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Project Management Scenarios

S03-E01: Cash Flow Statement
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Introduction to DAX A

DAX is NOT X:

e DAX s not Excel
e DAXis not SQL
e DAXis not MDX

 DAX is painful if you don’t get this
* The concepts are harder than the syntax
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Introduction to DAX A

There are two types of business logic:

e (Calculated columns
* Measures

Calculated columns

Represents a single value per row

Computed at time of creation/refresh

Results are materialized and stored with the table
Attached to a specific table

Normally can only see the row they exist in
Relates to the idea of row context

More on this later

Can be used in filters or values/results areas

JI By: K.Kordani PMP, MSc www.dralavipour.com
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Introduction to DAX A

Example Calculated Column

GrossMargin = Sales[Price] — Sales[Cost]

[Gru:ussh.-’largm] - fx |=5ales[Price] - Sales[Cost]

e Bl oroinc B o Bl Bl B oy B EEERNG
1 Unknown Tomato Red 5 1
2 |Fruit Apple Red 4 2 3 2
3 | Fruit Apple Green ] 2 2 4
4 Vegetable Cucumber  Green 1 0.5 7 0.5
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Introduction to DAX A

Measures

Represents a single value per data model
Computed at run time

Results are dynamic, based on filters
This is called the filter context

Not attached to any table

Sees all the data at once

JI By: K.Kordani PMP, MSc www.dralavipour.com .cuwl gbedy guw 555 & ygu0 5o Lo 398 Sl 4573
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Introduction to DAX A

Example Measure

TotalQuantity := SUM(Sales[Quantity])

TotalQuantity:=SUM(Sales[Quantity])

Quantity B GrossMargin £/ 4
Red

2 1 ) 1
Red 4 2 3 2
Green B 2 2 4
Green 1 0.5 7 0.5

otalQuantity: 17

J. By: K.Kordani PMP, MSc www.dralavipour.com .cuw! gledls guw 553 &y 30 Lad God o 53
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Introduction to DAX

Implicit measures

If you use a calculated column as a value/result

it creates an implicit measure

Design
% Values

Sum of Cluantity S

Jefault> -

Advanced

Ca

Show Implicit
Measures

Linked Table

>

Summarize Default
By Field Set |

R

Sum of Quantity: 17 « °

Sum of Quantity:=SUM('Sales'[Quantity])

J. By: K.Kordani PMP, MSc
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Introduction to DAX A

DAX is good at two things

Aggregations
Filtering
J. By: K.Kordani PMP, MSc www.dralavipour.com .cuw! gledls guw 553 &y 30 Lad God o 53
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Introduction to DAX A

What is an aggregation?

Aggregation is combining a group of values into one value

Examples
SUM

AVERAGE

MIN

MAX
DISTINCTCOUNT

J. By: K.Kordani PMP, MSc
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Introduction to DAX A

4

1
SUM(Quantity)
3
23

2
7
5
1

.|
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Introduction to DAX A

DAX stores data as columns

Super efficient for simple aggregations
Many aggregate functions take columns as parameters
DAX is optimized for single-column operations

Columns are the fundamental unit of measure

J. By: K.Kordani PMP, MSc www.dralavipour.com .cuw! gledls guw 553 &y 30 Lad God o 53
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Introduction to DAX A

Basic units of measure

Column

Table
A set of columns with the same length and sort order

Scalar Value

Row
A table filtered down to a single row

Also called a row context

J. By: K.Kordani PMP, MSc www.dralavipour.com .cuw! gledls guw 553 &y 30 Lad God o 53
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Introduction to DAX A

Compression and encoding

Value Encoding
Dictionary Encoding

Run-length encoding
Sorting

J. By: K.Kordani PMP, MSc
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Introduction to DAX A

B
lue Blue,1
Green
[ r— Green,?2
Rec
ReC
Red, 4
Red
Rec
L[
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Introduction to DAX A

DAX is good at two things

Aggregations
Filtering

J. By: K.Kordani PMP, MSc www.dralavipour.com .cuw! gledls guw 553 &y 30 Lad God o 53
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Introduction to DAX A

Two types of Filtering

Implicit filtering

Explicit filtering

J. By: K.Kordani PMP, MSc www.dralavipour.com .cuw! gledls guw 553 &y 30 Lad God o 53
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Introduction to DAX

Implicit Filtering

Slicers

TotalQuantity
B8

Ce'

Green
Red
Grand Total

J. By: K.Kordani PMP, MSc

Color

i
)

Red

Row Labels - TotalQuantity

9 Sales[Color] ="Green"
8 Sales[Color] = "Red"
17
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Introduction to DAX A

Explicit Filtering

GreenQuantity := CALCULATE(SUM(Sales[Quantity]),
Sales[Color]="Green")

Explicit filtering supersedes implicit filtering

Row Labels ~ TotalQuantity GreenQuantity

Green - 9
Red 3 9|
Grand Total 17 9
Jl By: K.Kordani PMP, MSc www.dralavipour.com .cuw! gledls guw 553 &y 30 Lad God o 53
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Introduction to DAX A

Filtering Context

A combination of all the user filters
Basic filters are associated with specific, individual columns

CALCULATE allows you to overwrite the filter context

J. By: K.Kordani PMP, MSc www.dralavipour.com .cuw! gledls guw 553 &y 30 Lad God o 53
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Introduction to DAX A

Removing Filtering

The ALL() function removes filters

Can be used on a whole table, or specific columns

AllColors:=CALCULATE(SUM(Sales[Quantity]), ALL(Sales[Color]))

Row Labels - TotalQuantity AllColors

Green 9 17
Red 8 17
Grand Total 17 17

Jl By: K.Kordani PMP, MSc

Row Labe ~ TotalQuantity AllColors

Fruit 5 5
Unknown 5 5
Vegetable 7 7
Grand Total 17 17

www.dralavipour.com .cuw! gledls guw 553 &y 30 Lad God o 53
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Introduction to DAX A

Applying complex filtering

This causes an error:
CALCULATE(SUM(Sales[Quantity]), Sales[Price] - Sales[Cost] <= 1)

'| Semantic Error: The expression contains multiple colurmns, but only a single colurnn can be used in a True/False expression that is used as a table filter expression.

