their company’s data to find
the information they need without causing further chaos in metric naming and without constantly
calling on their data teams for assistance. Governance is built into the semantic layer from the start, not
something you try to bolt on later.

For Al and machine learning, the semantic layer provides critical context that LLMs and Al agents need
to generate accurate answers. Without semantically rich metadata explaining what metrics mean and
how dimensions relate, Al systems either hallucinate incorrect calculations or require constant human
correction. The semantic layer turns your modern data stack from technically functional into genuinely
Al-ready: governed, consistent, and structured for both human analysts and intelligent agents.

Modern Data Stack vs. Legacy Bl/On-Prem Stacks

Legacy data warehouse models required a significant investment in hardware, software licensing, and
large-scale data center infrastructure (before analyzing any individual row of data). The next generation
of cloud-based architecture turns this model on its head: customers pay for their usage as an
operational expense, enabling independent scaling of computing and storage resources based on actual
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demand. If your query volume doubles, cloud data warehouses will scale in response, without
procurement cycles or the physical installation of hardware.

All of these distinctions are the result of different architectures. Before our modern data architecture,
on-premise systems bound companies to monolithic vendors who controlled ingestion, storage,
transformation, and visualization within their respective systems. In contrast, the modern data
architecture promotes modularity regarding the tools required by today's organizations. Multiple,
best-in-class tools can be integrated using APIs and standardized interfaces, enabling companies to
replace components of their overall analytics architecture, as opposed to replacing all of it.

This modularity also dramatically accelerates how quickly teams can act on data. Time to insights was
reduced from months to days or hours. Legacy systems required data modeling committees, ETL
development cycles, and approval processes before enabling business users to access new data sources.
Self-service analytics capabilities allow analysts to create connections to new sources, develop dbt
models, and deploy dashboards without the need for centralized IT to approve or support them.

Finally, Al and machine learning workloads illustrate the most stark contrasts between legacy and
modern architectures. Legacy systems were not designed to perform feature engineering, model
training, or LLM integration. Therefore, organizations had to establish a separate infrastructure to
support their data science activities. Modern data stacks view analytics and Al as complementary
workloads, backed by a common platform with semantic layers that provide the governed metadata
needed to support both traditional business intelligence and generative Al applications.

Advantages and Challenges of the Modern Data Stack

Pros oF UsiNG A MODERN DATA STack
A modern data stack provides many technical and business benefits that legacy systems do not offer.

e Fast Time-to-Insight: Analysts can connect new data sources and publish dashboards within
days. In legacy systems, they would have to wait several weeks, if not months, for centralized IT
teams to build ETL pipelines.

e Flexible Cost Model: You only pay for compute and storage as needed instead of maintaining
expensive on-premise infrastructure sized for peak usage.

e True Self-Service Analytics: Business users can explore their own data, answer questions, and
make decisions without becoming SQL experts or creating uncontrolled metric chaos.

e Collaboration Between Cross-Functional Teams: With its modularity, data engineers,
analysts, and data scientists can work in their preferred tools while sharing the same underlying
data and definitions.

e Real-Time Insights: Streaming ingestion and cloud warehouse performance enable fresh data
for operational decision-making (not just historical reporting).

e Consistent Governance: Semantic layers ensure metrics mean the same thing across every
dashboard, spreadsheet, and Al application without sacrificing speed or flexibility.

e ML/Al Readiness: Cloud warehouses support both traditional analytics and machine learning
workflows on the same platform and provide semantic metadata that LLMs need to generate
accurate insights.
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Cons oF THE MoDERN DATA STACK

While the flexibility and modularity of the modern data stack create many opportunities for

organizations, they also present their own set of challenges that must be navigated.

Too Much Integration Sprawl: A high number of best-in-class tools can lead to an
overwhelming amount of connections between them, which ultimately becomes difficult to
maintain and debug.

