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How to find ready made cube “Sales”?
Steps to find Sales cube in Management studio
1) In Business Intelligent Development Studio BIDS:
a. Open “AdventureWorksDW2008_MDX” project
b. Change the server of the project to your server

c. Change the database connection on data source to your connection to 
“AdventureWorksDW”

d. Deploy the project

e. Process “Sales” cube
2) In Management Studio:
a. Connect to “Analysis Services”
b. Open Databases ( AdventureWorksDW2008_MDX 
· Cube: Sales (Browse)
What is MDX? How does it differ than SQL?
Introduction to MDX 

MDX, an acronym for Multidimensional Expressions, is a syntax that supports the definition and manipulation of multidimensional objects and data. 
MDX is similar in many ways to the Structured Query Language (SQL) syntax, but is not an extension of the SQL language. In fact, some of the functionalities that are supplied by MDX can be supplied by SQL, but they are not efficient or intuitive as MDX.

As with an SQL query, each MDX query requires a data request (the SELECT clause), a starting point (the FROM clause), and a filter (the WHERE clause). These and other keywords provide the tools used to extract specific portions of data from a cube for analysis. MDX also supplies a robust set of functions for the manipulation of retrieved data, as well as the ability to extend MDX with user-defined functions.

MDX, like SQL, provides data definition language (DDL) syntax for managing data structures. There are MDX commands for creating (and deleting) cubes, dimensions, measures, and their subordinate objects.

Key Concepts in MDX

The purpose of Multidimensional Expressions (MDX) is to make accessing data from multiple dimensions easier and more intuitive. 

Dimensions, Levels, Members, and Measures

Most languages used for data definition and manipulation, such as SQL, are designed to retrieve data in two dimensions: a column dimension and a row dimension. The following table illustrates a traditional relational database, used to store order information.
	DepartmentID
	DepartmentName

	IS
	Information System

	IT
	Information Technology

	CS
	Computer Science

	DS
	Decision Support


Each table represents two-dimensional data. At the intersection of each row and column is a single element of data, called a field. The specific columns to be viewed in an SQL query are specified with a SELECT statement, and the rows to be retrieved are limited by a WHERE clause. 

Multidimensional data, on the other hand, can be represented by structures with more than two dimensions. These structures, called cubes, have multiple dimensions. At the intersection of dimensions in a cube, there may be more than one element of data, called a measure. The following diagram illustrates a cube that employs three dimensions, Route, Service and Time; and two measures, Packages and Last. Each dimension is broken down into different levels, each of which is broken down further into members. For example, the Source dimension supplies the Eastern Hemisphere level, which is broken down into four members, Africa, Asia, Australia, and Europe.
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As you can see, the querying of even simple data out of a multidimensional data source can be a complex task. A cube can have more than three dimensions, for example, or it may only have one dimension. 

The concepts of cubes, dimensions, levels, members, and measures are important to the understanding of MDX syntax. Further reading on these architectural topics is recommended if you are new to online analytical processing (OLAP) databases.

Cells, Tuples, and Sets

As SQL returns a subset of two-dimensional data from tables, MDX returns a subset of multidimensional data from cubes.

The cube diagram illustrates that the intersection of multidimensional members creates cells from which you can obtain data. To identify and extract such data, whether it be a single cell or a block of cells, MDX uses a reference system called tuples. Tuples list dimensions and members to identify individual cells as well as larger sections of cells in the cube; because each cell is an intersection of all the dimensions of the cube, tuples can uniquely identify every cell in the cube. For the purposes of reference, measures in a cube are treated as a private dimension, named Measures, in the cube itself. For example, in the preceding diagram, the following tuple identifies a cell in which the value is 240:

(Source.[Eastern Hemisphere].Africa, Time.[2nd half].[4th quarter], Route.Air, Measures.Packages)

The tuple uniquely identifies a section in the cube; it does not have to refer to a specific cell, nor does it have to encompass all of the dimensions in a cube. The following examples are all tuples of the cube diagram:

(Source.[Eastern Hemisphere])

(Time.[2nd half], Source.[Western Hemisphere])

These tuples provide sections of the cube, called slices, which encompass more than one cell.

An ordered collection of tuples is referred to as a set. In an MDX query, axis and slicer dimensions are composed of such sets of tuples. The following example is a description of a set of tuples in the cube in the diagram:

{ (Time.[1st half].[1st quarter]), Time.[2nd half].[3rd quarter]) }

In addition, it is possible to create a named set. A named set is a set with an alias, used to make your MDX query easier to understand and, if it is particularly complex, easier to process.

Axis and Slicer Dimensions

In SQL, it is usually necessary to restrict the amount of data returned from a query on a table. For example, you may want to see only two fields of a table with forty fields, and you want to see them only if a third field meets a specific criteria. You can accomplish this by specifying columns in the SELECT statement, using a WHERE statement to restrict the rows that are returned based on specific criteria.

In MDX, those concepts also apply. A SELECT statement is used to select the dimensions and members to be returned, referred to as axis dimensions. The WHERE statement is used to restrict the returned data to specific dimension and member criteria, referred to as a slicer dimension. An axis dimension is expected to return data for multiple members, while a slicer dimension is expected to return data for a single member.

The terms "axis dimension" and "slicer dimension" are used to differentiate the dimensions of the cells in the source cube of the query, indicated in the FROM clause, from the dimensions of the cells in the result cube, which can be composed of multiple cube dimensions.
Calculated Members

Calculated members are members that are based not on data, but on evaluated expressions in MDX. They are returned in the same fashion as a normal member. MDX supplies a robust set of functions that can be used to create calculated members, giving you extensive flexibility in the manipulation of multidimensional data.

User-Defined Functions

MDX provides extensibility in the form of user-defined functions using any programming language that can support Component Object Model (COM) interfaces. You create and register your own functions that operate on multidimensional data as well as accept arguments and return values in the MDX syntax. You can call user-defined functions from within Calculated Member Builder, data definition language (DDL) statements that support MDX, and MDX queries.

Comparison of SQL and MDX

The Multidimensional Expressions (MDX) syntax appears, at first glance, to be remarkably similar to the syntax of Structured Query Language (SQL). In many ways, the functionality supplied by MDX is also similar to that of SQL; with effort, you can even duplicate some of the functionality provided by MDX in SQL.

However, there are some striking differences between SQL and MDX, and you should be aware of these differences at a conceptual level. The following information is intended to provide a guide to these conceptual differences between SQL and MDX, from the point of view of an SQL developer.

The principal difference between SQL and MDX is the ability of MDX to reference multiple dimensions. MDX provides commands that are designed specifically to retrieve data as multidimensional data structures with almost any number of dimensions. 

SQL refers to only two dimensions, columns and rows, when processing queries. Because SQL was designed to handle only two-dimensional tabular data, the terms "column" and "row" have meaning in SQL syntax.

MDX, in comparison, can process one, two, three, or more dimensions in queries. Because multiple dimensions can be used in MDX, each dimension is referred to as an axis. The terms "column" and "row" in MDX are simply used as aliases for the first two axis dimensions in an MDX query; there are other dimensions that are also aliased, but the alias itself holds no real meaning to MDX. MDX supports such aliases for display purposes; many OLAP tools are incapable of displaying a result set with more than two dimensions.

In SQL, the SELECT clause is used to define the column layout for a query, while the WHERE clause is used to define the row layout. However, in MDX the SELECT clause can be used to define several axis dimensions, while the WHERE clause is used to restrict multidimensional data to a specific dimension or member.

In SQL, the WHERE clause is used to filter the data returned by a query. In MDX, the WHERE clause is used to provide a slice of the data returned by a query. While the two concepts are similar, they are not equivalent. 

The SQL query uses the WHERE clause to contain an arbitrary list of items that should (or should not) be returned in the result set. While a long list of conditions in the filter can narrow the scope of the data that is retrieved, there is no requirement that the elements in the clause will produce a clear and concise subset of data.

