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ETL Plan - Northwind Data Warehouse – Orders Star – Initial Build
Analyst(s): Dr Nik Whitehead

Existing source system: Northwind database
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These are stored as an Access database with separate tables for each table shown on the schema.
The new design for the data warehouse Orders schema is:
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Database to data warehouse table mapping:

	DATABASE TABLES
	DATA WAREHOUSE TABLE

	DB.OrderDetails; DB.Orders; DB.Products

	Orders_Fact

	DB.Products

	Products_Dim

	DB.Suppliers

	Suppliers_Dim

	DB.Categories

	Categories_Dim

	Not Applicable – This table needs to be generated from scratch

	Date_Dim

	DB.Customers

	Customers_Dim

	DB.Employees
	Employees_Dim

	DB.Shippers
	Shippers_Dim

	DB.Orders
	ShippingAddress_Dim

	Not Applicable – This table needs to be generated from scratch
	VATRates_Dim

	Not Applicable – This table needs to be generated from scratch
	Users

	Not Applicable – This table needs to be generated from scratch
	Data_Sources

	Not Applicable – This table needs to be generated from scratch
	TablesAttributes

	Not Applicable – This table needs to be generated from scratch
	mOrders

	Not Applicable – This table needs to be generated from scratch
	aOrders





Database to data warehouse attribute mapping

Orders_Fact
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	OrderID
	DB.OrderDetails
	None
	Shouldn’t happen
	Refer to staff

	ProductID
	DB.OrderDetails
	None
	Shouldn’t happen
	Refer to staff

	CustomerID
	DB.Orders
	Link to Customer_Dim
	Set to “Unknown” value
	Refer to staff

	EmployeeID
	DB.Orders
	Link to Employees_ Dim
	Set to “Unknown” value
	Refer to staff

	SupplierID
	DB.Products
	Link to Suppliers_Dim
	Set to “Unknown” value
	Refer to staff

	CategoryID
	DB.Products
	Link to Customers_Dim
	Set to “Unknown” value
	Refer to staff

	OrderDateID
	DB.Orders
	Link to Date_Dim
	Set to “Unknown” value
	Refer to staff

	RequiredDateID
	DB.Orders
	Link to Date_Dim
	Set to OrderDateID+7 if OrderDate is known, otherwise set to “Unknown” value
	Set to OrderDateID+7 if OrderDate is known, otherwise set to “Unknown” value

	ShipperID
	DB.Orders
	Link to Shippers_Dim
	Set to “Unknown” value
	Set to “Unknown” value

	ShippedDate
	DB.Orders
	Link to Date_Dim
	Set to “Unknown” value
	Set to “Unknown” value

	ShippedAddressID
	DB.Orders
	Link to ShippingAddress_Dim
	Set to “Unknown” value
	Set to “Unknown” value

	Freight
	DB.Orders
	DB.Orders.Freight
	Set to 0
	Set to 0

	UnitPrice
	DB.OrderDetails
	DB.OrderDetails.UnitPrice
	Set to 0
	Set to 0

	Quantity
	DB.OrderDetails
	DB.OrderDetails.Quantity
	Set to 0
	Set to 0

	TotalCost
	Calculated
	= UnitPrice*Quantity
	Calculated
	Calculated

	Discount
	DB.OrderDetails
	DB.OrderDetails.Discount
	Set to 0
	Set to 0

	TotalCostDiscount
	Calculated
	=TotalCost*(1-Discount)
	Calculated
	Calculated

	VATID
	Generated
	Link to VATRates_Dim
	Set to “Standard” value
	Set to “Standard” value

	VATRate
	Generated
	=VATRates_Dim.VATRate
	Set to 0.2
	Refer to staff

	TotalCostVAT
	Calculated
	=TotalCost*(1+VATRate)
	Calculated
	Calculated

	TotalCostVATDiscount
	Calculated
	=TotalCostDiscount*(1+VATRate)
	Calculated
	Calculated





Products_Dim
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	ProductID
	DB.Products
	None – Primary key
	Shouldn’t happen
	Refer to backup

