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Session Overview

Brief introduction to PowerPivot& DAX
$AZEET A OwOAI OAOQEIT 1T #11 OAQG(
Compare MDX and DAX rules for establishing context

Describe DAX context evaluation and how it can be
manipulated

Examples using business calculations
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PowerPivot

A collection of applications and services for creating
business intelligence solutions

Comes in two flavors: Excel and SharePoint

%l AAI AO OOAOO OBAAAEAKEED) ¢
- Integrating data from multiple sources
. Creating calculations
- Reporting through efficient aggregations
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Data Analysis Expressions (DA

An expression language used to develop calculations
In:

1 PowerPivot

o SSAS 2011 Business Intelligence Semantic Model

o Cresent

Uses inmemory columnar storage engine {ertipaq)

Can expose itself to clients through relational as well
as multidimensional interfaces



Business Intelligence (tHeowerPivotway)
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SharePoint 2010

Data Feeds
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PowerPivot/ DAX advantages as a Bl tool

u Ability to integrate multiple data sources, each

containing millions of rows of data
u Excellike formula syntax

0 Can reshape irmemory data model to better suit

reporting needs
0 Can to publish and automate reports
U Ability to gain enterprise -wide visibility on spreadsheet

popularity and use






Context

Wine cup or two human faces?
We interpret reality and assign a context to what we see



What Is Evaluation Context?

In DAX & MDX, it refers the set of rules followed In
order to determine how a calculation should be

Interpreted
What makes possible dynamianalysis



MDX vs DAX
How is a query expression

=
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Both languages use a coordinate system to establish how
a formula context gets interpreted

7

n-dimensional space

intersection of active rows

MDX DAX



/I\/Iﬁxample

What is the total amount of reseller sales across all
products and all years?

SELECT
[Measure].[Reseller Sales Amount] ON COLUMNS
FROM

[Adventure Works]
WHERE
[Product].[Product].[All]

y

$80,450,596.98



=

SELECT [Organization].[Organizations].[Organization Level 01].&[1] ON COLUMNS
FROM [Adventure Works]

SELECT Head([Employee].[Vacation Hours].Members) ON COLUMNS
FROM [Adventure Works]

SELECT FROM [Adventure Works]
WHERE [Destination Currency].[Destination Currency]

SELECTFROM [Adventure Works]

|

$80,450,596.98
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MDX Rules for Evaluating Context

Complete tuples use explicitly stated members.

In partial tuples , omitted members are derived
using the following sequence:

Usedefault member. If absent, then:
Use[ALL] member. If absent, then:
Usefirst member



SELECT [Organization].[Organizations].[Organization Level 01].&[1] ON COLUMNS
FROM [Adventure Works
[ | DEFAULT MEMBER

SELECT Head([Employee].[Vacation Hours].Members) ON COLUMNS
FROM [Adventure Works S
[ ! [ALL] MEMBER

SELECT FROM [Adventure Works]
WHERE [Destination Currency].[Destination Currency] FIRSTWIEMBER

SELECTFROM [Adventure Works]
ALL OF THE ABOVE

|

$80,450,596.98




/szxample

What is the total amount of reseller sales across all
products and all years?

CALCULATE(
SUM(FactResellerSaldsalesAmount),
ALL(DimProduct),
ALL(DimDate)

y

$80,450,596.98



CALCULATE(
SUM(FactResellerSalgSalesAmount),
ALL(DimProduct),
ALL(DimDate)
)
Coluimm
\ 4 \ 4 v

Im-memaoryy Vertipagq talble:
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SUM(FactResellerSaldsalesAmount)

CALCULATE(
SUM(FactResellerSaldsSalesAmounti),
ALL(FactResellerSalgsSalesOrderNumbel) )

CALCULATE(
SUM(FactResellerSaldsSalesAmounti),
ALL(DimProduct) )

SUMX(
FactResellerSaledactResellerSalgSalesAmount )

|

$80,450,596.98
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DAX Rules for Evaluating Context

Intersection of active rows on in-memory tables
(including their relationships)

DAX makes no assumptions for members omitted In
formula

Filters can use three types of contexts when deriving
what rows gualify as active in a calculation:

Row Context
Queny, Context
Filter:Context



SUM(FactResellerSalgsalesAmount) ONE TABLEz NO FILTERS

CALCULATE(

SUM(FactResellerSaldsalesAmount), ONE TA BLEFZIS'NEIEQ
ALL(FactResellerSalgsSalesOrderNumbel) )

CALCULATE( TWO TABLESz ONE
SUM(FactResellerSaldsalesAmount), FILTER

ALL(DimProduct) )

SUMX(

FactResellerSaled-actResellerSaldsalesAmount ) ONE TABLEz ROW BY

ROW ITERATION

|

$80,450,596.98
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“Break (an quick look at DAX
Internals)

All relationships follow and left outer join, creating
OA@OAT AAASG OAAI AOS

These tables are then evaluated in conjunction with

the other ones in a formula by stacking them.

