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The Data Model provides simple and intuitive tools for building
relational databases directly in Excel. With the data model you can:

Manage massive datasets that can’t fit into worksheets

Create table relationships to blend data across multiple sources

Define custom hierarchies and perspectives

e E
£ o

i e — i e (3 il gsen

Access the Data Model through the
Power Pivot tab or the Data tab

{Note: you may need to enable the Power Pivot tab via
File > Options > Add-ins > Manage COM Add-Ins)
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Bata Mode

Project file

g B R M & The Data Model opens in a separate Excel window, where you can view
Mewaes o Adde bpase e senes - yoyr data tables, calculate new measures, and define table relationships

Data Model  All

Calouiathions Tables Relationships

Note: Closing the Data Model window does NOT close your Excel workbook

Dwsign  Advasced
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12771997 120000 AM
TAT1997 12:00.00 AM
/2771957 12:00:00 AM

3 7/27/1957 12:00:00 AM
72771997 12:00:00 AM

Bl 7/27/1997 12:00:00 AM
HZTN957 1220000 AM

Sl //27/1997 12:00:00 AM
Sl 7/27 /1997 12:00:00 AM
N 7/27/1997 12:00:00 AM

o
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FAT/1907 120000 AM
2711997 120000 AM
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12711997 120000 AM
HANA997 120000 AM
MAT/YHT 120000 AWM
227}1997 120000 AM
S 7737/1997 12:00:00 AM
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/271997 120000 AM
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AL A0 AN,

el

fowe e Dutd e (e

DATA VIEW

Ty
4 e !
b A [
)
(830 ne Y 1) )
150e " 9 8] J
ey LA Bl " )
" n 0 " L]
m 1954 Q 1 )
L2 1954 k) 1 )
- Y U 0 )
a0y L] B " )
155 yras 0 " L)
ns 98 o 1 3
1 1540 k] 1 3
Yea 154 a o ]
= 545 2 13 3
% 7545 L] 13 3
1ds, 9530 0 3 3
585 s 9 &) 3
1ae asa o 1 L
522 e 2 2 3
356 4E04 o 13 3
59 Rl o 13 3
& 545 9 1y 3
2 anes o &) 3
€50 Ec85 a 13 3
"= =23 o 13 3
52 bR 0 13 3
Ll 5855 2 13 3
FIS FFENY a AL A -
o rees etyTrer | GOMu0  Sameman oo Yewte | omD

Tables organized in tabs
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DIAGRAM VIEW

Mlerent

Tables organized as objects
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Normalization

Normalization is the process of organizing the tables and columns in a relational database to reduce

redundancy and preserve data integrity. It is commonly used to:

Eliminate redundant data to decrease table sizes and improve processing speed & efficiency
Minimize errors and anomalies from data modifications (inserting, updating or deleting records)

Simplify queries and structure the database for meaningful analysis

In a normalized database, each table should serve a distinct and specific purpose (i.e. product information, calendar
fields, transaction records, customer attributes, etc.)

date B
1/1/1997
1/7/1997
1/3/1997
1/1/1997
1/6/1997
1/5/1997
1/1/1997
1/1/199¢
1/5/1997
1/7/1997
1/1/1997

product_brand -

product_name - woduct_-ku- product_weight B

AN MN S AN VAN WE

Nationeel Nationeel Grape Fruit Roll 52382137179 17
Nationeol Nationeel Gmge Fruit Roll 52382137179 17

Fort West Fort West Fudge Cookiey 37276054004 828

Fort West Fort West Fudge Coakies 372760548024 .28
Washington Washington Mango Drlnk 96516502499 1.8

[ weasonde Tod Spade Sliced Chicken 62054644227 w1
fled Spade Hed Spade Sliced Chicken L2054644227 111

| Washington Washington Strawberry Drink 58427771925 131
W»Nmon Wuhlmon S(uwbevz Drink 58427771925 131
Exceliont Excellent Cranberry Juice 36570182442 164

i e — i e (3 il gsen

When you don’t normalize, you end up with tables like
this; all of the duplicate product records could be
eliminated with a lookup table based on product_id

This may not seem critical now, but minor inefficiencies
can become major problems as databases scale in size
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Data Table Vs. Lookup Table

Models generally contain two types of tables: data (or “fact”) tables, and lookup (or “dimension”) tables

» Data tables contain numbers or values, typically at the most granular level possible, with ID or “key” columns
that can be used to connect to each lookup table

* Lookup tables provide descriptive, often text-based attributes about each dimension in a table

date [ | productid |  quantity B B de ol month B month B yesr B weskday B veesicof_year Bl wesi anding B month_name B avaner B3
FVAVAUT VA 869 s 1/1/1997 1 1 1997 Waednesday 1 /51997 Janwary i
1/1/199., 1472 3 1/2/1997 2 1 1097 Thursday 1 1/5/1997 tanuary a1
H 1/3/1997 3 1 1997 Friday 3 1/5/1997 January ai

uulm I I 7 4 1/4/1997 4 1 1997 Saturday 1 1/5/1997 lanuary Qi
1/1/1997 320 3 1/5/1997 5 1 1997 Sunday 2 1/5/1097 January @

e || 4 4 b 1 1997 Monday 2 1/12/1997 January a
1/1/1997 952 o This Calendar Lookup table provides additional attributes about each date (month, year, weekday, quarter, etc.)
iaeer || w22 4
1/1/1997 517 -
V1997 || 1359 " Washington Washington Berry Juice 9O IESEIE 14 18 094 839
1/1/1997 ! 357 4 Washington Washington Mango Drink 26516502499 a7e 0% 742
1/1/1997 | | 1426 5 Washington Washington Strawberry Drink 58427771925 083 04 131
1/1/1997 190 4 Washington Washington Cream Soda 64412155747 364 164 106
/1907 || 367 7 Washington Washington Diet Soda £5561191438 219 o7 666
1/1/1997 250 s Washington Washingran Cola 29804642796 115 037 158

: Washington Washington Diet Cola 20191444754 261 081 18

| 1/1/1997 | l 600 4 Washington Washington Orangs luice E9770532250 258 08 837
1/1/1997 702 5

. e v This Product Lookup table provides additional attributes about each product (brand, product nome, sku, price, etc.)

This Data Table contains “quantity” values, and connects
to lookup tables via the “date” and “product_id” columns
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Customer Lookup

bt | [ |
IBEEEEEEEEDDEEN

customer_id B customer_acct_num K

213 89505924757 David
227 90065194368 Michael
246 90350758433 Rita
255 90442248582 lacky
258 90463679432 John
273 90642099976 lJennifer
289 90872421300 Bertha
254 90917686200 Mlchelle
311 91123164892 Janice
313 91158838272 Ole

331 91323767304 Lanna
390 92005987200 Paul
394 92050951719 Jared

transaction_date E3

10/23/1998 12:00:0...
10/23/1998 12:00:0...
10/23/1998 12:00:0...
10/23/1998 12:00:0...
10/23/1998 12:00:0...