In MDX, however, the concept of a slice means that each member in the WHERE clause identifies a distinct portion of data from a different dimension. Because of the organizational structure of multidimensional data, it is not possible to request a slice for multiple members of the same dimension. Because of this, the WHERE clause in MDX can provide a clear and concise subset of data.

The process of creating an SQL query is also different than that of creating an MDX query. The creator of an SQL query visualizes and defines the structure of a two-dimensional rowset and writes a query on one or more tables to populate it. In contrast, the creator of an MDX query usually visualizes and defines the structure of a multidimensional dataset and writes a query on a single cube to populate it. This could result in a multidimensional dataset with any number of dimensions; a one-dimensional dataset is possible, for example.

The visualization of an SQL result set is intuitive; the set is a two-dimensional grid of columns and rows. The visualization of an MDX result set is not as intuitive, however. Because a multidimensional result set can have more than three dimensions, it can be challenging to visualize the structure. To refer to such two-dimensional data in SQL, the name of a column and the unique identification of a row, in whatever method is appropriate for the data, are used to refer to a single cell of data, called a field. However, MDX uses a very specific and uniform syntax to refer to cells of data, whether the data forms a single cell or a group of cells.

Although SQL and MDX share similar syntax, the MDX syntax is remarkably robust, and it can be complex. However, because MDX was designed to provide a simple, effective way of querying multidimensional data, it addresses the conceptual differences between two-dimensional and multidimensional querying in a consistent and easily understood fashion.
Summary
· MDX executes in Multidimensional cube

· The way to think when solving a problem is to clearly specify:

· Dimension members:

· First thing is to search for keywords; such as: display or list.
· Then check if these keywords represent measures; such as: profit, cost, sales, count, average…
· If not measures, then it comes from other dimension

· The output should be stated as follows:

Select {…} on columns,

          {…} on rows

Where … represent one or more dimensions or dimension members.

· Measures: are preferably set on where clause
· Member that limit results:

· Any constraints given in the statement of query on required output are set in the where clause, beside measures; for example: gender= “female”, quarter=Q1 …
· Note: all examples at the end of the explanation are built on Adventure works DW Standard Edition
Basic syntax of MDX <select… from… where…>:
A basic Multidimensional Expressions (MDX) query is structured in a fashion similar to the following example:

SELECT [<axis_specification>

       [, <axis_specification>...]]

FROM [<cube_specification>]

[WHERE [<slicer_specification>]]

Basic MDX Syntax - SELECT Statement

In MDX, the SELECT statement is used to specify a dataset containing a subset of multidimensional data. To discuss the various syntax elements of the MDX SELECT statement, this topic presents a basic MDX query example and breaks it down into its syntax elements, discussing the purpose and structure of each element.

To specify a dataset, an MDX query must contain information about: 

· The number of axes. You can specify up to 128 axes in an MDX query.

· The members from each dimension to include on each axis of the MDX query.

· The name of the cube that sets the context of the MDX query.

· The members from a slicer dimension on which data is sliced for members from the axis dimensions. 

This information can be complex. As you will see in this topic, MDX syntax can provide such information in a simple and straightforward manner, using the MDX SELECT statement.

Basic MDX Query Example

The following MDX query example is used to discuss the various parts of basic MDX SELECT statement syntax:

SELECT {[Measures].[Sales Amount],[Measures].[Unit Price]} on COLUMNS,



{[Dim Time].[Calendar Year].&[2003],[Dim Time].[Calendar Year].&[2004]} on ROWS
FROM [Sales]

WHERE [Dim Sales Territory].[Sales Territory Group].&[Europe]

The basic MDX SELECT statement contains a SELECT clause and a FROM clause, with an optional WHERE clause.

· The SELECT clause determines the axis dimensions of an MDX SELECT statement. Two axis dimensions are defined in the MDX query example. 

· The FROM clause determines which multidimensional data source is to be used when extracting data to populate the result set of the MDX SELECT statement.

· The WHERE clause optionally determines which dimension or member to use as a slicer dimension; this restricts the extracting of data to a specific dimension or member. The MDX query example uses a WHERE clause to restrict the data extract for the axis dimensions to a specific member of the Store dimension. 
· The MDX SELECT statement supports other optional syntax, such as the WITH keyword, and the use of MDX functions to construct members by calculation for inclusion in an axis or slicer dimension. 

The syntax format of the MDX SELECT statement is similar to that of SQL syntax; however, you will note several obvious differences: 

· MDX syntax distinguishes sets by surrounding tuples or members with braces (the { and } characters).

· MDX queries can have up to 128 axis dimensions in the SELECT statement, but only the first 5 axes have aliases. An axis can be referred to by its ordinal position within an MDX query or by its alias, if it has an alias assigned to it. In the MDX query example, the COLUMNS and ROWS axis aliases are used. The MDX query could also have been written in the following fashion, using the ordinal position of each axis: 

SELECT {[Measures].[Sales Amount],[Measures].[Unit Price]} on AXIS(0),



{[Dim Time].[Calendar Year].&[2003],[Dim Time].[Calendar Year].&[2004]} on AXIS(1)

FROM [Sales]

WHERE [Dim Sales Territory].[Sales Territory Group].&[Europe]

· As with an SQL query, the FROM clause names the source of the data for the MDX query. However, unlike an SQL query, the FROM clause in an MDX query is restricted to a single cube. Information from other cubes can be retrieved, however, on a value-by-value basis using the LookupCube function.

· The WHERE clause is used to describe the slicer dimensions. If a dimension is not mentioned as part of the WHERE clause, Microsoft® SQL Server™ 2005 assumes that any dimension not assigned to an axis dimension is a slicer dimension, and the dimension is filtered on its default members. The WHERE clause can change the filtering process for specified dimensions, allowing fine control of included data. 
Examples:

(1) Required all Internet Sales - sales amount that are done by all sales employees and show specifically if they were Married or Single “Marital Status”. List them by people promoted by female reseller category.
SELECT {[Dim Employee].[Department Name].&[Sales]} on COLUMNS,



{[Dim Employee].[Marital Status].&[M],[Dim Employee].[Marital Status].&[S]} on ROWS

FROM [Sales]

WHERE ([Measures].[Sales Amount],[Dim Employee].[Gender].&[F],[Dim Promotion].[English Promotion Category].&[Reseller])

	
	Sales

	M
	2051070.13820003

	S
	2051070.13820003


· Notice that in the previous example we have projected member of level(s)
· Previous example description: Return sales amount for sales women who respond to a reseller promotion, categorized by marital status
Having many dimensions to get data from using:

	On axis(0)
	Columns

	On axis(1)
	Rows

	On axis(2)
	Pages

	On axis(3)
	Sections

	On axis(4)
	Chapters

	…
	...


