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· About Me 
 
o Business Intelligence / Data Warehousing Consultant for Mariner (Charlotte, NC) 

 
o MCTS/MCITP ɀ SQL Server 2008 BI 

 
o 2011 Microsoft Community Contributor Award recipient  

 
o C# & ASP.NET Developer 

 
o Implemented Financial BI Solutions for the last 8 years 



Session Overview 
VBrief introduction to PowerPivot & DAX 

V$ÅÆÉÎÅ Ȱ%ÖÁÌÕÁÔÉÏÎ #ÏÎÔÅØÔȱ 

VCompare MDX and DAX rules for establishing context 

VDescribe DAX context evaluation and how it can be 
manipulated 

VExamples using business calculations 



PowerPivot 
·A collection of applications and services for creating 

business intelligence solutions 

·Comes in two flavors:  Excel and SharePoint 

·%ÎÁÂÌÅÓ ÕÓÅÒÓ ÔÏ ÂÅÎÅÆÉÔ ÆÒÏÍ Ȭ3ÅÌÆ-3ÅÒÖÉÃÅ ")ȭ ÂÙȡ 

·Integrating data from multiple sources 

·Creating calculations 

·Reporting through efficient aggregations 

 



Data Analysis Expressions (DAX) 
·An expression language used to develop calculations 

in: 
ü PowerPivot   

ü SSAS 2011 Business Intelligence Semantic Model  

ü Cresent  

 

·Uses in-memory columnar storage engine (Vertipaq) 

·Can expose itself to clients through relational as well 
as multidimensional interfaces 

 



Business Intelligence (the PowerPivot way) 



·PowerPivot / DAX advantages as a BI tool 

üAbility to integrate multiple data sources, each 

containing millions of rows of data 

üExcel-like formula syntax  

üCan reshape in-memory data model to better suit 

reporting needs 

üCan to publish and automate reports 

üAbility to gain enterprise -wide visibility on spreadsheet 

popularity and use 

 

 

 





Context 
 

 

 

 

 

 

 

Wine cup or two human faces? 

We interpret reality and assign a context to what we see 



What is Evaluation Context? 
·In DAX & MDX, it refers the set of rules followed in 

order to determine how a calculation should be 
interpreted  

·What makes possible dynamic analysis 

 





Both languages use a coordinate system to establish how 
a formula context gets interpreted 

MDX  DAX 



MDX Example 

·What is the total amount of reseller sales across all 
products and all years? 

 

 

 

 

 

 

   $80,450,596.98 

SELECT 
 [Measure].[Reseller Sales Amount] ON COLUMNS 
FROM 
 [Adventure Works]  
WHERE 
 [Product].[Product].[All]  



SELECT [Organization].[Organizations].[Organization Level 01].&[1] ON COLUMNS 
FROM [Adventure Works]  

SELECT Head([Employee].[Vacation Hours].Members) ON COLUMNS 
FROM [Adventure Works] 

SELECT FROM [Adventure Works]  
WHERE [Destination Currency].[Destination Currency]  

SELECT FROM [Adventure Works] 

$80,450,596.98 



MDX Rules for Evaluating Context 
·Complete tuples  use explicitly stated members.  

 

·In partial tuples , omitted members are derived 
using the following sequence: 

I. Use default member. If absent, then: 

II. Use [ALL]  member. If absent, then: 

III. Use first  member 



SELECT [Organization].[Organizations].[Organization Level 01].&[1] ON COLUMNS 
FROM [Adventure Works]  

SELECT Head([Employee].[Vacation Hours].Members) ON COLUMNS 
FROM [Adventure Works] 

SELECT FROM [Adventure Works]  
WHERE [Destination Currency].[Destination Currency]  

SELECT FROM [Adventure Works] 

$80,450,596.98 

DEFAULT MEMBER 

[ALL] MEMBER 

FIRST MEMBER 

ALL OF THE ABOVE 



DAX Example 

·What is the total amount or reseller sales across all 
products and all years? 

 

 

 

 

 

     

CALCULATE( 
 SUM(FactResellerSales[SalesAmount]),  
  ALL(DimProduct ),  
  ALL(DimDate) 
 ) 
 

·What is the total amount of reseller sales across all 
products and all years? 

