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1. High-Level Overview & Architecture
1.1 Purpose & Business Domain
AdventureWorks2025 is a fictional bicycle manufacturing company ("Adventure Works Cycles") sample OLTP database that models the full lifecycle of a manufacturing/distribution business:
	Domain
	Description

	People & Identity
	Employees, customers (individual & store/reseller), vendors — unified via BusinessEntity

	Human Resources
	Departments, shifts, pay history, hiring, org chart (hierarchy)

	Production / Manufacturing
	Products, BOM (Bill of Materials), work orders, inventory, locations, documents, product photos, reviews

	Purchasing
	Vendors, purchase orders (header/detail), product–vendor relationships

	Sales
	Customers, sales orders (header/detail), sales persons, territories, currencies, taxes, special offers, shopping cart, credit cards

	System / Audit
	Build version, DDL audit log, error log, custom tables


1.2 Schema Architecture
The database uses schema-based logical separation — a Microsoft best practice for clarity, security, and governance:
	Schema
	Domain
	Approx. Table Count

	dbo
	System, audit, utility, and ad-hoc custom tables
	8

	HumanResources
	Employees, departments, shifts, pay, candidates
	6

	Person
	People, addresses, contacts, passwords, phones, emails
	13

	Production
	Products, inventory, BOM, work orders, docs, photos
	25

	Purchasing
	Vendors, purchase orders, product–vendor mapping
	5

	Sales
	Customers, sales orders, currencies, taxes, offers
	20


Total: ~77 tables, 20 views, 10 functions, 9 stored procedures, 1 DDL trigger
1.3 Architecture Patterns
1.3.1 Identity Hub Pattern (BusinessEntity → Person, Employee, Store, Vendor)
A single surrogate key (BusinessEntityID) is the universal identifier for any person or organization. Each role-specific table (Person, Employee, Store, Vendor) extends this hub. This is analogous to a party/data-model pattern and supports polymorphic relationships.
1.3.2 Slowly Changing Dimensions (SCD Type 2)
Time-variant attributes are stored in history tables rather than overwritten:
· ProductCostHistory, ProductListPriceHistory — pricing over time
· EmployeePayHistory — salary changes
· EmployeeDepartmentHistory, SalesTerritoryHistory — assignment changes
· TransactionHistory / TransactionHistoryArchive — YTD vs. archived transactions
1.3.3 Effective-Dating via Open/Closed Range
Most history tables use StartDate + nullable EndDate to model validity windows. EndDate IS NULL is universally used to indicate the "current" record. Date-range predicates (e.g., @OrderDate BETWEEN StartDate AND COALESCE(EndDate, '99991231')) are the standard access pattern.
1.3.4 Computed & Persisted Columns
Derived values are computed in-line rather than duplicated or maintained by triggers:
· Customer.AccountNumber = 'AW' + dbo.ufnLeadingZeros(CustomerID)
· SalesOrderHeader.SalesOrderNumber = 'SO' + SalesOrderID
· SalesOrderHeader.TotalDue = SubTotal + TaxAmt + Freight
· Employee.OrganizationLevel = OrganizationNode.GetLevel()
· PurchaseOrderHeader.TotalDue is PERSISTED (only persisted computed column in DB)
1.3.5 XML for Semi-Structured Data
Five XML Schema Collections enforce structure on XML columns:
· Person.AdditionalContactInfoSchemaCollection → Person.AdditionalContactInfo
· Person.IndividualSurveySchemaCollection → Person.Demographics
· HumanResources.HRResumeSchemaCollection → JobCandidate.Resume
· Production.ProductDescriptionSchemaCollection → ProductModel.CatalogDescription
· Production.ManuInstructionsSchemaCollection → ProductModel.Instructions
· Sales.StoreSurveySchemaCollection → Store.Demographics
1.3.6 Specialized Data Types
	Type
	Usage

	hierarchyid
	Employee.OrganizationNode (org chart), Document.DocumentNode (file folder tree)

	geography
	Address.SpatialLocation (lat/long)

	varbinary(max)
	Document.Document, ProductPhoto.ThumbNailPhoto/LargePhoto

	xml (typed)
	See above


1.3.7 Full-Text Search
A single full-text catalog AW2025FullTextCatalog (default, accent-sensitive) supports resume search via dbo.uspSearchCandidateResumes.
1.3.8 DDL Auditing
A database-level DDL trigger ddlDatabaseTriggerLog writes every DDL event to dbo.DatabaseLog (PostTime, User, Event, Schema, Object, TSQL, XmlEvent).
1.3.9 Error Handling Pattern
A reusable TRY/CATCH error-logging framework:
· dbo.ErrorLog table
· dbo.uspPrintError — formats and prints error info
· dbo.uspLogError — inserts error info, returns new ErrorLogID via OUTPUT param
1.3.10 Recursive CTEs
hierarchyid enables recursive traversal via GetAncestor(1) in uspGetEmployeeManagers and uspGetManagerEmployees. Bill of Materials traversal uses classic recursive CTE in uspGetBillOfMaterials and uspGetWhereUsedProductID (both with MAXRECURSION 25).
1.4 Logical Architecture Diagram
                    ┌──────────────────────────────────────┐
                    │  Person.BusinessEntity (HUB)         │
                    │  BusinessEntityID (surrogate key)    │
                    └────────────┬─────────────────────────┘
                                 │ 1:1
        ┌─────────────────┬──────┴────────┬──────────────────────┐
        │                 │               │                      │
   Person.Person    HumanResources.  Sales.Store          Purchasing.
   (Name, Contact,  Employee         (Demographics,       Vendor
    Demographics)   (OrgNode,        SalesPerson)         (Account,
                    JobTitle,Pay)                          CreditRating)
        │                │                  │                    │
        │ 1:N            │ 1:N              │                    │
        ├─EmailAddress   ├─Employee         └─Customer ←────┐    │
        ├─PersonPhone    │  Department      │  StoreID      │    │
        ├─Password       │  PayHistory      │  PersonID     │    │
        └─BusinessEntity └─JobCandidate    │  TerritoryID  │    │
              Address   └─Doc.Owner        └────────┬──────┘    │
                                                    │           │
        ┌──────────────── Person.CountryRegion      │           │
        │                  Person.StateProvince     │           │
        │                       │                   │           │
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        │                       │                   │           │
        │                  Sales.SalesTerritory ◄───┘           │
        │                       │                               │
        │                  Sales.Customer ──► SalesTerritory    │
        │                  Sales.SalesPerson (also Employee)    │
        │                  Sales.SalesOrderHeader               │
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        │                                                       │
   Production.Product ◄── Production.ProductSubcategory         │
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1.5 Database Engine & Configuration Implications
	Feature
	Used?
	Notes

