M 365 Excel Class Video 18 & 19: How to Merge Two Fact Tables into One So All Attributes
Can Be Used For Reporting and Visualization
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Fundamental Problem with Two Fact Tables at Different Grains
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1) SalesRep and Date Attributes Only Work at Invoice Grain. Product Attributes Do Not Work.
2) Product Attributes Only Work at Product Grain. SalesRep and Date Attributes Do Not Work.

Fundamental Problem for Reporting & Visualizing:

3) You Cannot Create Report With Attributes From All Three Dimension Tahles.

Solution:

1) Allocate Shipping and Discount Amounts to fProductSales Table (Product Grain ).
2) Bring SalesRep and Date Attributes Into fProductSales Table (Product Grain ).

3) Then We Can Create Reports With Attributes From All Three Dimension Tables.

1) Fact Table at Invoice Grain
Table Mame = flnvoice
«+————— Fact Table for dSalesRep
“— Fact Table for dDate
Dimension Table for fProductSales

2017 1/1/2017 125447 2360
2017 1/2/2017 125448 6215
2017
2017 Invoice consists of one or more Product Sales.
2017 Invoice Grain is Aggregate of Product Grain.
Invoice Grain ==Product Grain.
2017
2017 1/9/2017 125457 6080
2017 1/11/2017 125458 5000
2017 1/11/2017 125459 5315
2017 1/12/2017 125461 5315
2017 1/13/2017 125462 5900
2017 1/16/2017 125463 5225
2017 1/18/2017 125464 2765
2017 1/19/2017 125465 5540
2017 1/19/2017 125466 5090

98.7
26.25
207.55
262.15
155.25
18.025
36.4
114.45
106.05
7.35
3.15
103.775
288.925
146.825
13.125

2) Fact Table at Product Grain
Table Name = fProductsales

+—— Fact Table for flnvoice

144.18

437.62
542.26
381.63

114.08
323.62
742.87

315.19
658.78
599.46

Fact Table for dProduct

125447 54409
125447 C4384
125447 K4394
1253448 Q4404
125450 C4379
125450 C4384
125450 54414
125451 C4374
125451 54409
125452 M4399
125452 Y4419
125456 M4399
125456 54409
125457 C4379
125458 M4399

21

35
33

34
200
223
224

38
238

23

19

36

37

22.36
14.97
12.32
27.57
48.75
16.22
13.03
11.68
12.58
18.82
13.03
23.16
22.36
43.75
18.82

Table Namg
Dimension

54414
Y4419

Page 2 of 11



This is the Data Model with two Fact Tables that will not allow us to create reports and visuals
with attributes from the three dimension tables:

[M dDate
[T Date
[ Month 1 [T finvoice
[ MonthNumber 7 Date _ product
& Year [ InvoiceMumber — broductin
7 Produc
N ] SalesReplD
. 1 -
i £ shippingCost B flinelteminvoice & Product
[T dSalesRep L — . 1 ] Manufactuer
n E InvoiceDiscount £l InvoiceNumber = cat
£ Catego
[ salesRepID + | [ productiD = _ .g v
-~ - E weightoz
[ SalesRep 1 —) £l Units
0 Region T UnitPrice

The goal is to create PivotTable report or a set of Power Bl visuals that can use attributes from
the dDate, dProduct and dSalesRep tables to slice sales, discount, and shipping cost amounts, as
shown here and on the next page:

A B C D E F G H
1
; Year = N2 Region = Y2 Manufactuer %=
4 2017 2018 East Midwest Morth Channel Craft
5 2019 NorthWest South SouthEast Colorado Booms
? West Gel Booms
8
g
10| Category - | Product ~ TotalSales(5) TotalDiscount{$) DiscountAs%0fSales TotalShipCosts(5) ShipCostsAs%0fSales
1 = Australian Round Majestic Beaut 6,251.14 518.06 8.29% 346.92 5.55%
12 Sunbell 8,944.71 754.55 8.44% 377.50 4.22%
13 Sunset 6,614.42 500.02 7.56% 245.09 3.71%
14 Yanaki 2,158.28 215.83 10.00% 48.21 2.23%
15 | Australian Round Total 23,968.55 1,988.46 8.30% 1,018.12 4.25%
16| = Beginner Aspen 2,403.74 162.38 6.76% 68.98 2.87%
17 Crested Beaut 5,740.95 441.83 7.70% 221.07 3.85%
18 Eagle 2,134.05 178.09 8.35% 102.78 4.82%
19 Kangaroo 3,038.88 177.95 5.86% 116.65 3.84%
20 | Beginner Total 13,317.62 960.25 7.21% 509.48 3.83%
21 = Freestyle Carlota 3,130.00 297.43 9.50% 84.04 2.68%
22 Carlota Doublers 22,286.25 2,170.19 9.74% 454.16 2.04%
23 Quad 8,494.54 761.48 8.96% 117.68 1.39%
24 | Freestyle Total 33,910.79 3,229.10 9.52% 655.88 1.93%
25| Grand Total 71,196.96 6,177.81 8.68% 2,183.48 3.07%
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Sunbel
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Quad Sunset  Majestic
Beaut

57K
31K /
Crested  Carlota Kangarco  Aspen Yanaki Eagle
Beaut
Product

TotalSales($) TotalDiscount($) DiscountAs$%OfSales TotalShipCosts($) ShipCostsAs%0OfSales

= Australian Round
Majestic Beaut
Sunbell
Sunset
Yanaki
= Beginner
Aspen
Crested Beaut
Eagle
Kangaroo
=l Freestyle
Carlota
Carlota Doublers
Quad
Total

23,968.55 1,988.46
6,251.14 518.06
5,944.71 754.55
6,614.42 500.02
2,158.28 215.83

13,317.62 960.25
2,403.74 162.38
5.740.95 441.83
2,134.05 178.09
3.038.88 177.95

33,910.79 3,229.10
3,130.00 297.43

22,286.25 2,170.19
8,494.54 761.48

71,196.96 6,177.81

8.30% 938.06 3.91%
8.29% 264.21 4.23%
8.44% 344,79 3.85%
7.56% 206.24 3.12%

10.00% 122.82 5.69%

7.21% 551.09 4.14%
6.76% 137.09 5.70%
7.70% 253.25 441%
8.35% 53.45 2.50%
5.86% 107.30 3.53%

9.52% 694.31 2.05%
9.50% 68.78 2.20%
9.74% 572.36 2.57%
8.96% 53.17 0.63%

8.68% 2,183.46 3.07%

Year

2017

2019

Region

East

South

MidWest

SouthEast

MNorth

NorthWest

Manufactuer

West

Channel Craft

Colorado Booms

Gel Booms

We can solve this problem with worksheet formulas, DAX Formulas in the Data Model, or with

Power Query.
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Worksheet Formula solution to create a single flat table that can use used in a Standard PivotTable:
Use the file named: “18-M365ExcelClassStart.xlsx”.

8] P Q R 5 T u v W X ¥ Z AR AB

AC

AD

AE

P16: =[@InvoiceDiscount]/SUMIFS(fLine[LineSales],fLine[InvoiceNumber],|@InvoiceNumber])

Q16: =SUMIFS{fLine[LineShipWeight],fLine[InvoiceNumber],| @InvoiceNumber])

W16: =[@UnitPrice]*[@Units]

X16: =XLOOKUP([@ProductID],dP[ProductID],dP[WeightOZ])*[@Units]

¥16: =ROUND(XLOOKUP{[@InvoiceNumber],fin[InvoiceNumber], fin[InvoicePercentDiscount])*[ @LineSales],2)

AA1E: =XLOOKUP([@ProductlD],dP[ProductlD],dP[Product])

AB16: =XLOOKUP([@ProductiD],dP[ProductlD],dP[Category])

10 ACle: =XLOOKUP{[@ProductiD],dP[ProductlD],dP[Manufactuer])

11| AD16: =XLOOKUP{XLOOKUP({[@InvoiceNumber],fIn[InvoiceNumber],fin[SalesReplD]),dSR[SalesReplD],dSR[Region])
12| AE16: =XLOOKUP(| @InvoiceNumber],fin[InvoiceNumber],fin[Date])

