VEVO Bikes Data Warehouse

Star Schema Design & SSIS ETL Pipeline Implementation

Supporting implementation imagery from a data warehousing project completed as part of the Graduate
Certificate in Business Analytics (BSAN7206, University of Queensland, 2024). A star schema was
designed using Kimball's Four-Step Process, implemented via an ETL pipeline in SQL Server Integration
Services (SSIS), and queried in SQL to generate business insights.

Dimensional Model

The star schema design, centred on the sales fact table with five supporting dimensions: Products, Customers, Sales
Team, Special Offers and Date.

Customers Dimension

Customer_Key
Customer_ID

First_Name
Last_Name
Full_Mame
Person_ID
Person_Type
Person_Type_Des
Store_ID
Store_Mame
Address_Line1
Address_Line2
Client_City
Postal_Code
State_Province_ID
State_MName
State_Province_code
Country_Name
Country_code
Termritory_|D

Date Dimension

Date_Key
Full_Date
New Column
Year

Quarter
Month

Day
DayOiWeek

Products Dimension

—¥Products_Key
Product_ID
Product_Line
Product_Model
Product_Mame
Product_Size
Product_Style
Product_Subcategory
Standard_Cost
Product_weight
Product_Cat_ID
Cat_Name

Orderltem fact table
Sales_Order_Number

‘Special_Offer_Key ¥
Line_Total

Tax_per_Item

Unit_Price

Discount_Percent
Item_Cost
Item_Selling_Price
Item_Profit

SalesTeam Dimension

SalesTeam_Key
Sales_Person_ID
Bonus
CommissionPercent
Sales_Quota
Territory_ID
State_MName
State_Province_Code
Country_Name
Country_Code

Special_Offers Dimension

Special_Offer_Key
Special_Offer_ID




Dimension Table Implementation (SSIS ETL Data Flows)

Data Flow Task: | @ Load_Dimension_Customers
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i—) OLE DB Source - Customers

19,828 rows

L ('D i» OLE DB Source - Customer_Address
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+$ Merge Join-CustAdd-State-Country
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> OLE 0B Source - State
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> OLE DB Source - CountryCode
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+$ Merge Join State-Country

iT Sort 5 Derived Celumn Qutput Data Viewer at Load_Dimension_Customers *xO X
19,614 rows ”, b Attach Copy Data
l|-$ Merge Join Customers_Address Customer_|D Full_Mame Person_Type_Description  Client_City State_Mame Country_Name Temtory_ID =
- 14212 Large Scoater Shop MNULL NULL NULL NULL MNULL
wml i 11622 Little Sports Center MULL NULL NULL MULL NULL

‘ r } 17712 Virginia Miller Store Contact Leipzig Nordrhein-... Germany 8

jx‘ Derived Column- FullName 26130 John Beaver Store Contact York England United Kingdom 10

25916 Calvin Raji Individual {retail) custo... Gateshead England United Kingdom 10

| 3f 19420 rows 17549 Karen Wu Individual {retail) custo...  Westmin...  British Colu...  Canada 6

;'; 29109 Karl Xie Individual {retail) custo...  Torrance California United States 4

A Mulicast 12877 Jonathan Jackson Individual (retail) custo...  Lake Os...  Oregon United States 1

ulticas!

14043 Miguel Miller Individual {retail) custo...  London England United Kingdom 10

19'321 sy 24009 Osarumwense Agbonile Individual {retail) custo...  Everett Washington United States 1

G y } 15838 Julia Lee Individual {retail) custo...  Miinchen Hamburg Germany 8

R(_ Dim,_Customers 25537 Paulo Lisboa Store Contact SantaM...  California United States 4

19539 Kay Krane Store Contact Geelong Victoria Australia 9

29381 Joseph Cantoni Store Contact Warrington ~ England United Kingdom 10
15834 Gregory Alderson Store Contact Beverly ...  California United States 4 -

i - - .. . e - - -

Detached Total rows: 19820, buffers: 3 Rows displayed = 5930

Customers dimension — ETL data flow




Data Flow Task | W Load_Dimension_Products

‘OLE DB Source - Products
smlnws O
»LT 0 'l'T Sort1

504 rows ; ¥ 128 rows q')

+$ Merge Join _Products_Model
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> 0LE DB Source - Model
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J’T Sort4
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OLE DE Source - Product_SubCat
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> OLEDB Source - Product Cat
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37 rows
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+$ Merge Join - Category_SubCat