(2) Required all Internet Sales - sales amount and order quantity measures for all unmarried employees from the Sales cube in the AdventureWorksDW2008_MDX. <Note no conditions required>
SELECT {[Dim Employee].[Marital Status].&[S]} on COLUMNS,

{[Measures].[Sales Amount],[Measures].[Order Quantity]} on ROWS

FROM [Sales]

	
	S

	Sales Amount
	29358677.2206503

	Order Quantity
	60398


Some important notes:

Dimension: Customer

	Hierarchy: Customer Geography

	Levels:

All

done by tool
Country
members: Australia, Canada, France, Germany, United Kingdom, US
State_province

members: New South Wales, Queensland, South Australia …
City

members: Alexandria, Coffs Harbour, Darlinghurst, Goulbum …
Postal Code 

members: 2450, 2010, 2580, 1509, 2060, 2036, 2300, 2113…
Full Name 

members: Allen, Anand, Ashe …



[Customer].[Customer Geography].members
Will results: All, Australia, New South Wales, Alexandria, 2450, Coffs Harbour, 2010,…, Canada, …, France, …, Germany,… United Kigdom,…, United States,…
[Customer].[Customer Geography].children
Will results: Australia, Canada, France, Germany, United Kingdom, United States
Functions in MDX: Members, Children, Descendants
Members

This function gets all members of a dimension, hierarchy or level. Its syntax:

{Dimension_Expression|Hierarchy_Expression|Level_Expression}.Members
Examples:

(1) Display Finance - amount for all employees’ gender and all months (Hint: use members function).

select {[dim Employee].[Gender].members} on columns,

{[Dim Time].[Month Number Of Year].members} on rows

from [sales]

Where ([Measures].[Amount])

	
	All
	F
	M
	Unknown

	All
	1358640412.7
	1358640412.7
	1358640412.7
	1358640412.7

	1
	86219025.61
	86219025.61
	86219025.61
	86219025.61

	10
	104156027.07
	104156027.07
	104156027.07
	104156027.07

	11
	138781331.49
	138781331.49
	138781331.49
	138781331.49

	12
	121387663.67
	121387663.67
	121387663.67
	121387663.67

	2
	111147063.6
	111147063.6
	111147063.6
	111147063.6

	3
	98680886.04
	98680886.04
	98680886.04
	98680886.04

	4
	93747810.23
	93747810.23
	93747810.23
	93747810.23

	5
	128836053.07
	128836053.07
	128836053.07
	128836053.07

	6
	112110795.43
	112110795.43
	112110795.43
	112110795.43

	7
	97161355.35
	97161355.35
	97161355.35
	97161355.35

	8
	135969250.73
	135969250.73
	135969250.73
	135969250.73

	9
	130443150.41
	130443150.41
	130443150.41
	130443150.41

	Unknown
	(null)
	(null)
	(null)
	(null)


(2) Display Reseller Sales - order quantity for all employees’ gender and all reseller sales territory (Hint: use members function).
   select {[dim Employee].[Gender].members} on columns,

  {[Dim Reseller - Sales Territory].[Sales Territory].members} on    rows

from [sales]

Where ([Measures].[Order Quantity - Fact Reseller Sales])
	
	All
	F
	M
	Unknown

	All
	214378
	100901
	113477
	(null)

	Europe
	34921
	8907
	26014
	(null)

	France
	14348
	263
	14085
	(null)

	France
	14348
	263
	14085
	(null)

	Germany
	7380
	7380
	(null)
	(null)

	Germany
	7380
	7380
	(null)
	(null)

	United Kingdom
	13193
	1264
	11929
	(null)

	United Kingdom
	13193
	1264
	11929
	(null)

	NA
	(null)
	(null)
	(null)
	(null)

	NA
	(null)
	(null)
	(null)
	(null)

	NA
	(null)
	(null)
	(null)
	(null)

	North America
	174509
	87871
	86638
	(null)

	Canada
	41761
	26231
	15530
	(null)

	Canada
	41761
	26231
	15530
	(null)

	United States
	132748
	61640
	71108
	(null)

	Central
	19473
	11815
	7658
	(null)

	Northeast
	19816
	12488
	7328
	(null)

	Northwest
	27783
	11895
	15888
	(null)

	Southeast
	18836
	1386
	17450
	(null)

	Southwest
	46840
	24056
	22784
	(null)

	Pacific
	4948
	4123
	825
	(null)

	Australia
	4948
	4123
	825
	(null)

	Australia
	4948
	4123
	825
	(null)

	Unknown
	(null)
	(null)
	(null)
	(null)

	Unknown
	(null)
	(null)
	(null)
	(null)

	Unknown
	(null)
	(null)
	(null)
	(null)


(3) Display Reseller Sales - order quantity for all employee’s gender and all accounts (Hint: use members function).
select {[dim Employee].[Gender].members} on columns,

  {[Dim Account].members} on    rows

from [sales]

Where ([Measures].[Order Quantity - Fact Reseller Sales])

	
	All
	F
	M
	Unknown

	All
	214378
	100901
	113477
	(null)

	1
	214378
	100901
	113477
	(null)

	1
	214378
	100901
	113477
	(null)

	2
	214378
	100901
	113477
	(null)

	2
	214378
	100901
	113477
	(null)

	3
	214378
	100901
	113477
	(null)

	3
	214378
	100901
	113477
	(null)

	4
	214378
	100901
	113477
	(null)

	5
	214378
	100901
	113477
	(null)

	5
	214378
	100901
	113477
	(null)

	6
	214378
	100901
	113477
	(null)

	7
	214378
	100901
	113477
	(null)

	8
	214378
	100901
	113477
	(null)

	9
	214378
	100901
	113477
	(null)

	9
	214378
	100901
	113477
	(null)

	10
	214378
	100901
	113477
	(null)

	11
	214378
	100901
	113477
	(null)

	12
	214378
	100901
	113477
	(null)

	13
	214378
	100901
	113477
	(null)

	14
	214378
	100901
	113477
	(null)

	15
	214378
	100901
	113477
	(null)

	17
	214378
	100901
	113477
	(null)

	17
	214378
	100901
	113477
	(null)

	18
	214378
	100901
	113477
	(null)

	19
	214378
	100901
	113477
	(null)

	20
	214378
	100901
	113477
	(null)

	21
	214378
	100901
	113477
	(null)

	22
	214378
	100901
	113477
	(null)

	23
	214378
	100901
	113477
	(null)

	24
	214378
	100901
	113477
	(null)

	25
	214378
	100901
	113477
	(null)

	25
	214378
	100901
	113477
	(null)

	26
	214378
	100901
	113477
	(null)

	26
	214378
	100901
	113477
	(null)

	27
	214378
	100901
	113477
	(null)

	27
	214378
	100901
	113477
	(null)

	28
	214378
	100901
	113477
	(null)

	29
	214378
	100901
	113477
	(null)

	30
	214378
	100901
	113477
	(null)

	30
	214378
	100901
	113477
	(null)

	31
	214378
	100901
	113477
	(null)

	32
	214378
	100901
	113477
	(null)

	33
	214378
	100901
	113477
	(null)

	34
	214378
	100901
	113477
	(null)

	35
	214378
	100901
	113477
	(null)

	100
	214378
	100901
	113477
	(null)

	36
	214378
	100901
	113477
	(null)

	36
	214378
	100901
	113477
	(null)

	37
	214378
	100901
	113477
	(null)

	38
	214378
	100901
	113477
	(null)

	39
	214378
	100901
	113477
	(null)

	40
	214378
	100901
	113477
	(null)

	41
	214378
	100901
	113477
	(null)

	41
	214378
	100901
	113477
	(null)

	42
	214378
	100901
	113477
	(null)

	43
	214378
	100901
	113477
	(null)

	44
	214378
	100901
	113477
	(null)

	44
	214378
	100901
	113477
	(null)

	45
	214378
	100901
	113477
	(null)

	46
	214378
	100901
	113477
	(null)

	47
	214378
	100901
	113477
	(null)

	47
	214378
	100901
	113477
	(null)

	48
	214378
	100901
	113477
	(null)

	48
	214378
	100901
	113477
	(null)

	49
	214378
	100901
	113477
	(null)

	49
	214378
	100901
	113477
	(null)

	50
	214378
	100901
	113477
	(null)

	50
	214378
	100901
	113477
	(null)

	51
	214378
	100901
	113477
	(null)

	51
	214378
	100901
	113477
	(null)

	52
	214378
	100901
	113477
	(null)

	101
	214378
	100901
	113477
	(null)

	53
	214378
	100901
	113477
	(null)

	54
	214378
	100901
	113477
	(null)

	55
	214378
	100901
	113477
	(null)

	55
	214378
	100901
	113477
	(null)

	56
	214378
	100901
	113477
	(null)

	57
	214378
	100901
	113477
	(null)

	58
	214378
	100901
	113477
	(null)

	58
	214378
	100901
	113477
	(null)

	59
	214378
	100901
	113477
	(null)

	59
	214378
	100901
	113477
	(null)

	60
	214378
	100901
	113477
	(null)

