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Building a Data Brain

Next Generation Data Platform - Microsoft Fabric



Microsoft Fabric
Microsoft Fabric is anend-to-end analytics platformunifying data ingestion, transformation, and reporting in a 
single SaaS experience.

Unified Data Platform
Combines data engineering, Data Factory, Data 
warehousing and reporting

OneLake
Centralized Data Lake
Ý New ERP data: GL, sub-ledger, AR/AP(D365/AX)
Ý Existing data: Sales, Purchasing, Inventory, 37+ Alltech 

platforms
Ý External data: commodity, weather, customer info, 

market trends

Data-Driven Insights
Enables self-serviceanalytics with less IT dependency



Fabric Terminology

Lakehouse Warehouse

Fabric Link

Notebook

Pipeline

OneLake

VS

They are within OneLakePlatform

OneLakeis a single, unified, logical data lake for the whole 
organization. Like OneDrive, OneLakeis designed to be the single 
place for all analytics data.

Notebook is where you can write and run code, it supports: 
PySpark, Python, Spark SQL, Scala, SparkRand T-SQL

We use it to orchestrates process. It runs automatically based 
on a schedule.

How data is processed

When and in what order it runs

Shortcut

A pointer to the other storage, enable users to access data 
without copying data. 

Artifact

Artifactsrefer to variousobjectssuchasdataflows,datasets,repo
rts, andpipelinesthat arecreatedandmanagedwithin the platfor
m.

Mirroring

It's like data looking into a mirror ςIt keeps a live and always 
up to date copy of your data in Fabric.



Fabric Terminology
Like OneDrive , OneLakeis designed to be the single place for all analytics data. 



Core Design Principles

Modularity

Reusable 
Component

Medallion 
Architecture

Performance

Incremental load

Design Principles

Maintainability

Documentation

Scalability

Reusable Code

Automation

Metadata Driven

CI/CD

Security & Governance

Least Privilege

Version Control

Naming Convention

Avoid hard coding Separation of duty

Data Level security

When we are building Alltech Data Brain backbone Layer for producing clean, governed data, we 

followed these core design Principles



Medallion Architecture
We built an Engineering Backbone Layer that ensures data is reliable, scalable and ready for 

business consumption.

Bronze Workspace Silver Workspace GoldWorkspace

7 D365 WHs

AX LHs

AX & D365 LHs
Reporting WH

D365 F&O

Notebook

Pipeline

T-SQL

D365 Workspaces

7 D365 LHs

7 D365 LHs

OneLake

Notebook

Reporting
Workspaces

AX DBs

Pipeline

Semantic 
Model

Power BI

Current Data Warehouse

Additives Feeds

Incremental 
Load Incremental 

Load

Mirroring

DEV->QAT->PRDDEV->QAT->PRD DEV->QAT->PRD

Activator

Mirrored WHs



Medallion Architecture
Bronze Layer: Raw data Ingestion
For example, Invoice line raw table from a certain AX or D365

Silver Layer: Cleaned, Standardizeddata 
Invoice Line table has all records from all AX and D365 instances with selected columns



Medallion Architecture
Gold Layer: Integrated, Aggregated datasets optimized for reporting



Incremental Processing

Incremental load:

Aspect Full load Incremental load

Data Scope
Transfers the 

entire dataset

Transfers onlynew 

or modified data

Speed
Slow with 

large dataset Fast

Data Volume Small Large

Resource Usage
Heavy 

consumption Efficient

Complexity Simple Complex

Data Consistency
Guaranteesabsolut

e consistency

Requires logic 

for detecting 

and applying 

changes

Historical 

Data Restoration harder Preserves history

New
Update
Delete

Full load:



Metadata -Driven Framework

Metadata -Driven Framework

Bronze definition

ÅLoad strategy

ÅConnections

ÅTable

ÅVariable Libraries

ÅDynamic join conditions

Silver definition

ÅConnections

ÅColumn mapping

Gold definition

ÅDynamic view generation based on pre-

defined join and derived conditions

ÅCurated data products (star schema + 

semantic models)

What the framework provides

ÅOnboard new sources with metadata only.

ÅAuto type conversion to Fabric-ready data types.

ÅStandard load patterns.

ÅUnified auditing.

ÅGovernance-ready: ownership, approvals, change history.