Uncontrolled Runaway Cloud Costs: Flexible pricing sounds enticing until your unoptimized
queries and uncontrolled workload cause surprise bills far exceeding the costs associated with
maintaining an on-premise infrastructure.

Gaps in Data Quality: If an organization moves fast enough and simply dumps raw data into its
warehouse(s) without validating it, downstream problems arising from poor data quality will
erode trust in analytical outputs.

Blind Spots Due to Lineage Complexity: When data flows through multiple transformation
layers across different tools, identifying where each metric originates and how it was calculated
creates significant difficulty.

Misalignment Between Skills and Organizational Structure: A modern stack requires a
different skillset and workflow than most legacy systems. As a result, friction between teams
trained on legacy systems and those seeking to implement new approaches is commonplace.
Complexity in Governance: Decentralized self-service can lead to metric proliferation and
inconsistency unless an organization establishes clear ownership and discipline around using
semantic layers.

Tool Fatigue: The pace at which new vendors are emerging requires constant evaluation to
determine which vendors will remain relevant and which should be avoided. This can lead to
decision-making paralysis and/or premature commitments to tools that may not survive the
long haul.

Real-World Use Cases

Data has become a competitive advantage for businesses because it is now being used by all

departments for analytics and Al purposes.

Revenue Operations Analytics: The sales, marketing, and customer success teams are working
together using pipeline metrics and real-time attribution models, eliminating the need for
multiple spreadsheets, reconciliations, or version control issues.

Customer 360 and Segmentation: By combining transactional data, behavioral data, and
enriched data from external sources, organizations can create complete, detailed customer
profiles to deliver tailored experiences and target marketing campaigns.

Predictive Models and Forecasting: Using data stored within cloud-based warehouses, data
scientists can develop predictive models such as demand forecasting, churn predictions, and

recommendation engines. These models can then be deployed and integrated into operational
dashboards to provide feedback.

Real-Time Supply Chain Monitoring: With streaming ingestion and nearly real-time
transformation capabilities, logistics teams can monitor their inventory, shipments, and
supplier performance within minutes of occurrence rather than waiting overnight for batch
updates.
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Financial Planning and Analysis: The finance department connects the organization's ERPs,
expense platforms, and revenue data to govern models that support financial planning,
budgeting, variance analysis, and regulatory reporting with audit trails.

Conversational Bl and Agentic Analytics: Business users ask questions in natural language to
Al agents that query the semantic layer and generate correct insights without having to write
SQL or create customized reports.

Modern Data Stacks at a Glance: Key Takeaways

The modern data stack replaces monolithic on-premise systems with interoperable,
best-of-breed tools that plug together through APIs and standard interfaces.

The semantic layer is the critical bridge that defines business metrics once and serves
consistent definitions across every Bl tool, Al agent, and analytics application without
rebuilding logic in fifty different places.

Speed trumps perfection. Organizations dump data into cloud warehouses and transform it
immediately rather than spending months planning comprehensive data maps upfront.
Pay-as-you-go pricing eliminates massive capital investments, though unoptimized queries can
generate surprise cloud bills that require active cost management.

Al and analytics converge on the same platform, enabling machine learning pipelines, LLMs,
and traditional Bl to consume the same governed data and semantic metadata.

Users get self-service autonomy to explore data and answer their own questions, but
governance through semantic layers prevents metric proliferation and inconsistency.
Integration sprawl is the hidden cost. Too many tools create maintenance complexity, requiring
strategic choices about which components truly add value versus adding operational burden.

Build an Al-Ready Modern Data Stack with Governed Semantics

Establishing a modern data stack that actually delivers on its promise requires more than just
assembling cloud-native tools. The AtScale semantic layer platform connects your cloud data
warehouses and lakehouses to every Bl platform and Al application, ensuring business metrics stay

consistent and governed across your entire stack. See how AtScale enables organizations to shift from

data accessibility to genuine analytics and Al readiness, or connect with us to assess your current

architecture and semantic layer strategy.
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