LECTURE 13

OLAP CUBES AND MDX




CREATING OLAP CUBES

It is necessary to use Analysis services to create OLAP cube.We use Adventure works 2017
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CREATING OLAP CUBES
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CREATING OLAP CUBES

= To create an OLAP cube, you will need to create a Business Intelligence project in Microsoft Visual Studio.
Install the SSDT tool and you can create this type of project in Visual Studio.
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CREATING OLAP CUBES

= |n the data source view, select the desired tables from which the OLAP cube will be built.

o Data Source View Wizard O *
Select Tables and Views
Select objects from the relational database to be included in the data source wiew.
3 §Q

Auvailable objects: Included objects:

MName Type & Name Type
FH DimScenario (dba) Table FH DimProduct {dbo) Table
FA FactAdditionallntemational Product Description {d...  Table A DimGeography (dba) Tahle
FER FactCallCerter (dba) Table FE DimCustomer (dbo) Table
EE FactCumencyRate {dbo) Table N EH Factintemet Sales (dbo) Table
R FactFinance (dba) Table

i Fact Intemet SalesReason (dba) Table

FER FactProductInventory {dbo) Table S

BH FactResellerSales (dbo} Table

F FactSalesQuota (dbo) Table

53] FactSurveyResponze (dbo) Table %

FH NewFactCumencyRate (dba) Table

FER ProspectiveBuyer (dba) Table e

FH sysdiagrams (dbo} Table

[ vAssocSeqlinetems (dbo) View

[ wAssocSeqOrders (dbo) View

[ wOMPreo idbo) View 7
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[] Show system objects

< Back Mext = Firigh =z Cancel




CREATING OLAP CUBES

FH DimDate
EnglishMonthMName -
SpanishMonthMame
FrenchMonthName
MonthNumberOfyear P DimProduct
CalendarQuarter
Calendaryear @ Productiey =
CalendarSemester ProductAlternateKey
FiscalQuarter Pro.dudSL.!bmhegoerey
Fiscalfear WeightUnitMeasureCode
FiscalSemaster SizeUnitMeasureCode
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LastMame
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MaritalStatus -
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UritPrice SalesTerritoryAlternatekey
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DiscountAmount SalesTerritoryGroup
ProductStandardCost SalesTerritoryImage
TotalProductCost
F DimGeography SalesAmount
w3 GeographyKey - TaxAmt
City Freight
StateProvinceCode CarrierTrackinghumber
StateProvinceMame CustomerPONumber
CountryRegionCode OrderDate
EnglishCountryRegionName DueDate
SpanishCountryRegionMName ShipDate
FrenchCountryRegionMNamme h
PostalCode
SalesTerritorykey -




CREATE DIMENSIONS

TZ, Dimension Wizard

Completing the Wizard

Type a name for the new dimension, verfy the dimension structure, and then click Finish to save the dimension.
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CREATE DIMENSIONS

Attributes Hierarchies
¥ DimProduct
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mm (Color B
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#* English Country Region Name
? Sales Territory Key

Sales Territory Key

English Country Region Name
City
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CREATE DIMENSIONS

Attributes Hierarchies
7 DimDate
=8 Calendar Quarter -
" Date Key ¥ | Tocreateanew
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CREATE DIMENSIONS

Attributes Hierarchies
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DEPLOY DIMENSIONS

€7 Process Progress - O x

= @ Command

Lg'p Start time: 06.11.2019 4:06:21; End time: 06.11.2019 4:06:23; Duration: 0:00:01

= Processing Dimension Attribute '(All)' completed.

Processing Dimension Attribute 'City' completed, 563 rows have been read,

Processing Dimension Attribute 'Customer Key' completed. 18485 rows have been read.
Processing Hierarchy 'Custorners' completed.

Processing Dimension Attribute 'English Country Region Mame' completed. 7 rows have been read.
Processing Dimension Attribute 'English Education’ completed. & rows have been read.
Processing Dimension Attribute 'First Mame' completed. 671 rows have been read.
Processing Dimension Attribute 'Gender' completed. 3 rows have been read.
Processing Dimension Attribute 'Geography Key' completed. 836 rows have been read.
Processing Dimension Attribute 'Last Name' completed. 376 rows have been read.
Processing Dimension Attribute 'Middle Name' completed. 45 rows have been read.

FEEEEEEEEBEEE®E
| |

Processing Dimension Attribute 'Sales Territory Key' completed. 12 rows have been read.

Status:

@ Process succeeded.

Stop Reprocess View Details... Copy

Close Help

T T T T T ooy



CREATING THE CUBE

= After deploying dimensions, it is necessary to create the cube itself.VWe choose measures from one table

7} Cube Wizard O >

Select Measure Group Tables
Select a data source view or diagram and then select the tables that will be used for

MEasure groups.