	In-Memory OLTP
	❌
	Schema is disk-based

	Columnstore Indexes
	❌
	Pure OLTP design

	Row-Level Security
	❌
	None defined

	Temporal Tables
	❌
	Manual SCD2 via history tables

	Change Tracking / CDC
	❌
	None configured

	Service Broker
	❌
	None

	Always Encrypted
	❌
	—

	Filestream / FileTable
	❌
	varbinary(max) only

	Partitioning
	❌
	None

	Compression
	⚠️ Not set
	Consider row/page on large history tables



2. Entity Relationship & Dependency Map
2.1 Relationship Cardinality Summary
	Parent (1)
	Child (N)
	FK Name
	Cascade?

	Person.BusinessEntity
	Person.Person
	FK_Person_BusinessEntity_BusinessEntityID
	—

	Person.BusinessEntity
	Person.BusinessEntityAddress
	FK_BusinessEntityAddress_BusinessEntity_BusinessEntityID
	—

	Person.BusinessEntity
	Person.BusinessEntityContact
	FK_BusinessEntityContact_BusinessEntity_BusinessEntityID
	—

	Person.BusinessEntity
	Sales.Store
	FK_Store_BusinessEntity_BusinessEntityID
	—

	Person.BusinessEntity
	Purchasing.Vendor
	FK_Vendor_BusinessEntity_BusinessEntityID
	—

	Person.Person
	Person.EmailAddress
	FK_EmailAddress_Person_BusinessEntityID
	—

	Person.Person
	Person.Password
	FK_Password_Person_BusinessEntityID
	—

	Person.Person
	Person.PersonPhone
	FK_PersonPhone_Person_BusinessEntityID
	—

	Person.Person
	Person.BusinessEntityContact.PersonID
	FK_BusinessEntityContact_Person_PersonID
	—

	Person.Person
	Sales.Customer.PersonID
	FK_Customer_Person_PersonID
	—

	Person.Person
	Sales.PersonCreditCard
	FK_PersonCreditCard_Person_BusinessEntityID
	—

	Person.Person
	HumanResources.Employee
	FK_Employee_Person_BusinessEntityID
	—

	Person.Address
	Person.BusinessEntityAddress
	FK_BusinessEntityAddress_Address_AddressID
	—

	Person.Address
	Sales.SalesOrderHeader.BillToAddressID
	FK_SalesOrderHeader_Address_BillToAddressID
	—

	Person.Address
	Sales.SalesOrderHeader.ShipToAddressID
	FK_SalesOrderHeader_Address_ShipToAddressID
	—

	Person.AddressType
	Person.BusinessEntityAddress
	FK_BusinessEntityAddress_AddressType_AddressTypeID
	—

	Person.CountryRegion
	Person.StateProvince
	FK_StateProvince_CountryRegion_CountryRegionCode
	—

	Person.CountryRegion
	Sales.SalesTerritory
	FK_SalesTerritory_CountryRegion_CountryRegionCode
	—

	Person.CountryRegion
	Sales.CountryRegionCurrency
	FK_CountryRegionCurrency_CountryRegion_CountryRegionCode
	—

	Person.StateProvince
	Person.Address
	FK_Address_StateProvince_StateProvinceID
	—

	Person.StateProvince
	Sales.SalesTaxRate
	FK_SalesTaxRate_StateProvince_StateProvinceID
	—

	Person.StateProvince
	(→ Sales.SalesTerritory is the bridge)
	FK_StateProvince_SalesTerritory_TerritoryID
	—

	Person.PhoneNumberType
	Person.PersonPhone
	FK_PersonPhone_PhoneNumberType_PhoneNumberTypeID
	—

	Person.ContactType
	Person.BusinessEntityContact
	FK_BusinessEntityContact_ContactType_ContactTypeID
	—

	HumanResources.Employee
	HumanResources.EmployeeDepartmentHistory
	FK_EmployeeDepartmentHistory_Employee_BusinessEntityID
	—

	HumanResources.Employee
	HumanResources.EmployeePayHistory
	FK_EmployeePayHistory_Employee_BusinessEntityID
	—

	HumanResources.Employee
	HumanResources.JobCandidate.BusinessEntityID
	FK_JobCandidate_Employee_BusinessEntityID
	—

	HumanResources.Employee
	Production.Document.Owner
	FK_Document_Employee_Owner
	—

	HumanResources.Employee
	Sales.SalesPerson
	FK_SalesPerson_Employee_BusinessEntityID
	—

	HumanResources.Employee
	Purchasing.PurchaseOrderHeader.EmployeeID
	FK_PurchaseOrderHeader_Employee_EmployeeID
	—

	HumanResources.Department
	HumanResources.EmployeeDepartmentHistory
	FK_EmployeeDepartmentHistory_Department_DepartmentID
	—

	HumanResources.Shift
	HumanResources.EmployeeDepartmentHistory
	FK_EmployeeDepartmentHistory_Shift_ShiftID
	—