10/23/1998 12:00:0...
122 19982 1 2-Nn=n

first_ name Kl| last name | customer address
Watson 8157 W. Buchanan
Suggs 40 Ellis St.
Santry 207 Barquentine Court
Camille 3919 El Pintado Road
Minker 1061 Buskrik Avenue
Confetti 2775 Robinson Ave.
Jameson 3029 Heather Leaf Ln.
Adams 9558 Orchard View A...
Vrins 1055 Horseshoe Road
Weldon 5754 Glenhaven Ave
Slaven 5118 Boxwood Dr.
Alcorn 4822 Center Street

4222 San Jose Dr.

Bustamante

ﬂ store_id ﬂ region_id ﬂ store type | store name &

LY =T - B B = I ¥ B R 5 R\ S}

10

Transactions Data Table

stock_date K| product_id ﬂ customer_id ﬂ

10/20/1998 1...
10/19/1998 1...
10/22/1998 1...
10/20/1998 1...
10/17/1998 1...

10/17/1998 1...
1211991 1

4o
67

73
77
84
fA

1814
33206
8236
10121
8236

10121
RTTN

i e — i e (3 il gsen

78

76

27

47

26

24
22

Store Lookup

B Supermarket Storel
Small Grocery  Store 2
Supermarket  Store 3
Gourmet S5up... Stored
Small Grocery Store 5
Gourmet Sup... Store 6
Supermarket  Store 7
Deluxe Supe... Store 8
Mid-Size Gro... Store 9
Store 10
Store 11

Supermarket

Supermarket

19
19
19
19

19
19

store_street address
2853 Bailey Rd

5203 Catanzaro Way
1501 Ramsey Circle
433 5t George Dr
1250 Coggins Drive
5495 Mitchell Canyon R...
1077 Wharf Drive
3173 Buena Vista Ave
1872 El Pintado Road
7394 Rotherham Dr
5371 Holland Circle

LT - R N T T T S T % 4 &
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Primary Vs. Foreign Keys

date v product_id N quantity IS

1/1/1097 || 869 [ s
1/1/1997 1472 3
111997 || 76 4
1/1/1997 320 3
111997 || Ll 4
1/1/1997 952 4
VAVATEV A | S V7 [ 4
1/1/1997 517 4
111997 || 1359 S
1/1/1997 357 4
11997 || 1426 s
1/1/1997 190 4
/11997 || 367 | 4
1/1/1997 250 s
ey || 600 i 4

0y 5

These columns are foreign keys; they
contain multiple instances of each
value, and are used to match the
primary keys in related lookup tables

1/1/1997
1/2/1997
1/3/1997
1/4/1997

weak_end
Wednesday 1 51997 lanuary Qi
Thursday 4 1/5/1997 Janaary Qi
Feiday 1 /51997 laruary o
Saturday 1 1/5/1997 lanuary a1
Sunday 2 1/5/1997 January ai
Monday 2 1/12/1997 January a1
B peducrame B product shu B producy rwtail pricdll  product_cosfll product_ weighl
0748583674 8 099 8.39
96516502499 074 0.26 7.42
Washington Strawberry Drink 58427771925 0.83 04 131
64412155747 364 1.64 10.6
85561191439 218 [r 6.66
20804642796 115 0.37 15.8
20191454754 261 091 18
89770532250 259 08 B.97

These columns are primary keys; they uniquely identify each

row of a table, and match the foreign keys in related data tables

ERH PYE UFON TR P
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Primary key

product_id B3| Product Name KA Therapy area I

Primary key

first_ name E3 |

M customer_id | customer_acct_num K3

213 89905924797 David

227 90065194368 Michael 1 Rani Gastrointestinal...
240 30350758433 | Rita 2 Depovit B12 Vitamins & Sup...
255 90442248582 Jacky

258 90463679432 John 3 Grafisovir Respiratory

273 90642099976 Jennifer

4 Dexamethasone _ Hormonesand...

289 90872421300 Bertha
294 90917686200 Michelle 5 Oplex Hormones and ...
L ' Janice 6 Cefaxone Anti-infectives
313 91 Ole
331 913237673D4_Lanna 7 Spasmodigestin  Gastrointestinal...
390 92005987200

8 Ketolac Gynaecology
394 92050951719

Foreign keys

E stock_date K@| product id El| customer id Bl |stor2 id B3| c uantity Primary key

1ﬂf23f1993 12:00:0... 10/20/1998 1... 1814 19 3 ~

10/23/1998 12:00:0... 10/19/19981... 5326 19 3 ;

10/23/1998 12:00:0... 10/22/19981... 61 8236 19 3 ;

10/23/1998 12:00:0... 10/20/19981... 7 10121 19 3 j 4

10/23/1998 12:00:0... 10/17/19981... 71 8236 19 3 5 z

10/23/1998 12:00:0... 10/17/19981... 8—1 10121 19 3 j ;

n/22/1992 172-00-0 10/71/1998 1 2 A7) 19 & 8 8 N

J-o<l

i Jee) — Adasine §sial) maen U-I-U_I-U

JENE/JENE /N E



401 1 Fdol | rdol |

Original Fact Table fields

Merge Vs. Relationships

Attributes from Calendar Lookup table

Attributes from Product Lookup table

o on v v
269 5 1 1 1997 ‘Wednesday January a1
869 2 7 1 1997 Tuesdav January o1
1 4 3 1 1997 Friday Janaary e 8
1472 3 1 1 1997 Wednesday Janwary o
14an 2 6 1 1997 Maonday Lanuary m
2 4 | 1 1997 Sunday lanuary m
% 4 1 1 1997 Wednesday Januaty m
7% 2 1 1 1997 Wednesday January (43 ]
3 2 S  § 1997 Sundey January a

3 2 7 1 1997 Tuesday lanuary o
20 3 1 1 1997 Wednesday Janvary o

Sure, but it’s extremely inefficient.

Merging data in this way creates redundant data and utilizes significantly more memory and
processing power than creating relationships between multiple small tables

ERH PYE UFON TR P

‘Washington Berry Juice
Fort West Fudge Cookies
Fort West Fudge Cookies
Washingtan Mango Drink
Hed Spade Siced Chicken
Red Spade Sliced Chicken
Washington Strawberry Drink
Washington Strawberry Drink
Excollent Cranberry Juice

52382137179

52382137179
0748583674
37276054024
37276054024
S6518502499
62054614227
02054644227
58427771925
58427771925
36570182442

Jocl
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Emp_id Emp_name
1 Samy

2 Hany

3 Hosam

4 Ahmed

Relationship types

One to One Relationship

A 4

a

Emp_id Salary
1 5500
2 4500
3 3455
4 7500

Emp_id Emp _name | salary
1 Samy 5500
2 Hany 4500
3 Hosam 3455
4 Ahmed 7500

ERH PYE UFON TR P
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£ Calendar_Lookup

) product_id
) customer_id

1 promotion_id

T store_id

] quantity

One to many relationships

In Power Pivot, all relationships in a data model should
follow a “one-to-many” cardinality

* Each column (or “key”) used to join tables can only have one
instance of each unique value in the lookup table (these are the
primary keys), but may have many instances of each unique
value in the data table (these are the foreign keys)

aogalsl
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Primary key

213
227
246
255

273
289
294
311
313
331

1n/22/1992 172-n0-0

trdn:dr:hnn _date [Kd| stock_date K4

10/23/1998 12:00:0...