Data source view:
AdventureWaorksDW 2017

Measure group tables: Suggest

[ 1ER DimProduct

[ 1EH DimGeography
[ 1B DimCustomer
[]EH FactintemetSales
[ |ER DimDate

|| M| Dim Sales Termitory

< Back Mext = Finish =3 Cancel




CREATING THE CUBE

| &) Cube Wizard O x

Select Measures
Select measures that you want to include in the cube.

|:| Measure

~{ 141l Promotion Key ~
~{Jull Curency Key

~{_]41l Revision Number
~bgll Order Quantity

~f ] Unit Price

~{_]41l Extended Amount
~{_]gll Unit Price Discount Pct
{11l Discount Amount
~&41l Product Standard Cost
{4l Total Product Cost
~fll Sales Amount

""||| Tax Amt

il Freight

{141l Fact Intemet Sales Count

< Back Mead = Finish = Cancel




OLAP CUBE

= After the deployment of the cube, connect to Microsoft SQL Analysis Services
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N NN |
MDX DIMENSIONALITY

MDX QUERIESARRANGE CUBE DIMENSIONS ON THE REPRESENTATION
DIMENSIONS ( HEREAFTER REFERRED AS ‘AXIS’ TO AVOID CONFUSION)

E.G.RETRIEVE PLANNED GSV MEASURE FOR ACCOUNTS E4098,E4398.

3 Messages ] HESUltSI

Planned GSY |
409547 | 428007.56

E4335:47 | 439153483.23




N 5 -
MDX QUERY — AXIS FRAMEWORK

MDX QUERIESARRANGE CUBE DIMENSIONS ON THE REPRESENTATION
DIMENSIONS ( HEREAFTER REFERRED AS ‘AXIS’ TO AVOID CONFUSION)

E.G.RETRIEVE PLANNED GSV MEASURE FOR ACCOUNTS E4098,E4398.

Columns

Rows

Pages

Chapters

Sections




e 1 [
MDX QUERY —AXIS FRAMEWORK

MDX QUERIES PRIMARILY DEFINE AXIS'S

SELECT
{
SOMETHING
} ON AXIS(0), E4093:47 | E4398.47
{ Planned GSY | 428007.56 4912348929
SOMETHING ELSE

ON AXIS(1),




MDX QUERY — AXIS FRAMEWORK

MDX QUERIES PRIMARILY DEFINE AXIS'S Something ?
Something = set or tuple
SELECT
{
SOMETHING

Also note the structure of the basic MDX quer
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MDX QUERY — TUPLE AND SETS

TUPLES

A TUPLE IS A COMBINATION OF MEMBERS FROM ONE OR MORE DIMENSIONS

-> NOT MORE THAN | MEMBER FROM A DIMENSION ( SAME RULE AS CO-ORDINATE GEOMETRY ) *
-> MANY WAYS ARE THERE TO SPECIFY A MEMBER.

() — for tuples
( [MEASURES].[PLANNED GSV],[TIME].[2010 HALFYEAR I] ) {} - for sets

([MEASURES].[PLANNED GSV],[TIME].&[64])




1 5
Understanding tuple

?‘f Best analogy - coordinate geometry *
M | ¢ 2D —space
34
Tuple of the form (x,y, ) e.g. ( 3,4)
2 4
14 Tuple like (x,,y,, y,) or (x,,x,, y,) are invalid

Understanding tuples are key to thinking in MDX .

We will stop here till all tuple related queries are clarified.

* This analogy holds good except for hierarchies. Hierarchies in cube space can be considered as dimensions in Co-ordinate geometry



MDX QUERY —TUPLE AND SETS

SOMETHING TO REMEMBER

I. THIS ISA SET CONTAINING A SINGLE TUPLE

{
[ACCOUNT].[JACCOUNT CODE].[E4098:47]




MDX QUERY —TUPLE CONSTRUCTS

A CLOSER LOOK AT TUPLE

E4335:47

+ ELEMENTS SEPARATED BY °,°
2010.JAM 338733

* MULTI PART IDENTIFIER *.’ 2010 FEB 601503
- CAN BE OF THE FORM 20 MAR | 334135
2010 APR 437042

DIMENSION.HIERARCHY.LEVEL.MEMBER T~

20101 715195
2ma.JuL 70743

2N0AUG | 1007624
2010 5EP 550235
2010 0CT 743739
2010 WO E04130
2N0CEC 223204

[TIME].[TIME HIERARCHY].[MONTH].[2010 JAN]

[TIME].[2010 JAN]