	ProductName
	DB.Products
	None
	Refer to staff
	Refer to staff

	QuantityPerUnit
	DB.Products
	None
	Doesn’t matter
	Refer to staff

	UnitPrice
	DB.Products
	None
	Refer to staff
	Refer to staff

	Discontinued
	DB.Products
	None
	Set to FALSE
	Refer to staff




Suppliers_Dim
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	SupplierID
	DB.Suppliers
	None – Primary key
	Shouldn’t happen
	Refer to staff

	CompanyName
	DB.Suppliers
	None
	Refer to staff
	Refer to staff

	ContactName
	DB.Suppliers
	None
	Refer to staff
	Refer to staff

	ContactTitle
	DB.Suppliers
	None
	Refer to staff
	Refer to staff

	Address
	DB.Suppliers
	None
	Refer to staff
	Refer to staff

	City
	DB.Suppliers
	None
	Refer to staff
	Refer to staff

	Region
	DB.Suppliers
	None
	Refer to staff
	Refer to staff

	PostalCode
	DB.Suppliers
	None
	Refer to staff
	Refer to staff

	Country
	DB.Suppliers
	None
	Refer to staff
	Refer to staff

	Phone
	DB.Suppliers
	None
	Refer to staff
	Refer to staff

	Fax
	DB.Suppliers
	None
	Refer to staff
	Refer to staff

	HomePage
	DB.Suppliers
	None
	Refer to staff
	Refer to staff






Categories_Dim
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	CategoryID
	DB.Categories
	None – Primary key
	Shouldn’t happen
	Refer to staff

	CategoryName
	DB.Categories
	None
	Refer to staff
	Refer to staff

	Description
	DB.Categories
	None
	Refer to staff
	Refer to staff

	Picture
	DB.Categories
	None
	Refer to staff
	Refer to staff



Date_Dim
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	DateID
	Generated
	None – Primary key
	Shouldn’t happen
	Generated

	Day
	Generated
	None
	Generated
	Generated

	Week
	Generated
	None
	Generated
	Generated

	Month
	Generated
	None
	Generated
	Generated

	Quarter
	Generated
	None
	Generated
	Generated

	Year
	Generated
	None
	Generated
	Generated



Customers_Dim
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	CustomerID
	DB.Customers
	None – Primary key
	Shouldn’t happen
	Refer to staff

	CompanyName
	DB.Customers
	None
	Refer to staff
	Refer to staff

	ContactName
	DB.Customers
	None
	Refer to staff
	Refer to staff

	ContactTitle
	DB.Customers
	None
	Refer to staff
	Refer to staff

	Address
	DB.Customers
	None
	Refer to staff
	Refer to staff

	City
	DB.Customers
	None
	Refer to staff
	Refer to staff

	Region
	DB.Customers
	None
	Refer to staff
	Refer to staff

	PostalCode
	DB.Customers
	None
	Refer to staff
	Refer to staff

	Country
	DB.Customers
	None
	Refer to staff
	Refer to staff

	Phone
	DB.Customers
	None
	Refer to staff
	Refer to staff

	Fax
	DB.Customers
	None
	Refer to staff
	Refer to staff




Employees_Dim
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	EmployeeID
	DB.Employees
	None – Primary key
	Shouldn’t happen
	Refer to staff

	LastName
	DB.Employees
	None
	Refer to staff
	Refer to staff

	FirstName
	DB.Employees
	None
	Refer to staff
	Refer to staff

	Title
	DB.Employees
	None
	Refer to staff
	Refer to staff

	TitleOfCourtesy
	DB.Employees
	None
	Refer to staff
	Refer to staff

	BirthDate
	DB.Employees
	None
	Refer to staff
	Refer to staff

	HireDate
	DB.Employees
	None
	Refer to staff
	Refer to staff

	Address
	DB.Employees
	None
	Refer to staff
	Refer to staff

	City
	DB.Employees
	None
	Refer to staff
	Refer to staff

	Region
	DB.Employees
	None
	Refer to staff
	Refer to staff

	PostalCode
	DB.Employees
	None
	Refer to staff
	Refer to staff

	Country
	DB.Employees
	None
	Refer to staff
	Refer to staff

	HomePhone
	DB.Employees
	None
	Refer to staff
	Refer to staff

	Extension
	DB.Employees
	None
	Refer to staff
	Refer to staff

	Photo
	DB.Employees
	None
	Refer to staff
	Refer to staff

	Notes
	DB.Employees
	None
	Refer to staff
	Refer to staff

	ReportsTo
	DB.Employees
	None
	Refer to staff
	Refer to staff




Shippers_Dim
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	ShipperID
	DB.Shippers
	None – Primary key
	Shouldn’t happen
	Refer to staff