Need to use something called an “iterator”

FILTER() takes in a table and an expression
Returns a filtered table

J. By: K.Kordani PMP, MSc www.dralavipour.com .cuw! gledls guw 553 &y 30 Lad God o 53
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Introduction to DAX A

Example FILTER()

LowMargin:=CALCULATE(SUM(Sales[Quantity]),FILTER(Sales, Sales[Price] -
Sales[Cost] <= 1))

LowMargin

Category |~ Product * Color ~ GrossMargin| ~ Total
='Unknown = Tomato =IRed 1 5
-'Vegetable ='Cucumber =lGreen 0.5 7
Grand Total 12

Jl By: K.Kordani PMP, MSc www.dralavipour.com .cuw! gledls guw 553 &y 30 Lad God o 53
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Locations for a DAX Expression A

In a calculated column

1 Order Product Wt = "Orders’[Sales in Units] * 'Orders'[Product Wt)

]
= | Sales in Units | = | Product Wt | ~ [ Onder Product Wt | ~ | % of
E - b | L34
4 33 132
I':T.E] 4 41 154
= . 4 33 132
Il 1 Total Order Product Wt = SUM{[Order Product Wt])

ﬁg Total Order Product Wt

240,078, T4

Jl By: K.Kordani PMP, MSc www.dralavipour.com .cuw! gledls guw 553 &y 30 Lad God o 53
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Default Context in a Calculated Column A

Default Context is the row

J. By: K.Kordani PMP, MSc www.dralavipour.com .cuw! gledls guw 553 &y 30 Lad God o 53
25



Aggregate in a Calculate Column A

1 % of Avg Order Wt = 'Orders'[Order Product Wt]

- - -

J. By: K.Kordani PMP, MSc

-

Context is the entire table

- - - | Sales in DT B ~ il Order Product Wt | ~ % of Avg Order Wt | ~

20.50%
20.50%
86.29%
86.29%
130.49%
130.49%
130.49%
130.49%
130.49%
20.50%
20.50%
£86.29%
86.29%
130.49%
130.49%
130.49%
130.49%
90.50%

2w amns

www.dralavipour.com .cuw! gledls guw 553 &y 30 Lad God o 53
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Default Context in a Measure A

FK_Date E FK_Customer B FK_Product E‘ FK_Promotion E‘ FK_Sales_Person B FK_Store E Sales in US Dollars B Sales in Units B Product Wt H Order Product Wt n %6 of Avg Order Wit E‘
E 5/6/2018 12:00:00 AN 4516 55 1 20 2 5132.44 4 20.50%
20.50%

ﬁg 5/7/2018 12:00:00 AN 4516 55 1 20 2 86.29%
7/2018 12:00:00 AN 4 55 ] 20 2 86.29%

7 2 A 4 130.49%

2018 12 A 4 130.49%

7/2018 12 A - 130.49%

5/7/2018 12:00:00 AN 4516 57 1 20 2 519096 4 3 45 130.49%

5/7/2018 12:00:00 AN 4516 57 1 20 2 519096 3 45 130.49%
) 0 (h0:00 AN 4516 55 1 20 2 513244 4 43 90.50%
5/7/2018 12:00:00 AN 4516 55 1 20 2 513244 4 : 20.50%

2018 12 A 4 86.29%
2018 12 A 4 86.29%
2018 12:0:0:00 AN 4516 57 1 20 2 519096 : 3 45 130.49%

E1mn ne 130 Anor

Total Order Product Wt

SUM([Order Product Wt])

E
X

G

Total Order Product Wt

240,078, T4

J. By: K.Kordani PMP, MSc www.dralavipour.com .cuw! gledls guw 553 &y 30 Lad God o 53
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Measures Respond to Filters and Slicers A

Only Sales for

- oy Calendar 2018

Calendar 2016
| ﬁg Calendar 2017
| B Calendar 2018

Product Type

Only Sales
for Eddie

=]

Guiding Lights
Mythic World 1454 24812 $6,12047860 $594815236
$1541545544 £5156,686.20 $12051,627.25

Woodland Cregtures | $10,635,526.68 $5,62341632  $8,239,306.08

Warriors of Yor

Only Sales for
Guiding Lights

Jl By: K.Kordani PMP, MSc

QB0 3212016420

$6,529,666.36
$8,172,350.88

$6,308,134.20

www.dralavipour.com

sl oSl o 55 5900 55 e B9 llan 53
28



New functions of DAX | \

Function

Description

Define the columns that are used to to match data and identify the current row, in a window
function expression.

Returns the ranking for the current context within the specified partition, sorted by the
specified order.

Returns the unique ranking for the current context within the specified partition, sorted by
the specified order.

Uses the Least Squares method to calculate a straight line that best fits the given data.

Uses the Least Squares method to calculate a straight line that best fits the given data. The
data result from expressions evaluated for each row in a table.

Returns a row at an absolute position, specified by the position parameter, within the
specified partition, sorted by the specified order or on the specified axis.