	Production.ProductCategory
	Production.ProductSubcategory
	FK_ProductSubcategory_ProductCategory_ProductCategoryID
	—

	Production.ProductSubcategory
	Production.Product
	FK_Product_ProductSubcategory_ProductSubcategoryID
	—

	Production.ProductModel
	Production.Product
	FK_Product_ProductModel_ProductModelID
	—

	Production.ProductModel
	Production.ProductModelIllustration
	FK_ProductModelIllustration_ProductModel_ProductModelID
	—

	Production.ProductModel
	Production.ProductModelProductDescriptionCulture
	FK_ProductModelProductDescriptionCulture_ProductModel_ProductModelID
	—

	Production.Product
	Production.BillOfMaterials.ComponentID
	FK_BillOfMaterials_Product_ComponentID
	—

	Production.Product
	Production.BillOfMaterials.ProductAssemblyID
	FK_BillOfMaterials_Product_ProductAssemblyID
	—

	Production.Product
	Production.ProductCostHistory
	FK_ProductCostHistory_Product_ProductID
	—

	Production.Product
	Production.ProductDocument
	FK_ProductDocument_Product_ProductID
	—

	Production.Product
	Production.ProductInventory
	FK_ProductInventory_Product_ProductID
	—

	Production.Product
	Production.ProductListPriceHistory
	FK_ProductListPriceHistory_Product_ProductID
	—

	Production.Product
	Production.ProductProductPhoto
	FK_ProductProductPhoto_Product_ProductID
	—

	Production.Product
	Production.ProductReview
	FK_ProductReview_Product_ProductID
	—

	Production.Product
	Production.TransactionHistory
	FK_TransactionHistory_Product_ProductID
	—

	Production.Product
	Production.WorkOrder
	FK_WorkOrder_Product_ProductID
	—

	Production.Product
	Purchasing.ProductVendor
	FK_ProductVendor_Product_ProductID
	—

	Production.Product
	Purchasing.PurchaseOrderDetail
	FK_PurchaseOrderDetail_Product_ProductID
	—

	Production.Product
	Sales.SalesOrderDetail (via SOP)
	indirect
	—

	Production.Product
	Sales.ShoppingCartItem
	FK_ShoppingCartItem_Product_ProductID
	—

	Production.Product
	Sales.SpecialOfferProduct
	FK_SpecialOfferProduct_Product_ProductID
	—

	Production.UnitMeasure
	Production.Product.SizeUnitMeasureCode
	FK_Product_UnitMeasure_SizeUnitMeasureCode
	—

	Production.UnitMeasure
	Production.Product.WeightUnitMeasureCode
	FK_Product_UnitMeasure_WeightUnitMeasureCode
	—

	Production.UnitMeasure
	Production.BillOfMaterials
	FK_BillOfMaterials_UnitMeasure_UnitMeasureCode
	—

	Production.UnitMeasure
	Purchasing.ProductVendor
	FK_ProductVendor_UnitMeasure_UnitMeasureCode
	—

	Production.Location
	Production.ProductInventory
	FK_ProductInventory_Location_LocationID
	—

	Production.Location
	Production.WorkOrderRouting
	FK_WorkOrderRouting_Location_LocationID
	—

	Production.Illustration
	Production.ProductModelIllustration
	FK_ProductModelIllustration_Illustration_IllustrationID
	—

	Production.Document
	Production.ProductDocument
	FK_ProductDocument_Document_DocumentNode
	—

	Production.ProductDescription
	Production.ProductModelProductDescriptionCulture
	FK_ProductModelProductDescriptionCulture_ProductDescription_ProductDescriptionID
	—

	Production.Culture
	Production.ProductModelProductDescriptionCulture
	FK_ProductModelProductDescriptionCulture_Culture_CultureID
	—

	Production.ProductPhoto
	Production.ProductProductPhoto
	FK_ProductProductPhoto_ProductPhoto_ProductPhotoID
	—

	Production.ScrapReason
	Production.WorkOrder
	FK_WorkOrder_ScrapReason_ScrapReasonID
	—

	Production.WorkOrder
	Production.WorkOrderRouting
	FK_WorkOrderRouting_WorkOrder_WorkOrderID
	—

	Purchasing.Vendor
	Purchasing.ProductVendor
	FK_ProductVendor_Vendor_BusinessEntityID
	—

	Purchasing.Vendor
	Purchasing.PurchaseOrderHeader.VendorID
	FK_PurchaseOrderHeader_Vendor_VendorID
	—

	Purchasing.ShipMethod
	Purchasing.PurchaseOrderHeader
	FK_PurchaseOrderHeader_ShipMethod_ShipMethodID
	—

	Purchasing.ShipMethod
	Sales.SalesOrderHeader
	FK_SalesOrderHeader_ShipMethod_ShipMethodID
	—

	Purchasing.PurchaseOrderHeader
	Purchasing.PurchaseOrderDetail
	FK_PurchaseOrderDetail_PurchaseOrderHeader_PurchaseOrderID
	—

	Sales.SalesTerritory
	Sales.Customer.TerritoryID
	FK_Customer_SalesTerritory_TerritoryID
	—

	Sales.SalesTerritory
	Sales.SalesPerson.TerritoryID
	FK_SalesPerson_SalesTerritory_TerritoryID
	—

	Sales.SalesTerritory
	Sales.SalesOrderHeader.TerritoryID
	FK_SalesOrderHeader_SalesTerritory_TerritoryID
	—

	Sales.SalesTerritory
	Sales.SalesTerritoryHistory
	FK_SalesTerritoryHistory_SalesTerritory_TerritoryID
	—

	Sales.Store
	Sales.Customer.StoreID
	FK_Customer_Store_StoreID
	—

	Sales.Customer
	Sales.SalesOrderHeader
	FK_SalesOrderHeader_Customer_CustomerID
	—