	61
	214378
	100901
	113477
	(null)

	62
	214378
	100901
	113477
	(null)

	63
	214378
	100901
	113477
	(null)

	64
	214378
	100901
	113477
	(null)

	64
	214378
	100901
	113477
	(null)

	65
	214378
	100901
	113477
	(null)

	66
	214378
	100901
	113477
	(null)

	67
	214378
	100901
	113477
	(null)

	68
	214378
	100901
	113477
	(null)

	69
	214378
	100901
	113477
	(null)

	70
	214378
	100901
	113477
	(null)

	70
	214378
	100901
	113477
	(null)

	71
	214378
	100901
	113477
	(null)

	72
	214378
	100901
	113477
	(null)

	73
	214378
	100901
	113477
	(null)

	74
	214378
	100901
	113477
	(null)

	75
	214378
	100901
	113477
	(null)

	75
	214378
	100901
	113477
	(null)

	76
	214378
	100901
	113477
	(null)

	77
	214378
	100901
	113477
	(null)

	78
	214378
	100901
	113477
	(null)

	79
	214378
	100901
	113477
	(null)

	79
	214378
	100901
	113477
	(null)

	80
	214378
	100901
	113477
	(null)

	81
	214378
	100901
	113477
	(null)

	82
	214378
	100901
	113477
	(null)

	83
	214378
	100901
	113477
	(null)

	84
	214378
	100901
	113477
	(null)

	85
	214378
	100901
	113477
	(null)

	87
	214378
	100901
	113477
	(null)

	88
	214378
	100901
	113477
	(null)

	88
	214378
	100901
	113477
	(null)

	89
	214378
	100901
	113477
	(null)

	90
	214378
	100901
	113477
	(null)

	91
	214378
	100901
	113477
	(null)

	92
	214378
	100901
	113477
	(null)

	93
	214378
	100901
	113477
	(null)

	94
	214378
	100901
	113477
	(null)

	95
	214378
	100901
	113477
	(null)

	95
	214378
	100901
	113477
	(null)

	96
	214378
	100901
	113477
	(null)

	97
	214378
	100901
	113477
	(null)

	98
	214378
	100901
	113477
	(null)

	99
	214378
	100901
	113477
	(null)

	Unknown
	214378
	100901
	113477
	(null)


(4) Display Internet Sales - order quantity for different product lines produced at 2003 (Hint: use members function).
SELECT {Measures.[Order Quantity]} ON COLUMNS,

    {[dim Product].[Product Line].Members} ON ROWS

FROM [sales]

WHERE ([due Date].[Calendar Year].[Calendar Year].&[2003])

	
	Order Quantity

	All
	22596

	
	(null)

	M
	6606

	R
	5624

	S
	8765

	T
	1601

	Unknown
	(null)


· The previous example returns the 2003 order quantities for each member in the [Product].[Products].[Product Line] level. The Members function returns a set that represents all of the members in the level.
· Notice that [Product].[Product Line].Members will generate an extra tuple called [All] with [Order Quantity] 22596, which represent total [Order Quantity] for all products whatever the product line that generates it, which we don’t want.
(5) Display Internet Sales - order quantity for different (all) product model lines produced at 2003 (Hint: use members function). 

SELECT {Measures.[Order Quantity]} ON COLUMNS,

    {[Dim Product].[Product Lines].Members} ON ROWS

FROM [sales]

WHERE ([due Date].[Calendar Year].[Calendar Year].&[2003])

	
	Order Quantity

	All
	22596

	
	(null)

	
	(null)

	Chain
	(null)

	Front Brakes
	(null)

	Front Derailleur
	(null)

	HL Bottom Bracket
	(null)

	HL Crankset
	(null)

	HL Fork
	(null)

	HL Headset
	(null)

	LL Bottom Bracket
	(null)

	LL Crankset
	(null)

	LL Fork
	(null)

	LL Headset
	(null)

	ML Bottom Bracket
	(null)

	ML Crankset
	(null)

	ML Fork
	(null)

	ML Headset
	(null)

	Rear Brakes
	(null)

	Rear Derailleur
	(null)

	M
	6606

	All-Purpose Bike Stand
	111

	Fender Set - Mountain
	814

	Full-Finger Gloves
	(null)

	HL Mountain Frame
	(null)

	HL Mountain Front Wheel
	(null)

	HL Mountain Handlebars
	(null)

	HL Mountain Pedal
	(null)

	HL Mountain Rear Wheel
	(null)

	HL Mountain Seat/Saddle 2
	(null)

	HL Mountain Tire
	527

	LL Mountain Frame
	(null)

	LL Mountain Front Wheel
	(null)

	LL Mountain Handlebars
	(null)

	LL Mountain Pedal
	(null)

	LL Mountain Rear Wheel
	(null)

	LL Mountain Seat/Saddle 2
	(null)

	LL Mountain Tire
	331

	ML Mountain Frame
	(null)

	ML Mountain Frame-W
	(null)

	ML Mountain Front Wheel
	(null)

	ML Mountain Handlebars
	(null)

	ML Mountain Pedal
	(null)

	ML Mountain Rear Wheel
	(null)

	ML Mountain Seat/Saddle 2
	(null)

	ML Mountain Tire
	463

	Mountain Bike Socks
	(null)

	Mountain Bottle Cage
	753

	Mountain Pump
	(null)

	Mountain Tire Tube
	1210

	Mountain-100
	(null)

	Mountain-200
	1638

	Mountain-300
	(null)

	Mountain-400-W
	181

	Mountain-500
	176

	Women's Mountain Shorts
	402

	R
	5624

	Headlights - Dual-Beam
	(null)

	Headlights - Weatherproof
	(null)

	HL Road Frame
	(null)

	HL Road Front Wheel
	(null)

	HL Road Handlebars
	(null)

	HL Road Pedal
	(null)

	HL Road Rear Wheel
	(null)

	HL Road Seat/Saddle 2
	(null)

	HL Road Tire
	368

	LL Road Frame
	(null)

	LL Road Front Wheel
	(null)

	LL Road Handlebars
	(null)

	LL Road Pedal
	(null)

	LL Road Rear Wheel
	(null)

	LL Road Seat/Saddle 1
	(null)

	LL Road Tire
	406

	ML Road Frame
	(null)

	ML Road Frame-W
	(null)

	ML Road Front Wheel
	(null)

	ML Road Handlebars
	(null)

	ML Road Pedal
	(null)

	ML Road Rear Wheel
	(null)

	ML Road Tire
	354

	Racing Socks
	234

	Road Bottle Cage
	634

	Road Tire Tube
	918

	Road-150
	(null)

	Road-250
	920

	Road-350-W
	287

	Road-450
	(null)

	Road-550-W
	599

	Road-650
	360

	Road-750
	544

	Taillight
	(null)

	S
	8765

	Bike Wash
	349

	Cable Lock
	(null)

	Classic Vest
	190

	Cycling Cap
	802

	Half-Finger Gloves
	527

	Hitch Rack - 4-Bike
	125

	Hydration Pack
	280

	Long-Sleeve Logo Jersey
	614

	Men's Bib-Shorts
	(null)

	Men's Sports Shorts
	(null)

	Minipump
	(null)

	Patch kit
	1247

	Short-Sleeve Classic Jersey
	623

	Sport-100
	2420

	Water Bottle
	1588

	Women's Tights
	(null)

	T
	1601

	HL Touring Frame
	(null)

	HL Touring Handlebars
	(null)

	HL Touring Seat/Saddle
	(null)

	LL Touring Frame
	(null)

	LL Touring Handlebars
	(null)

	LL Touring Seat/Saddle
	(null)

	ML Road Seat/Saddle 2
	(null)

	ML Touring Seat/Saddle
	(null)

	Touring Front Wheel
	(null)

	Touring Pedal
	(null)

	Touring Rear Wheel
	(null)

	Touring Tire
	327

	Touring Tire Tube
	544

	Touring-1000
	387

	Touring-2000
	146

	Touring-3000
	197

	Touring-Panniers
	(null)


Important notes: 

· It is noticed that members is used with Dimension (such as: Account), hierarchy or level (such as:[Dim Product].[Product Lines], [Dim Reseller - Sales Territory].[Sales Territory], Gender, Month of Year)
· Dimension: [Account].members: will result into [All], [1],[1], [2],…, [99], [Unknown]

· Hierarchy or Level: [dim Employee].[Gender].members: will result into [All], [F], [M]

· Failure cases:

· But you cannot write [dim Employee].[Gender].[Female].members, since [Employee].[Gender].[Female] is itself a member

· It is also important to note that, it is not applicable in all cases to write Dimension.members, because sometimes this Dimension has many different hierarchies that represent the same set of data, and the members function is assuming that values are unique, so it gives an error, for example [dim Employee].members (it fails and gives this error message: The 'Dim Employee' dimension contains more than one hierarchy, therefore the hierarchy must be explicitly specified.)
· Remarks:

· If Dimension_Expression is specified, the Members function returns the set of all members within the specified dimension.