Returns a single row that is positioned either before or after the current row within the same
table, by a given offset.

Defines the columns that determine the sort order within each of a window function’s
partitions.

Defines the columns that are used to partition a window function’s <relation> parameter.

Returns multiple rows which are positioned within the given interval.

Returns the value of the first argument and logs it in a DAX Evaluation Log profiler event.

Returns a table as a string in CSV format. This function applies to Power Bl Desktop only.

Returns a table as a string in JSON format. This function applies to Power Bl Desktop only.

Returns the number of whole workdays between two dates.

A
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https://learn.microsoft.com/en-us/dax/matchby-function-dax
https://learn.microsoft.com/en-us/dax/rank-function-dax
https://learn.microsoft.com/en-us/dax/rownumber-function-dax
https://learn.microsoft.com/en-us/dax/linest-function-dax
https://learn.microsoft.com/en-us/dax/linestx-function-dax
https://learn.microsoft.com/en-us/dax/index-function-dax
https://learn.microsoft.com/en-us/dax/offset-function-dax
https://learn.microsoft.com/en-us/dax/orderby-function-dax
https://learn.microsoft.com/en-us/dax/partitionby-function-dax
https://learn.microsoft.com/en-us/dax/window-function-dax
https://learn.microsoft.com/en-us/dax/evaluateandlog-function-dax
https://learn.microsoft.com/en-us/dax/tocsv-function-dax
https://learn.microsoft.com/en-us/dax/tojson-function-dax
https://learn.microsoft.com/en-us/dax/networkdays-dax

Aggregation functions | \

Function Description

Returns an estimated count of unique values in a column.

Returns the average (arithmetic mean) of all the numbers in a column.

Returns the average (arithmetic mean) of the values in a column.

Calculates the average (arithmetic mean) of a set of expressions evaluated over a
table.

Counts the number of rows in the specified column that contain non-blank values.

Counts the number of rows in the specified column that contain non-blank values.

Counts non-blank results when evaluating the result of an expression over a table.

Counts the number of blank cells in a column.

Counts the number of rows in the specified table, or in a table defined by an
expression.

Counts the number of rows that contain a number or an expression that evaluates to
a number, when evaluating an expression over a table.

Counts the number of distinct values in a column.

Counts the number of distinct values in a column.

Returns the largest numeric value in a column, or between two scalar expressions.

Returns the largest value in a column.



https://learn.microsoft.com/en-us/dax/approximate-distinctcount-function-dax
https://learn.microsoft.com/en-us/dax/average-function-dax
https://learn.microsoft.com/en-us/dax/averagea-function-dax
https://learn.microsoft.com/en-us/dax/averagex-function-dax
https://learn.microsoft.com/en-us/dax/count-function-dax
https://learn.microsoft.com/en-us/dax/counta-function-dax
https://learn.microsoft.com/en-us/dax/countax-function-dax
https://learn.microsoft.com/en-us/dax/countblank-function-dax
https://learn.microsoft.com/en-us/dax/countrows-function-dax
https://learn.microsoft.com/en-us/dax/countx-function-dax
https://learn.microsoft.com/en-us/dax/distinctcount-function-dax
https://learn.microsoft.com/en-us/dax/distinctcountnoblank-function-dax
https://learn.microsoft.com/en-us/dax/max-function-dax
https://learn.microsoft.com/en-us/dax/maxa-function-dax

Date and time functions | \

Function

Description

Returns a table with a single column named "Date" that contains a contiguous set of dates.

Returns a table with a single column named "Date" that contains a contiguous set of dates.

Returns the specified date in datetime format.

Returns the number of interval boundaries between two dates.

Converts a date in the form of text to a date in datetime format.

Returns the day of the month, a number from 1 to 31.

Returns the date that is the indicated number of months before or after the start date.

Returns the date in datetime format of the last day of the month, before or after a specified
number of months.

Returns the hour as a number from 0 (12:00 A.M.) to 23 (11:00 P.M.).

Returns the minute as a number from 0 to 59, given a date and time value.

Returns the month as a number from 1 (January) to 12 (December).

Returns the number of whole workdays between two dates.

Returns the current date and time in datetime format.

Returns the quarter as a number from 1 to 4.

Returns the seconds of a time value, as a number from 0 to 59.

Converts hours, minutes, and seconds given as numbers to a time in datetime format.

IC
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https://learn.microsoft.com/en-us/dax/calendar-function-dax
https://learn.microsoft.com/en-us/dax/calendarauto-function-dax
https://learn.microsoft.com/en-us/dax/date-function-dax
https://learn.microsoft.com/en-us/dax/datediff-function-dax
https://learn.microsoft.com/en-us/dax/datevalue-function-dax
https://learn.microsoft.com/en-us/dax/day-function-dax
https://learn.microsoft.com/en-us/dax/edate-function-dax
https://learn.microsoft.com/en-us/dax/eomonth-function-dax
https://learn.microsoft.com/en-us/dax/hour-function-dax
https://learn.microsoft.com/en-us/dax/minute-function-dax
https://learn.microsoft.com/en-us/dax/month-function-dax
https://learn.microsoft.com/en-us/dax/networkdays-dax
https://learn.microsoft.com/en-us/dax/now-function-dax
https://learn.microsoft.com/en-us/dax/quarter-function-dax
https://learn.microsoft.com/en-us/dax/second-function-dax
https://learn.microsoft.com/en-us/dax/time-function-dax

Date and time functions | \

Function Description

TIMEVALUE Converts a time in text format to a time in datetime format.

TODAY Returns the current date.

UTCNOW Returns the current UTC date and time

UTCTODAY Returns the current UTC date.