10/23/1998 12:00:0...
10/23/1998 12:00:0...
10/23/1998 12:00:0...
10/23/1998 12:00:0...
10/23/1998 12:00:0...

10/20/1998 1...

10/19/1998 1...
10/22/1998 1...
10/20/1998 1...
10/17/1998 1...
10/17/1998 1...

n/r1/19981

M customer_id | customer_acct_num K3

89905924797
90065194368
90350758433
90442245582
90463679432
90642099976
90872421300
90917686200

913237673
920055987200
92050951719

David
Michael

Rita
Jacky
John

lennifer
Bertha
Michelle

lanice

Ole

Lanna

product_id BB customer id H

first_ name E3 |

Foreign keys
storz_id K@ cuantity

1814 19
2326 19
5] § 8230 19
/] 10121 19
i | 82360 19
10121 19
z ﬁﬂﬂl 19

Primary key  One to Many Relationship

product id K8 Product Name KA Therapy area I

3 Jae) — A sine 3 sl gsen

1 Rani Gastrointestinal...
2 Depovit B12 Vitamins & Sup...
3 Gratisovir Respiratory

4 Dexamethasone  Hormonesand...
5 Oplex Hormones and ...
6 Cefaxone Anti-infectives

7 Spasmodigestin  Gastrointestinal...
8 Ketolac Gynaecology

Primary key

N o o N N ¥ & I ¥ 5

ML

= S R R o R T R N gy
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. ] Project file
Many to many relationship
product_sku §d date Bl product_id B transactions§

4 Washington Cream Soda 64412155747 1/1/2017 12
4 Washington Diet Cream Soda 81727382373 1/2/2017 4 9
5 Washington Diet Soda 85561191439 1/3/2017 4 11
7 Washington Diet Cola 20191444754 1/1/2017 5 16
8 Washington Orange Juice 89770532250 1/2/2017 5 19

1/1/2017 7 11

% - »

0 The refationship cannot be created because each column contans duplicate values, Sefect at least one column that contains

[ )

only unigue values,

* If we try to connect these tables using the product_id field, we’ll have a many-to-many relationship
since there are multiple instances of each ID in both tables

aogalsl
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. . Project file
Create Relationships
Option 1: Click and drag relationships in Diagram View Option 2: Use “Create Relationship” in the Design tab
Bl = o | i
=) fx (B =S

Corareter_Lochoy

Tip: Always drag relationships from the Data table to the Lookup tables

(i Jae] — s (3 il gaen
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Connect Lookup to Lookup Tables

p Models with multiple related lookup tables
G are colled “snowflake” schemas

Models with a single table for each lookup
or dimension are called “star” schemas

This Transactions data table can connect to Store_Lookup using store_id,
> but does not contain a region_id to connect to the Region_Lookup table

By creating a relationship between Store_Lookup and Region_Lookup
(using region_id), we have essentially connected Transactions with
Region_Lookup; filter context will now flow all the way down the chain

aogalsl
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Modifying Relationships

Home Design Advanced

v ™ Detete /\_ [?.T] —w’-_‘j ~evesron,
v sal -N =3
™ Freeze v it J
Add Insert  Caleutation Create Table
wiadth Function Options * | Relationship Properties

Columns Calculations Relationships

The Manage Relationships window
allows you to create, edit or delete
any connection in the data model

* Use this to see all table
relationships, as well as table
names, cardinality and filter
direction

* Note: double-click a single
connection in diagram view to
edit an individual relationship

]
53

Mark as Date
Date Table © Table

Calendars Edit

Project file

FoodMon Retums 1997-1888 (customar id]
FoodMart Retumns_1997-1998 [dats]
FoodMart_Returns_1997-1888 [product_id)
FoodMart_Returns_1997-12983 [store_d]
FoodMsr_T ,_1997-1998 [custormer_id]

| FoodMan_Transactions_1997-1998 [product_id]

| FoodMant_Transactions_1997-1998 fpromaton_id|

| FoodMart_Transactions _1967-1998 [stock _dats]
FoodMart_Transactions_1557-1998 [store_id]
FoodMart_Transactions_1887-1998 [transaction_date]

ERH PYE UFON TR P

Many to Ooe (*
Many to One (*
Many to One (*
Many 1o One (*
Many to One ("
. Many to One (*
Many to One (*1)
Many to One (*
Many to One (*
Many to One ("

1)
1
1

1)
L} B

1)
1)
U]

<< To FoodMan Returns 1967-1568
<< To FoodMart_Retums_1997-1998

<< To FoodMart_Returns_1997-1988

<< To FoodMart_Returns 1297-1998

<< ToFoodMart_Trensections_1097-1988
<< To FoodMernt_Trensectons_1997-1958
<< To FoodMart_Transactons_1997-1958
<< To FoadMart_Transectons_1997-1558
<< To FoodMart_Transactions 18997-1568
<< To FoodMart_Transactions_1997-1238

aogalsl
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Active and inactive relationships

1 Product_Lookup
T product_id

T product_brand
product_name
product_sku
product_retail_price
product_cost
product_weight
recyclable

low_fat

08 0B

FoodMart_Transactions_1997-1998

) transaction_date

M stock_date
[ product_id

] customer_id

7 promotion_id
i

store_id
) quantity

N Yoamsastinme

7] Calendar_Lookup

T date

T Year

=] Month

T Quarter

] WeekOfYear
] Day Name

Seoct tatkes 30 colunis Bt il 1 ore snoher

,m

Sect taties 3w olemem Pt maie © o ety

Project file

C e - Owme L
1350 4 A [RIER -~ _— e e

N 13 s o e [ENRPIEN

|

We can connect the Calendar_Lookup and FoodMart_Transactions tables on both

transaction_date and stock_date; however, only one can be active at a time

To make a connection active or inactive, double-clic
right-click the relationship line itself (Note: must de.....u.. -... Jefore activating another!)

i e — i e (3 il gsen

ion and check the box, or

aogalsl
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a}
RN

Project file

Connecting multi data table

Here we’ve loaded a second data table
} named Returns, containing records of
returns by date, product and store

Calarsiar _Lamibing

e » This table connects to each lookup

. ! exactly like the Transactions table did,
except that there is no way to connect
the Returns table to Customer_Lookup

* This allows us to analyze data across
both tables in the same pivot, as long as
we only filter or segment the data using
lookups that are common to both

s * In other words, we know which product
HEY THIS IS IMPORTANT! was returned, which store it was
returned to, and which date the return
NEVER try to connect data tables directly to each other; occurred, but NOT which customer was
ALWAYS connect them indirectly via shared lookup tables! responsible

i e — i e (3 il gsen
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T Transsctions

™ transaction_date ; M return_date

™ stock_date
™ product_id
™ customer_id

store_id

™ quantty

Filter Direction

M Calendar_Lookup

T date
M yoar
™ quarter
™ menth

T month_name

T Returns

M product_ld
M store_id

M quantity

Arrange your lookup tables above your
data tables in diagram view to remind you
that filters always flow “downstream”

This model includes two data tables (Transactions and Returns),
both connected to the Calendar_Lookup

Note the filter directions (shown as arrows) in each relationship;
in Power Pivot (2016) these will always point from the “one” side
of the relationship (lookups) to the “many” side (data tables)*

* Filtering a table will impact any tables “downstream” of it, as
defined by the filter relationship (i.e the direction of the arrow)

* Let’s say we’re analyzing both Transactions and Returns in the
same PivotTable; filtering by the Calendar_Lookup date field will
return correctly filtered data from both data tables, but filtering
by the Transactions date field will yield unfiltered Returns values

aogalsl
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Pivotlable Helds ~
Active Al

Choose fields to 3dd 1o report

Coarch

L] Quiprtes
1 wiskOfvear

_iDay Name

[ Food| Returns

Food! Transactions

Drag fieids petween area below!