 

 

 

 

 

 

   $80,450,596.98 



CALCULATE( 
                       SUM(FactResellerSales[SalesAmount]), 
                                     ALL(DimProduct ), 
                                     ALL(DimDate) 
                        ) 

In -memory Vertipaq  table  

Column  



SUM(FactResellerSales[SalesAmount])  

CALCULATE( 
        SUM(FactResellerSales[SalesAmount]), 
                       ALL(FactResellerSales[SalesOrderNumber])   ) 

CALCULATE( 
       SUM(FactResellerSales[SalesAmount]),  
       ALL(DimProduct ) ) 

SUMX( 
                      FactResellerSales, FactResellerSales[SalesAmount] ) 

$80,450,596.98 



DAX Rules for Evaluating Context 
·Intersection of active rows on in-memory tables 

(including their relationships)  

·DAX makes no assumptions for members omitted in 
formula  

·Filters can use three types of contexts when deriving 
what rows qualify as active in a calculation: 

I. Row Context  

II. Query Context  

III. Filter Context  



SUM(FactResellerSales[SalesAmount])  

CALCULATE( 
        SUM(FactResellerSales[SalesAmount]), 
                       ALL(FactResellerSales[SalesOrderNumber])   ) 

CALCULATE( 
       SUM(FactResellerSales[SalesAmount]),  
       ALL(DimProduct ) ) 

SUMX( 
             FactResellerSales, FactResellerSales[SalesAmount] ) 

$80,450,596.98 

ONE TABLE ɀ NO FILTERS 

ONE TABLE ɀ ONE 
FILTER 

TWO TABLES ɀ ONE 
FILTER 

ONE TABLE ɀ ROW BY 
ROW ITERATION 



Break (an quick look at DAX 
internals) 
·All relationships follow and left outer join, creating 
ȬÅØÔÅÎÄÅÄȭ ÔÁÂÌÅÓȢ 

·These tables are then evaluated in conjunction with 
the other ones in a formula by stacking them.  
#ÏÌÕÍÎÓ ÔÈÁÔ ÇÅÔ ȬÂÌÏÃËÅÄȭ ÐÒÅÖÁÉÌȢ  !Ô ÔÈÅ ÅÎÄ ÏÆ ÔÈÅ 
process, context gets established. 



DAX Row Context 
·Evaluates expression on the current row 

·If the table has a relationship with another table, it can 
propagate to all columns on that table that are related 
to the current row  

         



  

In-memory Table in PowerPivot Window  



DAX Query context 
·Subset of data implicitly retrieved when resolving a 

formula 

·Based on row and column headers, slicers and report 
filters 

·Different for each cell on a pivot table 



Year 2001 + Bikes Category + Road Bikes + Reseller Sales 

Pivot Table in Excel 



DAX Filter Context 
·Added when specifying filter constraints via DAX 

formula arguments 

·Applies on top of row context and query context 

 



CALCULATE( 
                      SUM(FactResellerSales[SalesAmount]),  
                      DimProductɏ#ÏÌÏÒɐ К Ȱ2ÅÄȱ ) 

Filter Context 

Year 2001 + Bikes Category +  

Road Bikes + Reseller Sales + 

Red Color  

 



·DAX evaluation context is resolved by: 

1. Establishing what in -memory tables and 
relationships are active in the calculation 

 

2. Finding what rows within those tables are active in 
the calculation 

 

3. Determining the intersection of active rows for 
each filter across the different contexts 



MDX vs DAX: Evaluation Context Comparison 

·Both languages follow precise rules to establish 
context 

·MDX translate omitted members into actual cube 
members. 

·DAX makes no translation for omitted members, it 
only uses members that in the current context  



·MDX can easily achieve the same functionality as 
$!8ȭÓ ÆÉÌÔÅÒ ÁÎÄ ÑÕÅÒÙ ÃÏÎÔÅØÔ 

 

·Row by row calculations in SSAS are possible using: 

üMeasure group expressions 

üNamed columns in DSV 

üMDX Crossjoin 

 

·MDX Crossjoins can have performance degradation 
with leaf level calculations. The performance impact of 
using these type of calculations is generally lower in 
DAX 





DAX functions that affect evaluation context generally 
take columns or entire tables as input parameters 

 

 

 

 

 

 

 

 



DAX calculations can be: 
·Calculated Columns:  

üPersisted as a new column added to an in-memory table 

 

 

 

·Measures: 

üOutput is calculated in the context of all filters applied 
to a spreadsheet cell 



Sample Data Model 

 

 

 

 

 

 
Order Date 



Row context manipulation:  
The RELATED Function 
·Returns a related value from another table 

·Requires a relationship between tables 



  RELATED(DimProductSubcategory[EnglishProductSubcategoryName]) 

DimProduct   
In-Memory Table 



A similar function, RELATEDTABLE can be used to 
summarize member values  

SUMX( 
 RELATEDTABLE(FactResellerSales),  
 FactResellerSales[SalesAmount] 
) 

DimProduct   
In-Memory Table 



Row context manipulation: 
AggregateX functions   
Following an iterative process, these functions execute 
row by row calculations and aggregate all rows at the end 

 

 

 

  

AggregateX  Functions  

AverageX 

CountaX 

CountX 

MaxX 

MinX  

SumX 



                  Signature:  AggX(table, expression) 

 



SUMX from dimension table, calling on the fact table: 

·The value for each product is different 

 

 

 

 

 

 

SUMX( 
 RELATEDTABLE(FactResellerSales),  
           FactResellerSales[OrderQuantity ] * FactResellerSales[UnitPrice] 
) 

DimProduct   
In-Memory Table 

Evaluation Context: Sample Case using Row Context 




