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e OLAP Operations
e Roll-up, Drill-down, Slice and dice, Pivot
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e MDX

e Motivation
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FILTER, ORDER, HEAD, TOPCOUNT, CROSSJOIN, NONEMPTY, WITH
MEMBER




/Data Warehouse Queries A

e DW queries are big queries
e Imply a large portion of the data
e Mostly read queries

Redundancy a necessity
o Materialized views, special-purpose indexes, de-normalized schemas

Data is refreshed periodically
e Daily or weekly

Their purpose is to analyze data
e OLAP (OnLine Analytical Processing)

OLAP usage fields

e Management Information

Sales per product group / area / year
e Government

Population census
e Scientific databases

Geo-, Bio-Informatics

< Goal: Response time of seconds / few minutes




/OLAP Operations A

e Roll-up

e Drill-down

o Slice and dice
e Pivot (rotate)




/Roll—up

» Taking the current aggregation level of fact values and doing a
further aggregation

e Summarize data by
e Climbing up hierarchy (hierarchical roll-up)
e By dimensional reduction

e Used for obtaining an increased generalization
e E.g., from Time.Week to Time.Year




/Hierarchical roll-ups

— Performed on the fact table and some dimension
tables by climbing up the attribute hierarchies

* E.g., climbed the Time hierarchy to Quarter and Article
hierarchy to Prod. group

'Countrv S i Region 4—:‘ District |sw—— i City

@Prod. Categ = '@Prod. Family | <= @Prod. Group

i Week ‘ﬁ
i Year 4—(|Quarter é@it—( Day

yd
| Sales
Turnover
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Dimensional roll-ups

— Are done solely on the fact table by dropping one
or more dimensions

* E.g., drop the Client dimension

ﬁ Cllent
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iWeek ﬁ
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/Drill—down

— Reverse of roll-up

— Represents a de-aggregate operation

* From higher level of summary to lower level of summary —
detailed data

— Introducing new dimensions

— Requires the existence of materialized finer
grained data

* You can’t drill if you don’t have the data




/Roll—up Drill-down Example

€ by BAR/Time

Salitos 500 360 420
1330 1000 1120

Roots 380 310 400
Drill-down

by Brand
€ by Brand/Time

Wolters 480
Becks 450 310 370
Krombacher 400 290 350

N )




/Slice A

* Slice: a subset of the multi-dimensional array

corresponding to a single value of one or more
dimensions and projection on the rest of
dimensions

— E.g., project on Geo (store) and Time from values
corresponding to Laptops in the product dimension

TcStoreId, Timeld, Ammount (GArticleId = Laptopld(sales))




. I
Slice
* Amounts to equality select condition
* WHERE clause in SQL
—E.g., slice Laptops
Product
Laptops
CellP. Time
13.11.2010
18.12.2010
N Geography

s @
- v/
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Dice
* Dice:amounts to range select condition on
one dimension, or to multiple equality select
condition on one or more dimension

— E.g.range SELECT A

Product

TcStoreId, Timeld, Amount (GArticleld
(Sales))

e {Laptop, CellP}

Laptops—-
CellP. §- Time

13.11.2010
18.10.2010

Geography

N )




/Dice A

* E.g.equality SELECT on 2 dimensions Product and
Time

TcStoreId, Amount (GArticIeld e {Laptop, CeIIP}(SaleS) Timelde

{“18.10.2010”,”13.11.2010”}(Sa|es)) A
Product 7
/
7
Laptops—¢-
CellP. § Time
13.11.2010
18.10.2010
Q c_,amt':‘w‘n Geography
W 52

N )




/Pivot

* Pivot (rotate): re-arranging data for viewing
pUrposes

— The simplest view of pivoting is that it selects two
dimensions to aggregate the measure

* The aggregated values are often displayed in a grid where
each point in the (X, y) coordinate system corresponds to
an aggregated value of the measure

* The x and y coordinate values are the values of the selected
two dimensions

— The result of pivoting is also called cross=tabulation

N =)




/Pivot

» Consider pivoting the following data

Location
Cityld City
1 Bra..
2 Hann..
3 Ham..

