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What is MDX?

• MDX retrieves data from a cube
• MDX supports query statements
• MDX supports expressions
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Defining Members

Member – A Single Item from a Dimension
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Every Cell Has a Name

All Product
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A tuple is…

• A multidimensional cell coordinate
• At most one member from a dimension
• Unspecified members use “current” 

member
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An MDX Query Statement

CUBE
• Has dimensions 

(up to 128)
• Symmetrical
• All possible values

REPORT
• Has axes

(usually 2)
• Asymmetrical
• Subset of values

East West
Gross Sales Gross Sales

Drama 1,299,343 2,299,419
Action 1,943,244 1,905,510
Romance 906,045 720,358
Comedy 1,358,210 2,020,358

MDX 
Query
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Sets and Axes

• A Set Is a Collection of One or More 
Tuples

• Use a Set to Display Multiple Members on 
an Axis

• A Set Appears Only on an Axis
• Query Statement May Have up to 128 

Axes
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The Two Functions of MDX

• MDX Query Statement
– Query language similar to SQL query used by 

client browsers
– Returns a complete report of values

• MDX Expression
– Multidimensional formula similar to 

spreadsheet formula used to create 
calculated members

– Returns a single value
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MDX Expressions

• Used to create calculations
• Like a spreadsheet formula copied to each 

cell of the report
– Readable item names
– Not based on location
– More than two dimensions

• Return number or string
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MDX in the Cube 
• Calculated Members

– Created as separate members in a given dimension
– Do not aggregate

• Custom Rollup Formulas
– Override the Aggregate Function properties across a 

dimension level
– Apply to all members of a level

• Custom Member Formulas
– Replace the definition of a single member without 

affecting other members
– Enable members to aggregate with the other 

dimension members
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MDX in the Cube (cont)
• Calculated Cells

– Replace data values in existing cube cells
• Named Sets

– A defined set of members that can be reused 
• Default Member of a Dimension
• Security

– Default Member for Specific Users
– Dimension and Cell 

• All Member Formula
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Complete and Partial Tuples
• Complete tuple

– One member from each dimension
– Required to retrieve a value

• Partial tuple
– Omits some dimensions
– May have as few as one dimension
– Omitted dimensions use current member

• Current member defined by:
– Row/column axes
– Slicer definition
– Default member 
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Unspecified Dimensions

• Unspecified dimensions
use the current member

([Sales Units])

(State.CurrentMember,
Time.Calendar.CurrentMember,

Product.CurrentMember,
[Sales Units])



copyright by Tech Conferences and the Author. All rights reserved worldwide. Reprinted by permission.

SQL Server Magazine LIVE!

Average Price

[Measures].[Sales Dollars] /
[Measures].[Sales Units]

Ca SuProduct Name Sales Dollars Sales Units Avg Price
Bread $2,226 1,055         $2.11

Bagels $226 110            $2.06
Colony Bagels $23 20               $1.17
Fantastic Bagels $44 13               $3.42
Great Bagels $92 51               $1.81
Modell Bagels $43 13               $3.27
Sphinx Bagels $24 13               $1.83

Muffins $1,001 497            $2.01
Sliced Bread $999 448            $2.23

Dairy $4,121 1,980         $2.08

Meat $3,317 1,510         $2.20

Grand Total $9,663 4,545         $2.13
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Percent of Total

[Measures].[Sales Units] /
([Measures].[Sales Units], 
[Product].[All Product])

Ca SuProduct Name Sales Dollars Sales Units Percent of Total
Bread $2,226 1,055         23%

Bagels $226 110            2%
Colony Bagels $23 20               0%
Fantastic Bagels $44 13               0%
Great Bagels $92 51               1%
Modell Bagels $43 13               0%
Sphinx Bagels $24 13               0%

Muffins $1,001 497            11%
Sliced Bread $999 448            10%

Dairy $4,121 1,980         44%

Meat $3,317 1,510         33%

Grand Total $9,663 4,545         100%
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Percent of Parent

[Measures].[Sales Units] / 
([Measures].[Sales Units], 
[Product].Parent)

Ca SuProduct Name Sales Dollars Sales Units Percent of Parent
Bread $2,226 1,055         23%

Bagels $226 110            10%
Colony Bagels $23 20               18%
Fantastic Bagels $44 13               12%
Great Bagels $92 51               46%
Modell Bagels $43 13               12%
Sphinx Bagels $24 13               12%

Muffins $1,001 497            47%
Sliced Bread $999 448            42%

Dairy $4,121 1,980         44%

Meat $3,317 1,510         33%

Grand Total $9,663 4,545         
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Using MDX With Time

• Identifying the Current Period
– The Default Member of Time 
– Dimension Security
– Named Sets

• Creating Time Calculations
– Growth Calculations
– Year to Date, Quarter to Date
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Techniques for Identifying the 
Current Period

• Using a VBA Function
• Using Last Non-Empty Member
• Loading Time Members Only Through the 

Current Period 
• Using a Member Property



copyright by Tech Conferences and the Author. All rights reserved worldwide. Reprinted by permission.

SQL Server Magazine LIVE!