· If Hierarchy_Expression is specified, the Members function returns the set of all members within the specified hierarchy.

· If Level_Expression is specified, the Members function returns the set of all members within the specified level.

Children
This function returns the children of a specified member or level. Its syntax:

{Member_Expression|Level_Expression}.Children
Examples:

(1) Display Internet Sales - sales amount for different employees’ gender and all sales reason (Hint: use children function).
select {[dim Employee].[Gender].children} on columns,

{[dim sales reason].[sales reason key].members} on rows

from [sales]

Where ([Measures].[Sales Amount]) 

	
	F
	M
	Unknown

	All
	29358677.2207072
	29358677.2207072
	29358677.2207072

	1
	10975842.5600063
	10975842.5600063
	10975842.5600063

	2
	6361828.95280113
	6361828.95280113
	6361828.95280113

	3
	(null)
	(null)
	(null)

	4
	27475.8200000002
	27475.8200000002
	27475.8200000002

	5
	5998122.09999992
	5998122.09999992
	5998122.09999992

	6
	1694881.9816
	1694881.9816
	1694881.9816

	7
	(null)
	(null)
	(null)

	8
	(null)
	(null)
	(null)

	9
	5549896.76999985
	5549896.76999985
	5549896.76999985

	10
	248483.339999995
	248483.339999995
	248483.339999995


Note here the difference between this example and the one presented in members is shown in the result, where the [All Employees] is not presented, as it is not a level under Gender it is considered as a first member of Employees 

This example represents level_​expression case.
(2) Display Internet Sales - order quantity for customers living in different Australian states at 2003 (Hint: use children function).
SELECT {Measures.[Order Quantity]} ON COLUMNS,

    {[dim Customer].[Customers Geography].[english Country region name].&[Australia].children} ON ROWS

FROM [sales]

WHERE ([due Date].[Calendar Year].[Calendar Year].&[2003])

	
	Order Quantity

	New South Wales
	2124

	Queensland
	1129

	South Australia
	345

	Tasmania
	195

	Victoria
	1231


Note here that the result doesn’t contain Australia; it is just mentioning Australian states.

It is getting the children of the member ‘Australia’.

Descendants
It is a very powerful function. It returns the set of descendants of a member at a specified level or distance, optionally including or excluding descendants in other levels. Its syntax is as follows:

Descendants( { Member_Expression | Set_Expression } [ , ( Level_Expression | Numeric_Expression ) [ ,Desc_Flag ] ] )
Examples:

(1) Get the number of orders [Internet Sales - Order Quantity] done by every German state (Hint: use descendants function).
(2) Get all Germany’s states and the quantity of orders done [Internet Sales - Order Quantity] (Hint: use descendants function).
SELECT

Descendants(

[Dim Customer].[Customers Geography].[English Country Region Name].&[Germany],

[Dim Customer].[Customers Geography].[State Province Name],self) ON COLUMNS,

[Measures].[Fact Finance Count] ON ROWS

FROM [sales]
	
	Bayern
	Brandenburg
	Hamburg
	Hessen
	Nordrhein-Westfalen
	Saarland

	Order Quantity
	729
	100
	926
	1210
	1257
	1403


In this example, descendants function has 3 parameters:

· Member_Expression: (member) 

[Dim Customer].[Customers Geography].[English Country Region Name].&[Germany]
· Level_Expression: [Dim Customer].[Customers Geography].[State Province Name]
· Desc_Flag: self

(3) Get all countries and the quantity of orders done [Internet Sales - Order Quantity] (Hint: use descendants function).
SELECT Descendants(

[Dim Customer].[Customers Geography],

[Dim Customer].[Customers Geography].[State Province Name],before) ON COLUMNS,

[Measures].[Order Quantity] ON ROWS

FROM [sales]

	
	All
	Australia
	Canada
	France
	Germany
	United Kingdom
	United States
	Unknown

	Order Quantity
	60398
	13345
	7620
	5558
	5625
	6906
	21344
	(null)


Another Solution: (Doesn’t generate [All] member)
SELECT Descendants(

[Dim Customer].[Customers Geography],

[Dim Customer].[Customers Geography].[English Country Region Name],self) ON COLUMNS,

[Measures].[Order Quantity] ON ROWS

FROM [sales]

	
	Australia
	Canada
	France
	Germany
	United Kingdom
	United States
	Unknown

	Order Quantity
	13345
	7620
	5558
	5625
	6906
	21344
	(null)


In this example, descendants function has 3 parameters:

· Member_Expression: (Dimension.Hierarchy)[Customer].[Customer Geography]
· Level_Expression: [Dim Customer].[Customers Geography].[State Province Name]
· Desc_Flag: before

It is noticeable that we cannot make use of Dimension directly if it has more than one hierarchy in both descendants and members functions

Desc_Flag has 8 options:

	Flag 
	Description 

	SELF
	(Default) Returns descendant members from Level_Expression only. The function includes Member_Expression, if the level specified in Level_Expression is the level of Member_Expression.

	AFTER
	Returns descendant members from all levels subordinate to Level_Expression.

	BEFORE
	Returns descendant members from all levels between Member_Expression and Level_Expression, not including members from Level_Expression.

	BEFORE_AND_AFTER
	Returns descendant members from all levels subordinate to the level of Member_Expression except members from Level_Expression.

	SELF_AND_AFTER
	Returns descendant members from Level_Expression and all levels subordinate(lower) to Level_Expression.

	SELF_AND_BEFORE
	Returns descendant members from Level_Expression and all levels between Member_Expression and Level_Expression.

	SELF_BEFORE_AFTER
	Returns descendant members from all levels subordinate to the level of Member_Expression.

	LEAVES
	Returns leaf descendant members between Member_Expression and either the level specified in Level_Expression or Numeric_Expression levels away.