([TIME].[2010 JAN]:[TIME].[2010 DEC]) -




MDX QUERY —THE CHILDREN FUNCTION

.CHILDREN

-- USED TO EXPRESS THE CHILDREN OF A MEMBER

E.G.AS PER TIME HIERARCHY — MONTH ISTHE CHILD OF QUARTER

E4393:47
2010.JAN 338733
2010 FEE E01503
2010 MAR 394195




- § N
MDX QUERY —THE DESCENDATNS FUNCTION

DESCENDANTS (MEMBER [, [ LEVEL ] [, FLAG]] )
-- USED TO EXPRESS THE DESCENDANT OF A MEMBER AT A LEVEL

E4396:47 |
FLAG ALLOWS DISPLAY — gy,
E4358:47 | f
T T 010 Halffear 1 | 3064852
010 Quarter 1 | 1334431
SOI0FEE | s01503
SELECT {JACCOUNT].[E4398:47
{L 10 1} Soioman | sasise 2010.J4M 338723
ON 0, SOI0AFR | 437042 2010 FEB G015
2010 MAR 394195

2010 May | 57e1o4 el
2070 JUM 715195 2010 Quarker 2 1730421
a010JUL | 7oO74E 200 APR 437042
2010 4UG | 1007624 2010 MAY 575184
2010 5EP | 5R0235 _200JUN 715195
2010 0OCT 743709 2010 Halfr'ear 2 3836473
2010M0Y | 604130 2010 Quarter3 | 2265340

AM0DEC | 223204 2moJuL 707481
2010 A1UG 1007624

20 SER BR0235

2010 Quarker 4 1571133
2010 0CT 743739
2010 WO 604130
2N0DEC 223204




ASSIGNMENT -1

ASSUME THE FOLLOWING DIMENSIONS :
TIME : YEAR <- QUARTER <- MONTH <- DAY
PRODUCT : DOLLAR SALES, UNIT SALES
GEO : COUNTRY <- STATE <- CITY




CROSS JOINS
CONCEPT :

TWO SETS - A B

A={1,23} B ={X,}

CROSS JOIN AXB

AXB = { (1.X), (2.X), 3.X), (1.Y), (2.Y), 3.Y).}

PLANNED GSV FOR 2 ACCOUNTS FOR 3 MONTHS --
SELECT

{

-- CROSS JOIN

E4035:47 | E4095:47 | E4032:47 | E4400:47 | E4400:47 | E4400:47
2010.JaM | 20M0FER | 2010MAR | 2010JaM | 2010 FEB | 2010 MAR
Planned GS% | 31534.03 3856392  358481.04 1431540 3209700 2112100




CONCEPT :

FILTER ( SET, EXPRESSION ) .
.members gives all

ACCOUNTS WHICH HAVE MORE THAN GSV members of that level

SELECT
FILTER

Al DTTot3:47 E4393:47 E4400:47 E4401:47 Ed4414:.47 E4332:47

Flanned GS% | 9861660427521 13611730 4318348323 11623040 B37964831.933  35195728.33  7E27V1218.932



FILTER

WHAT ISTHE MEANING OFTHIS?
ELECT
FILTER
(
(ACCOUNT.JACCOUNT CODE].MEMBERS),
([MEASURES].[PLANNED GSV] ) > 10000000

-- CROSS JOIN

All Al All DTTot3:47 | DTTat3:47 | DTTot3:47 | E43353:47 E4395:47 E4335:47 | E4400:47 | E4400:47
2010 AN 2010 FER 2010 MAR 2010.JAM | 2010FER | 2010MAR | 2010 JAN 2N0FER | 2M0MAR | 2010 JAN | 2010 FEE
Flanned GS% | 59230786.437058  83152066.03 708671235314 [raall) [raall] [raall) 3593022.88  BEVEA1238  ZZBEE1Z5 1481540 3203700




FILTER

ANDTHIS?

SELECT
FILTER

(

(ACCOUNT.[ACCOUNT CODE].MEMBERS),
(IMEASURES].[PLANNED GSV] ,TIME.[2010 JAN]) > 10000000

*

Al

Al

&l

E4401:47

Tuple reference is
one of the powerful
concepts in MDX

E4401:47

E4401:47

2010.JAN

2010 FEE

2010 MAR

2010 JAMN

2010 FEB

2010 MAR

Planned GSY

59230736.49704

8315206E.09

FOBEF123.6314

43120333.039

F1BE77RT 826

E1112877.53




ORDER

CONCEPT :
ORDER (SET!I, EXPRESSION [,ASC | DESC | BASC | BDESC])
ACCOUNTS ORDERED BY GSV

SELECT
NON EMPTY (

All E4E16:47 E4I312:4T-"| E4535:47 | E4602:47 | E4547:47 EdEEE:-’i?l E4546:47 | E4533:47 E452?:4?| E4548:47 | E4B13:47

Planned GSY | 281660427521 13408 20&20 23360 40493.2 965324 1BE02ZE 126750 1444647 1482535 183610 202138




ACCOUNTS ORDERED BY ?2?