WEEKDAY Returns a number from 1 to 7 identifying the day of the week of a date.

WEEKNUM Returns the week number for the given date and year according to the return_type value.

YEAR Returns the year of a date as a four digit integer in the range 1900-9999.

YEARFRAC Calculates the fraction of the year represented by the number of whole days between two dates.

Jl By: K.Kordani PMP, MSc www.dralavipour.com .cuw! gledls guw 553 &y 30 Lad God o 53
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https://learn.microsoft.com/en-us/dax/timevalue-function-dax
https://learn.microsoft.com/en-us/dax/today-function-dax
https://learn.microsoft.com/en-us/dax/utcnow-function-dax
https://learn.microsoft.com/en-us/dax/utctoday-function-dax
https://learn.microsoft.com/en-us/dax/weekday-function-dax
https://learn.microsoft.com/en-us/dax/weeknum-function-dax
https://learn.microsoft.com/en-us/dax/year-function-dax
https://learn.microsoft.com/en-us/dax/yearfrac-function-dax

Filter functions | N

Function Description

Returns all the rows in a table, or all the values in a column, ignoring any filters that might have
been applied.
Clear all filters which are applied to a table.
Removes all context filters in the table except filters that have been applied to the specified
columns.
From the parent table of a relationship, returns all rows but the blank row, or all distinct values
of a column but the blank row, and disregards any context filters that might exist.
Removes context filters from columns and rows in the current query, while retaining all other
context filters or explicit filters.
Evaluates an expression in a modified filter context.
Evaluates a table expression in a modified filter context.
Returns the current value of the specified column in an outer evaluation pass of the mentioned
column.
Returns the current value of the specified column in an outer evaluation pass of the specified
column.
Returns a table that represents a subset of another table or expression.

JI By: K.Kordani PMP, MSc www.dralavipour.com .cuwl gbedy guw 555 & ygu0 5o Lo 398 Sl 4573
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https://learn.microsoft.com/en-us/dax/all-function-dax
https://learn.microsoft.com/en-us/dax/allcrossfiltered-function-dax
https://learn.microsoft.com/en-us/dax/allexcept-function-dax
https://learn.microsoft.com/en-us/dax/allnoblankrow-function-dax
https://learn.microsoft.com/en-us/dax/allselected-function-dax
https://learn.microsoft.com/en-us/dax/calculate-function-dax
https://learn.microsoft.com/en-us/dax/calculatetable-function-dax
https://learn.microsoft.com/en-us/dax/earlier-function-dax
https://learn.microsoft.com/en-us/dax/earliest-function-dax
https://learn.microsoft.com/en-us/dax/filter-function-dax

Filter functions | N

Function Description

Returns a row at an absolute position, specified by the position parameter, within the specified
partition, sorted by the specified order or on the specified axis.
Modifies how filters are applied while evaluating a CALCULATE or CALCULATETABLE function.
Returns the value for the row that meets all criteria specified by search conditions. The function
can apply one or more search conditions.
In window functions, defines the columns that are used to determine how to match data and
identify the current row.
Returns a single row that is positioned either before or after the current row within the same
table, by a given offset.
Defines the columns that determine the sort order within each of a WINDOW function’s
partitions.
Defines the columns that are used to partition a WINDOW function’s <relation> parameter.
Returns the ranking of a row within the given interval.
Clears filters from the specified tables or columns.
Returns the unique ranking of a row within the given interval.
Returns the value when the context for columnName has been filtered down to one distinct
value only. Otherwise returns alternateResult.
Returns multiple rows which are positioned within the given interval.

TE
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https://learn.microsoft.com/en-us/dax/index-function-dax
https://learn.microsoft.com/en-us/dax/keepfilters-function-dax
https://learn.microsoft.com/en-us/dax/lookupvalue-function-dax
https://learn.microsoft.com/en-us/dax/matchby-function-dax
https://learn.microsoft.com/en-us/dax/offset-function-dax
https://learn.microsoft.com/en-us/dax/orderby-function-dax
https://learn.microsoft.com/en-us/dax/partitionby-function-dax
https://learn.microsoft.com/en-us/dax/rank-function-dax
https://learn.microsoft.com/en-us/dax/removefilters-function-dax
https://learn.microsoft.com/en-us/dax/rownumber-function-dax
https://learn.microsoft.com/en-us/dax/selectedvalue-function
https://learn.microsoft.com/en-us/dax/window-function-dax

Financial functions | N

Function

Description

Returns the accrued interest for a security that pays periodic interest.

Returns the accrued interest for a security that pays interest at maturity.

Returns the depreciation for each accounting period. Similar to AMORLINC, except a
depreciation coefficient is applied depending on the life of the assets.

Returns the depreciation for each accounting period.

Returns the number of days from the beginning of a coupon period until its settlement date.

Returns the number of days in the coupon period that contains the settlement date.

Returns the number of days from the settlement date to the next coupon date.

Returns the next coupon date after the settlement date.

Returns the number of coupons payable between the settlement date and maturity date,
rounded up to the nearest whole coupon.

Returns the previous coupon date before the settlement date.

Returns the cumulative interest paid on a loan between start_period and end_period.

Returns the cumulative principal paid on a loan between start_period and end_period.

Returns the depreciation of an asset for a specified period using the fixed-declining balance
method.

Returns the depreciation of an asset for a specified period using the double-declining balance
method or some other method you specify.

Returns the discount rate for a security.
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Financial functions | N

Function

Description

Converts a dollar price expressed as an integer part and a fraction part, such as 1.02, into a
dollar price expressed as a decimal number.