More in practical examples:
{Note it is in simplified format not exact one}

	Function
	Returns

	Descendants(&[Germany],[State-Province])
	Returns all states in Germany

	Descendants(&[Germany],[State-Province],self)
	Returns all states in Germany

	Descendants(&[Germany],[State-Province],before)
	Returns only Germany since it is the only country filtered by Germany (member of country)

	Descendants(&[Germany],[State-Province],after)
	Returns all cities, postal code and full names related to Germany (without state-province)

	Descendants(&[Germany],[State-Province],self_and_before)
	Returns Germany (Country), and all its states filtered by country member (Germany)

	Descendants(&[Germany],[State-Province],self_and_after)
	Returns all states, cities, postal codes and full names related to Germany

	Descendants(&[Germany],[State-Province],self_before_after)
	Returns all the tree related to Germany

	Descendants(&[Germany],[State-Province],before_and_after)
	Returns all the tree members related to Germany except German states 

	Descendants(&[Germany],[State-Province],leaves)
	Returns all states in Germany


Summary of Functions
· Children function is used to get one level below the “Dimension” or “member”

· Members function is used to get all members of “Dimension” or “Level”

· Descendants function is used to get either member or level, given:

(Dimension/member, level, descendant parameter)

It is mainly used to get the result view (level) with condition (dimension or member)

Note that: 
Descendants function could perform the same behavior as members function. See the following structure:

 [Level].members = Descendants( [member] <<[level]’s parent>> , [Level]  )

Example:

[Dim Customer].[Customers Geography].[State Province Name].members 

 = Descendants([Dim Customer].[Customers Geography],

     [Dim Customer].[Customers Geography].[State Province Name])
Both of them get all the states for all countries

Additional Set Functions: Union, Intersect, Except
Union Function
Generates the set of all members of two sets, optionally retaining duplicates.
Its syntax Union ({Set1}, {Set2} [, ALL])

The ALL element is an optional element retaining duplicates

Examples
Get all the states for both United Kingdom and Australia
SELECT

Union(Descendants([Dim Customer].[Customers Geography].[English Country Region Name].&[Australia],

     [Dim Customer].[Customers Geography].[State Province Name]), 


Descendants([Dim Customer].[Customers Geography].[English Country Region Name].&[United Kingdom],

     [Dim Customer].[Customers Geography].[State Province Name]),     

ALL)ON COLUMNS,

    [Measures].members ON ROWS

FROM [sales]
This query will return all states in both Australia and United Kingdom. It is worth mentioning that the user didn’t mention which measures are required so we returned all measures

Another solution:
SELECT

Union (

[Dim Customer].[Customers Geography].[English Country Region Name].&[Australia].children,

[Dim Customer].[Customers Geography].[English Country Region Name].&[United Kingdom].children,

     ALL) ON COLUMNS,

    [Measures].members ON ROWS

FROM [sales]
	
	New South Wales
	Queensland
	South Australia
	Tasmania
	Victoria
	England

	Average Rate
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574

	End Of Day Rate
	7475.74267850645
	7475.74267850645
	7475.74267850645
	7475.74267850645
	7475.74267850645
	7475.74267850645

	Fact Currency Rate Count
	14264
	14264
	14264
	14264
	14264
	14264

	Amount
	1358640412.7
	1358640412.7
	1358640412.7
	1358640412.7
	1358640412.7
	1358640412.7

	Fact Finance Count
	39409
	39409
	39409
	39409
	39409
	39409

	Revision Number
	5839
	2903
	867
	393
	3343
	6906

	Order Quantity
	5839
	2903
	867
	393
	3343
	6906

	Unit Price
	3934485.72650086
	1988415.02970001
	618255.861599993
	239937.903299998
	2279906.06330011
	3391712.21090071

	Extended Amount
	3934485.72650086
	1988415.02970001
	618255.861599993
	239937.903299998
	2279906.06330011
	3391712.21090071

	Unit Price Discount Pct
	0
	0
	0
	0
	0
	0

	Discount Amount
	0
	0
	0
	0
	0
	0

	Product Standard Cost
	2334845.54600014
	1178760.96940001
	366122.480599999
	142873.9123
	1352542.59980004
	2001221.43290013

	Total Product Cost
	2334845.54600014
	1178760.96940001
	366122.480599999
	142873.9123
	1352542.59980004
	2001221.43290013

	Sales Amount
	3934485.72650086
	1988415.02970001
	618255.861599993
	239937.903299998
	2279906.06330011
	3391712.21090071

	Tax Amt
	314758.867000005
	159073.206500001
	49460.4704999998
	19195.0327
	182392.489900003
	271336.981900012

	Freight
	98362.4056000033
	49710.5057000001
	15456.4346999999
	5998.46489999996
	56997.8021999998
	84793.1235000026

	Fact Internet Sales Count
	5839
	2903
	867
	393
	3343
	6906

	Fact Internet Sales Reason Count
	6104
	2991
	867
	401
	3467
	7375

	Revision Number - Fact Reseller Sales
	60905
	60905
	60905
	60905
	60905
	60905

	Order Quantity - Fact Reseller Sales
	214378
	214378
	214378
	214378
	214378
	214378

	Unit Price - Fact Reseller Sales
	27045855.7505984
	27045855.7505984
	27045855.7505984
	27045855.7505984
	27045855.7505984
	27045855.7505984

	Extended Amount - Fact Reseller Sales
	80978104.8706985
	80978104.8706985
	80978104.8706985
	80978104.8706985
	80978104.8706985
	80978104.8706985

	Unit Price Discount Pct - Fact Reseller Sales
	342.849999999994
	342.849999999994
	342.849999999994
	342.849999999994
	342.849999999994
	342.849999999994

	Discount Amount - Fact Reseller Sales
	527507.926199999
	527507.926199999
	527507.926199999
	527507.926199999
	527507.926199999
	527507.926199999

	Product Standard Cost - Fact Reseller Sales
	26693830.5726957
	26693830.5726957
	26693830.5726957
	26693830.5726957
	26693830.5726957
	26693830.5726957

	Total Product Cost - Fact Reseller Sales
	79980114.3790052
	79980114.3790052
	79980114.3790052
	79980114.3790052
	79980114.3790052
	79980114.3790052

	Sales Amount - Fact Reseller Sales
	80450596.9822983
	80450596.9822983
	80450596.9822983
	80450596.9822983
	80450596.9822983
	80450596.9822983


· It worth mentioning that 

· {USA.Children, CANADA.Children}

· {USA.Children} + {CANADA.Children}

· Union(USA.Children, CANADA.Children, ALL)

are generating the same result, and duplicated members are always retained when an alternate syntax is used.

· But Union(USA.Children, CANADA.Children)eliminates duplicates

Intersect Function

Generates all member common to two sets, optionally retaining duplicates.
Its syntax Intersect ({Set1}, {Set2} [, ALL])

The ALL element is an optional element retaining duplicates

Example
This example could be very trivial to get mathematical intersection between 2 sets showing order count
SELECT

intersect ({[Dim Time].[Calendar].[Calendar Year].&[2001],[Dim Time].[Calendar].[Calendar Year].&[2002]} , {[Dim Time].[Calendar].[Calendar Year].&[2002]}, All) ON COLUMNS,

[Measures].[Order Quantity] ON ROWS

FROM [Sales]
	
	2002

	Order Quantity
	60398


Except Function

Generates the members not in common between two sets.

Its syntax is: Except ({Set1}, {Set2} [, All])
The ALL element is an optional element retaining duplicates

Example
Show the Internet Sales - quantity of orders for all products, with the exception of unknown categories
SELECT

[Measures].[Order Quantity] ON Columns,

Except([Dim Product].[Product Categories].[All].Children ,

{[Dim Product].[Product Categories].[All].UNKNOWNMEMBER}) ON ROWS

FROM [Sales]
	
	Order Quantity

	Accessories
	36092

	Bikes
	15205

	Clothing
	9101

	Components
	(null)


Nesting dimensions on axes and Cross Joins
Nesting Dimensions on Axes 

This is an important point with respect to how we want results displayed.
Use a tuple to nest multiple dimensions on an Axis, where a tuple is a collection of members from different dimensions.