#1 1 Ol 1T O OEAO CAO OAI T AEAAGC
process, context gets established.
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DAX Row Context

Evaluates expression on the current row

If the table has a relationship with another table, it can
propagate to all columns on that table that are related
to the current row



I

=FactResellerSales[SalesAmount] + FactResellerSales[TaxAmi]

$1,466.01
$18.594
$1,466.01
,466.01
$323.994
$37.
$2,041.1
$10.788
$1,344.588
$647.988
$18.588
$647.988
$2,016.882
$3,061.782
$4,398.03

Y
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* WCalculatedColumnl |~

117.2308
8875
$117.
$117.2
$25.9195
$2.9803
$163.295

$161.3506
$244.9426
$351.8424

Y

$1,583.2908
$52.4815
$1,583.2908
$1,583.2908
$349.9135
$40.2343
$2,204.483
$11.651
$1,452.155
$699.827
$52.475
$699.827
$2,178.2326
$3,306.7246
$4,749.8724

Y

In-memory Table in PowerPivot Window.




DAX Query context

Subset of data implicitly retrieved when resolving a
formula

Based on row and column headers, slicers and report
filters

Different for each cell on a pivot table



Year 2001 +:Bikes Category +oRoad Bikes:+:Reseller-Sales

Product Catego Bikes T
CalendarYear i sory
2001 20622003 Product Subcategory nTutalFlesellerSaales
2004 2006 Noomteia-Bikes 4,545,336.51
Road Bikes S>> $2,850,012.12
Grand Total $7,395,348.63

Pivot Table in Excel
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DAX Filter Context

Added when specifying filter constraints via DAX
formula arguments

Applies on top of row context and query context



CALCULATE(

SUM(FactResellerSalgssalesAmount),
DimProducty #1 I | Oe) K O2AAD®G

CalendarYear NS

2001 2002 2003
2004 2006

Product Category Bikes

-

Year 2001 +:Bikes Category +

Product Subcategory nTotaI Reseller Sales Red Products ROad Blkes + Rese”er Sales +

Mountain Bikes

Road Bikes

54,545,336.51

DimDate

Grand Total

52,850,012.12' 52,426,910.51' R e d CO I 0 1

$7,395,348.63 $2,426,910.91

FactResellerSales /

2001

il

Values...

Filter Context

DimProduct

DimProductSubcategory

Road Bikes

DimProductCategory

Bikes




DAX evaluation context is resolved by:

Establishing whatin -memory tables and
relationships are active in the calculation

Finding what rows within those tables areactive in
the calculation

Determining the intersection of active rows for
each filter across the different contexts
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MDXvsDAX: Evaluation Context Comparison

Both languages follow precise rules to establish
context

MDX translate omitted members into actual cube
members.

DAX makes no translation for omitted members, it
only uses members that in the current context
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MDX can easily achieve the same functionality as
$1 860 AEI OAO Al A NOAOU Al |

Row by row calculations in SSAS are possible using:
(i Measure group expressions

i Named columns in DSV

i MDX Crossjoin

MDX Crossjoinscan have performance degradation
with leaf level calculations. The performance impact of
using these type of calculations is generally lower in
DAX






DAX functions that affect evaluation context generally
take columns or entire tables as input parameters

zf‘n..*haasur-& Settings | ? |t

Table name: FactFesellersales -

Measure Mame (All PivotTables): Measure 2

Custom Name (This FivotTable):  Measure 2

Formula: Check formula

ALL{

| ALL{table_or_column, [column 1], [columnZ], ..}

yul

M=

/

0K ][ Cancel




DAX calculations can be:

Calculated Columns:
U Persisted as a new column added to an ibmemory table

.l = [[CalculatedColumnl [~ |4
PO15196165529 52,932.02
PO15196165529 597.188
PO15196165529 52,932.02
DM1519A165579 47 939 07

Measures:

i Output is calculated in the context of all filters applied
to a spreadsheet cell

Status
DimDate
El DimCurrency
Currencykey
Currencyllternatekey
CurrencyMame
v| Measure A 5f
DimEmployee




ﬁole Data Model

DimProductSubcategory |-, -, DimProduct
&

L)

DimProductCategory

FactResellerSales |nn——. DimDate

Order Date

(]

DimSalesTerritory




~Row context manipulation:

TheRELATEBuUnction

Returns a related value from another table
Requires a relationship between tables

Manage Relationships

? | |

[':55' Creste l3§ Edit l ljg Delete

Table

FactReselerSales [Product Key]
FactResellersales [OrderDate Key]
FactReselerSales [Employveskey]
FactReselerSales [CumencyKey]

DimGeography [Sales TemtoryKey]
DimProduct Subcategony [ProductCategonyKey]

Related Lookup Table
DimProduct [Product Key]
OimDate [Datekey]

Diim Employes [Employeskey]
DimCumrency [Cumencykey]

DimProduct [Product Subcategorykey] Dim Product Subcategony [Product Subcategary ..