	Sales.SalesPerson
	Sales.SalesOrderHeader.SalesPersonID
	FK_SalesOrderHeader_SalesPerson_SalesPersonID
	—

	Sales.SalesPerson
	Sales.SalesPersonQuotaHistory
	FK_SalesPersonQuotaHistory_SalesPerson_BusinessEntityID
	—

	Sales.SalesPerson
	Sales.SalesTerritoryHistory
	FK_SalesTerritoryHistory_SalesPerson_BusinessEntityID
	—

	Sales.SalesPerson
	Sales.Store.SalesPersonID
	FK_Store_SalesPerson_SalesPersonID
	—

	Sales.SalesOrderHeader
	Sales.SalesOrderDetail
	FK_SalesOrderDetail_SalesOrderHeader_SalesOrderID
	CASCADE

	Sales.SalesOrderHeader
	Sales.SalesOrderHeaderSalesReason
	FK_SalesOrderHeaderSalesReason_SalesOrderHeader_SalesOrderID
	CASCADE

	Sales.SalesReason
	Sales.SalesOrderHeaderSalesReason
	FK_SalesOrderHeaderSalesReason_SalesReason_SalesReasonID
	—

	Sales.CreditCard
	Sales.SalesOrderHeader
	FK_SalesOrderHeader_CreditCard_CreditCardID
	—

	Sales.CreditCard
	Sales.PersonCreditCard
	FK_PersonCreditCard_CreditCard_CreditCardID
	—

	Sales.Currency
	Sales.CurrencyRate.FromCurrencyCode
	FK_CurrencyRate_Currency_FromCurrencyCode
	—

	Sales.Currency
	Sales.CurrencyRate.ToCurrencyCode
	FK_CurrencyRate_Currency_ToCurrencyCode
	—

	Sales.Currency
	Sales.CountryRegionCurrency
	FK_CountryRegionCurrency_Currency_CurrencyCode
	—

	Sales.CurrencyRate
	Sales.SalesOrderHeader
	FK_SalesOrderHeader_CurrencyRate_CurrencyRateID
	—

	Sales.SpecialOffer
	Sales.SpecialOfferProduct
	FK_SpecialOfferProduct_SpecialOffer_SpecialOfferID
	—

	Sales.SpecialOfferProduct (composite PK)
	Sales.SalesOrderDetail
	FK_SalesOrderDetail_SpecialOfferProduct_SpecialOfferIDProductID
	—


2.2 Dependency Notes
· Composite FKs: SalesOrderDetail → SpecialOfferProduct (SpecialOfferID, ProductID) enforces that you cannot sell a product with an offer that does not include that product.
· Cascading deletes: Only SalesOrderDetail and SalesOrderHeaderSalesReason cascade on SalesOrderHeader deletion. This is intentional: deleting an order removes its details and reason mappings.
· Polymorphic FK: Person.BusinessEntityContact.PersonID → Person.BusinessEntityID and BusinessEntityContact.BusinessEntityID → BusinessEntityID allow the same Person to be a contact for many BusinessEntities and vice versa.
· No cascade on the rest: All other FKs use default NO ACTION, meaning deletes of parent records with children will fail. This is a deliberate referential-integrity safety net.
2.3 Critical Dependency Chains
	Chain
	Use Case

	BusinessEntity → Person → Employee → SalesPerson → SalesOrderHeader
	Resolves salesperson identity on every order

	CountryRegion → StateProvince → Address → BusinessEntityAddress
	Geographical resolution of any party

	ProductCategory → ProductSubcategory → Product
	Product taxonomy

	ProductModel → Product + ProductDescription × Culture
	Multilingual catalog

	Product → BillOfMaterials (self-join) → WorkOrder → WorkOrderRouting → Location
	Manufacturing & routing

	Vendor → ProductVendor ← Product; Vendor → PurchaseOrderHeader → PurchaseOrderDetail → Product
	Procurement loop

	SalesTerritory → SalesPerson, Customer, SalesOrderHeader
	Territory-based reporting



3. Data Dictionary
3.1 User-Defined Data Types (Aliases)
	Type
	Base Type
	Used In

	dbo.AccountNumber
	nvarchar(15)
	Vendor.AccountNumber, SalesOrderHeader.AccountNumber

	dbo.Flag
	bit NOT NULL
	Many boolean flags (MakeFlag, SalariedFlag, OnlineOrderFlag, etc.)

	dbo.Name
	nvarchar(50) NULL
	Most name fields

	dbo.NameStyle
	bit NOT NULL
	Person.NameStyle

	dbo.OrderNumber
	nvarchar(25)
	SalesOrderHeader.PurchaseOrderNumber

	dbo.Phone
	nvarchar(25)
	PersonPhone.PhoneNumber


3.2 Tables by Schema
Format: Column | Data Type | Nullability | Default / Identity | Description
dbo schema
dbo.AWBuildVersion
	Column
	Type
	Null
	Default
	Description

	SystemInformationID
	tinyint IDENTITY
	NO
	—
	PK

	Database Version
	nvarchar(25)
	NO
	—
	Version 9.yy.mm.dd.00

	VersionDate
	datetime
	NO
	—
	When this version was published

	ModifiedDate
	datetime
	NO
	getdate()
	Audit timestamp


dbo.DatabaseLog (DDL audit)
	Column
	Type
	Null
	Default
	Description

	DatabaseLogID
	int IDENTITY
	NO
	—
	PK (NONCLUSTERED)

	PostTime
	datetime
	NO
	—
	When DDL ran

	DatabaseUser
	sysname
	NO
	—
	Caller

	Event
	sysname
	NO
	—
	DDL event type

	Schema
	sysname
	YES
	—
	Target schema

	Object
	sysname
	YES
	—
	Target object

	TSQL
	nvarchar(max)
	NO
	—
	Statement executed

	XmlEvent
	xml
	NO
	—
	Raw EVENTDATA()


dbo.ErrorLog
	Column
	Type
	Null
	Default
	Description

	ErrorLogID
	int IDENTITY
	NO
	—
	PK (CLUSTERED)