Sales Time

Cityld | Perld | Timld | Amnt Timld | Day
1 1 1 230 1 | Mon
1 1 2 300 2 | Tue
1 1 8 310 3 Wed
1 2 7 50 4 | Thu
2 3 1 550 -
2 3 5 100
3 4 6 880 6 |sat
3 5 1 60 7 | San
3 5 2 60 s Mon
3 5 4 140




/Pivot

* Pivoting on City and Day

Tue

Hamburg

SubTotal

Hannover

1140

Braunschwei

SubTotal

Mon 1150

Tue 360

0




/Typical Analytical Requests

e OLAP operations are hard to express in query languages

e Most analysts and decision makers won’t enjoy it
SELECT f.region, z.month, sum(a.price * a.volume)
FROM Order a, Time z, PoS f
WHERE a.pos = f.name AND a.date = z.date
GROUP BY f.region, z.month

e OLAP clients allow operations to be performed through GUIs

EQUARTER E Store Name: E PRODTYPE E Quantity: E Line Cost Of Goods Sold

Q2 Audio Expert Cigital 111,421 2806425000 [N
Q1 Audio Expert Digital 105983 2a09z672.00
o1 ehtart Digital 108,221 24 99036800 | INEEENINGN
Q2 ehtart Cigital 115,102 24971 51200 [N
o1 ehtart Analog ar 128 2116226200 [N
Q2 ehtart Analog 4737 16,780.402.00 |

o1 Audio Expert Analog 78,449 16,467 146.00 |

Q4 ehtart Digital 72126 14000951 00 [N

Q3 ehtart Cigital 66,156 1286770000 [

Q2 Audio Expert Analog a7 844 1186875000 [N

Q3 Audio Expert Cigital 50,076 11, 210,406.00 [

Q4 Audio Expert Digital 53,273 1119092200 [N

o1 T City Digital 41,307 1012896700 ([

Q4 ehtart Analog 39515 g3gz2e000 N

Q3 ehtart Analog 36,306 ga0a647.00 [

Q2 T City Cigital 29 627 g73z30300

Q2 A VideaTawn Digital 27 3IFT s9z2s507.00

Q4 Audio Expert Analo 25,8497 91693600 [




/OLAP Data Visualization A

e How do these operations Product dimension
look like for the user? S o) | F'r':-d'-n:tz
e 2 dimensions ... 1s trivial é = ' Bulbs Batberi99| FUSES|
5 Uptown 40 104 =l
e E.g. Products by Store o Midtown =5 - 11
S Downtown 36 78 59




" OLAP Data Visualization $ A

&£ Store dimension

@ ¢ ZHd )
o 3 dimensions: we can 5 3 uptown mictown powntown
_ 5
visualize sold quantity on S = —
_ _ 2 |e® Uptown| Midtown| Downtown | 4
3 dimensions as layers £ Bubs 40 52 4
5 Batteries 104 22 78
+—  Fuses a6 31 58
5
S
o
% = H |[> | ﬁ Products
_ _ & i &' f Bulbs| Batteries | FuLses |
e Another wayv I nestin Revenue 250 416 160
other way Sby esting Hptwn Cost 115 255 o5
, FEevenLe 325 a3 140
on the same axis oo o2 @ o
= - Fevenue 229 312 Q0
ORI cast 155 180 75

N )