T Filvers B Columm

2. Values

= Rows l ¥ Valves

Transactior

Returns

Deter Layout Update

A

A

PivotTable Fields ~
l Active  All

Choose fields to add to eport:
B C

‘4
2
3
4
5
6
7
8
a

10
1

1/1/1997
1/2/1997
1/3/1997
1/4/1997
1/5/1997
1/6/1997
1/7/1997
1/8/1997
1/9/1997
1/10/1997

Refationships between tables may

348 3 be needed

635 B

589 7 Auto-Detect CREATE
20 Search

966 10 .

993 1 o alendar_Lookup

1,265 8 + [" FoodMart_Retums
a5 « [" FoodMart Transactions
525 9 [v] transaction_date

460 5 | stock Hate

\-l proagetid

Drag fields befgveen areas below:

T Fiters B Columm
2. Values
r
’ l
= Rows ¥ Valges

ransaction d,,. * Transactions

Returms

Defer Layout Update

ERH PYE UFON TR P

x

A A 8 c
1 = Rowlabels - Transactions Returns
2 | 1/1/1997 348 8,289
3 1/2/1997 635 8,289
4 1/3/1997 589 8,289
5 | 1/4/1997 20 8,289
6 | 1/5/1997 966 8,289
7| 1/6/1997 993 8,289
8 | 1/7/1997 1,265 8,289
9 | 1/8/1997 35 8,289
10 1/9/1997 525 8,289
1 1/10/1997 460 8,289

Filtering by date in the Transactions

table yields incorrect, unfiltered

aogalsl
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Hiding From the Client

When you hide a field from Client Tools,
you make it invisible to tools outside of
the data model (i.e. Power Pivot)

This can be used to prevent users from
filtering or segmenting on invalid fields,
or to hide irrelevant metrics from view

Always hide the foreign key columns in your data tables to prevent users from accidentally filtering on them!

i e — i e (3 il gsen
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Power Pivot and DAX

ERH PYE UFON TR P
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A “Power” Pivot is just like a normal PivotTable, except it sits on top of an
entire data model rather than a single table or range. This allows you to:

* Explore massive datasets consisting of multiple sources and tables, using
familiar, user-friendly PivotTable tools and options

* Create powerful and flexible calculations using Data Analysis Expressions (DAX)

The Power Pivot tab includes
tools to manage the data model
and define new measures

=1 / ~ E : —,_ — o
E X - = s 1 Q
Manage Measures KPE Addto Update Detear  Settings

. Data Modet Al
Tobi

(Note: you may need to enable this tab by selecting
File > Options > Add-Ins > Manage COM Add-ins)

aogalsl
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Option #1: From the Data Model

o
o
o
o
]
o
]
a
)
o
o
o
0
o
a
o

PivotTable Fields - x
Aive AR

Chonse Amas = w32 1 repore L« IR

D

Orag "l DOTeeT STt Seinw

T e B Columra

Defer LinyOns Op0ade

ERH PYE UFON TR P

Insert Pivot Table

Project file

Option #2: From the Insert > PivotTable dialog box

Create PvotTable

Choose the data that you want to analyze
Select 2 table or range
Table/Range:
Lise an external data source

Connecnon name

9 Use this workbook's Data Model l

Choose where you want the PivotTable report 1o be placed
9 ‘New Worksheet
- Exsting Worksheet

CAR)
*
1
Cancel

MapYrel

aogalsl
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1/24/1997

s elnny

» . Regular Pivot

Normal Pivot

3

1,265

Power Pivot

PivotTable Fields Vi |"po¢n_u‘ A .
(hoose bekds 10 304 10 repart Q- 2 [customer_ld - '
3 promotion i Al .
jo 4 store AN y
S

L transaction date 6 dete © Total
[v product \d L] vanem 635
¥ customer id “ 1/3nes7 “89
¥ promotion id AVETAL 0 20
(7 store d 11 1/5/1997 966
| quantity 1/6/1997 93
Mote Taldes 3 1 VI o
" 1/W/1997 15
15 ue/1ee7 55
16 V10/1997 460
Drag fiolds between ancas below 17 1111997 2,760
- W L) 112/1987 s
19 1/13/1997 1,629
productid v 1= 20 1/14/1997 261
Onlomer ld v 21 1/15/1997 512
promotion 4 2 1/16/1997 585
: n 1/17/1997 1,148
" Rows ¥ Vohms 24 1/18/1997 420
vansaction date ¥ Sumolquantty ~ 5 1/19/1997 6es
% 1/20/1997 2112
27 1/21/1997 1,198
pe 23/1997 e
29 1/24/1997 28
Deter Layot Update s ~ Sty = 4R Z ~Srh
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PivotTable Fields A
et o More Tables!
Choose Nekds 10 add 10 repoet Q-

o
» 77 Calendar Lookup -
b MR JEIOmey LOooD

™ FoodMart_Transactions_1997

. -
Prodhct L ookup

S8on Lookup

b T3 Store_Lockup

Drag twids Detween 3eas Dolow

T Fiters ¥ Cohumm

= Rows ¥ Valver
=2 v Totat Quancty ®
Defer Layonst Update
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NORMAL PIVOT

* Can analyze data from one table at a time;
multiple tables must be flattened or
“stitched” together with cell functions

* Restricted to the data capacity of a single
Excel worksheet (1,048,576 rows)

* Limited to relatively basic calculated fields,
using a sub-set of Excel functions

POWER PIVOT

* Can analyze an entire data model, consisting
of multiple tables connected via relationships
rather than cell functions

* Virtually unlimited data capacity as tables are
compressed outside of normal worksheets

* Performs complex calculations using Data
Analysis Expressions (DAX)

aogalsl
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Calculated Columns

Calculated columns allow you to add new, formula-based columns to tables

* No “Al-style” references; calculated columns refer to HEY THIS 1S IMPORTANT!

entire tables or columns Asia rulé of thurmb ONLY s
calculated columns if you want to
*  Calculated columns are computed at the row-level, and | “stamp” static, fixed values to each
values are stored with the table (this eats up memory) .\, row in atable (or use Power Query!)

DO NOT use calculated columns for
*  (Calculated columns understand row context; they’re great et konlormuline-or tagalbiil e

for defining new properties based on information in each fields for the “Values” area of a
row, but generally useless for aggregation (SUM, AVERAGE, pivot (use measures instead)
COUNT, etc.)