Dim Sales Temtory [Sales TemtanyKey]
Dim ProductCategory [ProductCategoryKey]

DimProduct

DimProductSubcategory

Product
Subcategorykey
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RELATED(DimProductSubcategory EnglishProductSubcategoryNamé)

[ProductSubCate » Ji |=RELATED({DimProductSubcategory[EnglishProductSubcategoryMame])
L - v ¥ [|ProductSubCategory Add Column

395 HS-2451 ML Headset Headsets
396 HS5-3479 HL Headset Headsets

397 HB-M243 LL Mountain Handlebars [Handlebars

398 HB-M243 LL Mountain Handlebars [Handlebars

399 HB-M763 ML Mountain Handlebars Handlebars

400 HB-M763 ML Mountain Handlebars JHandlebars

401 HB-M3918 HL Mountain Handlebars JHandlebars

402 HBE-M3918 HL Mountain Handlebars |Handlebars

403 HB-R504 LL Road Handlebars Handlebars

404 HB-R504 LL Road Handlebars Handlebars

405 HB-R720 ML Road Handlebars Handlebars

406 HBE-R720 ML Road Handlebars Handlebars

407 HB-RS956 HL Road Handlebars Handlebars

408 HB-RS956 HL Road Handlebars Handlebars
410 FW-mM423 LL Mountain Front Wheel [Wheels
411 FPW-M762 ML Mountain Front Wh... [Wheels
412 FW-M923 HL Mountain Front Wh... [Wheels
416 FW-T905 Touring Front Wheel Wheels
D|lmTN:P|i0dlL|lCﬁ LL MDUHTE"-'I Rear Wheel [Wheels
ML Mountain Rear Wh... [Wheels
L Iml-MemOI'y Table HL Mountain Rear Wheel [Wheels
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A similar function, RELATEDTABLE can be used to
summarize member values

SUMX(

RELATEDTABLEFactResellerSales
FactResellerSaldsalesAmount

L - ~ Productsales =14
533 FR-M21B-48 LL Mountain Frame - Bl... 557,851.364
534 FR-M21B-52 LL Mountain Frame - Bl... 52,248.11
550 FR-M21B-40 LL Mountain Frame - Bl... 51,198.992
551 FR-M215-40 LL Mountain Frame - Sil... 569,934.2762
560 BK-T44U-60 Touring-2000 Blue, 60 5537,320.8659
561 BK-T79Y-46 Touring-1000 Yellow, 46 51,016,312.8294
562 BE-T79Y-50 Touring-1000 Yellow, 50
Dlmmﬂ)li@dulc-n Touring-1000 Yellow, 54 .
Touring-1000 Yellow, 60 1,184,363.3013
Im-Memaiy Table TcuurinE-BDDD Blue, 54 $249,245.8693

£621,193.2792
$290,475.0888



“Row context manipulation:

AggregateXunctions

Following an iterative process, these functions execute
row by row calculations and aggregate all rows at the end

AggregateX Functions

AverageX
CountaX
CountX
MaxX
MinX
SumxX




Signhature: AggX(table, expression)

sSumX(TableA, (ColA * ColB) / 2)

Final Output




mon Context: Sample Case using Row Context

SUMX from dimension table, calling on the fact table:
The value for each product is different

SUMX(
RELATEDTABLEFactResellerSales
FactResellerSald©rderQuantity | * FactResellerSaldtJnitPrice]

- - +I[calculatedcolumni |~ 4
323 BK-RS0R-60 Road-650 Red, 60 $679,729.2788
324 BK-RSOR-62 Road-650 Red, 62 $241,188.8675
325 BK-RS0R-62 Road-650 Red, 62 4577,447.2951
326 BK-RS0R-44 Road-650 Red, 44 $295,718.5245
327 BK-RS0R-44 Road-650 Red, 44 $612,094.6026
328 BK-RSOR-43 Road-650 Red, 48 $235,316.4429
329 BK-RSOR-48 Road-650 Red, 48 4577,533.424
2 Road-650 Red, 52 $135,065.7658
DimProduct 12 Road-650 Red, 52 $342,479.826
Iﬁh!M@l’ﬂOf‘y Tab|e J Road-650 Black, 58 $234,896.984