"OLAP Data Visualization h

e OLAP reporting has to be very flexible
e The IBM Infosphere - OLAP web based report
File: Edit View Favorites Tools Help 3 WebFOCUS OLAP Control Panel = $&
$=Eack ~ = - ) 7} | Qsearch [EjFavorites @meda ¢f | - & BELIEUETLD
= S p e 7 ¥ Location
dd { : - ;
Address Iéj http:j/localhost/cgi-binjibi_cgijwebapi.dll el
[ > Product Dimension
‘I Flissssyrse ) ﬂc'm | pLanT | sTATE
) e — | =—
]_ YEAR l_ QUARTER L MONTH
=l > = Y = =
L PRODCAT L PRODNAME T —
- B ; ]
Drill Down Measures
[ = QUARTER ity:
‘B|QUARTER  m|Store Name: ‘W|PRODTYPE £ |Quantity: ig:%; ;JYa?Ee gﬁz:ﬁtﬁ of Goodf']
Q1 AV VideoTown Analog 18,449
Digital 22,206
Audio Expert Analog 78,449
Digital 105,983
N
City Video Analog 6,287 ‘| l _'I_I
Digital 7196 c | Stack Measures
Consumer Merchandise  Analog 6,980 w %—J | Show Graph
Digital 14957 ' £ - Selection Critc;ri(> =
TV Ci Analog 19077 e

k |&) Dore

[— f— [_ Local intranet




/ I " - 7} WebFOCUS OLAP Control Panel -~ ¥eh ‘?x\
OLAP Data Visualization %= renel- e Page D

Dimensions-Click a Blue Box to Add

¥ Location
e Drill-down operation el
e Can be performed easy by going down Values
i ] | ® QUARTER
on the hierarchy and choosing the Values
: L ® MONTH
granularity Values

L« |

|| » Product Dimensinn

QUARTER

Sort Order sl
& Low to High |~Limit F ®Br
(" High to Low Rank |

[ Hide

£ Options Help = Selection Criteria (>




e

e Trends Visualization
e With the help of charts

OLAP Data Visualization

E QUARTER E Store Name:
Q1 AV VideoTown

Audio Expert
City Video

Consumer Merchandise

E PRODTYPE
Analog
Digital
Analog
Digital
Analog
Digital
Analog

TV City

YWeh Sales

ehMart

Q2 AV VideoTown

Audio Expert

Digital
Analog
Digital
Analog
Digital
Analog
Digital
Analog
Digital
Analog
Digital

18,449
22,206
78,449
105,983
6,287
7,196
6,980
14,957
19,077
41,307
545

829
97,128
108,221
1,781
27377
57,944
111,421

— _
.%J Quantity: E Line Cost Of Goods Sold

3,969,296.00
5,109,400.00
16,467 ,146.00
25,092,678.00
1,315,015.00
1,607,513.00
1,542,036.00
3,251,090.00
3,772,119.00
10,128,967.00
124,366.00
190,201.00
21,152,262.00
24,990,368.00
2,663,655.00
5,928,507.00
11,868,758.00
28,064,250.00




/From Presentation to Data

e Client/server architecture

e The client displays reports and allows interaction with the end user to perform
the OLAP operations and other custom queries

e The server is responsible for providing the requested data. How? It depends on
whether it is MOLAP, ROLAP, HOLAP, etc.

--------------------------------
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/OLAP Server A

e High-capacity, multi-user data manipulation engine specifically
designed to support and operate on multidimensional data

structures
e Optimized for fast, flexible calculation and transformation of raw
data based on formulaic relationships

e Either

e Physically stage the processed multidimensional information to deliver
consistent and rapid response times to end users (MOLAP)

e Store data in relational databases and simulate multidimensionality with
special schemas (ROLAP)
e Or offer a choice of both (HOLAP)




/Getting from OLAP Operations to the Data

— As in the relational model, through queries
* In OLTP we have SQL as the standard query language

— However, OLAP operations are hard to express in
SQL
— There is no standard query language for OLAP

— Choices are:
« SQL-99 for ROLAP

* MDX (Multidimensional expressions) for both MOLAP and
ROLAP

N )




/Typical OLAP Queries

e The ideais to
o Select by Attributes of Dimensions
region = ,,Europe*
e Group by Attributes of Dimensions
region, month, quarter

e Aggregate on measures
sum(price * volume)

e OLAP gqueries in SQL
SELECT d1.x, d2.y, d3.z, sum(f.t1), avg(f.t2)
FROM Fact f, Dim1 d1, Dim2 d2, Dim3 d3
WHERE a < d1.field < b AND d2.field = ¢
GROUP BY d1.x, d2.y, d3.z;