Converts a dollar price expressed as an integer part and a fraction part, such as 1.02, into a
dollar price expressed as a decimal number.

Returns the Macauley duration for an assumed par value of $100.

Returns the effective annual interest rate, given the nominal annual interest rate and the
number of compounding periods per year.

Calculates the future value of an investment based on a constant interest rate.

Returns the interest rate for a fully invested security.

Returns the interest payment for a given period for an investment based on periodic, constant
payments and a constant interest rate.

Calculates the interest paid (or received) for the specified period of a loan (or investment) with
even principal payments.

Returns the modified Macauley duration for a security with an assumed par value of $100.

Returns the nominal annual interest rate, given the effective rate and the number of
compounding periods per year.

Returns the number of periods for an investment based on periodic, constant payments and a
constant interest rate.

Returns the price per $100 face value of a security having an odd (short or long) first period.

Returns the yield of a security that has an odd (short or long) first period.
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Financial functions | N

Function

Description

Returns the price per $100 face value of a security having an odd (short or long) last coupon
period.

Returns the yield of a security that has an odd (short or long) last period.

Returns the number of periods required by an investment to reach a specified value.

Calculates the payment for a loan based on constant payments and a constant interest rate.

Returns the payment on the principal for a given period for an investment based on periodic,
constant payments and a constant interest rate.

Returns the price per $100 face value of a security that pays periodic interest.

Returns the price per $100 face value of a discounted security.

Returns the price per $100 face value of a security that pays interest at maturity.

Calculates the present value of a loan or an investment, based on a constant interest rate.

Returns the interest rate per period of an annuity.

Returns the amount received at maturity for a fully invested security.

Returns an equivalent interest rate for the growth of an investment.

Returns the straight-line depreciation of an asset for one period.

Returns the sum-of-years' digits depreciation of an asset for a specified period.

Returns the bond-equivalent yield for a Treasury bill.
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Financial functions | N

Function

Description

Returns the price per $100 face value for a Treasury bill.

Returns the yield for a Treasury bill.

Returns the depreciation of an asset for any period you specify, including partial periods, using
the double-declining balance method or some other method you specify.

Returns the internal rate of return for a schedule of cash flows that is not necessarily periodic.

Returns the present value for a schedule of cash flows that is not necessarily periodic.

Returns the yield on a security that pays periodic interest.

Returns the annual yield for a discounted security.

Returns the annual yield of a security that pays interest at maturity.
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Information functions | N

Function Description

Returns a table of statistics regarding every column in every table in the model.

Returns true if values for all referred columns exist, or are contained, in those
columns; otherwise, the function returns false.

Returns TRUE if a row of values exists or contained in a table, otherwise returns
FALSE.

Returns TRUE or FALSE indicating whether one string contains another string.

Returns TRUE or FALSE indicating whether one string contains another string.

Returns the content of the CustomData property in the connection string.

Returns TRUE when the number of directly filtered values on columnName s one;
otherwise returns FALSE.

Returns TRUE when the context for co/lumnName has been filtered down to one
distinct value only. Otherwise is FALSE.

A boolean function that emulates the behavior of a Start At clause and returns true
for a row that meets all of the condition parameters.

Checks whether a value is blank, and returns TRUE or FALSE.

Returns TRUE when co/lumnName or another column in the same or related table is
being filtered.

Checks if a table is empty.

]
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Information functions | N

Function Description

Returns TRUE if number is even, or FALSE if number is odd.

Returns TRUE when co/lumnNameis being filtered directly.

Returns true when the specified column is the level in a hierarchy of levels.

Checks whether a value is a logical value, (TRUE or FALSE), and returns TRUE or
FALSE.

Checks if a value is not text (blank cells are not text), and returns TRUE or FALSE.

Checks whether a value is a number, and returns TRUE or FALSE.

Returns TRUE if number is odd, or FALSE if number is even.

A boolean function that emulates the behavior of a Start At clause and returns true
for a row that meets all of the condition parameters.

Used by expressions for calculation items to determine the measure that is in
context is one of those specified in a list of measures.

Creates another column in a SUMMARIZE expression that returns True if the row
contains subtotal values for the column given as argument, otherwise returns False.

Checks if a value is text, and returns TRUE or FALSE.

Marks a value filter in a SUMMARIZECOLUMNS expression as non-visual.
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Information functions | N

Function

Description

SELECTEDMEASURE

Used by expressions for calculation items to reference the measure that is in
context.

SELECTEDMEASUREFORMATST
RING

Used by expressions for calculation items to retrieve the format string of the
measure that is in context.

SELECTEDMEASURENAME Used by expressions for calculation items to determine the measure that is in
context by name.

USERCULTURE Returns the locale for the current user.

USERNAME Returns the domain name and username from the credentials given to the system at

connection time.

USEROBIJECTID

Returns the current user's Object ID or SID.

USERPRINCIPALNAME

Returns the user principal name.
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Logical functions | \

Function

Description

Checks whether both arguments are TRUE, and returns TRUE if both arguments are TRUE.

Returns a bitwise 'AND' of two nhumbers.

Returns a number shifted left by the specified number of bits.

Returns a bitwise 'OR' of two numbers.

Returns a number shifted right by the specified number of bits.

Returns a bitwise 'XOR' of two numbers.

Returns the first expression that does not evaluate to BLANK.

Returns the logical value FALSE.

Checks a condition, and returns one value when TRUE, otherwise it returns a second value.

Checks a condition, and returns one value when TRUE, otherwise it returns a second value. Uses
an eagerexecution plan which always executes the branch expressions regardless of the condition
expression.