	ErrorTime
	datetime
	NO
	getdate()
	When error occurred

	UserName
	sysname
	NO
	—
	Caller

	ErrorNumber
	int
	NO
	—
	SQL error #

	ErrorSeverity
	int
	YES
	—
	Severity

	ErrorState
	int
	YES
	—
	State

	ErrorProcedure
	nvarchar(126)
	YES
	—
	Originating proc

	ErrorLine
	int
	YES
	—
	Line number

	ErrorMessage
	nvarchar(4000)
	NO
	—
	Error text


dbo.errores, dbo.estudiantes, dbo.t1 (single int id columns — ad-hoc, no PK)
dbo.monedas (varchar columns — denormalized, no PK)
dbo.MuestreoDiez (sample of Person.Address 10 rows — sampling/test, no PK)
⚠️ DBA Action: errores, estudiantes, t1, monedas, MuestreoDiez appear to be test/utility tables, not part of the canonical AW schema. Recommend review, naming standard compliance, and possible relocation to a test or archive schema.
HumanResources schema
HumanResources.Department
	Column
	Type
	Null
	Default
	Description

	DepartmentID
	smallint IDENTITY
	NO
	—
	PK (CLUSTERED)

	Name
	dbo.Name
	NO
	—
	Department name

	GroupName
	dbo.Name
	NO
	—
	High-level group

	ModifiedDate
	datetime
	NO
	getdate()
	—


HumanResources.Employee
	Column
	Type
	Null
	Default
	Description

	BusinessEntityID
	int
	NO
	—
	PK, FK → Person.Person

	NationalIDNumber
	nvarchar(15)
	NO
	—
	SSN-like

	LoginID
	nvarchar(256)
	NO
	—
	Network login

	OrganizationNode
	hierarchyid
	YES
	—
	Org tree position

	OrganizationLevel
	(computed)
	—
	—
	OrgNode.GetLevel()

	JobTitle
	nvarchar(50)
	NO
	—
	—

	BirthDate
	date
	NO
	—
	CHECK ≥ 1930 & ≤ 18 yrs ago

	MaritalStatus
	nchar(1)
	NO
	—
	CHECK M/S

	Gender
	nchar(1)
	NO
	—
	CHECK M/F

	HireDate
	date
	NO
	—
	CHECK ≥ 1996-07-01

	SalariedFlag
	dbo.Flag
	NO
	(1)
	0=hourly, 1=salaried

	VacationHours
	smallint
	NO
	(0)
	CHECK -40..240

	SickLeaveHours
	smallint
	NO
	(0)
	CHECK 0..120

	CurrentFlag
	dbo.Flag
	NO
	(1)
	Active?

	rowguid
	uniqueidentifier ROWGUIDCOL
	NO
	newid()
	—

	ModifiedDate
	datetime
	NO
	getdate()
	—


HumanResources.EmployeeDepartmentHistory
	Column
	Type
	Null
	Description

	BusinessEntityID
	int
	NO
	PK part, FK → Employee

	DepartmentID
	smallint
	NO
	PK part, FK → Department

	ShiftID
	tinyint
	NO
	PK part, FK → Shift

	StartDate
	date
	NO
	PK part

	EndDate
	date
	YES
	NULL = current

	ModifiedDate
	datetime
	NO
	—


HumanResources.EmployeePayHistory
	Column
	Type
	Null
	Description

	BusinessEntityID
	int
	NO
	PK part, FK → Employee

	RateChangeDate
	datetime
	NO
	PK part

	Rate
	money
	NO
	CHECK 6.50..200.00

	PayFrequency
	tinyint
	NO
	CHECK 1 or 2 (monthly/biweekly)

	ModifiedDate
	datetime
	NO
	—


HumanResources.JobCandidate
	Column
	Type
	Null
	Description

	JobCandidateID
	int IDENTITY
	NO
	PK

	BusinessEntityID
	int
	YES
	FK → Employee (NULL if not hired)

	Resume
	xml (HRResumeSchemaCollection)
	YES
	Typed XML

	ModifiedDate
	datetime
	NO
	—


HumanResources.Shift
	Column
	Type
	Null
	Description

	ShiftID
	tinyint IDENTITY
	NO
	PK

	Name
	dbo.Name
	NO
	"Day", "Evening", "Night"

	StartTime
	time(7)
	NO
	—

	EndTime
	time(7)
	NO
	—

	ModifiedDate
	datetime
	NO
	—


Person schema
Person.BusinessEntity (HUB)
	Column
	Type
	Null
	Default
	Description

	BusinessEntityID
	int IDENTITY NOT FOR REPLICATION
	NO
	—
	PK (CLUSTERED)

	rowguid
	uniqueidentifier ROWGUIDCOL
	NO
	newid()
	—

	ModifiedDate
	datetime
	NO
	getdate()
	—


Person.Person
	Column
	Type
	Null
	Default
	Description

	BusinessEntityID
	int
	NO
	—
	PK, FK → BusinessEntity

	PersonType
	nchar(2)
	NO
	—
	CHECK: SC, IN, SP, EM, VC, GC

	NameStyle
	dbo.NameStyle
	NO
	(0)
	0=Western, 1=Eastern

	Title
	nvarchar(8)
	YES
	—
	Mr., Ms.

	FirstName
	dbo.Name
	NO
	—
	—

	MiddleName
	dbo.Name
	YES
	—
	—

	LastName
	dbo.Name
	NO
	—
	—

	Suffix
	nvarchar(10)
	YES
	—
	Jr., Sr.