/MDX - MultiDimensional eXpressions

» Developed by Microsoft
e Not really brilliant
e But adopted by major OLAP providers due to Microsoft's market leader
position
e Used in specifications and an industry standards for multi-
dimensional data processing
e OLE DB for OLAP (ODBO) with API support
e XML for Analysis (XMLA): specification of web services for OLAP

e Supported by many data warehousing systems
e MS SQL Server

e SAS OLAP Server
e drivers for MDX for Oracle OLAP

e For ROLAP to support MDX, it is usually translated into SQL

-




/Motivation

@ Every input/output in SQL must be relation

SELECT Store.state, SUM(sales)

FROM F, Store, Time
WHERE F.storekey=Store.storekey AND F.timekey=Time.timekey

GROUP BY Store.state

CA | 111,111
IL | 222,222

SELECT Store.state, Time.quarter, SUM(sales)

FROM F, Store, Time
WHERE F.storekey=Store.storekey AND F.timekey=Time.timekey

GROUP BY Store.state, Time.quarter

CA | Q1 | 44,444

CA | Q2 | 11,111
R R

IL | Q4 | 88,888

@ Typical reporting/analytical applications requires cross-tab

| Q1 |1 Q2 | Q3 | Q4 |

CA | ...l ... ... ...1

IL | ... oo o




/Pivot and Unpivot

@ SQL can produce cross tab via the CASE construct

SELECT Store.state AS STATE,
SUM(CASE WHEN Time.quarter=’Ql’ THEN sales END) AS Q1

SUM(CASE WHEN Time.quarter=’Q4’ THEN sales END) AS Q4
FROM F, Store, Time

WHERE F.storekey=Store.storekey AND F.timekey=Time.timekey
GROUP BY Store.state

@ PIVOT has been proposed to help.

@ MDX can support these types of queries more natually and more efficiently.

SELECT {[Time].[Year].[1997].CHILDREN} ON COLUMNS,
{[Store].[Store State] .MEMBERS} ON ROWS

FROM [Sales]

WHERE ([Measures].[Store Sales])

e Proprietary alternatives (https://modern-sgl.com/use-case/pivot)
* pivot and unpivot clauses in SQL Server since 2005, Oracle Database since 119
e model clause in Oracle 10g

e crosstab table function in PostgreSOL @
\ gresQ v/




" MDX Syntax A

e Similar to SQL syntax
SELECT {Germany, Niedersachsen, Bayern, Frankfurt} ON COLUMNS,
{Qtrl.CHILDREN, Qtr2, Qtr3} ON ROWS
FROM SalesCube
WHERE (Measures.Sales, Time.[2011], Products.[All Products));

e SELECT

e Dimensions, on columns and rows

e FROM

e Data source cube specification
e |If joined, data cubes must share dimensions

e WHERE

e Slicer - restricts the data area
e Specifies the measures to return

-




/M DX Syntax A

* At first, looks like SQL

* Nevertheless, very different

Axis

Axis specification
select = /
|
ns,

. |
'Measures].[Customer Count] on colu
(Customer].[Education].members on rows

Cube bei
from [Adventure Works] ueried

where [Customer].[Customer Geography].
— [Coffs Harbour]

slicer




/Example

select

'Measures].[Customer Count] on columns,
Customer].[Education].members onXows

from [Adventure Works] l
where [Customer]. Customer Count |
[Customer Geography]. All Customers 106
— Bachelors 52
[Coffs Harbour] ' Graduate Degree——, 6
@h School 13
Partial Callege 25
Partial High School 10