	CompanyName
	DB.Shippers
	None
	Refer to staff
	Refer to staff

	Phone
	DB.Shippers
	None
	Refer to staff
	Refer to staff






ShippingAddress_Dim
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	ShippingAddressID
	Generated
	None – Primary key
	Refer to staff
	Refer to staff

	ShipName
	DB.Orders
	None
	Refer to staff
	Refer to staff

	ShipAddress
	DB.Orders
	None
	Refer to staff
	Refer to staff

	ShipCity
	DB.Orders
	None
	Refer to staff
	Refer to staff

	ShipRegion
	DB.Orders
	None
	Refer to staff
	Refer to staff

	ShipPostalCode
	DB.Orders
	None
	Refer to staff
	Refer to staff

	ShipCountry
	DB.Orders
	None
	Refer to staff
	Refer to staff



VATRates_Dim
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	VATID
	Generated
	None – Primary key
	Generated
	Refer to staff

	VATClassification
	Generated
	None
	Generated
	Refer to staff

	VATRate
	Generated
	None
	Generated
	Refer to staff



Comments
In general, the fact table is where most of the problems will occur as this is going to be by far the largest table in the schema. The foreign keys should be extractable from the other tables, and if these are not present then the only thing for it is to have a member of staff check what’s missing. If this is happening a lot then the organisation has some serious data quality/data governance issues that need to be addressed at source system level.

Problems with the dimension tables tend to be less drastic. Always ensure that there is a record in each dimension to represent an “Unknown” value (or, in a date dimension, a date that is an identifiable date in the past that only has problem records attached to it).

The VATRates_Dim table will have to be created from scratch with reference to external (i.e. governmental) data. There is a case to be made for including a VAT rate in the Products dimension; it depends on the design team how this is managed.

Note that this set of dimensions supports the Orders fact and that alone. If this was part of a larger data warehouse that included stock management then we would keep the fields in the Products_Dim table that refer to restocking.


Master Data, Metadata and Aggregate Data tables

Users
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	UserID
	Generated from user list
	None – Primary key
	Shouldn’t happen
	Refer to staff

	UserName
	Generated from user list
	None
	Refer to staff
	Refer to staff

	UserType
	Generated from user list
	None
	Refer to staff
	Refer to staff



Data_Sources
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	SourceID
	Generated from source list
	None – Primary key
	Shouldn’t happen
	Refer to staff

	SourceName
	Generated from source list
	None
	Refer to staff
	Refer to staff

	SourceLocation
	Generated from source list
	None
	Refer to staff
	Refer to staff



TablesAttributes
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	TablesAttributesID
	Generated from schema
	None – Primary key
	Shouldn’t happen
	Refer to staff

	TableName
	Generated from schema
	None
	Refer to staff
	Refer to staff

	AttributeName
	Generated from schema
	None
	Refer to staff
	Refer to staff



Comments
These tables are set up at design time and will change very rarely thereafter. Data sources will change only as the organisation changes its upstream data collection process. Table and attribute changes will occur as the data warehouse is expanded to include new stars. Users will change as staff change, but the user table should also include records for the ETL system and for the operational system so that automated tasks can be logged in any metadata tables.

mOrders
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	mOrdersID
	Generated
	None – Primary key
	Shouldn’t happen
	Refer to staff

	TableModifiedID
	Updated table
	Link to TablesAttributes
	Reject and rollback transaction
	Reject and rollback transaction

	RowModified
	Updated table
	Get RowID from updated table
	Reject and rollback transaction
	Reject and rollback transaction

	AttributeModifiedID
	Updated table
	Link to TablesAttribtes
	Reject and rollback transaction
	Reject and rollback transaction

	OldValue
	Updated table
	Original data value
	Set to NULL
	Reject and rollback transaction

	NewValue
	User/ETL Process
	New data value
	Reject and rollback transaction
	Reject and rollback transaction