Evaluates an expression and returns a specified value if the expression returns an error

Changes FALSE to TRUE, or TRUE to FALSE.

Checks whether one of the arguments is TRUE to return TRUE.

Evaluates an expression against a list of values and returns one of multiple possible result expressions.

Returns the logical value TRUE.

-
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Math and Trig functions | N

Function Description

Returns the absolute value of a number.

Returns the arccosine, or inverse cosine, of a number.

Returns the inverse hyperbolic cosine of a number.

Returns the arccotangent, or inverse cotangent, of a number.

Returns the inverse hyperbolic cotangent of a number.

Returns the arcsine, or inverse sine, of a number.

Returns the inverse hyperbolic sine of a number.

Returns the arctangent, or inverse tangent, of a number.

Returns the inverse hyperbolic tangent of a number.

Rounds a number up, to the nearest integer or to the nearest multiple of significance.

Converts an expression of one data type to another.

Returns the cosine of the given angle.

Returns the hyperbolic cosine of a number.

Returns the cotangent of an angle specified in radians.

Returns the hyperbolic cotangent of a hyperbolic angle.

Evaluates the argument and returns the result as currency data type.

e |
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Math and Trig functions | N

Function

Description

Converts radians into degrees.

Performs division and returns alternate result or BLANK() on division by 0.

Returns number rounded up to the nearest even integer.

Returns e raised to the power of a given number.

Returns the factorial of a number, equal to the series 1*2*3*...* | ending in the given number.

Rounds a number down, toward zero, to the nearest multiple of significance.

Returns the greatest common divisor of two or more integers.

Rounds a number down to the nearest integer.

Rounds a number up, to the nearest integer or to the nearest multiple of significance.

Returns the least common multiple of integers.

Returns the natural logarithm of a number.

Returns the logarithm of a number to the base you specify.

Returns the base-10 logarithm of a number.

Returns the remainder after a number is divided by a divisor. The result always has the same sign as
the divisor.

Returns a number rounded to the desired multiple.
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Math and Trig functions

ACEMI \

Function

Description

Returns number rounded up to the nearest odd integer.

Returns the value of Pi, 3.14159265358979, accurate to 15 digits.

Returns the result of a number raised to a power.

Performs division and returns only the integer portion of the division result.

Converts degrees to radians.

Returns a random number greater than or equal to 0 and less than 1, evenly distributed.

Returns a random number in the range between two numbers you specify.

Rounds a number to the specified number of digits.

Rounds a number down, toward zero.

Rounds a number up, away from 0 (zero).

Determines the sign of a number, the result of a calculation, or a value in a column.

Returns the sine of the given angle.

Returns the hyperbolic sine of a number.

Returns the square root of a number.

Returns the square root of (number * pi).

Returns the tangent of the given angle.

Returns the hyperbolic tangent of a number.

Truncates a number to an integer by removing the decimal, or fractional, part of the number.
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Other functions

ACEMI \

Function Description

BLANK Returns a blank.

ERROR Raises an error with an error message.

EVALUATEANDL [ Returns the value of the first argument and logs it in a DAX Evaluation Log profiler event.
oG

TOCSV Returns a table as a string in CSV format.

TOJSON Returns a table as a string in JSON format.
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Parent and Child functions | \

Function Description

PATH Returns a delimited text string with the identifiers of all the parents of the current identifier.

PATHCONTAINS [ Returns TRUE if the specified jitem exists within the specified path.

PATHITEM Returns the item at the specified position from a string resulting from evaluation of a PATH function.

PATHITEMREVE | Returns the item at the specified positionfrom a string resulting from evaluation of a PATH function.
RSE

PATHLENGTH Returns the number of parents to the specified item in a given PATH result, including self.
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Relationship functions N

Function

Description

CROSSFILTER

Specifies the cross-filtering direction to be used in a calculation for a relationship that exists
between two columns.

RELATED

Returns a related value from another table.

RELATEDTABLE

Evaluates a table expression in a context modified by the given filters.

USERELATIONSHIP

Specifies the relationship to be used in a specific calculation as the one that exists between
columnNamel and columnName2.
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Table manipulation functions | \

Function Description

Adds calculated columns to the given table or table expression.

Adds combinations of items from multiple columns to a table if they do not already exist.

Returns a table that contains the Cartesian product of all rows from all tables in the arguments.

Returns a set of rows from the table argument of a GROUPBY expression.

Provides a mechanism for declaring an inline set of data values.

Evaluates a Detail Rows Expression defined for a measure and returns the data.

Returns a one-column table that contains the distinct values from the specified column.

Returns a table by removing duplicate rows from another table or expression.

Returns the rows of one table which do not appear in another table.

Returns a table of values directly applied as filters to columnName.

Returns a table with the Cartesian product between each row in tab/el and the table that results
from evaluating tab/e2in the context of the current row from tabl/el.

Returns a table with the Cartesian product between each row in tab/el and the table that results
from evaluating tab/e2in the context of the current row from tabl/el.