L - I - R B T

Z16: =ROUND([@LineShipWeight]/XLOOKUP(]|@InvoiceNumber],fin[InvoiceNumber],fin[InvoiceShipWeight]) *XLOOKUP{| @ InvoiceMumber],fin[InvoiceNumber], fin[ShippingCost]},2)

14

InvoicePercentDi InvoiceShipW eShip eShip
15 InvniceDismuntnsmum ﬂeight = nice her [l ProductiD | A Price eSales Il eig b LineDiscouldl os bl Prod Ml Catega M Manufa - gio Date |
16 14418 0.065000992 743 125447 54409 21 22.36 469.56 136.5 30.52 18.13 |Sunbell Australian R{Gel Booms East 1/1/2017
17 73.06 0.049999658 159 125447 C4384 BB 1487 1317 36 484 B5.63 64.29|Crested BealBeginner Colorado Booms|East 1/1/2017
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DAX solution with two Calculated Columns and five Measures that converts the five tables into a Data Model that will allow the
required reports:

Use the file named: “18-M365ExcelClassStart.xlsx”.

[FercentDisco.. - fx |=finvoice[InvoiceDiscount]/
SUMX[ RELATEDTABLE(fLineltemInvoice) , fLineltemInvoice[Units] *fLinelteminvoice[UnitPrice] )

ma InvoiceMNu... STl il ~ [EDGTTV= I ial ~ | PercentDiscount [+] ShipWeight
1| 1/1/20... 125447 5360 98.7 144.18 | G.ﬂﬁSﬂDﬂﬁBl&Bﬂﬁlﬁal 743
2 1/2/20.. 125448 6215 26.25 73.06 0.0499996578178359 159
3 1/3/20... 125450 5135 207.55 437.62 0.0999993144734438 1562
4 1/4f20... 125451 5630 262.15 542.26 0.100000737658966 2236.5
5 1/4/20.. 125452 5950 155.25 381.63 0.1 1456
6 1/8/20... 125456 5945 18.025 33.51 0.0349966580332526 284.5
i Iﬁﬁﬁli[h 1']"-‘4'2? l'-'..ul"ﬁ"i 2R A 114 i"ﬁ HHHW 257

dSalesRep | dDate | flnwoice | dProduct | flLineltemlnveice | dSalesRepPQ | dDatePQ | fLineltemlnvoicePQ | dProductPC

[ShipWeight] - fr |[=SUMX[ RELATEDTABLE(fLinelteminvoice) , fLineltemInvoice[Units] * RELATED({dProduct[Weight0Z]) )
ma InvoiceMu... T B3| salesk... . ShippingCost K| InvoiceDiscount E8| PercentDiscount |~ | Shipweight [+]
1| 1/1/20... 125447 5360 98.7 144.18 0.0650009918309199 | 743
2 1f2/20... 125448 6215 26.25 73.06 0.0499996578178359 159
3 1/3/20.. 125450 5135 207.55 437.62 0.0999993144754438 1562
4 1/4/20... 125451 5630 262.15 542.26 0.100000737658966 2236.5
5 1/4/20... 125452 5990 159.25 381.63 0.1 1456
6 1/8/20... 125456 5945 18.025 33.51 0.0349966580332526 284.5
7 1f9/20... 125457 6080 36.4 114.08 0.065002249002849 252
& 11102 1"Jw "-“"H"H"i 114 A5 b ﬂw 1ﬂ'&

d5alesRep | dDate | flnwoice | dProduct | fLineltemlnveoice | dSalesRepPC | dDatePC | fLineltemlnveicePQ | dProductPCy
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ﬁ |T0taISaIe5{$}:=SUM}C[ fLinelteminvoice , fLineltemInvoice[Units] * fLinelteminvoice[UnitPrice] )

B Lineweight K3

|| [UnitPrice]

InvoiceMu... B M| Prod... % B units [E8| UnitPrice
125447 54409 21 22.36 18.13
2 125447 (CA384 28 14.97 64.29
9c 17 27 16 27