	DataSourceID
	Source system
	Link to Data_Source
	Reject and rollback transaction
	Reject and rollback transaction

	UserID
	Login/ETL Process
	Link to Users
	Reject and rollback transaction
	Reject and rollback transaction

	Timestamp
	DBMS
	Generated
	Reject and rollback transaction
	Reject and rollback transaction

	Comment
	User/ETL Process
	None
	Reject and rollback transaction
	Reject and rollback transaction



Comments
This table records who did what and when to the data warehouse and MUST be updated every time a change is made to the fact or dimensions in order to maintain an audit trail through the data. As a result, if any data is missing or incorrect then not only is the mOrders row insert rejected but the transaction that caused the insert must also be rejected and rolled back.


aOrders
	TARGET ATTRIBUTE
	SOURCE(S)
	PROCESSING REQUIRED
	MISSING VALUE?
	INCORRECT VALUE?

	aOrdersID
	Generated
	None – Primary key
	Shouldn’t happen
	Refer to staff

	AggregateDateID
	Generated
	Link to Date_Dim
	Rollback and write to log
	Rollback and write to log

	DailyTotal
	Orders_Fact
	Sum TotalCost over time
	Rollback and write to log
	Rollback and write to log

	WeekToDate
	Orders_Fact
	Sum TotalCost over time
	Rollback and write to log
	Rollback and write to log

	MonthToDate
	Orders_Fact
	Sum TotalCost over time
	Rollback and write to log
	Rollback and write to log

	QuarterToDate
	Orders_Fact
	Sum TotalCost over time
	Rollback and write to log
	Rollback and write to log

	YearToDate
	Orders_Fact
	Sum TotalCost over time
	Rollback and write to log
	Rollback and write to log

	DiscountTotal
	Orders_Fact
	Sum TotalCostDiscount over time
	Rollback and write to log
	Rollback and write to log

	DiscountWeekToDate
	Orders_Fact
	Sum TotalCostDiscount over time
	Rollback and write to log
	Rollback and write to log

	DiscountMonthToDate
	Orders_Fact
	Sum TotalCostDiscount over time
	Rollback and write to log
	Rollback and write to log

	DiscountQuarterToDate
	Orders_Fact
	Sum TotalCostDiscount over time
	Rollback and write to log
	Rollback and write to log

	DiscountYearToDate
	Orders_Fact
	Sum TotalCostDiscount over time
	Rollback and write to log
	Rollback and write to log

	VATTotal
	Orders_Fact
	Sum TotalCostVAT over time
	Rollback and write to log
	Rollback and write to log

	VATWeekToDate
	Orders_Fact
	Sum TotalCostVAT over time
	Rollback and write to log
	Rollback and write to log

	VATMonthToDate
	Orders_Fact
	Sum TotalCostVAT over time
	Rollback and write to log
	Rollback and write to log

	VATQuarterToDate
	Orders_Fact
	Sum TotalCostVAT over time
	Rollback and write to log
	Rollback and write to log

	VATYearToDate
	Orders_Fact
	Sum TotalCostVAT over time
	Rollback and write to log
	Rollback and write to log

	VATDiscountTotal
	Orders_Fact
	Sum TotalCostVATDiscount over time
	Rollback and write to log
	Rollback and write to log

	VATDiscountWeekToDate
	Orders_Fact
	Sum TotalCostVATDiscount over time
	Rollback and write to log
	Rollback and write to log

	VATDiscountMonthToDate
	Orders_Fact
	Sum TotalCostVATDiscount over time
	Rollback and write to log
	Rollback and write to log

	VATDiscountQuarterToDate
	Orders_Fact
	Sum TotalCostVATDiscount over time
	Rollback and write to log
	Rollback and write to log

	VATDiscountYearToDate
	Orders_Fact
	Sum TotalCostVATDiscount over time
	Rollback and write to log
	Rollback and write to log

	Timestamp
	Generated
	None
	Rollback and write to log
	Rollback and write to log

	Comment
	ETL Process
	None
	Doesn’t matter
	Doesn’t matter



Comment
The aggregate table is generally updated daily once the main body of the ETL process has completed for the day. As this is an automated process that does not tend to have a significant impact on the operation of the data warehouse any problems in the aggregation process are generally written to an error log file for investigation by a staff member. 
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