SELECT

NON EMPTY (

ORDER

(

(ACCOUNT.[ACCOUNT CODE].MEMBERS),
(IMEASURES].[PLANNED GSV], TIME.[201 | JAN] )

All DTTDt3:4?| E4033:47 E4335:47 E4400:47 E4401:47 E4402:47 |E44EI?:4?' E4413:47 E4414.47
Plarned GSY | B8E1ER048 7521 | 13611790 42800756 49183489.29 11623040 B37I64831.933 628852717226 1974200 8884200 3519572833




THE WHERE CLAUSE Tuple instead of

expression used

SELECT 73 Mossages 3] Resulls
FROM 5861660487521

[CUBE REPORTING]

WHERE

(IMEASURES].[PLANNED GSV])

3 Messages ] Res
R92307386.49703

L'_:a Meszages E Rezultz
1431540
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NAMED SETS :EASE OF REFERENCE

WITH SET [GREAT ACCOUNTS] AS

{

[ACCOUNT].JACCOUNT CODE].[E|373:47],
[ACCOUNT].JACCOUNT CODE].[E40301:47]
}

SELECT

{
[MEASURES].[PLANNED GSV]

Flanned G5
E1373:47 1173545879554
E40301:47 4113025331
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CALCULATED MEMBERS : THE POWER OF MDX !!!!

|.SIMPLE CALCULATED MEMBERS

FIND THE AVERAGE SALES PRICE ( I.E. TOTAL DOLLAR SALES/ NUMBER OF UNITS SOLD ) FOR THE QUARTERS

2005 QI AND Q2.

Simple Division used
to calculate a new
measure

WITH

Dollar Sales Average Sales price

100 5 20

120 8 15
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CALCULATED MEMBERS : THE POWER OF MDX !!!!

2. CALCULATED MEMBERS OF MEDIUM COMPLEXITY

FIND THE QUARTER ON QUARTER GROWTH FOR DOLLAR SALES AND UNIT SALES FOR THE QUARTERS
2005 Q2.

GROWTH IN DOLLAR SALES = 2005 Q2 DOLLAR SALES - 2005 QI DOLLAR SALES

GROWTH IN UNIT SALES = 2005 Q2 UNIT SALES - 2005 QI UNIT SALES

How does this take
care of both
subtractions ?

fil B C
1 Dollar Sales |Unit Sales

2 Q1, 2005 100
3 Q2, 2005 120
4 |Ql1to Q2 Growth 20




CALCULATED MEMBERS : THE POWER OF MDX !!!!
PRECEDENCE RESOLUTIONS

COMBINING PREVIOUS TWO PROBLEMS ,WRITE MDXTO CALCULATE QI TO Q2 GROWTH IN AVERAGE SALES
PRICES

WITH
MEMBER [MEASURES].[AVG SALES PRICE] AS

[MEASURES].[DOLLAR SALES] / [MEASURES].[UNIT SALES]

A B C D
1 Dollar Sales |Unit Sales Average Sales price
2 |41, 2005 100 20
3 |Q2, 2005 120 8 15
4 (0lto Q2 Growth 20 E.EEEEEEEE?.




CALCULATED MEMBERS : THE POWER OF MDX !!!!
PRECEDENCE RESOLUTIONS

COMBINING PREVIOUS TWO PROBLEMS ,WRITE MDXTO CALCULATE QI TO Q2 GROWTH IN AVERAGE
SALES PRICES

WITH :
D4 - S | =B4/Ca
MEMBER [MEASURES].[AVG SALES PRICE] AS
[MEASURES].[DOLLAR SALES] / [MEASURES].[UNIT SALES],
SOLVE_ORDER = 0 A B c D

Dollar Sales|Unit Sales Average Sales price
a1, 2005 100 5 20
a2, 2005 120

3 15
a1l to Q2 Growth 20 ﬁﬁﬁﬁﬁﬁﬁﬁﬁ?.b

LI S TS R N ]

A B C D

Dollar Sales |Unit Sales Average Sales price
Ql, 2005 100 5 20

2, 2005 120 3 15
01 to 02 Growth 20 -5
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CALCULATED MEMBERS : THE POWER OF MDX !!!!

WRITE AN MDXTO GET THE FOLLOWING RESULT

Sale Amount Total Cost Profit Percentage Margin

Actual y
Planned /
Amount of Variance

/.
Percentage of Variance [N\ N\ N N\ OO NN INNNNNN