[TotalSales($): 2,120,044.55
TotalDiscount($): 179,383.91
DiscountAs®Ofsales: 8.46%
TotalShipCosts($): 69,778.56
ShipCostsAs¥OfSales: 3.29%

| dSalesRep | dDate | flnvoice | dProduct | flineltemInvoice | dSalesRepP | dDatePQ | flinelteminvoicePQ | dProductPQ |

ﬁc |TotaIDi5c0unt[$}::SUMK[ fLinelteminvoice , ROUMD{ RELATED({flnvoice[PercentDiscount]} * fLinelteminvoice[Units] * fLinelteminvoice[UnitPrice] , 2))
Bl Lineweight K3

units K| unitPrice
21 22.36 18.13

83

10

TotalSales(5): 2,120,044.55
[TotalDiscount($): 179,383.91
DiscountAs®Ofsales: 8.46%
TotalShipCosts($): 69,778.56
ShipCostsAs%OfSales: 3.29%
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v TotalShipCosts($):=
SUMX(
fLineltemInvoice ,
ROUND(
RELATED{dProduct[WeightQZ]) * fLinelteminvoice[Units] / RELATED{fInvoice[ShipWeight]) ¥ RELATED{fInvoice[ShippingCost] )
2))
hd... & B8 units B8] unitprice B Lineweight
09 21 30 18.13
24 23 14.97 64.29
94 a 3 373 &5 77
TotalSales(S): 2,120,044.55
TotalDiscount(S): 179,383.91
DiscountAs%Ofsales: 8.46%
[TotalShipCosts($): 69,778.56 |
ShipCostsAs%OfSales: 3.29%
/| DiscountAs%0fsales:=DIVIDE([TotalDiscount($)], [Totalsales($)]) /fx |shipCostsAs%0fsales:=DIVIDE([TotalShipCosts($)], [TotalSales($)])
UnitPrice m UnitPrice
o = 22.36  [pg 21 22.36
384 28 1497 [, . e
204 35 17 292 =
o el 3 23
Totalsales(S): 2,120,044.55
TotalSales(S): 2,120,044.55 -
i TotalDiscount(3): 179,383.91
TotalDiscount(S): 179,383.91 -
|Discountas%0Ofsales: 8.46% | DISCDU[TU—\S% OfSales: 8.46%
TotalShipCosts($): 69,778.56 TOFE'Sh'pCOStf‘m: 69,778.56
ShipCostsAs%0fSales: 3.29% [shipCostsAs%Ofsales: 3.29% |
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Finished DAX Data Model with hidden Invoice Grain table:

E dDate
H finvoice
M Date
M Month 1 E] Date M fLinelteminvoice
E InvoiceNumber
M MonthNumber 1 InvoiceNumber
[ SalesReplD
M Year o £ ProductiD
+ M shippingCost
£l Units
x M InvoiceDiscount B I
m p - . E] UnitPrice
F dsalesRep ercentDiscoun o .
El LineWeight
_ ] ShipWeight = ¢ * T dproduct
SalesReplD If TotalSales($) ™ ProductiD
M SalesRep 1 i3 TotalDiscount($) = Product
I Region I3 TotalShipCosts($) 1| [ Manufactuer
Il DiscountAs%0fsales ™ category
If) ShipCostsAs%0fSales 7] Weightoz
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Power Query Solution to convert the Invoice Line Item Fact Table into table with amounts at the
correct grain and all the necessary foreign keys, as shown here:

Use the file named: “18-M365ExcelClassStart.pbix”.

dProductPQ a
fLineltemInvoicePQ N Category
= . Manufactuer
dDatePQ IO ) _
Date = 1 Product
= Date 2 LineDiscount N { ProductlD N
Month 2 LineSales N WeightOZ o
¥ MonthNumber ™y 2 LineShipCost w
v 1/ ProductiD =
3 VYear 2 i _ Collapse ~
SalesReplD =y *
L* > Units =y
B DiscountAsOfsales * dSalesRepPQ o
Caollapse i ShipCostsAs0fSales - o
_ Region
B TotalDiscount($) ‘ )
_ SalesRep
H TotalSales($) 1 i .
= SalesReplD =y
f2 TotalShipCosts(§)
Collapse ™
Collapse