/Example: Cross Tabulation

select
[Customer].[Gender].members on columns,

( { [France], [Germany] }, educatiol~qembers )

on rows ) 4 All Customers | Female | Male |

France | All Customers 1,810 893 917

from [Adventure WOrks] Fae | sahdos T T
France Graduate Degree 160 a3 77

where [Customer Count] Zfeoce |Hihscheo 2 | = | o4
France Fartial Eulagﬂ 566 277 283

artial High School 246 121 125

Gemary | All Customers ] g874 906

Gemary | Bachelors 430 222 208

Gemany | Graduate Degree 172 g9 87

Gemany ﬂgh School 314 137 177

Gemany | Parbal Enlege 642 320 322

Germarny | Partial High School 222 110 12




Basic Concepts

@ Dimensions and Members
@ A dimension may have several levels
e Each level has a number of members
@ Axes
e Refers to the “dimensions” of a query's result cube
e An axis could contain several cube dimensions in combination
@ Measures
o Attributes (of numerical values) to be aggregated and analyzed.
@ [hey collectively forms the Measures dimension.
@ Default member: the top-level member (usu. ALL)
@ Default measure: the first measure specified in the cube
@ One can specify the default members/measures or disallow the ALL level in
the schema
e [uple
e to define a slice of data from a cube
o ([Product]. [Product Family]. [Drink], [Store].[USA].[CA])
@ Set
e an ordered collection of zero, one or more tuples
@ usually used to define axis and slicer dimensions
\_ e {[Time].[2007].[Q1], [Time].[2007].[Q2] } e/




/Tu ples

e Tuple is a combination of members from one or more dimensions
e \When a tuple has more than one dimension, it has only one member from each
dimension
([Customer].[Chicago, IL], [Time].[Jan, 2005], [Time].[Feb, 2005]) — not valid
e Any dimensions can be part of a tuple, including measures
e () i1s not a valid tuple
e Tuple can not be composed from other tuples
([Time].[2004], ([Customer].[Chicago, IL], [Product].[Tools])) — not valid
e In calculations and queries, cell identification is based on tuples

when a tuple is used in an expression where a number or string might be used, the
default behavior is to reference the value in the cell that the tuple specifies

([Product].[Leather Jackets], [Time].[June-2005], [Store].[Fifth Avenue NYC],
[Measures].[Dollar Sales]) may define a cell with a value of $13,000

N )




" Axis Specification A
* Axis:
— Columns Axis(0)
— Rows Axis(1)
— Pages Axis(2)
— Chapters Axis(3)
— Sections Axis(4)

* Axis specification: selection of members
— In principle:
[Dimension].[Hierarchy].[Level].[member]
— Parts can be omitted if no ambiguity
[Customer].[Customer Geography].[Coffs Harbour]
= [Coffs Harbour]

— Square brackets [ | only needed when the name
contains a space




/Axis Specification

* Multiple selections: use
{ specl, spec2, ... }
{ [France], [Germany] }

* Combination of selections:
( specl, spec2, ...)

( { [France], [Germany] },
education.members)




/Sets of Members

All Products R

Product Family Drink Food
Produc;: Name Portsmouth Skinner Washington  Johnson Toby
the Product dimension Members of the Product dimension

Return a sets of members:
@ [Product].[Product Family]. [Skinner]

e [Product] . [Product Name].MEMBERS = { Portsmouth, Skinner,
Washington, Johnson, Toby }

@ [Product]. [Drink] .CHILDREN = { Portsmouth, Skinner, Washington }
@ [Product]. [Drink] . [Skinner]: [Washington] = { Skinner,Washington }
@ DESCENDANTS ([Product] . [Food], [Product Name]) = { Johnson, Toby }

N )




/Food Mart

@ lhe [Sales] cube

@ Measures: [Unit Sales], [Store Cost], [Store Sales], [Sales Count],
[Customer Count], [Promotion Sales].

SELECT {[Measures] .Members} ON COLUMNS
FROM [Sales]

e Calculated measures: [Profit], [Profit last Period],
[Gewinn-Wachstum].

SELECT {AddCalculatedMembers([Measures] .Members)}
ON COLUMNS
FROM [Sales]

@ Dimensions:

@ [Store]: [Store Country] — [Store State] — [Store City] — [Store
Name]

@ [Time]: [Year] — [Quarter] — [Month]
° ...