Example
Get the different combination of gender and marital status for all Australian states
SELECT

Descendants([Dim Customer].[Customers Geography].[English Country Region Name].&[Australia],[Dim Customer].[Customers Geography].[State Province Name]) ON COLUMNS,

{([Dim Employee].[Gender].&[F],[Dim Employee].[Marital Status].&[M]),

 ([Dim Employee].[Gender].&[F],[Dim Employee].[Marital Status].&[S]),

 ([Dim Employee].[Gender].&[M],[Dim Employee].[Marital Status].&[M]),

 ([Dim Employee].[Gender].&[M],[Dim Employee].[Marital Status].&[S])

} ON ROWS

FROM   [Sales] 

	
	
	New South Wales
	Queensland
	South Australia
	Tasmania
	Victoria

	F
	M
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574

	F
	S
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574

	M
	M
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574

	M
	S
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574


Cross Join Function


The previous nesting operation could be easily done using Cross Join
Examples
(1) Get the different combination of gender and marital status for all Australian states (Watch out the difference in result set)
SELECT

Descendants([Dim Customer].[Customers Geography].[English Country Region Name].&[Australia],[Dim Customer].[Customers Geography].[State Province Name]) ON COLUMNS,

CrossJoin([Dim Employee].[Gender].children,[Dim Employee].[Marital Status].children) ON ROWS

FROM   [Sales] 

	
	
	New South Wales
	Queensland
	South Australia
	Tasmania
	Victoria

	F
	M
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574

	F
	S
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574

	M
	M
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574

	M
	S
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574

	Unknown
	Unknown
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574
	7475.68152069574


(2) Get the finance amount and total product costs for United States and Canada over 2003 and 2004
SELECT 

   {[Measures].[Amount],[Measures].[Total Product Cost]}ON COLUMNS,

  CrossJoin({[Dim Customer].[Customers Geography].[English Country Region Name].&[Canada],

   [Dim Customer].[Customers Geography].[English Country Region Name].&[United States]}

   ,{[Dim Time].[Calendar].[Calendar Year].&[2003],

   [Dim Time].[Calendar].[Calendar Year].&[2004]}) ON ROWS

FROM   [Sales]
	
	
	Amount
	Total Product Cost

	Canada
	2003
	525440533.44
	1147923.36090004

	Canada
	2004
	263665289
	1147923.36090004

	United States
	2003
	525440533.44
	5488808.7080997

	United States
	2004
	263665289
	5488808.7080997


How to think of a problem?

1. Find out the measures ( set in where clause (most of the time)

2. Set conditions in the where clause

3. Write simply what required to appear:

a. Check if you need to choose simple functions

i. Members: get all levels of Dimension and get everything under level, NOT Applicable for members
ii. Children: get only one layer under dimension or member, NOT Applicable for levels
iii. Descendants: combine selection of member or children with specified condition over them. It takes: dimension/member, level,{one of 8 options}
b. Check if you need to use advanced set functions

i. Union

ii. Intersect

iii. Except

c. Check if you have special display requirements

i. Nesting: it is used when the number of members is maximum two.
ii. Cross Join: it is used when the number of members is bigger than two.

4. If you have many places to get data from in the dimension, you will have to take your data from the place where you find a hierarchy (with the shape of tree) not the one look like rectangle.
5. When it is required from you to get all <<anything>> this means you will need to use functions like members, children, or descendants.
6. To make sure of syntax of dimensions, hierarchies, levels, members or measures from meta data tab and functions from functions tab; where almost all of them are from Set functions.
Calculated Members and calculated measures:
Calculated member definition: 
· It is customized measures or dimension members by combining cube data or by using arithmetic operators, numbers, and/or functions.

· Example: you can create a calculated member called Pounds that converts Dollars to Egyptian Pounds by multiplying an existing Dollar measure by a conversion rate.
· Calculated member definitions are stored, but their values computed on the fly in another words they are not stored as cube data.

Why using calculated members?

1. To enhance your analysis by modeling the raw data into meaningful business indicators
2. They can outline trends, behaviors, and exceptions.

How to create a calculated member in a regular cube (SQL server 2000)
1. In the Analysis Manager tree pane, under the database in which you want to create the calculated member, expand the Cubes folder. 

2. Right-click the cube in which you want to create the calculated member, and then click Edit.

3. In Cube Editor, on the Insert menu, click Calculated Member.

4. In Calculated Member Builder, in the Parent dimension box, select the dimension that will include the calculated member, or select Measures if you want to create a calculated measure.

5. In the Parent member box, specify the member that will include the calculated member. Click Change to select a member other than the displayed member. (Change is unavailable if you selected a one-level dimension or Measures in Step 4.)

6. In the Member name box, type a name for the calculated member.

7. In the Value expression box, construct an expression to produce the values of the calculated member. Use any combination of the following methods to add to the expression: 

· Drag items from the Data and Functions boxes.

· Click an item in the Data or Functions box, and then click Insert.

· Click the arithmetic operator and number buttons.

· Type. This method is required to add functions from libraries other than the Microsoft® SQL Server™ 2000 Analysis Services function library. 
8. (Optional.) To register additional function libraries, click Register.

9. To close Calculated Member Builder, click OK.

10. To save the cube with the new calculated member, in Cube Editor, on the File menu, click Save. 
Example (1)
To manually enter a calculated member that finds the average Unit price, which is defined as Price/Quantity, follow these steps: 

1. In the Data box, expand Measures and Measures Level to display the individual measures.

2. Select Price, and then click Insert.

3. In the Value expression box, place the cursor at the end of the phrase that was just entered, and then type a slash mark (/).

4. In the Data box, select Quantity and then Click Insert.

5. The following expression appears in the Value expression box:

[Measures].[Price]/[Measures].[Quantity]
6. In the Member Name box, type Average Unit Price, and then click OK. 

Example (2)
To manually enter a calculated member that Sales for the northern America, which is defined as Canada + Mexico + USA follow these steps: 

1. In the Parent Dimension field choose Customer.

2. In the Parent Level Field choose [All Countries]

3. In the Member name Field Type Northern America

4. In the Data box, expand Customer and Country Level to display the individual countries.

5. Select Canada, and then click Insert.

6. In the Value expression box, place the cursor at the end of the phrase that was just entered, and then type a +

7. In the Data box, select Mexico and then click Insert
8. Type + in the value expression box

9. In the Data box, select Mexico and then click Insert
10. The following expression appears in the Value expression box:

[Customer].[Country].&[Canada]+[Customer].[Country].&[Mexico] + [Customer].[Country].&[USA]

How to create a calculated member in a regular cube (SQL server 2005, 2008)

1. Open the cube for which you want to create a calculated member, and click the Calculations tab.

2. On the toolbar, click the New Calculated Member button, and then in the expression pane, do the following: 

· Under Name, type a name for the calculated member.

· From the Parent hierarchy drop-down list, choose the parent hierarchy.

· From the Parent member drop-down list, choose the parent member, if applicable.

· Under Expression, create a Multidimensional Expressions (MDX) expression to define the calculated member. You can either type the expression manually, or you can drag and drop items from the Metadata and Functions tabs.

3. Optionally, expand Additional Properties, and then do the following: 

· Set the Format string and visible properties: choose settings from the drop-down lists next to each property name. 

· Set the Fore color, Back color, Font name, Font size, and Font flags properties: click the button to the right of each text box, click the setting you want, and then click OK. Alternatively, you can type the values manually.

Example (Calculated measure)

To manually enter a calculated member that finds the average Unit price, which is defined as Price/Quantity, follow these steps: [Average Unit price = PricePerQuantiy = Price/Quantiy]
1. Open Cube Designer for the Analysis Services Sales cube, and then click the Calculations tab.

2. On the toolbar of the Calculations tab, click New Calculated Member.

3. In the Name box, change the name of the calculated measure to [Average Unit Price] (or [PricePerQuantity])
4. On the Metadata tab in the Calculation Tools pane of the Calculations tab. Expand Measures and then drag metadata elements from the Calculation Tools pane into the Expression box to have: [Measures].[Unit Price]/[Measures].[Order Quantity]
5. In the Format string list, select "Standard".

6. In the Non-empty behavior list, select the check boxes for Sales Amount - Fact Reseller Sales
7. Check your calculation from check icon in the tool bar.

