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1. Semantic Model Fundamentals
A semantic model defines the business layer between raw data and reports. It provides a consistent, governed interface for business users to explore data through measures, hierarchies, and relationships.
1.1 Model Components
	Component
	Description
	Example

	Tables
	Data entities
	fact_claims, dim_member

	Columns
	Table attributes
	claim_amount, member_name

	Relationships
	Table connections
	fact → dim via key

	Measures
	Calculated metrics
	Total Claims, Avg Cost

	Hierarchies
	Drill-down paths
	Year → Quarter → Month



1.2 Design Principles
1. Star Schema: Central fact table with dimension tables
1. Single Source of Truth: One definition for each measure
1. User-Friendly: Business terminology, not technical
1. Performant: Optimized for query patterns
1. Governed: Security and documentation


2. Table Organization
2.1 Table Types
Fact Tables
1. Contain quantitative measures (amounts, counts)
1. Many rows, few columns
1. Foreign keys to dimensions
1. Date keys for time analysis
1. Examples: fact_claims, fact_enrollment, fact_payments
Dimension Tables
1. Contain descriptive attributes
1. Fewer rows, more columns
1. Primary key for joins
1. Hierarchies for drill-down
1. Examples: dim_member, dim_provider, dim_date
2.2 Star Schema Design
Semantic Model Structure:

                    dim_date
                        │
  dim_member ───── fact_claims ───── dim_provider
                        │
                  dim_procedure

Relationships: All many-to-one from fact to dimensions
Filter Direction: Single (dimension filters fact)
2.3 Display Folders
Organize columns into logical folders for user navigation:
dim_member:
  📁 Demographics
     └── First Name, Last Name, DOB, Gender
  📁 Address
     └── City, State, Zip
  📁 Keys (Hidden)
     └── sk_member_id, member_id


3. Relationships
3.1 Relationship Types
	Cardinality
	Description
	Use Case

	Many-to-One
	Fact to dimension
	Most common

	One-to-One
	Extended attributes
	Table splitting

	Many-to-Many
	Bridge scenarios
	Multi-value dims



3.2 Cross-Filter Direction
1. Single: Dimension filters fact (default, recommended)
1. Both: Bi-directional filtering (use sparingly)
1. Both can cause ambiguity and performance issues
3.3 Active vs Inactive Relationships
// Multiple date relationships
fact_claims[service_date] → dim_date[date] (Active)
fact_claims[paid_date] → dim_date[date] (Inactive)

// Use USERELATIONSHIP for inactive
Paid Amount by Paid Date = 
CALCULATE(
    [Total Paid Amount],
    USERELATIONSHIP(fact_claims[paid_date], dim_date[date])
)
3.4 Role-Playing Dimensions
Same dimension used multiple times with different roles:
dim_date as 'Service Date'
dim_date as 'Paid Date'
dim_date as 'Received Date'

Create views or copies with role-specific names


4. Measures
Measures define business calculations that aggregate data dynamically based on filter context.
4.1 Base Measures
// Simple aggregations
Total Claims = SUM(fact_claims[claim_amount])

Claim Count = COUNTROWS(fact_claims)

Member Count = DISTINCTCOUNT(fact_claims[member_id])

Average Claim = AVERAGE(fact_claims[claim_amount])
4.2 Calculated Measures
// Ratios
Paid to Billed Ratio = 
DIVIDE([Total Paid], [Total Billed], 0)

// Per-unit metrics
Cost Per Member = 
DIVIDE([Total Claims], [Member Count], 0)

// Formatted percentage
Denial Rate = 
DIVIDE([Denied Claims], [Total Claims], 0)
4.3 Time Intelligence
// Year-to-date
YTD Claims = 
TOTALYTD([Total Claims], dim_date[date])

// Previous year
PY Claims = 
CALCULATE([Total Claims], SAMEPERIODLASTYEAR(dim_date[date]))

// Year-over-year change
YoY Growth = 
VAR CurrentYear = [Total Claims]
VAR PreviousYear = [PY Claims]
RETURN
DIVIDE(CurrentYear - PreviousYear, PreviousYear, 0)


5. Hierarchies
Hierarchies enable drill-down navigation through related attribute levels.
5.1 Common Hierarchies
Date Hierarchy:
  Year → Quarter → Month → Day

Geography Hierarchy:
  Region → State → City → Zip

Organization Hierarchy:
  Division → Department → Team

Product Hierarchy:
  Category → Subcategory → Product
5.2 Creating Hierarchies
1. Select parent column in dimension table
1. Right-click → Create hierarchy
1. Add child levels in order
1. Rename hierarchy meaningfully
1. Hide individual columns after hierarchy creation
5.3 Hierarchy Best Practices
1. Create hierarchies in dimension tables only
1. Limit to 5-6 levels maximum
1. Use natural business groupings
1. Name levels clearly (not 'Level 1')
1. Test drill-down paths with users


6. Row-Level Security
RLS restricts data access based on user identity.
6.1 RLS Components
1. Roles: Define user groups
1. Filters: DAX expressions that filter tables
1. Members: Users/groups assigned to roles
1. Testing: Validate with 'View as' feature
6.2 Static RLS
// Role: Northeast Region
// Filter on dim_region:
[region] = "Northeast"
6.3 Dynamic RLS
// User security table
UserRegionAccess:
  | user_email           | region    |
  | alice@company.com    | Northeast |
  | bob@company.com      | West      |

// DAX filter on dim_region:
[region] IN SELECTCOLUMNS(FILTER(UserRegionAccess, [user_email] = USERPRINCIPALNAME()), "region", [region])
6.4 RLS Best Practices
1. Use dynamic RLS for scalability
1. Create security tables in source system
1. Test with actual user accounts
1. Document role assignments
1. Monitor RLS performance impact


7. Best Practices
7.1 Design Guidelines
1. Use star schema design
1. Create clear measure naming: [Total Claims], not [Claims]
1. Hide technical columns from report view
1. Add descriptions to measures and tables
1. Use display folders for organization
1. Document business rules in measure comments
7.2 Performance Guidelines
1. Minimize columns in model (remove unused)
1. Use integer keys for relationships
1. Avoid bi-directional relationships
1. Use CALCULATE sparingly in measures
1. Pre-aggregate large fact tables
7.3 Naming Conventions
	Element
	Convention
	Example

	Fact Table
	fact_[subject]
	fact_claims

	Dimension
	dim_[entity]
	dim_member

	Measure
	[Action] [Subject]
	Total Claims

	Column
	Sentence case
	Member Name
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