’
§ Calculated columns are typically placed in the Filters, Slicers, Rows or Columns areas of a pivot

aogalsl
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3

— Step 1 In the data model “Data View”,

o O O O O O O3

choose a table and then select any cell in
the “Add Column” section

!
1
!
l
|
|
!
|
1
|
1
|
|
|
|
1

o o2 O © O O o O

=+ Step 2: Enter a DAX function in
the formula bar (we’ll cover specific
functions in the next section)

Step 3: Press “Enter”, and all cells
in the column will update

aogalsl
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e

Wanturgron Tre

Project file — Medical rep

In this case we've added a calculated column called
price_category, which equals “High” if the retail price is >52,
and “Low” otherwise (just like you would write in Excel!)

»  Since calculated columns understand row context, a new
value is calculated in each row based on that row’s price

* This is a valid use of calculated columns; it creates a new row
“property” that we can now use to filter or segment any
related data within the model

<]

4 Watigme ATV )

3 Wwihrgnos Wambrgmme et LA . an - ]

1 Wanhirgooe W lvrgiun vt 201V i " " '

, Wslhigos Waslergros Ova LU (L] - s ]

10 Weatvegin Whalergfon Apg.  21LLAUSAIN . (L) () s

" 1 bhis Lok Mor el di Qo sAaun ar (R H L2} '
U IV Mhaelabe Phow | abont Nanalt nismar (5.} e e )
" e e Phow oot Camne. IR LTTY " L ns 1
y B Wor Lt Mow Lakod Cavwm AL L L4 an an 1
"W 1 B Lt Mhas Lot Capens Y 1L (8 " LLR) L}
3] I Mae ik Pon Labowd by HHtem o) . o " ]
] 49 v b it bse) o MG YT (21 . s L
1" © e W Ny Yirete RS oo . aer "r ]
A Cassen Cammen Cpaghns e e ax . [}

" Al Ousen Gusen Cry W e o o " (|
" LAY Chabs b Pt G, 197119 1e A (LA 1

Here we're using an aggregation function (SUM) to
calculate a new column named total_revenue

*  Since calculated columns do not understand filter
context, the same grand total is returned in every
single row of the table

* This is not a valid use of calculated columns;
these values are statically “stamped” onto the
table and can’t be filtered, sliced, subdivided, etc.

Cp— e )

LR AR -
1 2NN199 1200
3 2NsM 100
4 AT LSO
» WNS19M1IC0_
6 12/1571998 1220

7 115/199% 1200

2AsNeE 1200 13121998 %
VAN 1100 12NN m
10 12151998 1200 12121998 13

&
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Measures

Measures are DAX formulas used to generate dynamic values within a PivotTable

» Like calculated columns, measures reference entire tables
or columns (no Al-style or “grid” references) ek oo e ¥R i

ViFURIAN

: I As a rule of thumb, use measures
*  Unlike calculated columns, measures don’t actually /ive in (vs. calculated columns) when a

the table; they get placed in the values area of a PivotTable {1 single row can’t give you the
and dynamically calculated in each individual cell w answer (i.e. requires aggregation)

Measures can ONLY be placed in

. Measures are evaluated based on the filter context of each :
the values area of a PivotTable

cell, which is determined by the PivotTable layout (filters,
slicers, rows and columns)

.
§ Use measures to create values that users can explore with a pivot (Power Pivot version of a “Calculated Field”)

aogalsl
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Project file — trans

Start with the easiest DAX Ever

Gl — o

N N ] o s W | ae Eeesel] [ 0| [ :}‘ AutoSum is a shortcut for creating
Q = S y ‘ 3 am .
ol foumOusfenclur Gimng |Gk Ml o o o | o G L0 DO oL simple DAX formulas (Sum, Average,
[— e e Count, Distinct Count, Max and Min)
uamtinty Datieet Coumt
[+ | tonr B Add Column
12/15/1998 12:00:.. 12/8/1998 1... 0 19 ] My 10,92 To use AutoSum:
12151998 1200:..  12/10/1998 , L 305 0 19 El 345
12/15/1998 12.00: 12/10/1908 .. 20 116 (4] 19 1 R34 - Click ona Ce" in the Measures
(l 12/15/1998 12:00:. 12/8/1998 1 a8 31 0 19 3 564 .
12/15/1998 12:00.. 12/13/1998 73 1303 0 19 1 EXT) Pane (see below), within the
B 12/15/1998 12:00 12121998 n a028 0 19 E] 828
il 12/15/1958 1200 12/11/1998 . 9 9561 0 19 3 1.96 column you want to evaluate
B 12/15/1998 12:00:.. 121271998 104 B89S 0 19 ] 116/
o 12/15/1998 12:00 1202/1998 . m 5565 (4] 19 1 1044 * SeleCt the AUtosum menu and
B 12/15/1998 1200 12/12/19%8 123 5517 0 19 3 1152 choose an option from the list
l1215/1958 1200 12/11/1996 ., 1% 2005 0 19 1 669
I 1271571998 1200 12/13/1998 ... 141 2148 0 19 1 1.7
Roversue_Meoasure: | |

~. The Measures Pane sits beneath the data
in the “Data View” of the model

1
é AutoSum is a nice way to get comfortable with basic DAX and quickly add measures;
just don’t rely on them when things start to get more complicated!

aogalsl

J-o-<cl
o 3n Jae) — A siae 35l paen ' -'"';

L ALY A AT Y



401 1 Fdol | rdol |

B ERE &

Masage  Mommaes KPh Addto  Update
- 2, ot Al

The Formula pane
contains the actual DAX
code, as well as options

to browse the formula
library or check syntax

Note: just start typing, and
“Intellisense” will kick in to

help you auto-populate
formula names and tables

Ctrl+scroll adjusts
formula text size

Create Measures

The Measure Dialog Box

r
| Measure

Table name Transactions_2017

Maasure name  Total Quantty

Description Sum of “quantity” column in tansactions data table

Fomula | /o | | Check formula

=SUM(Transactions_2017[quantity])

Fommstting Options

Category

General - “ Format Whole Numbar
[Numbee B

iCumency =

Date ¥ | ¥ Use 1000 separator ()

Project file — trans

Each measure is
assigned to a table and
given a measure name
(as well as an optional
description)

Use the Formatting

i e — i e (3 il gsen

- Options to specify a
format for each
measure

Jocl
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Understand the filter concept

Measures are calculated based on filter context, which is the set of filters (or “coordinates”)
determined by the PivotTable layout (filters, slicers, row labels and column labels)

HEY THIS IS IMPORTANT!
AN Each measure cell in the pivot calculates independently, based on its coordinates (think of each cell as an island)

,=.5)/ When you change the pivot layout (by updating filters/slicers, row labels or column labels), each measure cell
detects its new coordinates and then recalculates its value

customer_city - Total Quantity

oo e The coordinate for this measure cell is Customer_Lookup[customer_city] = “Hidalgo”

,(:::" * Given this coordinate, Excel filters down to the “Hidalgo” rows in the Customer_Lookup table, filters all

ta Crar 10,251 related tables (based on the relationships in data model), then evaluates the arithmetic in the table defined
::‘: o ;':: by the measure (in this case Total Quantity equals the sum of quantity from the transactions data table)
Onzaba b I’,! £ 8

Sar Acwires 10,861

——re o This cell does NOT add up the values above it (it’s an island, remember?)