	EmailPromotion
	int
	NO
	(0)
	CHECK 0..2

	AdditionalContactInfo
	xml (AdditionalContactInfoSchemaCollection)
	YES
	—
	Typed

	Demographics
	xml (IndividualSurveySchemaCollection)
	YES
	—
	Typed

	rowguid
	uniqueidentifier ROWGUIDCOL
	NO
	newid()
	—

	ModifiedDate
	datetime
	NO
	getdate()
	—


Person.Address
	Column
	Type
	Null
	Default
	Description

	AddressID
	int IDENTITY NOT FOR REPLICATION
	NO
	—
	PK

	AddressLine1
	nvarchar(60)
	NO
	—
	—

	AddressLine2
	nvarchar(60)
	YES
	—
	—

	City
	nvarchar(30)
	NO
	—
	—

	StateProvinceID
	int
	NO
	—
	FK → StateProvince

	PostalCode
	nvarchar(15)
	NO
	—
	—

	SpatialLocation
	geography
	YES
	—
	Lat/long

	rowguid
	uniqueidentifier ROWGUIDCOL
	NO
	newid()
	—

	ModifiedDate
	datetime
	NO
	getdate()
	—


Person.AddressType — Lookup (Billing, Home, Shipping, Main Office, Primary, Shipping, Tour)
Person.BusinessEntityAddress — Cross-ref (BE × Address × AddressType), PK composite
Person.BusinessEntityContact — Cross-ref (BE × Person × ContactType), PK composite
Person.ContactType — Lookup (e.g., "Owner", "Sales Contact", "Purchasing Manager")
Person.CountryRegion — PK = CountryRegionCode nvarchar(3)
Person.EmailAddress — PK composite (BusinessEntityID, EmailAddressID)
Person.Password — PK BusinessEntityID, holds PasswordHash (varchar 128), PasswordSalt (varchar 10)
Person.PersonPhone — PK composite (BusinessEntityID, PhoneNumber, PhoneNumberTypeID)
Person.PhoneNumberType — Lookup (Cell, Home, Work, etc.)
Person.StateProvince — StateProvinceID, code, country FK, IsOnlyStateProvinceFlag (default 1), TerritoryID FK
Production schema
Production.Product (central entity)
	Column
	Type
	Null
	Default
	Description

	ProductID
	int IDENTITY
	NO
	—
	PK

	Name
	dbo.Name
	NO
	—
	—

	ProductNumber
	nvarchar(25)
	NO
	—
	Unique-ish

	MakeFlag
	dbo.Flag
	NO
	(1)
	0=purchased, 1=manufactured

	FinishedGoodsFlag
	dbo.Flag
	NO
	(1)
	Salable?

	Color
	nvarchar(15)
	YES
	—
	—

	SafetyStockLevel
	smallint
	NO
	—
	CHECK > 0

	ReorderPoint
	smallint
	NO
	—
	CHECK > 0

	StandardCost
	money
	NO
	—
	CHECK ≥ 0

	ListPrice
	money
	NO
	—
	CHECK ≥ 0

	Size
	nvarchar(5)
	YES
	—
	—

	SizeUnitMeasureCode
	nchar(3)
	YES
	—
	FK → UnitMeasure

	WeightUnitMeasureCode
	nchar(3)
	YES
	—
	FK → UnitMeasure

	Weight
	decimal(8,2)
	YES
	—
	CHECK > 0

	DaysToManufacture
	int
	NO
	—
	CHECK ≥ 0

	ProductLine
	nchar(2)
	YES
	—
	R/M/T/S

	Class
	nchar(2)
	YES
	—
	H/M/L

	Style
	nchar(2)
	YES
	—
	W/M/U

	ProductSubcategoryID
	int
	YES
	—
	FK

	ProductModelID
	int
	YES
	—
	FK

	SellStartDate
	datetime
	NO
	—
	—

	SellEndDate
	datetime
	YES
	—
	—

	DiscontinuedDate
	datetime
	YES
	—
	—

	rowguid
	uniqueidentifier ROWGUIDCOL
	NO
	newid()
	—

	ModifiedDate
	datetime
	NO
	getdate()
	—


Production.ProductCategory — ID, Name
Production.ProductSubcategory — ID, FK → Category, Name
Production.ProductModel — ID, Name, CatalogDescription (XML), Instructions (XML)
Production.ProductDescription — ID, Description (nvarchar 400)
Production.ProductModelProductDescriptionCulture — composite PK (ProductModelID, ProductDescriptionID, CultureID), joins model × description × culture
Production.Culture — CultureID (nchar 6), Name
Production.ProductPhoto — ID, ThumbNailPhoto (varbinary max), LargePhoto (varbinary max), filenames
Production.ProductProductPhoto — composite PK (ProductID, ProductPhotoID), Primary flag
Production.ProductReview — ID, FK Product, ReviewerName, ReviewDate, EmailAddress, Rating (1-5), Comments (nvarchar 3850)
Production.ProductInventory — composite PK (ProductID, LocationID), Shelf, Bin, Quantity
Production.ProductListPriceHistory — composite PK (ProductID, StartDate), ListPrice
Production.ProductCostHistory — composite PK (ProductID, StartDate), StandardCost
Production.ProductDocument — composite PK (ProductID, DocumentNode) — links to FileTable-like docs
Production.Document — hierarchyid PK, DocumentLevel (computed), Title, Owner (FK Employee), FolderFlag, FileName, FileExtension, Revision, ChangeNumber, Status (1-3), DocumentSummary, Document (varbinary max)
Production.Illustration — ID, Diagram (xml)
Production.ProductModelIllustration — composite PK (ProductModelID, IllustrationID)
Production.BillOfMaterials — ID, ProductAssemblyID (FK), ComponentID (FK), StartDate, EndDate, UnitMeasureCode, BOMLevel, PerAssemblyQty
Production.UnitMeasure — UnitMeasureCode (nchar 3) PK, Name
Production.Location — ID, Name, CostRate, Availability
Production.ScrapReason — ID, Name
Production.WorkOrder — ID, ProductID, OrderQty, StockedQty (computed), ScrappedQty, StartDate, EndDate, DueDate, ScrapReasonID
Production.WorkOrderRouting — composite PK (WorkOrderID, ProductID, OperationSequence), LocationID, dates, costs, ActualResourceHrs
Production.TransactionHistory — ID (IDENTITY 100000), ProductID, ReferenceOrderID, ReferenceOrderLineID, TransactionDate, TransactionType (W/S/P), Quantity, ActualCost
Production.TransactionHistoryArchive — Same structure (no IDENTITY) — historical/archived
Purchasing schema
Purchasing.Vendor
	Column
	Type
	Null
	Default
	Description