Returns a single column table containing the values of an arithmetic series.
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Function Description
Similar to the SUMMARIZE function, GROUPBY does not do an implicit CALCULATE for any
extension columns that it adds.
Modifies SUMMARIZECOLUMNS by omitting specific expressions from the BLANK/NULL
evaluation.
Returns the row intersection of two tables, retaining duplicates.
Performs an inner join of a table with another table.
Performs a join of the LeftTable with the RightTable.
Modifies the behavior of SUMMARIZE by adding rollup rows to the result on columns defined by
the groupBy_columnName parameter.
Modifies the behavior of SUMMARIZECOLUMNS by adding rollup/subtotal rows to the result
based on the groupBy_columnName columns.
Pairs rollup groups with the column added by ROLLUPADDISSUBTOTAL within an
ADDMISSINGITEMS expression.
Modifies the behavior of SUMMARIZE and SUMMARIZECOLUMNS by adding rollup rows to the
result on columns defined by the the groupBy_columnName parameter.
Returns a table with a single row containing values that result from the expressions given to each
column.
Adds calculated columns to the given table or table expression.
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Table manipulation functions | \

Function Description

SUBSTITUTEWITHI | Returns a table which represents a left semijoin of the two tables supplied as arguments.
NDEX

SUMMARIZE Returns a summary table for the requested totals over a set of groups.

SUMMARIZECOLU [ Returns a summary table over a set of groups.
MNS

Table Constructor | Returns a table of one or more columns.

TOPN Returns the top N rows of the specified table.

TREATAS Applies the result of a table expression as filters to columns from an unrelated table.

UNION Creates a union (join) table from a pair of tables.

VALUES Returns a one-column table that contains the distinct values from the specified table or column.
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Statistical functions | \

Function Description

Returns the beta distribution.

Returns the inverse of the beta cumulative probability density function (BETA.DIST).

Returns the chi-squared distribution.

Returns the right-tailed probability of the chi-squared distribution.

Returns the inverse of the left-tailed probability of the chi-squared distribution.

Returns the inverse of the right-tailed probability of the chi-squared distribution.

Returns the number of combinations for a given number of items.

Returns the number of combinations (with repetitions) for a given number of items.

The confidence interval is a range of values.

Returns the confidence interval for a population mean, using a Student's t distribution.

Returns the exponential distribution.

Returns the geometric mean of the numbers in a column.

Returns the geometric mean of an expression evaluated for each row in a table.

Uses the Least Squares method to calculate a straight line that best fits the given data.

Uses the Least Squares method to calculate a straight line that best fits the given data. The data
result from expressions evaluated for each row in a table.

Returns the median of numbers in a column.
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Statistical functions | \

Function

Description

Returns the median number of an expression evaluated for each row in a table.

Returns the normal distribution for the specified mean and standard deviation.

The inverse of the normal cumulative distribution for the specified mean and standard deviation.

Returns the standard normal distribution (has a mean of zero and a standard deviation of one).

Returns the inverse of the standard normal cumulative distribution.

Returns the k-th percentile of values in a range, where k is in the range 0..1, exclusive.

Returns the k-th percentile of values in a range, where k is in the range 0..1, inclusive.

Returns the percentile number of an expression evaluated for each row in a table.

Returns the percentile number of an expression evaluated for each row in a table.

Returns the number of permutations for a given number of objects that can be selected from
number objects.

Returns the Poisson distribution.

Returns the ranking of a number in a list of numbers.

Returns the ranking of a number in a list of numbers for each row in the tab/e argument.

Returns a sample of N rows from the specified table.

Returns the standard deviation of the entire population.

Returns the standard deviation of a sample population.

Returns the standard deviation of the entire population.
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Statistical functions | \

Function Description

STDEVX.S Returns the standard deviation of a sample population.
T.DIST Returns the Student's left-tailed t-distribution.

T.DIST.2T Returns the two-tailed Student's t-distribution.

T.DIST.RT Returns the right-tailed Student's t-distribution.

TINV Returns the left-tailed inverse of the Student's t-distribution.
T.INV.2t Returns the two-tailed inverse of the Student's t-distribution.
VAR.P Returns the variance of the entire population.

VAR.S Returns the variance of a sample population.

VARX.P Returns the variance of the entire population.

VARX.S Returns the variance of a sample population.
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Text functions N

Function Description

Joins two or more text strings into one text string.

Joins two text strings into one text string.

Concatenates the result of an expression evaluated for each row in a table.

Compares two text strings and returns TRUE if they are exactly the same, FALSE otherwise.

Returns the starting position of one text string within another text string.

Rounds a number to the specified number of decimals and returns the result as text.

Converts a value to text according to the specified format.

Returns the specified number of characters from the start of a text string.

Returns the number of characters in a text string.

Converts all letters in a text string to lowercase.

Returns a string of characters from the middle of a text string, given a starting position and
length.

REPLACE replaces part of a text string, based on the number of characters you specify, with a
different text string.

Repeats text a given number of times.

RIGHT returns the last character or characters in a text string, based on the number of characters
you specify.
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Text functions | N

Function Description

SEARCH Returns the number of the character at which a specific character or text string is first found,
reading left to right.

SUBSTITUTE Replaces existing text with new text in a text string.

TRIM Removes all spaces from text except for single spaces between words.

UNICHAR Returns the Unicode character referenced by the numeric value.

UNICODE Returns the numeric code corresponding to the first character of the text string.

UPPER Converts a text string to all uppercase letters.

VALUE Converts a text string that represents a number to a number.
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Time intelligence functions N

Function

Description

Evaluates the expression at the last date of the month in the current context.

Evaluates the expression at the last date of the quarter in the current context.

Evaluates the expression at the last date of the year in the current context.

Returns a table that contains a column of dates, shifted either forward or backward in time by the
specified number of intervals from the dates in the current context.

Returns a table that contains a column of dates that begins with a specified start date and
continues until a specified end date.

Returns a table that contains a column of dates that begins with a specified start date and
continues for the specified number and type of date intervals.

Returns a table that contains a column of the dates for the month to date, in the current context.

Returns a table that contains a column of the dates for the quarter to date, in the current context.

Returns a table that contains a column of the dates for the year to date, in the current context.