Merge Join Output Data Viewer at Load_Dimension_Products

o

+$ Merge Join Products-Model-Categories

504 fows

i@ Dim_Products

Products dimension — ETL data flow

4 Attach Copy Data
Product_Mame Standard_Cost List_Price Product_Model Cat_Name
: Mountain-300 Black, 44 i 884.708312933231 1457.98999023433 Mountain-300 Scooters
Mountain-100 Black, 44 | 687.372741699219 1374,74548339844 Mountain-100 Scooters
Mountain-400-\WV Silver, 42 146.546600341797  330.059997558594 Mountain-400-W Scooters
Mountain-400-W Silver, 46 27.568000793457 62.0900001523875 Mountain-400-W Scooters
Stem 1251.98132324219  2294.98599023438 Mountain-400-W Scooters
Mountain-500 Black, 48 27.4925003051758  ©1.9199981689453 Mountain-500 Scooters
Mountain-500 Black, 44 352.139404296875 594.830017089844 Mountain-500 Scooters
Mountain-500 Black, 42 9.15929985046387  24.4899997711182 Mountain-500 Scooters
Mountain-500 Silver, 44 41,5722999572754 53.99000 16734663 Mountain-500 Scooters
Mountain-500 Silver, 52 327.169982910156  £54.339955320313 Mountain-500 Scooters
Mountain-500 Black, 40 268,233098144531 536.476196289063 Mountain-500 Scooters
Mountain-500 Silver, 42 632.579523303594 1265.15905761719 Mountain-500 Scooters
Mountain-500 Black, 52 108.98999786377 147,139999359548 Mountain-500 Scooters
Mountain-500 Silver, 43 1183.73479930469  2367.58959960933 Mountain-500 Scooters
Mountain-300 Black, 40 1443.574462589063  2887.14892573125 Mountain-300 Scooters
Mountain-500 Silver, 40 187.367553710938  374.735107421875 Mountain-500 Scooters
Hex Mut & 39.8663673400875  79.7327346801758 Road-550 Scooters

Detached

Total rows: 0, buffers: 0

Rows displayed = 504




Data Flow Task: | ## Load_Dimension_Date

> OLEDB Source - Date

11,323 rows
I TruncateDate O
(QJ11323 rows
A Multicast O
11,323 rows
g€ DimDae O

Date dimension — ETL data flow

V]

b Attach Copy Data
Datekey FullDate Year Quarer Mornth Day
000101} 1042000 2000 1 1 1
000102 2f01/2000 2000 1 1 2
20000103 3/01/2000 2000 1 1 3
20000104 4/01/2000 2000 1 1 4
20000105 5/01/2000 2000 1 1 5
20000106 6/01/2000 2000 1 1 ]
20000107 7/01/2000 2000 1 1 7
20000108 &/01/2000 2000 1 1 3
20000109 4/01/2000 2000 1 1 9
20000110 10/01/2000 2000 1 1 10
20000111 11012000 2000 1 1 11
20000112 120142000 2000 1 1 12
20000113 13/01/2000 2000 1 1 13
20000114 14012000 2000 1 1 14
20000115 15/01/2000 2000 1 1 15
20000115 160142000 2000 1 1 15
20000117 17/01/2000 2000 1 1 17
Detached Total rows: 11323, buffers: 1 Rows displayed = 9102




Data Flow Task: | #& Load_Dimension_Special_Offers

> OLE DB Source- Special Offers

16 &Ms /
V]
A Multicast

Q] 11 rows

©

i(- Dim_Special_Offers

Multicast Qutput 2 Data Viewer at Load_Dimension_Special Offers A= 4
» Attach Copy Data
Description Discount_Percent Discount_Type Discount_Category ~ Stat_Date End_Date

No Discount 0 Mo Discount No Discount 1/05/2...
2 Yolume Discount 11 to 14 0.01995999935,.,  Volume Discount Reseller 31/05/...
3 Wolume Discount 15 to 24 0.0500000007...  Volume Discount Reseller 31/05/...
4 Wolume Discount 25 to 40 0.1000000014...  Volume Discount Reseller 31/05/...
5 Wolume Discount 41 to 60 0.1500000059...  Volume Discount Reseller 31/05/...
[ Yolume Discount over 60 0,200000002%...  Volume Discount Reseller 31/05/...
7 Mountain-100 Clearance Sale  0,3499999340,..  Discontinued Product Reseller 13/04/...
8 Sport Helmet Discount-2002 0.1000000014...  Seasonal Discount Reseller 30/05/...
9 Road-650 Overstock 0.3000000119...  Excess Inventory Reseller 30/05/...
10 Mountain Tire Sale 0.5 Excess Inventory Customer 14/05/...
11 Sport Helmet Discount-2003 0,150000005%...  Seasonal Discount Reseller 30/05/...
12 LL Road Frame Sale 0.3499999940...  Excess Inventory Reseller 30/05/...
13 Touring-3000 Promotion 0.1500000059...  MNew Product Reseller 30/05/...
14 Touring-1000 Promotion 0.2000000029...  New Product Reseller 30/05/...
15 Half-Price Pedal Sale 0.5 Seasonal Discount Customer 1407,
16 Mountain-500 Silver Cleara...  0.4000000059... Discontinued Product Reseller 3103/,