	BusinessEntityID
	int
	NO
	—
	PK, FK → BusinessEntity

	AccountNumber
	dbo.AccountNumber
	NO
	—
	Vendor acct

	Name
	dbo.Name
	NO
	—
	—

	CreditRating
	tinyint
	NO
	—
	CHECK 1..5

	PreferredVendorStatus
	dbo.Flag
	NO
	(1)
	—

	ActiveFlag
	dbo.Flag
	NO
	(1)
	—

	PurchasingWebServiceURL
	nvarchar(1024)
	YES
	—
	—

	ModifiedDate
	datetime
	NO
	getdate()
	—


Purchasing.PurchaseOrderHeader
	Column
	Type
	Null
	Default
	Description

	PurchaseOrderID
	int IDENTITY
	NO
	—
	PK

	RevisionNumber
	tinyint
	NO
	(0)
	—

	Status
	tinyint
	NO
	(1)
	CHECK 1..4

	EmployeeID
	int
	NO
	—
	FK → Employee

	VendorID
	int
	NO
	—
	FK → Vendor

	ShipMethodID
	int
	NO
	—
	FK → ShipMethod

	OrderDate
	datetime
	NO
	getdate()
	—

	ShipDate
	datetime
	YES
	—
	—

	SubTotal
	money
	NO
	(0.00)
	—

	TaxAmt
	money
	NO
	(0.00)
	—

	Freight
	money
	NO
	(0.00)
	—

	TotalDue
	(computed PERSISTED)
	NO
	—
	SubTotal+Tax+Freight

	ModifiedDate
	datetime
	NO
	getdate()
	—


Purchasing.PurchaseOrderDetail
	Column
	Type
	Null
	Default
	Description

	PurchaseOrderID
	int
	NO
	—
	PK part, FK

	PurchaseOrderDetailID
	int IDENTITY
	NO
	—
	PK part

	DueDate
	datetime
	NO
	—
	—

	OrderQty
	smallint
	NO
	—
	CHECK > 0

	ProductID
	int
	NO
	—
	FK → Product

	UnitPrice
	money
	NO
	—
	CHECK ≥ 0

	LineTotal
	(computed)
	—
	—
	Qty × Price

	ReceivedQty
	decimal(8,2)
	NO
	—
	CHECK ≥ 0

	RejectedQty
	decimal(8,2)
	NO
	—
	CHECK ≥ 0

	StockedQty
	(computed)
	—
	—
	Received - Rejected

	ModifiedDate
	datetime
	NO
	getdate()
	—


Purchasing.ProductVendor — composite PK (ProductID, BusinessEntityID), AverageLeadTime, StandardPrice, LastReceiptCost, LastReceiptDate, MinOrderQty, MaxOrderQty, OnOrderQty, UnitMeasureCode
Purchasing.ShipMethod — ID, Name, ShipBase, ShipRate, rowguid
Sales schema
Sales.Customer
	Column
	Type
	Null
	Default
	Description

	CustomerID
	int IDENTITY NOT FOR REPLICATION
	NO
	—
	PK

	PersonID
	int
	YES
	—
	FK → Person (if individual)

	StoreID
	int
	YES
	—
	FK → Store (if reseller)

	TerritoryID
	int
	YES
	—
	FK → SalesTerritory

	AccountNumber
	(computed)
	—
	—
	AW+leading zeros(CustomerID)

	rowguid
	uniqueidentifier ROWGUIDCOL
	NO
	newid()
	—

	ModifiedDate
	datetime
	NO
	getdate()
	—


Rule: Either PersonID or StoreID is set, not both (XOR enforced by views, not by constraint).
Sales.SalesOrderHeader
	Column
	Type
	Null
	Default
	Description