Returns the last date of the month in the current context for the specified column of dates.

Returns the last date of the quarter in the current context for the specified column of dates.

Returns the last date of the year in the current context for the specified column of dates.

]
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Time intelligence functions N

Function

Description

Returns the first date in the current context for the specified column of dates.

Returns the first value in the column, column, filtered by the current context, where the
expression is not blank

Returns the last date in the current context for the specified column of dates.

Returns the last value in the column, column, filtered by the current context, where the
expression is not blank.

Returns a table that contains a column of all dates from the next day, based on the first date
specified in the dates column in the current context.

Returns a table that contains a column of all dates from the next month, based on the first date in
the dates column in the current context.

Returns a table that contains a column of all dates in the next quarter, based on the first date
specified in the dates column, in the current context.

Returns a table that contains a column of all dates in the next year, based on the first date in the
dates column, in the current context.

Evaluates the expression at the first date of the month in the current context.

Evaluates the expression at the first date of the quarter, in the current context.

Evaluates the expression at the first date of the year in the current context.
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Time intelligence functions N

Function

Description

Returns a table that contains a column of dates that represents a period parallel to the dates in
the specified dates column, in the current context, with the dates shifted a number of intervals
either forward in time or back in time.

Returns a table that contains a column of all dates representing the day that is previous to the
first date in the dates column, in the current context.

Returns a table that contains a column of all dates from the previous month, based on the first
date in the dates column, in the current context.

Returns a table that contains a column of all dates from the previous quarter, based on the first
date in the dates column, in the current context.

Returns a table that contains a column of all dates from the previous year, given the last date in
the dates column, in the current context.

Returns a table that contains a column of dates shifted one year back in time from the dates in
the specified dates column, in the current context.

Returns the first date of the month in the current context for the specified column of dates.

Returns the first date of the quarter in the current context for the specified column of dates.

Returns the first date of the year in the current context for the specified column of dates.

Evaluates the value of the expression for the month to date, in the current context.

Evaluates the value of the expression for the dates in the quarter to date, in the current context.

Evaluates the year-to-date value of the expression in the current context.
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Project Management Scenarios

S03-EO02: Invoice Analysis
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8/1/2019
9/1/2019
2/1/2018
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11/30/2018
12/31/2018
1/31/2019
2/28/2019
3/31/2019
4/30/2019
5/31/2019
6/30/2019
7/31/2019
8/31/2019
9/30/2019
2/28/2019
3/31/2019
4/30/2019
5/31/2019
6/30/2019
7/31/2019
8/31/2019
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2/28/2018
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6,640,445
5,938,786
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817,438
1,582,559
2,046,864
6,650,672
6,761,843

12,863,197

11,247,940

21,998,878

794,475

12/7/2018 133,098 12/18/2018 125,112 1/17/2019
1/10/2019 5,378,953 1/20/2019 4,941,224 2/19/2019
2/7/2019 3,437,407 2/20/2019 3,128,040 3/30/2019
3/8/2019 3,420,625 3/29/2019 3,318,006 5/10/2019
4/7/2019 5,018,093 4/30/2019 4,566,465 6/2/2019
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8/10/2019 5,445,165 8/21/2019
9/8/2019
10/10/2019
3/6/2019 719,345 3/21/2019 633,024 4/20/2019
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Data Modelling Introduction A

¢Why data modeling is
important in Power BI?

The basic idea is always the same: enable the user to navigate data
without rewriting a new query every time.
Marco Russo, SQLBI
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Data Modelling Introduction A

Relationships

Star Schema
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Data Modelling Introduction A

Snowflake
Schema
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Data Modelling Introduction A

Cross Filtering

Single Cross
Filtering

Both Cross
Filtering
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Data Modelling Introduction

ACEM! \

Many to Many

Create relationship

Select tables and columns that are related.

I Ventas
Marca > ¥ Cod_Producto
Cod_Marca Marca Y. Cod_Cliente
1 Spedalized 3. Cod_Territorio
2 Trek NumeroOrden
13 Scott 3 Cantidad
3. PrecioUnitario
¥ CostoUnitario
Ventas N 3 Totalventa
Flete FechaOrden FechaEnvio FechaVencimiento Cod_Tienda  Cod_Marca T Impuesto
08748 5/01/201312:00:000.m. 12/01/2013 12:00:000. m. 17/01/2013 12:00:00 0. m. 100 | X Flete
' 08748 10/01/2013 12:00:00c.m. 17/01/2013 12:00.000. m. 22/01/2013 12:00:00 0. m. 100 : ! FechaOrden
0.8748 10/01/2013 12:00:00 0. m. 17/01/2013 12:00:00 0. m. 22/01/2013 12.:00:00 0. m. 100 5 ! FechaEnvio
< > FechaVencimiento
Cardinality Cross filter direction . Cod_Tienda
Many to Many (™:*) ~  Both v Cod_Marca
¥ Make this relationship active Apply security filter in both directions

¥ This relationship has cardinality Many-Many. This should only be used if it is expected that neither column
(Cod_Marca and Cod_Marca) contains unique values, and that the significantly different behavior of Many-many
relationships is understood. Learn more
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Data Modelling Introduction

Role Playing

iR

7 DimDate

DateKey

FullDateAlternateKey

>. DayNumberOfWeek
EnglishDayNameOf\

Commenla e AL e D
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; 7 FactinternetSales

ProductKey
OrderDateKey
DueDateKey

ShipDateKey

MM M

M

CustomerKey
PromotionKey
CurrencyKey
SalesTerritoryKey

SalesOrderNumber
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Data Modelling Introduction

Ime Table
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