:‘""" . ’i :‘: * Total rows represent a lack of filters; since this cell does nof have a customer_city coordinate, it

Grand Yotsl | 226,888 evaluates the Total Quantity measure across the entire, unfiltered Customer_Lookup table

aogalsl
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customer_id
Year
Maonth

customer_country USA

Al =
1997 e
An -

-

Cell coordinates:
*  Calendar_Lookup[Year] = 1997

customer_ - Total Quantity
Albany it 6,806 *  Customer_Lookup[customer_country] = “USA”
ARadene [ 2574 | *  Customer_Lookup[customer_city] = “Altadena”™
Anacortes oo
cusomer_country p 4
Canede Cell coordinates:
Menico * Calendar_Lookup[Year] = 1957
UsA .l *  Customer_Lookupcustomer_country] = “USA”
Year © Quarter - Cell coordinates:
~1997
1 * Calendar_Lookup[Year] = 1958
2 *  Calendar_Lockup[Quarter] =1
3 *  Customer_Lookup|[customer_country] = “USA”
4
<1998
; Cell coordinates:
3 N Customer_Lookup[customer_country] = “USA"
‘
Grand Total

ERH PYE UFON TR P

store_country Canada ¥

Total Quantity store_city -

product_brand - Vancouver Victoria Grand Total

ADJ 30 10

Akron 15

Amernican 103

Arego 31
Cell coordinates:

*  Store_Lookup[store_country] = “Canada”
o Store_Lookup[store_city] = “Vancouver”
*  Product_Lookup[product_brand] = “Akron”

Cell coordinates:

*  Store_lookup[store_country] = “Canada”
*  Product_Lookup[product_brand] = “Amigo”

a0
85
487

aogalsl
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Step by Step measure calculation

Row Labels - Total Quantity
CANADA 50,752 How exactly is this measure calculated?
MEXICO 226,838
Grand Total 833,489

* REMEMBER: This all happens instantly behind the scenes, every time a measure cell calculates

STEP 1 STEP 2 STEP 3
Detect pivot coordinates Carry filters “downstream” & Evaluate the measure formula
& apply filter context apply to all related tables against the filtered table
.::::-. - o‘.',‘.." Store_Lookup Table -‘—‘-U‘S-A_?'E '—_' =
MO ZINAAN —3 e —E = === - ——
U4 == &= V g 8 ~— i
Geandt Yool 133480 s = =¥y —85 =SUM(Transactions{quantity])

Store_Lookup(store_country] = “USA” =
——— —— ~. | —

Store_Lookup Table _USA o

YR

Sum of Transactions/quantity]
" when store_country = “USA” ™ 55 5 ’ 899

aogalsl
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CALCULATED COLUMNS

* Evaluated in the context of each row of the table to
which it belongs (has row context)

* Appends static values to each row in a table and
stores them in the model, increasing file size

* Only recalculated on data source refresh or changes
to component columns

* Primarily used as rows, columns, slicers or filters

W e Y Filters I Columns

b b

Calculated columns “five” in tables = Rows L values

- 9

* Evaluated in the context of each cell of the PivotTable
in which it is displayed (has filter context)

* Does not create new data in the tables themselves,
and does not increase file size

* Recalculated in response to any change in the
PivotTable view

* Canonly be used as PivotTable values

=ore_ ooy Coveds * c
Y Filters

y 9
» %

Measures “live” in PivotTables = Rows

aogalsl
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DAX Functions

Joc!
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DAX Syntax

MEASURE NAME <—

* Note: Measures are always surrounded
in brackets (i.e. [Total Quantity]) when
referenced in formulas, so spaces are OK

Referenced Referenced
TABLE NAME COLUMN NAME

| I

Total Quantity: =SUM(Transactions[quantity])

W=

This is a “fully qualified” column, since it’s preceeded by the table name

FUNCTION NAME <

* Calculated columns don’t always use functions, but
measures do:

Note: Table names with spaces must be surrounded by single quotes:

*  Without a space: Transactions[quantity]
*  With a space: ‘Transactions Table’[quantity]
* Ina calculated column, =Transactions[quantity]

returns the value from the quantity column in

each row (since it evaluates for each row)

. P ; oy {
In-ameasure; <Transactions{quantity] will & For column references, use the fully qualified name (i.e. Table[Column])

. 2,
DU GTDRRANR TS Excel does.n t kn.ow how to For measure references, just use the measure name (i.e. [Measure])
evaluate that as a single value in a pivot (you

need some sort of aggregation)

aogalsl
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DAX Operator

Arithmetic Mannin Comparison Meanin
Operator & Operator .

Addition 2+7 Equal to [City]="Boston”
2 Subtraction 5-3 > Greater than [Quantity]>10
* Multiplication 2%6 < Less than [Quantity]<10
/ Division 4/2 >= Greater than or equal to [Unit_Price]>=2.5
A Exponent 275 <= Less than or equal to [Unit_Price]<=2.5
<> Not equal to [Country]<>”Mexico”

Hey! Pay attention to these!

& Concatenates two values to produce one text string [City] & “ “ & [State]
&& Create an AND condition between two logical expressions ([State]="MA”) && ([Quantity]>10)
| | (double pipe) Create an OR condition between two logical expressions ([State]="MA”) | | ([State]="CT")
IN Creates a logical OR condition based on a given list (using curly brackets) ‘Store Lookup’[State] IN { “MA”, “CT”, “NY” }

aogalsl
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Common Functions

MATH & STATS DATE & TIME

Functions Functions Functions

401 1 Fdol | rdol |

Basic aggregation
functions as well as

“iterators” evaluated at

the row-level

Common Examples:

*  SUM

* AVERAGE
*  MAX/MIN
* DIVIDE

*  COUNT/COUNTA
* COUNTROWS
*  DISTINCTCOUNT

Iterator Functions:
. SUMX
. AVERAGEX
. MAXX/MINX
. RANKX
. COUNTX

Functions for returning
information about values
in a given conditional

LOGICAL TEXT FILTER
Functions Functions
Functions to manipulate Lookup functions based
text strings or control on related tables and
formats for dates, times filtering functions for
or numbers dynamic calculations

expression

Common Examples:

. F
*+  IFERROR
+ AND

+ OR

«  NOT

*  SWITCH
+  TRUE

*  FALSE

Common Examples:

* CONCATENATE

*  FORMAT

*  LEFT/MID/RIGHT
*  UPPER/LOWER

* PROPER

* LEN

*  SEARCH/FIND
* REPLACE

* REPT

*  SUBSTITUTE
* TRIM

*  UNICHAR

osi s Jae) — Aka giae (3 iall pran

Common Examples:

*  CALCULATE

*  FILTER

* ALL

*  ALLEXCEPT

*  RELATED

*  RELATEDTABLE
*  DISTINCT

*  VALUES

*  EARLIER/EARLIEST
* HASONEVALUE

*  HASONEFILTER

*  ISFILTERED

*  USERELATIONSHIP

Basic date and time
functions as well as
advanced time

intelligence operations

Common Examples:

DATEDIFF

YEARFRAC
YEAR/MONTH/DAY
HOUR/MINUTE/SECOND
TODAY/NOW
WEEKDAY/WEEKNUM

Time Intelligence Functions:

DATESYTD
DATESQTD
DATESMTD
DATEADD
DATESINPERIOD

aogalsl
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SUM()