N <)




/CHILDREN and MEMBERS A

@ A typical query

SELECT {[Time]. [Year].[1997], [Time].[Year].[1998]} ON COLUMNS,
{[Store] . [Store Name] .MEMBERS} ON ROWS

FROM [Sales]

WHERE ([Measures].[Store Sales])

@ Using the level.MEMBERS and member.CHILDREN functions

SELECT {[Time].[Year].[1997].CHILDREN} ON COLUMNS,
{[Store] . [Store City] .MEMBERS} ON ROWS

FROM [Sales]

WHERE ([Measures].[Store Sales])

Output

1997 1998 Q1 Q2 Q3 Q4

HQ 7 I HQ 7 7 1 ?
Store b 7 ? Store b 7 7 ? 7
Store 7 7 ? Store 7 7 7 ? 7
7 7 7 7 1 7




/Slicer Dimension vs. Filter

@ Slicer Dimension

w slice on the [Product] dimension

SELECT {[Time]. [Year].[1997].CHILDREN} ON COLUMNS,
{[Store] . [Store City] .MEMBERS} ON ROWS
FROM [Sales]
WHERE ([Product].[Product Family]. [Drink],
[Measures] . [Store Sales])

@ FILTER(set, search _condition) function.

w jf we are only interested in stores whose 1997 unit sales exceed 1000

SELECT {[Time]. [Year].[1997] .CHILDREN} ON COLUMNS,
FILTER (
{[Store] . [Store City] .MEMBERS},
(Measures. [Unit Sales], [Time].[1997]) > 1000
) ON ROWS
FROM [Sales]
WHERE ([Measures].[Store Sales])




"ORDER (1)

@ Syntax: ORDER(set, expression, [, ASC | DESC | BASC | BDESC]

@ [The "B" prefix indicates the hierarchical order can be broken.

w [ /st all measures for each city in decreasing order of their sales count

SELECT Measures.MEMBERS ON COLUMNS,
ORDER (
[Store] . [Store City] .MEMBERS,
Measures.[Sales Count], BDESC
) ON ROWS
FROM [Sales]

and "Spokane”

SELECT Measures.MEMBERS ON COLUMNS,
ORDER (
{[Store].[Store City].[Beverly Hills]:[Spoken]},
[Store] .CURRENTMEMBER .Name, BASC
) ON ROWS
FROM [Sales]

w f we are only interested in stores whose name is between “Beverly Hills”

o




/ORDER (1) - Example of result

SELECT { [Measures].[Dollar Sales] } on columns,
Order ( [Product].[Product Category].Members,
[Measures].[Dollar Sales], BDESC)) on rows
FROM [Sales]
WHERE [Time].[2004]

Dollar Sales
Tools 894,495.80
Computers,Peripherals 847,595.00
Toys 768,126.20
Camping, Hiking 646,902.40
Phones 640,023.80
Outdoor Gear 572,151.00
Sports Equipment 541,098.50
Exercise, Fitness 534,700.60
TV, DVD, Video 500,910.80




/H EAD

SELECT Measures. [Profit] ON COLUMNS,
HEAD( ORDER( {[Store].[Store City] .MEMBERS},

Measures. [Sales Count], BDESC

w show me the profit of top-5 cities in terms of sales count

), b
) ON ROWS
FROM [Sales]

[Measures).[Profit]
Store].[All Stores].[USA].[OR].[Salem] $52,394.72
Store].[All Stores].[USA].[WA].[Tacoma] $44,884.68
Store].[All Stores].[USA].[OR].[Portland] $33,109.85
Store].[All Stores].[USA].[CA].[Los Angeles] $32,773.74
Store].[All Stores].[USA].[CA].[San Diego] $32,717.61




/TOPCOU NT, TOPPERCENT, TOPSUM A

e 10 products that have the highest Internet Sales Amount
SELECT {[Measures].[Internet Sales Amount]} ON COLUMNS,
TOPCOUNT/([Product].[Product].Members ,10 , [Measures].[Internet Sales Amount]) ON ROWS
FROM [Adventure Works]

e Top 10 percent of Products with the highest Sales Amount
SELECT {[Measures].[Sales Amount]} ON COLUMNS,
TOPPERCENT([Product].[Product].[Product].Members, 10,[Measures].[Sales Amount]) ON ROWS
FROM [Adventure Works]

e A set of Products with the highest values whose cumulative Sales

Amount total is greater than or equal to 10,000,000
SELECT {[Measures].[Sales Amount]} ON COLUMNS,
TOPSUM([Product].[Product].[Product].Members, 10000000, [Measures].[Sales Amount])
ON ROWS
FROM [Adventure Works]