8. Save and Close 

9. Browse sales cube again, you will found new calculated measure under tree structure.


[image: image3]
Note that you will need to process the cube and reconnect to can actually see the new calculated measure or member. If you are calculating a measure, you will find it under measures. If you are calculating a member, you will find it under the members folder in the chosen level or hierarchy.
Example (Calculated member)

To manually enter a calculated member [Sales in Fall] that finds sales in fall months, which is defined as [Order Date].[Month Number Of Year].&[10]+[Order Date].[Month Number Of Year].&[11]+[Order Date].[Month Number Of Year].&[12].follow these steps: 

1. On the toolbar of the Calculations tab, click New Calculated Member.

2. In the Name box, change the name of the calculated measure to [Sales in Fall]. 

3. On the Metadata tab in the Calculation Tools pane of the Calculations tab. Expand Time dim and then  drag metadata elements (10 + 11 + 12 ) from the ORDER DATE Months subtree to Expression box
4. Save and Close 

5. Browse sales cube again, you will found new calculated measure under tree structure.

Note that calculated member/measure can be used as filter condition (i.e. in slicing), as well as in the display columns or rows.

Example based on created calculated member and calculated measure:

select {[Order Date].[Month Number Of Year].[Sales in Fall]}on columns,

{[Measures].[Average Unit Price]}on rows

From Sales

	
	Sales in Fall

	Average Unit Price
	1,425.84



[image: image4]

To use a template to create a calculated member or named set

1. In Business Intelligence Development Studio, open the cube for which you want to create a calculated member or named set.

2. In Calculations view, in Calculation Tools, click the Templates tab, expand the node that contains the category of calculation that you want to create, and then double-click the template that you want to use.

3. In the expressions pane, do the following: 

· For Parent hierarchy, select a parent hierarchy.

· For Parent member, select the parent member, if applicable.

· In Expression, create a Multidimensional Expressions (MDX) expression to define the calculated member or named set. You can either type the expression manually, or you can drag items from the Metadata and Functions tabs in Calculation Tools.

4. (Optional) If you are creating a calculated member, in the expressions pane, expand Additional Properties, and then do the following: 

· (Optional) Set the Format string, Visible, and Non-empty behavior properties.

· (Optional) Expand Color Expressions, and set the Fore color and Back color by clicking the color button to the right of each option and selecting a color in the Color dialog box. Alternatively, you can type the values directly into the text box.

· (Optional) Expand Font Expressions, and set the Font name, Font size, and Font Flags properties by clicking the font button to the right of each option and selecting the font name, size, or flags in the Font dialog box. Alternatively, you can type the values directly into the text box.

Example

You can make use of a template “Total of Percentage” to calculate the Percentage of Total for the Sales Amount per Customer’s Geography. The following snapshots show the same calculated measure that is presented using ready-made template.

Don’t forget to process the cube in both Business Intelligence Development Studio (BIDS) and SQL Server Management Studio to can write and execute your queries in MDX.

Example could be as follows:

select {[Measures].[Percentage of Total]}on rows,

{[Dim Sales Territory].[Sales Territory].children}on columns

from Sales

	
	Europe
	NA
	North America
	Pacific
	Unknown

	Percentage of Total
	100.00%
	(null)
	100.00%
	100.00%
	(null)
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Representing Cubes into Excel
Using Excel 2007 (I think the same for Excel 2010)

From the Menu, Click Data (Choose from Other sources):
a. From Analysis Services (The only required one)

[image: image7.png]Data Connection Wizard

Connect to Database Server
Enter the information required to connect to the database server.

L Server name: [[MAN-PCISQL2008.

2. Log on credentials:
© Use Windows Authentication
Use the following User Name and Password
User Name:

Passiord
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Type of report you would like to display could be specified from here, either pivot table or pivot chart report.

[image: image10.png]‘Selecthow you want to view tisdata i your workbook.
[ O Tabe
[l © Bvotrable Report
i © Bcichartand e B Aot
[ © Oy Greate Comecton

‘Where do you want o put the data?





[image: image11.png]PivotChart Tools

Home  Inset  Page Layout Design | layout  Fomat  Analyze @ - = x
= -
s
Change Sawes | Switch  Select 111 Move
Chart Type Template || Row/Column Data T chart
Type Data Chart Loyouts Chrt styles Location
Chart1 v £ ¥
PivotTable Field List %
A [ c > c s W | s K L M N
1 Values ‘Show fields related to:
2 Rowlabels |~ Sales Amount Total Product Cost @) =
3 @Australia 5061000.584 5375145.508 e =
4 @Canada 1977844.862 1147923.361
5 @France 2684017.714 1557752993
6 | @Germany 2894312.338 1706941573 >
7 |@United Kingdom  3381712.211 2001221.433 10000000 O——————————F———————C e
8 | @United States  9389789.511 5488808.708 8000000 R
5000000 = [ Dim Customer - Sles Terrtory
5 GrandTotal 20358677.22 1721779358 s @ [J0im Customer -Ssles Terror...
B0l PivotChart Filter Pane. 5000000 (5 2y More fekds
) Jro—— 5000000 e TS
2| Pt =) 4000000 5 Qomemvoree
B 3000000 B ales Amount |8 FiEmiovee Denarment _____~ |
— 7 Report Fiter
2000000 otal Produc
1 B B Total Product Cost p— .
B 2] Axis Fields (Categories) """"": 7 ReportFiter ] Legend Fields
i coones g (2] e e e ——
7 & & o === ]
18 £ Lepend rckis (Series) JE o
19 <
20
2
2
2
2

Ready |





b.  From SQL server (This is not the required one to be used)
[image: image12.png]Data Connection Wizard

Connect to Database Server
Enter the information required to connect to the database server.

L Servername: IMANPCISQL2008.

2. Log on credentials:
Use Windows Authentication
© Use the following User Name and Password
User Name: [sa

password:
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Type of report you would like to display could be specified from here, either pivot table or pivot chart report.

[image: image15.png]Selecthow you want to view tisdata i your workbook.
Table
(il © evotrable Report
PivotChert and PvotTable Report
Oy Create Comection
Where do you want o put the dta?
Existing worksheet:
==

© New worksheet

[Propertes... |





You can choose the required fields to display, Gender, English Education, & Yearly Income.
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c. From Data Connection Wizard (Not the required one)
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It gets here the complete table, which is not required and not considered a report.
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Note that:

The last 2 options: using SQL Server or Data Connection; are dealing with the database itself not the cube, that’s why they are not required in this course, they are just here for completeness.
Using Old office Excel 2003

1. From the Menu, Click Data - Import External Data - and then click New Database Query
2. Select an OLAP Cube from the existing or select <NewData Source> and then click OK
3. Choose an OLAP Provider (Microsoft OLE DB Provider for OLAP Services).
4. Connect to the OLAP Server you want to access. If you want to use a local cube, Click the radio button Cube File and then Select the path of the cub file you want to access
5. Select the database on the Sever and the OLAP cube you want to connect
6. Select New worksheet or Existing worksheet, and then click Finish
7. Drag at least one dimension field to the PivotTable row area (marked Drop Row Fields Here) and at least one measure field to the data area (marked Drop Data Items Here).
8. You can generate PivotChart from the PivotTable that you have made with different forms to make the visualization for the manager better
9. From Pivot Table Dialog, Right Click on the Pivot Table button and then click Pivot Chart
10. You can change the form of chart by clicking on the Chart Type button in the Chart Dialog and selecting the form you want 
11. From Pivot Table Dialog, Right Click on the Pivot Table button and then click Format Report. There are many forms of reports you can select from them. Choose the appropriate form, then click Ok
12. From the File menu, Click on the Print Preview  to view the report form that will be printed
13. You can make a local cube. Right click on Pivot Table button on the Pivot Table Dialog, then click Client-Server Settings to create a local cube that can be used if the sever is disconnected. Click on the button Create local data file and Save the cube in the path you want.
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Topics covered in this document:


How to find ready-made cube “Sales”?


What is MDX? How does it differ than SQL?


Basic syntax of MDX <select… from… where…>


Functions in MDX: Members, Children, Descendants


Additional Set Functions: Union, Intersect, Except


Nesting dimensions on axes and  Cross Join


Calculated Members and calculated measures


Representing Cubes into Excel
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