AVERAGE()

MAX()

MIN()

DIVIDE()

Math

Evaluates the sum of a column

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

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

Returns the smallest value in a column
or between two scalar expressions

Performs division and returns the
alternate result (or blank) if div/0

=SUM(<column>)

=AVERAGE(<column>)

=MAX(<column>) or =MAX(<exp1>, <exp2>)

=MIN(<column>) or =MIN(<exp1>, <exp2>)

=DIVIDE(<numerator>, <denominator>, <other>

i e — i e (3 il gsen

)

aogalsl

J-o-cl

L ALY A AT Y



401 1 Fdol | rdol |

COUNTROWS()

COUNT/()

COUNTA()

DISTINCTCOUNT()

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

Counts the number of cells in a column that
contain numbers

Counts the number of non-empty cells in a
column (numerical and non-numerical)

Counts the number of different cells in a
column of numbers

i e — i e (3 il gsen

=COUNTROWS(<table>)

=COUNT(<column>)

=COUNTA(<column>)

=DISTINCTCOUNT(<column>)

aogalsl
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IFERROR()

Logical Functions

Checks if a given condition is met, and : s ‘ oo
returns one value if the condition is TRUE, ~ =]| F(<|oglca| test>, <va|ue_|f_true>, <value if false ‘)
and another if the condition is FALSE

Evaluates an expression and returns a .
specified value if the expression returnsan ~ =IFERRO R(Va lue , vVa lu el f_e ro r)

error, otherwise returns the expression itself

Checks whether both arguments are TRUE, x y
and returns TRUE if both arguments are =AND(<|Og|C3|1>, <|Oglca|2>)

TRUE, otherwise returns FALSE Note: Use the && and

| | operators if you

> 3
want to include more
Checks whether one of the arguments is ) ] than two conditions!
TRUE to return TRUE, and returns FALSEif  =Q0R (<|oglca|1>, <|oglca|2>)
both arguments are FALSE o

aogalsl
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Switch and Switch (true)

SWITCH () Evaluates an expression against a list of values and returns one of multiple possible result expressions

=SWITCH(<expression>,
/

Any DAX expression that returns a
single scalar value, evaluated multiple
times (for each row/constant)
Examples:

* Calendar_Lookup[month_num]
*  Product_Lookup[product_brand]

' Use the SWITCH(TRUE() combo to
_ generate results based on Boolean
(True/False) expressions (instead of

those pesky nested IF statements!)

, <resultl>, , <result2>, ... <else>)
List of produced by the expression, each paired Value returned if
with a result to return for rows/cases that match the expression

doesn’t match any

Examples: Values value argument

=SWITCH(Calendar_Lookup[month_num],

, “January”,
, “February”,
etc...
=SWITCH(TRUE(), Conditions
, “Low Price”,
, “Med Price”,
, “High Price”

“Premium Price”)

aogalsl
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CONCATENATE()

LEFT/MID/
RIGHT()

UPPER/LOWER/
PROPER()

SUBSTITUTE()

SEARCH()

Text Functions

Note: Use the & operator as a shortcut,

Returns the number of characters in a string =LEN (<text>) or to combine more than two strings!

,
Joins two text strings into one =CONCATENATE(<text1l>, <text2>)

Returns a number of characters from the =LE FT/R'G HT(<t€Xt>, <nu m_cha rs>)
start/middle/end of a text string =Ml D(<text>, <start_num>, <nu m_cha rs>)

Converts letters in a string to

upper/lower/proper case =U pPER/LOW ER/pRO P ER(<teXt>)

Replaces an instance of existing text with =SU BST'TUTE(<t€Xt>, <0|d_tEXt>,
new text in a string <neW_teXt>, <instance ;})

Returns the position where a specified string =SEARCH (<f| nd_teXt>, <withi n_text>,

or character is found, reading left to right FA P T AT OGN CRIEN (7 UGl v, S el 1) Fiy Nl
f g left to rig <start_num?>, ’-\f\’uf.{’a,n{//:u‘./(.’//.,ec>)
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CALCU LATE() Evaluates a given expression or formula under a set of defined filters

=CALCULATE(<expression>, <filter1>, <filter2>,...)

kS
Name of an existing measure or a List of simple Boolean (True/False) filter expressions
formula for a valid measure (note: these require simple, fixed values; you cannot
create filters based on measures)
Examples:
* [Total Transact.ions] . Examples:
*  SUM(Transactions[quantity]) » Store_Lookup[store_country]=“USA”

* Calendar{Year]=1998
* Transactions[quantity]>=5

Q CALCULATE works just like SUMIF or COUNTIF, except it can evaluate measures based on ANY sort of
calculation (not just a sum, count, etc); it may help to think of it like “CALCULATEIF”

aogalsl
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Using Filter with calculated function

FILTE R() Returns a table that represents a subset of another table or expression

=FILTER(<table>, <filter expression>) HEY THIS IS IMPORTANT!
/ \ Y / FILTER is used to add filter context on
top of what’s already defined by the
Table to be filtered A Boolean (True/False) filter expression . PivotTable layout.

to be evaluated for each row of the table Since FILTER returns a table (as opposed

Examp.les. Store_Lookup " - to a scalar), it’s almost always used as an
s Nampes: . input to other functions, like enabling
- P *  Store_Lookup|[store_country]="USA more complex filtering options within a
* Calendar(Year]=1998 CALCULATE function (or passing a
*  [retail_price]>AVERAGE[retail_price] filtered table to an iterator like SUMX)

g Since FILTER iterates through each row in a table, it can be slow and processor-intensive; never use FILTER
when a normal CALCULATE function will accomplish the same thing!

i e — i e (3 il gsen
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Lets Show the best use of Filters

STEP 1: Create an Excel table containing a list
of values to use as thresholds or parameters:

A
Price Threshold -
1

2
3
4

STEP 2: Add the table to the Data Model
(from Power Pivot tab):

ﬁ!‘ i /\ (= ;C-:' .—,: -~ g
od “ ™~ 4 v
Manage Measures KPls Add to bp()u?v Detect Settings
v - Data Model] ANl
Dats Model Calculations Table Retionshes

STEP 3: Make sure that your table loaded, and is
NOT connected to any other table in the model:

™ Customer_Lookup

7 swstamer_id
[ Hest_name

™ last_name
I hall_naeme

™ swstomar_sddeass

i e — i e (3 il gsen

™ store_Lookup

= stors_

rogren_ld

Hore _type
Nare_neme
are_street adds

e oy

™ Prica_Theashold
™1 Price Thrashold .
™ Produn_lookup

= recyclable . ™ Calendw Lookup

‘ow_fat [T waekday
™ producs_price_cat o
T0 Avg Reted Price . : -

0 Unique Produits

weehand
qRrter_name
[ year_month
10 Mas Rotail Prca 1 end_of_manth

1 1L Dt Missarchy

= guensity
{1 Quansity Returned
FD Revurn Rate

Jocl
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STEP 4: Place your new table on the pivot as a slicer:

STEP 5: Create a measure to capture the slicer selection,
then reference it in a FILTER statement within CALCULATE:

——

- .
—— e e
-

=MAX ( Pnce_Threshold[Price Threshold] )

Price Threshold
B 2

LSS Y

L4

Move_wl Al © Price Thrsehald
Customies_coutry Al .
Product_name Al . 1 ? ’ ¢

e

product_besnd - Price Th
Ay

Mron
American
Amipo
Aoplsuse
Mome

BEE Best
Best

Best Choice

3
I

ADS
Neron
American

MWeiw

-ive (NN
Vesioe &= pn e e e
R P GRS VR ——
Tesm Eadad ]
| *CALCULATE ( [Total Transactions], FILTER ( Product Lookup
Product Lookup{product retail_pnoe)] <= [Price Thrashold Selectad] ) )

L

-
Deeve . e Wiw nose
1T T T —
=

- R

v

The Transactions Under Price Threshold measure calculates Total

Transactions when the product price is below the selected threshold

ERH PYE UFON TR P
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All Function
(Filter Opposite, use it with other function)

ALI_() Returns all rows in a table, or all values in a column, ignoring any filters that have been applied

=ALL(<table> or <column>, [column1], [column?2],...)