Power Query Applied Steps:

Mame

i R
PR SRR ¥
fLineltemlmoicePd

All Properties

4 APPLIED STEPS

Source

AddDataTypes

CalcLineSales
LookupProductWeight
CalcLineShipWeight
GrouplnvoiceSalesWeight
LookuplnvoiceAmountsForeig...
CalclnvoicePercentDiscount
LookuplnvoiceAmountsForneg...
CalcLineDiscount
CalcLineShipCost

> KeepForiegnKeysAndFacts
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Power Query M Code:

let

in

fLineltemInvoicePQ

Source = Excel.Workbook({File.Contents({"E: \@@Videollass5torage’\218\81-218-M365Content\WVideol8 \downloads\use \ 18-M365ExcelllassPQSourceTebles . x1lsx™), null, true)

{[Name="FfLineItemInvoice"]1}[Datal,

AddDataTypes = Table.TransformColumnTypes(Source,{{"InvoiceNumber™, Inte4.Type}, {"ProductID", type text}, {"Units", Inted.Type}, {"UnitPrice"”, type number}}},
ClasclineSales = Table.AddColumn(AddDataTypes, "Linesales", each [Units] * [UnitPrice], type number),
LookupWeight = Table.ExpandTableColumn(Table.Nestedloin{ClascLineSales, {"ProductID"}, dProductPQ, {"ProductID"}, "dProductPQ", JoinKind.LeftOuter),

"dProductPQ”, {“WeightOZ"}, {"Weight0Z"}),

CalcLineProductlieight = Table.AddColumn(Lookupkeight, "LineProductWeight™, each Number.Round([WeightOZ] * [UnitPrice]l,2), tvpe number),

InvoiceGroupingSalesheight = Table.Group(CalclLineProductkleight, {"InvoiceNumber”}, {{"InvoiceSales", eech List.Sum([LineSales]), type number},
{"InvoiceShipWeight”, each List.Sum{[LineProductWeight]), type number}, {"LineltemGrzinRecords", each _, type table
[InvoiceNumber=nullable number, ProductID=nullable text, Units=nullable number, UnitPrice=nullable number, LineSales=number,
WeightO0Z=nullable number, LineProductkeight=number]}}),

LockupInvoicefmountsForiegnKeys = Table.ExpandTableColumn(Table.Nestedloin(InvoiceGroupingSaleskieight, {"InvoiceMumber”}, fInvoicePQ,

{"InvoiceNumber”}, "fInvoicePQ", JoinKind.LeftOuter),

“fInvoicePQ", {"Date"”, "SalesRepID", "ShippingCost”, "InvoiceDiscount"}, {"Date", "SalesRepID", "ShippingCost", "InvoiceDiscount™}),
CalcnvoicePercentDiscount = Table.AddColumniLookupInvoiceAmountsForiegnkeys, "InvoicePercentDiscount”, each [InvoiceDiscount] / [InvoiceSales], type number),
ExpandBackToLineltremGrain = Table.ExpandTableColumn(CalcnvoicePercentDiscount, "LineltemGrainRecords™,

{"ProductID", "Units", "LineSales", "LineProductkeight"}, {"ProductID", "Units", "LineSales", "LineProductleight”}),
CalcLineDiscount = Table.AddColumn(ExpandBackToLineltremGrain, "LineDiscount™, each Mumber.Round([InvoicePercentDiscount] * [LineSales],2), type number),
CalcLineShippingCost = Table.AddColumn(CalcLineDiscount, "LineShipCosts", each

Mumber.Round([LineProductkeight] / [InvoiceShipWeight] *[Shippinglost],2), type number),
KeepForienKeysLinefmounts = Table.SelectColumns{CalcLineShippingCost,

{"InvoiceNumber®, "Date”, "SalesRepID", "ProductID”, "Units", "LineSales", "LineDiscount”™, "LineShiplosts™})

KeepForienKeysLinefmounts
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