Identify Current Period – Using 
VBA Function

• Using VBA functions like Date() or 
Now()

•StrtoMember("[" + 
Format(now(),"mmmm") + ", " + 
Format(now(),"yyyy") + "]")

• Current period doesn’t always equate 
to the period based on time
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Identify Current Period – Last 
Non Empty

• Search for last non-empty member
Tail(Filter([Time].[Month].members
,Not IsEmpty( [Measures].[Actual
Units]))).item(0)

• Last non-empty member isn’t always 
the current time period—watch actual 
vs budget or partial months.
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Identify Current Period – Load 
Actual

• Load time metadata only through 
current period and grab last period

ClosingPeriod()
• May not work if also have budget
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Identify Current Period – Using 
Member Property

• Using Member Properties
•StrtoMember ("[" + 
Ancestor([time].currentmember, [Year 
Name]).properties ("Currentmember 
Date")+"]")

• Load while doing ETL processing
• Need to find good home for member 

property
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Using the Current Period

• Default Member of Time Dimension
• Dimension Security
• Named Sets
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Named Sets
• Named Sets allows setting up groups of 

time members to be used on an axis of a 
report

• Allows sets to automatically update for 
the current period

• Example: all months this year through 
the current period
YTD(StrtoMember ("[" + Ancestor([time 
snowflake].currentmember, [Year 
Name]).properties("Currentmember 
Date")+"]"))
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Creating Time Related 
Calculations

• Year-to-date, Month-to-date, etc
– PeriodsToDate or YTD,QTD,MTD, WTD

• Rolling Averages
– Lastperiods

• Comparison to prior period 
– Prevmember

• Comparison to same period last year, 
month, etc.
– ParallelPeriod
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Growth from Prior Period

[Sales Dollars] - ([Time].[Calendar]. CurrentMember.PrevMember, [Sales Dollars])
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Growth from Parallel Period

[Sales Dollars] - (ParallelPeriod ([Calendar Year]), 1,[Sales Dollars])
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Time Calculations - Where They 
Should Reside?

• For each measure create a new 
calculated member

• Create a “dummy” dimension and 
store calculations there

• Create calculations in the Time 
dimension
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Create a Calculated Member for 
Each Measure

• YTD Sales
– SUM (YTD(),[Measures].[Sales Dollars])

• Rolling 12 Month Average
– Avg(Lastperiods(12),[Measures].[Sales Dollars])

• Change from last Period
– [Measures].[Sales Dollars] - ([Measures].[Sales 

Dollars],[Time].PrevMember)
• Change from Prior Year

– [Measures].[Sales Dollars] - ([Measures].[Sales 
Dollars],ParallelPeriod([Time].[Year],1,[Time].CurrentMember))

• NOTE: This can be a maintenance nightmare with 
numerous measures.
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Create a “Dummy” Dimension
• Either add dummy dimension in fact table or 

trick Analysis Manager
• Set TimeSlice (dummy dimension) as Parent 

for all calculations
– YTD Example: [TimeSlice].YTD = SUM (YTD())

• Dimension slices across measures and Time 
• Fewer calculations to maintain
• Need to be careful with non-sum measures
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Create Calculations in the Time 
Dimension

• Set Time as parent for all calculations
• Can only see values for the “current” period
• Use the member property (or other 

methodology) for identifying the current period
• YTD Example

– Sum(YTD(Strtomember ("[" + Ancestor([time SF with 
Calcs].currentmember, [Year 
Name]).properties("Currentmember Date")+"]")))

• Can use Custom Member Formulas – creative 
approach

• Often intuitive location for reporting
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Multiple Hierarchies with Time

• Allow for different calendars
• Makes calculations more complex
• Makes the use of defaultmember 

challenging
• Not all client tools recognize
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YTD Example with Multiple 
Hierarchies

IIF 
([Time].[CalendarWeek].CurrentMember.l
evel.ordinal <>0, 

SUM(YTD([Time].[CalendarWeek].CurrentM
ember), [Measures].[Sales Dollars] ),

IIF 
([Time].[FiscalWeek].CurrentMember.lev
el.ordinal <>0 , 

SUM(YTD([Time].[FiscalWeek].CurrentMem
ber), [Measures].[Sales Dollars] ),

NULL))
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Calculated Cells

• Change the Value of Actual Cube Cells
• Calculation is Performed at Query Time
• Applicable in Several Applications

– Financial Modeling
– Inventory Balances
– Currency Conversion
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Currency Conversion Example

• Calculated Member – ConversionRate
• Calculated Cell - CurrencyConversion
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Conversion Rate
[Measures].[Convrate]:
iif(acct.currentmember.properties("ValueType") = 

"currency",
iif(ancestor(geo.currentmember, [Country]).name <> "" ,

Lookupcube(
"Currency", 
"(" + membertostr([date].currentmember) + "," +
"[Country]." + ancestor(geo.currentmember, [Country]).name + 
")" ) ,

1),
1)

•
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Currency Conversion
• Subcube

[Date].[Month].MEMBERS, {[Measures].[Amount]}

• Condition
[Acct].Currentmember.Properties("ValueType") = "currency"

• Formula
CalculationPassValue(Amount,0) * Convrate
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More Information

• www.aspirity.com
• Aspirity / OLAP Train Courses

– 2093 MDX Course
• SQL Server Magazine
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Thank you!

• Please drop off your 
session evaluations in 
the basket at the back 
of the room!

• Your comments are 
greatly appreciated!



 