. g 5 &

The table or column that you List of columns that you want to clear filters on (optional)

want to clear filters on Notes:

* Ifyour first parameter is a table, you can’t specify additional columns

Examples:
* All columns must include the table name, and come from the same table

* Transactions

*  Product_Lookup[product_brand] Examples:

*  Customer_Lookup[customer_city], Customer_Lookup[customer_country]
*  Product_Lookup[product_name]

g ALL is like the opposite of FILTER; instead of adding filter context, ALL removes filter context. This is often used when
you need unfiltered values that won’t be skewed by the PivotTable layout (i.e. Category sales as % of Total)
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Related function

RELATED() Returns related values in each row of a table using relationships with other tables

=RELATED(<column>)

l HEY THIS IS IMPORTANT!
. RELATED works almost exactly like a VLOOKUP function — it uses
The column that contains the A the relationship between tables (defined by primary and foreign
values you want to retrieve :{\M{, keys) to pull values from one table into a new column of another.
" Since this function requires row context, it can only be used as a

Examples:
*  Product_Lookup[product _brand]
» Store_Lookup[store_country]

calculated column or as part of an iterator function that cycles
through all rows in a table (FILTER, SUMX, MAXX, etc.)

g Avoid using RELATED to create redundant calculated columns unless you absolutely need them, since those
extra columns increase file size; instead, use RELATED within a measure like FILTER or SUMX

aogalsl
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X functions

Iterator (or “X”) functions allow you to loop through the same calculation or expression on
each row of a table, and then apply some sort of aggregation to the results (SUM, MAX, etc.)

=SUMX(<table>, <expression>)

P l P

Aggregation to apply Table in which the Expression to be evaluated for
to calculated rows* expression will be evaluated each row of the given table
Examples: Examples: Examples:
SUMX * Transactions » [Total Transactions]
COUNTX *  FILTER(Transactions, * Transactions[price] * Transactions[quantity]
AVERAGEX RELATED(Store_Lookup[country])="USA”)
RANKX
MAXX/MINX

é Imagine the function adding a temporary new column to the table, calculating the value in each row
(based on the expression) and then applying the aggregation to that new column (like SUMPRODUCT)

aogalsl
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* Then apply conditional formatting after sorting with colors

* Apply conditional formatting also for the ray area

* Then show data

£ - -2 o v I = ] r 1
1 |Row Labels |-/ total trans Sum of revenue total revenue Total Revenue X Product Rank (revenue)
2 | = Anti-infectives 27603 1,840,148 1,840,148 1,840,148 1
3| ciprofar 4535 452,693 462,693 [NEED, 692 10
4 Sulbin 750 mg 4591 427,830 427,230 [NER 7 230 12
5 Baby Drink 4651 419,601 415,601 IS 5, 601 14
6 Clavimox 4673 273,486 273,486 M 273,486 24
7 Cefaxone 4521 157,894 157,894 [l 157.894i
8 Sulbin 1500 mg 4532 98,644 98,644 [l 98,644
9 | = Antipyretics 4590 412,206 412,206 412,206 16
10|  Alambuphine 4590 412,206 412,206 NG 2, 206 16
11 | = Central Nervous System 4657 644,985 644,985 644,985 1
12|  FawarFruit 4657 644,985 644,585 INNNNNGISES 1
13 | = Dermatology 13710 997,007 997,007 997,007 1
14 Ampiflux 4504 418,620 418,620 IS 3,620 is
15 Acne Zinc 44836 331,632 331,632 I 331,632 20
16|  Amrase 4720 246,755 246,755 I 226,755 26
17 | = Gastrointestinal Tract 31962 2,440,160 2,440,160 2,440,160 1
18|  Alucal Plus 4549 537,548 537,548 5
18|  Amflux 4614 471,009 471,005 IS 005 9
20|  Spasmodigestin 4630 402,052 402,052 02,052 17
21|  Rani 4593 386,235 386,235 [IE 25,235 13
22 Neurovit 4395 245,628 205623 245623 27
23 Declophen 4431 222,944 22204l 22254

aogalsl
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Data and Time Functions

DAY/ MONTH/ Returns the day of the month (1-31), month
YE AR() of the year (1-12), or year of a given date

HOUR/ MlNUTE/ Returns the hour (0-23), minute (0-59), or
SECON D() second (0-59) of a given datetime value

TODAY/ NOW() Returns the current date or exact time

WEEKDAY/ Returns a weekday number from 1 (Sunday)
WEEKNUM () to 7 (Sunday), or the week # of the year

Returns the date of the last day of the
month, +/- a specified number of months

EOMONTH()

Returns the difference between two dates,
based on a selected interval

DATEDIFF()

=DAY/MONTH/YEAR(<date>)

=HOUR/MINUTE/SECOND(<datetime>)
=TODAY/NOW()
=WEEKDAY/WEEKNUM(<date>, <type>)
=EOMONTH(<start_date>, <months>)

=DATEDIFF(<start_date>, <end_date>, <interval>)

aogalsl
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Time Intelligence functions allow you to easily calculate common time comparisons:

(o180 E (<=l =CALCULATE(<measure>, DATESYTD(Calendar[Date]))
To-Date Ex : Sum of sales from the first of year to the current date

U =CALCULATE(<measure>, DATEADD(Calendar[Date],-1, MONTH))
Period ‘ —

Ex : compare between current month and previus month sales

# of intervals to cbmpdre (i.e. previous monrth, rolling 10-day)

ST -3 =CALCULATE(<measure>,
Total DATESINPERIOD(Calendar[Date], MAX(Calendar[Date]),-10,DAY))

Ex : sum total sales f

.
é’ To calculate a moving average, use the running total calculation above and divide by the # of intervals!
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KPI (Key Performance Indicator)

Joc!



401 1 Fdol | rdol |

What is KPI mean

Key Performance Indicator
Why you should use KPI’s

Measuring Performance
KPI’s Requirement

At least one measure

Two measure (one for value and other to compared with Ex, total sales Vs

Target)
KPl’s Absolute Value

One measure only needed

You wrote your second measure (target) your self and set the ranges

Edit and remove KPI’s if needed

KPI's

i e — i e (3 il gsen

KPI
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