N ©




s

CROSSJOIN

SELECT

CROSSJOIN (
{ [Time].[Q1, 2005], [Time].[Q2, 2005]},
{ [Measures].[Dollar Sales], [Measures].[Unit Sales] } )

ON COLUMNS,
{ [Product].[Tools], [Product].[Toys] } ON ROWS
FROM Sales
Q1, 2005 Q1, 2005 Q2, 2005 Q2, 2005
Dollar Sales | Unit Sales | Dollar Sales | Unit Sales
Tools 183,042.00 7,179 199,809.20 7,912
Toys 149,435.30 5,878 169,513.10 6,476




"NONEMPTY (1) A

SELECT [Time].[1997].CHILDREN ON COLUMNS,

CROSSJOIN([Store].[Store State]. MEMBERS, [Product].[Product Family]. MEMBERS)
ON ROWS

FROM [Sales]

WHERE (Measures.[Profit])

e Problem with the query: many members in the ROW axis is empty,
hence many empty rows

e [t needs a simple filtering - removing empty members from the axis

e Solution: NONEMPTY(...) for 1-2 parameters, NONEMPTY
(CROSSJOIN(...), Measures.[...] ) for more parameters

SELECT [Time].[1997].CHILDREN ON COLUMNS,

NONEMPTY/(
CROSSJOIN([Store].[Store State]. MEMBERS, [Product].[Product Family]. MEMBERS),
Measures.[Profit])) ON ROWS

FROM [Sales]

WHERE (Measures.[Profit])

N )




e

SELECT

FROM Sales

NON EMPTY (Il)

* The default behavior of MDX is to show empty cells
e NON EMPTY suppresses the empty cells

k Radio Controlled

Jan, 2005 | Feb, 2005
Toys 6,950.00( 7,666.20
Action Figures 747.20 421.50
Arts & Crafts 2,499.80| 2,135.90
Cars & Trucks 1,078.40
Construction 3,002.90 982.00
Dolls
Educational 700.10 597.10
Electronics
Games
Musical

2,451.30

—)

{ [Time].[Jan,2005], [Time].[Feb,2005] } ON COLUMNS,
NON EMPTY{ [Product].[Toys], [Product].[Toys].Children } ON ROWS

WHERE ([Measures].[Dollar Sales], [Customer].[TX])

Jan, 2005 | Feb, 2005
Toys 6,950.00( 7,666.20
Action Figures 747.20 421.50
Arts & Crafts 2,499.80| 2,135.90
Cars & Trucks 1,078.40
Construction 3,002.90 982.00
Educational 700.10 597.10
Radio Controlled 2,451.30

o




/[Advanced MDX].[Calculate Member]

@ Calculated Members

WITH MEMBER parent.name AS ’expression’

@ only visible to the query.

WITH MEMBER [Time].[1997].[H1] AS
> [Time] . [1997] .[Q1] + [Time].[1997].[Q2]°
MEMBER [Time].[1997].[H2] AS
» [Time] . [1997].[Q3] + [Timel.[1997].[Q4]’
SELECT {[Time].[1997].[H1], [Time].[1997].[H2]} ON COLUMNS
[Store] .[Store Name] .MEMBERS ON ROWS
FROM [Sales]
WHERE (Measures. [Profit])

@ Define and use new measures

WITH MEMBER Measures.ProfitPercent AS
’ (Measures. [Store Sales] - Measures.[Store Cost]) /
(Measures. [Store Cost])’

SELECT [Time].[1997].CHILDREN ON COLUMNS,
[Store] . [Store Name] .MEMBERS ON ROWS

FROM [Sales]

WHERE (Measures.[ProfitPercent])

\