Detached

Total rows: 0, buffers: 0

Rows displayed = 16

Special Offers dimension — ETL data flow




Data Flow Task: | @ Load_Dimesion_Sales_Temitory

i—) OLE DB Source - Sales_Territory

J,T Sort2 ,LT Sort4

ds v 7 ‘

+$ Merge Join - Territory - SalesPersons 181 rows

EQ OLE DB Source - SalesPersons
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JT son2

i—) OLE DE Source - State

J,T Sort
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= 181 rows

-— +$ Merge Join State_Country

181 rows

i—) OLE DE Source - CountryCode

rows
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+$ Merge Join - Territory_Geo

| Q| 24P rows

o

A Multicast

i(- Dim_SalesTeam

!

Merge Join Qutput Data Viewer at Load_Dimesion_Sales_Territory A= &
» Attach Copy Data
Temitory_Name Country_Name State_Mame Sales_Person_|D
MNorthwest American Samoa American Samoa 74
MNorthwest United States Hawail 274
MNorthwest United States Alaska 274
Northwest United States Utah 74
Morthwest United States Washington 274
Morthwest United States Wyoming 274
Morthwest United States Montana 74
Northwest United States Idaho 274
MNorthwest United States Oregon 274
Northwest United States Nevada 74
Northwest American Samoa American Samoa 287
MNorthwest United States Hawaii 287
MNorthwest United States Alaska 287
MNorthwest United States Utah 287
Detached Total rows: 0, buffers: 0 Rows displayed = 249

Sales Team dimension — ETL data flow



Fact Table Implementation

Data Flow Task: gl Load_Fact_Onders

i—) OLE DB Source- Orders

=

1 sons

31,465 rows

+$ Merge Join Orders d—m*T Sart 3 — $ Merge Join for Discount
121,317 121,317 rows
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1 SalesTeamLockup
Lookup Match Output (121,317 rows)m

1 ialOffersLookup
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Lookup Match Output (121,317 rows)

kup
Lockup Match Output (121,317 rows)
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! Datel 1 CustomersLookup
H
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A Multicast

ut (121,317 rows)

i(- FactTable_Orderltem
121,317 rows

> OLE DB Source-Sp0ffers

16 rows 12

1 ot

16 rows

> OLE DB Source - OrderDetails > OLE DB Source Praducts

17 rows E

LT sz I st

121,317 504 rows
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J,T Sot Merge Jain for Product Cost
121,317 row! lZl 317 rows’

» Attach Copy Data
Order Date  Sales Order.. kem Cost  Unt_Prce Discourt.. kem Seling_Price hem Proft Order Gty Tax_per_tem Temtory ID &
| 5043659 374 9.985999... 0 9.99 6.25 4 0.7

15le2013 5043659 3.74 9.989999... o 9.99 6.25 3 0.87 4

16/14/2013 5043659 1043 23,0249, 0 23%.02 13123 1 20,63 4

16/11/2013 5043659 1.49 3.990000... o 3.99 25 1 0.35 4

16/14/2013 5043659 150,06 300.1245.. 0 300.12 15006 1 6.24 4

16/11/2013 5043659 15.67 37.93000.. 0 37.99 22.32 1 3.32 4

16/11/2013 5043659 1898.09 3374.989... o 3374.99 1476.9 9 295.04 4

16/11/2013 5043659 48.22 96,44554... 0 96,45 45.22 1 843 4

16/11/2013 5043659 3.74 9.989999... o 9.99 6.25 2 0.87 4

16/14/2013 5043659 96.65 1933215.. 0 193.32 96.66 1 1.3 4

16/11/2013 5043659 486.71 782.5899... 0.0199... 767.33 280.62 11 67.08 4

16/14/2013 5043659 96.65 1933215, 0 193,32 96.66 3 1563 4

1/08/2011 5043660 158.51 317.0294.. 0 317.03 158.51 1 27.09 9

1/08/2011 5043660 306.42 o 612.83 306.42 2 52.36 9

25/03/2014 5043661 24.75 ] 55.99 35.24 1 5.27 1

28/03(2014 5043661 3166 o 63.32 3166 1 5.56 1 -
Detached  Total rows: 0, buffers: 0 Rows displayed = 9987

Order Item fact table — ETL data flow, populated once all dimension tables were loaded.




