OLAP QUERIES

Goal:  Given a DataWarehuse, we wish to compute complex aggregate queries such as:

· Total sales by months, store, product=A  in 1999

· Total sales by store,product, months=december in 2000

· Which product is the top sale in 1995 in Paris?

Formal model: there is a Warehouse where all records are transmitted. It is Read-only.

Star Schema:
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Algebra:  functions close by

· Projection

· composition

· pairing

· restriction

Path expression:  expression of the algebra which determines the dimensions.

OLAP-query:  A triple (p,q,Op) where p is a path expression,q is a measure, and Op is an operator on sets (Sum, Avg, Size…).

Interpretation:  Let R be set of tuples. The interpretation is Op(q . f-1  (R))

Implementations:

· ROLAP : Relational implementation. Mondrian on top of MySQL, http://mondrian.sourceforge.net/  and http://dup2.dyndns.org:8080/mondrian/ 

· MOLAP: Multidimensional Arrays, Microsoft.

· HOLAP : a bit of both

Examples with Mondrian:

CUBE B2C
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CUBE-MDX
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REQUETE 1:
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REQUETE 2:
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MS MDX QUERIES

We will begin with an example: We are asked by an information consumer to provide the total sales and total cost amounts for the years 1997 and 1998 individually for all USA-based stores (including all products). We are asked, moreover, to provide the information in a two-dimensional grid, with the sales and cost amounts (called measures in our data warehouse) in the rows and the years (1997 and 1998) in the columns. 

1. --MDX01-1:  Basic Query

2. SELECT

3. {[Time].[1997],[Time].[1998]}ON COLUMNS,

4. {[Measures].[Warehouse Sales],[Measures].[Warehouse Cost]}  ON ROWS

5. FROM Warehouse

6. WHERE  ([Store].[All Stores].[USA])

The diagram below labels the various parts of the query: 
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Illustration 3: Labeled Parts of a Basic MDX Query 

Page 4: General Discussion Items for MDX Queries
The following general discussion items apply to the syntax above, and to MDX queries in general: 

· The top line of the query is a comment. We will discuss comments later in the series, but suffice it to say for now that the two dashes (--) represent one of three typical ways to place a comment in MDX syntax, so that it is ignored when the MDX is parsed. 

I introduce this at the present stage because I like to "label" queries in this way as I create them, so as to make them easy to identify for reuse or review. This is particularly handy when using the Sample Application, because the application displays the initial characters of the query in the dropdown selector (labeled "Query:") to the right of the database ("DB:") selector in the toolbar. Selection of a given query from a query file is easy, therefore, given the use of intuitive names/descriptions in the top line of the syntax.

· The cube that is targeted by the query (the query scope) appears in the FROM clause of the query. The FROM clause in MDX works much as it does in SQL (Structured Query Language), where it stipulates the tables used as sources for the query.

· The query syntax also uses other keywords that are common in SQL, such as SELECT and WHERE. Even though there are apparent similarities in the two languages, there are also significant differences. A prominent difference is that the output of an MDX query, which uses a cube as a data source, is another cube, whereas the output of an SQL query (which uses a columnar table as a source) is typically columnar. 

It is important to realize that MDX's cube output allows us to place any dimension from the source cube onto any axis of the query's result cube. Many axes can exist, and it is often better to think in terms of "axes" than in "dimensions" (as is quite common among both developers and information consumers) when designing an MDX query. This is for two main reasons: The "axes" concept allows for distinction between the source dimensions and the apparent result cube dimensions, which may be very different indeed. Another reason is that a given axis can contain a number of cube dimensions in combination. Axis references are therefore more precise, and less subject to misinterpretation.

· A query has one or more axes. The query above has two. (The first three axes that are found in MDX queries are known as rows, columns and pages.) We stipulate the axes above through our use of the "columns" and "rows" specifications. Keep in mind that columns always come before rows, and rows always precede pages, within the query.

· Curled brackets "{}" are used in MDX to represent a set of members of a dimension or group of dimensions. The query above has one dimension each on the two query axes. The dimensions that appear are the Measures and Time dimensions.

· We can display more than one dimension on a result axis. When we do this, an "intersection" occurs, in effect, and each cell appearing in the associated axis relates to the combination of a member from each of the indicated dimensions. When more than one dimension is mapped onto an axis, the axis is said to consist of "tuples," containing the members of each of the mapped dimensions. 

· Dimensions that are not specified within the axes of a query will have members specified by default; we can also stipulate such members in the WHERE clause, as shown in our query above. 

2. Click the Run Query button (the button sporting the green, arrowhead-shaped icon -- a tool tip will alight when the cursor is placed upon the button to positively identify it for us). 

We see the results below, which appear as soon as Analysis Services fills the cells that it determines to be specified by the query. 

[image: image7.jpg]1997 1998

Warehouse Sales

Warehouse Cost

196,770.89 193,612.37
89,043.25 §7,898.53





Illustration 4: The Initial Query Results 

2. Save the query by selecting File -> Save As and call the file MDX01-1, as shown in the illustration below. 
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Illustration 5: Saving the MDX Query via the Save As Dialog 

Let's create another query to conclude this introductory session. This time, let's say that information consumers have asked for a comparison between the total US warehouse sales for the first and second quarters of 1997. We will again create a query against our Warehouse cube to generate this information. 

1. Click the New Query button (depicted in the illustration below). 
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Illustration 6: The New Query Button 


We might also have selected File -> New from the top menu. 

2. Type the following query into the Query pane: 

3. --MDX01-2:  Basic Query 2

4. SELECT

5. {[Time].[1997].[Q1],[Time].[1997].[Q2]}ON COLUMNS,

6. {[Warehouse].[All Warehouses].[USA]}  ON ROWS

7. FROM Warehouse

8. WHERE  ([Measures].[Warehouse Sales])

Because we have specified the Warehouse Sales measure in the WHERE statement, we have made it the slicer dimension. The slicer shows that we have picked only the Warehouse Sales measure from the measures dimension. We will work with slicer dimensions, as well as with the other components of the simple queries we have examined in this lesson (and far more), as we progress through the MDX Essentials series.

3. Click Query on the top menu, then select Run, as shown below: 
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Illustration 7: Select Run from the Query Menu 


Alternatively, F5 or the Run Query button might be selected for the same effect. 

We see the results below, which appear as soon as Analysis Services fills the cells specified by the query. 
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Illustration 8: The Query Results 

4. Save the query as MDX01-2. 

5. Exit the Sample Application. 

Our intent with the above examples is to begin our exploration of MDX and to provide a first exposure to simple query structure. We will cover the details of the syntax and its arrangement, and a host of other considerations, as we progress through the series. 
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Star Schema in OLAP model
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