Power Apps for managing the Metadata Process

ÅSearch  or filter tables & columns

ÅSpeed up process to build new data integrations

ÅAutomated source metadata capture

ÅInclude in Silver dropdown

ÅTable and column dropdown to reduce human mistakes

ÅTraceability (who made the change/addition, when and why)

Power Apps Orchestration 
Pipelines

Fabric SqlDB

Bronze

Silver

Gold



Metadata -Driven Framework
PowerApps created to manage metadata in Fabric



Modular & Scalable Design
Modular Pipelines aid reuse,leveraging the Variable Library

Variable Library

Var DEV val QAT val PRD val

asia_prd asia_prdv_sourcelh_asia

v_sourcelh_eur eur_test eur_prd eur_prd

v_destdb lh_dev lh_qat lh_prd

asia_test

Pipeline A

v_sourcelh_asia

v_sourcelh_eur

Ingest data from Asia

Ingest data from Europe

Lh_dev/qat/ prd



Fabric CI/CD

BI Bronze Pipeline

BI Silver Pipeline

BI Gold Pipeline



Domain Landscape
The 9-workspace structure is Data Engineeringbackbone, handled by IT/Data Engineering. It produces clean, governeddata through 
Bronze, Silver, and Gold.

The Domain Landscapeis your business consumption layer. It defines ownership boundaries for Finance, HR, Sales, and others.

Technical ETL backbone Business Consumption Layer

DEV-BI-Bronze

DEV-BI-Silver

DEV-BI-Gold QAT-BI-Gold PRD-BI-Gold

PRD-BI-SilverQAT-BI-Silver

QAT-BI-Bronze PRD-BI-Bronze

The Gold Layer is the handoff point. Domain workspaces connect to it via OneLakeShortcuts. No Data is copied, domains 
simply read from Gold Layer.



Security & Governance

Move the security setting 
upstream to the Lakehouse level



Performance & Cost Optimization

Performance

Segmented by Capacity.

DEV&QAT: F32

PRD: F32

Cost Management
ÅFabric Capacity Metrics App

ÅBursting and Smoothing



Challenges with Fabric Link
ÅFabric Link vs Synapse Link

ÅIssue 1: DimensionFocusBalanceTable 

=> Solution: Workaround ðInstead using Synapse Link

ÅIssue 2: APAC data extraction Slowness after switched to Fast Fabric Link

=> Solution: Switch to Synapse Link, Unlink and Relink Fabric Link, switch back to Fabric Link

ÅIssue 3: Missing rows

=> Solution: Unlink and Relink, continuous monitoring of key tables



General Ledger Reporting in Fabric

9 AX Instances

7 D365 Instances

General Ledger 

data 2019 ðPresent

Over 100M rows

96 Entities

General Ledger 

Revenue 

Breakdown D365

General Ledger Revenue Breakdown

Process time : over 1 hour => 10 mins

Incremental load General Ledger data in GLD Layer

Full load twice caused throttling for the next 24 hours                                                                 



Agenda

Power BI Intro Power BI at Alltech

Power BI Service &

Reporting Structure
Power BI vs. Fabric

Certification & 
Sensitivity labels

Self-service

Putting it all togetherAI & Data Agents



Power BI Introduction
Power BI
ÅConnects to diverse data sources, transforms data 

with Power Query, models logic with DAX, and 

delivers interactive analytics

Power BI Suite
ÅPower BI Desktop

ÅWindows app for report authoring and external 

tools 

ÅPower BI Service

ÅCloud platform for sharing, collaboration, and 

online authoring 

ÅOther capabilities

ÅMobile app, paginated reports, and on -premises 

reporting



Power BI Terminology

Semantic Model
ÅCollection of related data tables 

for building reports and visuals 

(formerly called a dataset).

Report
ÅVisual insights from a semantic 

model
ÅOften called a "dashboard " 

colloquially, but a dashboard

refers to a specific object in the 

Power BI

Example of star-schema semantic model

Sample report with visuals



The past 
ÅExcel-based reporting 

caused inconsistencies due 

to varied data compilation
ÅSSRSand Targit improved 

accuracy but lacked strong 

permission controls
ÅStatic reports were time-

consuming to customize 

and update

Power BI at Alltech



Switching to Power BI
ÅAdopted Power BI in 2018as 
ǇŀǊǘ ƻŦ !ƭƭǘŜŎƘΩǎ ŘƛƎƛǘŀƭ 
transformation to standardize 
data consumption

ÅScaled from a small team to an 
enterprise reporting platform 
supporting automated insights

ÅPrioritized reliable data 
foundationswith strong 
orchestration, security, and 
governance

Power BI at Alltech



Power BI vs. Fabric
ÅPower BI is now part of the Fabric ecosystem . While there are many overlapping features, there are some things 

unique to Power BI:

Feature Description
Microsoft 

Fabric
Power BI

OneLake Integration Unified data lake shared across workloads

Direct Lake Mode Query OneLakedata without import or caching

Notebooks & Dataflows 

Gen2
Advanced data preparation shared across Fabric

Data Activator Real-time alerting and automation

Security & Governance Centralized governance via Microsoft Purview

Copilot AI-powered assistance for insights and report creation

Power BI Desktop Windows app for report development ñ

Power BI Service Cloud service for publishing, sharing, collaboration ñ

Paginated Reports Pixel-perfect, printable reports ñ



Power BI ðHome Cook Analogy
Imagine you are a cooking dinner at 
home:

Å Buying groceries

Å Preparing & seasoning

Å Cooking

Å Serving

Å Eating

In a "data " sense:

Å Getting data from sources

Å Data staging & ETL

Å Creating a semantic model & report

Å Sharing semantic model and report 
to users

Å Business users consuming reports



FabricðRestaurant Analogy
Imagine you are operating a restaurant :

Å Procuring ingredients

Å Prep cooks preparing the ingredients

Å Line cooks cooking the food

Å Servers bringing food out to guests

Å Guests eat the food, specifically what they 

ordered

In a "data " sense:

Å Data Engineers getting data

Å Pipelines and workflows to clean the data

Å Power BI report developers making 

semantic models available

Å Business users consuming the data that 

they want



Direct Lake

Direct Lake enables Power BI 

semantic models to query data 

directly from OneLake
Å Data remains in Delta tables

with no duplication into the 

model
Å Eliminates refresh requirements, 

simplifying operations and 

improving freshness

Framing gives model owners 

point -in-time control over what 

data is included in a semantic 

model



Reporting Structure - Workspaces

My Workspace
Å Personal workspace for individual 

users
Å Typically used only by report 

creators 

Shared Workspaces
Å Primary location for published 

reports and semantic models
Å Support role-based access, Fabric 

capacity, and organized 

collaboration 

Apps
Å Curated bundles of reports, 

dashboards, and models 

distributed to end users
Å Can be automatically deployed 

and kept up to date



Reporting Structure ðWorkspace Strategy

ÅWorkspaces can be organized by department, region, business function, or project
Å A common pattern separates distribution workspaces (IT-managed) from collaboration 

workspaces (business-led with IT support). 
Å Distinct Development, Test, and Production workspaces support controlled delivery and 

governance
Å Production workspaces are the primary source for business consumption



Reporting Structure - Domains
Å Domains define data 

ownership by grouping data 

around business departments
Å Represent a federated model , 

shifting ownership from 

IT-centric to business-led
ÅWorkspaces are assigned to 

domains, with all items 

included automatically 
Å Enable domain -specific 

settings to be applied 

consistently at scale 
Å Business stakeholders own

their domains and related 

workspaces 
Å Support subdomains for 

finer-grained ownership and 

organization



Power BI -Security

Power BI security is enforced 

through access sharing and 

row -level security (RLS)
ÅSharing permissions control 

user access to semantic 

models and reports, including 

Build permissions for 

self-service analytics
Å RLSrestricts which data 

users can view based on 

defined roles and applies 

consistently to self-service 

use cases



Fabric -Security

Å Fabric security provides more 

granular control:
Å Object -level security (OLS)

restricts access at the individual 

item level, even without 

workspace roles
Å Column -level security (CLS)

limits access to sensitive columns, 

reducing the need for separate 

views
Å Row-level security (RLS) controls 

which data users can see based 

on role definitions and supports 

Direct Lake semantic models.



Power BI ςSelf Service



Power BI ðAnalyzing live data with Excel
Power BI enables Excel analysis

through live connections to 

governed semantic models 
ÅRequires Build permission , with 

row -level and object -level 

security enforced
ÅTwo primary options:
Å Export to Excel (live 

connection): Explore a 

specific visual while staying 

connected to Power BI data
ÅAnalyze in Excel: Access the 

full semantic model in Excel 

for ad-hoc analysis using 

PivotTables

Example of Analyze in Excel PivotTable



Power BI ðConnecting to Semantic Models
Power BI enables reports to 

connect to published semantic 

models, ensuring a single source of 

truth
Å Reduces duplicate and 

competing reports across the 

organization
Å Requires Build permission , with 

row-level and object-level 

security enforced
Å Supports live -connected 

report publishing for secure 

sharing
Å Composite models allow 

additional data sources to be 

extended on top of the 

governed model



Self-Service with Fabric
Visual query enables business user self-service for ad-hoc analysis. Business users 

don't need to worry that they accidently change the underlying data