	SalesOrderID
	int IDENTITY NOT FOR REPLICATION
	NO
	—
	PK

	RevisionNumber
	tinyint
	NO
	(0)
	—

	OrderDate
	datetime
	NO
	getdate()
	—

	DueDate
	datetime
	NO
	—
	CHECK ≥ OrderDate

	ShipDate
	datetime
	YES
	—
	CHECK ≥ OrderDate

	Status
	tinyint
	NO
	(1)
	CHECK 0..8

	OnlineOrderFlag
	dbo.Flag
	NO
	(1)
	—

	SalesOrderNumber
	(computed)
	—
	—
	SO+SalesOrderID

	PurchaseOrderNumber
	dbo.OrderNumber
	YES
	—
	—

	AccountNumber
	dbo.AccountNumber
	YES
	—
	—

	CustomerID
	int
	NO
	—
	FK

	SalesPersonID
	int
	YES
	—
	FK → SalesPerson

	TerritoryID
	int
	YES
	—
	FK → SalesTerritory

	BillToAddressID
	int
	NO
	—
	FK → Address

	ShipToAddressID
	int
	NO
	—
	FK → Address

	ShipMethodID
	int
	NO
	—
	FK → ShipMethod

	CreditCardID
	int
	YES
	—
	FK → CreditCard

	CreditCardApprovalCode
	varchar(15)
	YES
	—
	—

	CurrencyRateID
	int
	YES
	—
	FK → CurrencyRate

	SubTotal
	money
	NO
	(0.00)
	—

	TaxAmt
	money
	NO
	(0.00)
	—

	Freight
	money
	NO
	(0.00)
	—

	TotalDue
	(computed)
	—
	—
	SubTotal+Tax+Freight

	Comment
	nvarchar(128)
	YES
	—
	—

	rowguid
	uniqueidentifier ROWGUIDCOL
	NO
	newid()
	—

	ModifiedDate
	datetime
	NO
	getdate()
	—


Sales.SalesOrderDetail
PK composite (SalesOrderID, SalesOrderDetailID). OrderQty, ProductID, SpecialOfferID, UnitPrice, UnitPriceDiscount, LineTotal (computed). FK composite (SpecialOfferID, ProductID) → SpecialOfferProduct.
Sales.SalesOrderHeaderSalesReason — composite PK (SalesOrderID, SalesReasonID)
Sales.SalesPerson — BusinessEntityID PK, TerritoryID, SalesQuota, Bonus, CommissionPct, SalesYTD, SalesLastYear
Sales.SalesPersonQuotaHistory — composite PK (BusinessEntityID, QuotaDate), SalesQuota
Sales.SalesTerritory — TerritoryID, Name, CountryRegionCode (FK), Group, SalesYTD, SalesLastYear, CostYTD, CostLastYear
Sales.SalesTerritoryHistory — composite PK (BusinessEntityID, StartDate, TerritoryID), EndDate
Sales.Store — BusinessEntityID PK, Name, SalesPersonID (FK), Demographics (xml StoreSurvey)
Sales.ShoppingCartItem — ShoppingCartItemID, ShoppingCartID (nvarchar 50), Quantity, ProductID, DateCreated
Sales.SpecialOffer — SpecialOfferID, Description, DiscountPct, Type, Category, StartDate, EndDate, MinQty, MaxQty
Sales.SpecialOfferProduct — composite PK (SpecialOfferID, ProductID)
Sales.SalesReason — SalesReasonID, Name, ReasonType
Sales.SalesTaxRate — SalesTaxRateID, StateProvinceID (FK), TaxType (1..3), TaxRate, Name
Sales.CountryRegionCurrency — composite PK (CountryRegionCode, CurrencyCode)
Sales.Currency — CurrencyCode (nchar 3) PK, Name
Sales.CurrencyRate — CurrencyRateID, CurrencyRateDate, FromCurrencyCode, ToCurrencyCode, AverageRate, EndOfDayRate
Sales.CreditCard — CreditCardID, CardType, CardNumber, ExpMonth, ExpYear
Sales.PersonCreditCard — composite PK (BusinessEntityID, CreditCardID)
3.3 Views (20)
	View
	Schema-bound?
	Purpose

	Person.vAdditionalContactInfo
	No
	XML shredding of AdditionalContactInfo

	Person.vStateProvinceCountryRegion
	Yes
	State × Country join (indexable)

	HumanResources.vEmployee
	No
	Denormalized employee + contact + address

	HumanResources.vEmployeeDepartment
	No
	Current dept only (EndDate IS NULL)

	HumanResources.vEmployeeDepartmentHistory
	No
	Full history with shift

	HumanResources.vJobCandidate
	No
	Resume shredded into columns

	HumanResources.vJobCandidateEmployment
	No
	Employment history nodes

	HumanResources.vJobCandidateEducation
	No
	Education history nodes

	Sales.vIndividualCustomer
	No
	Person customers only (StoreID IS NULL)

	Sales.vPersonDemographics
	No
	Demographics XML fields

	Sales.vSalesPerson
	No
	Salesperson w/ contact, address, territory

	Sales.vSalesPersonSalesByFiscalYears
	No
	PIVOT 2002/2003/2004 by salesperson

	Sales.vStoreWithAddresses
	No
	Stores + addresses

	Sales.vStoreWithContacts
	No
	Stores + contacts

	Sales.vStoreWithDemographics
	No
	XML shred for store survey

	Purchasing.vVendorWithAddresses
	No
	Vendor addresses

	Purchasing.vVendorWithContacts
	No
	Vendor contacts

	Production.vProductAndDescription
	Yes
	Products × descriptions × culture (indexable)

	Production.vProductModelCatalogDescription
	No
	XML shred for catalog

	Production.vProductModelInstructions
	No
	XML shred for manufacturing steps



4. Programmability Objects
4.1 Scalar User-Defined Functions
	Function
	Returns
	Logic

	dbo.ufnGetAccountingStartDate()
	datetime
	Hardcoded: 2003-07-01

	dbo.ufnGetAccountingEndDate()
	datetime
	Last instant of fiscal year 2004

	dbo.ufnGetDocumentStatusText(@Status tinyint)
	nvarchar(16)
	1→Pending approval, 2→Approved, 3→Obsolete

	dbo.ufnGetPurchaseOrderStatusText(@Status)
	nvarchar(15)
	1→Pending, 2→Approved, 3→Rejected, 4→Complete

	dbo.ufnGetSalesOrderStatusText(@Status)
	nvarchar(15)
	1→In process, 2→Approved, 3→Backordered, 4→Rejected, 5→Shipped, 6→Cancelled

	dbo.ufnGetProductListPrice(@ProductID, @OrderDate)
	money
	Effective list price from ProductListPriceHistory

	dbo.ufnGetProductStandardCost(@ProductID, @OrderDate)
	money
	Effective cost from ProductCostHistory

	dbo.ufnGetProductDealerPrice(@ProductID, @OrderDate)
	money
	ListPrice × 0.60

	dbo.ufnGetStock(@ProductID)
	int
	Sum of qty at LocationID=6; returns 0 if NULL

	dbo.ufnLeadingZeros(@Value int)
	varchar(8)
	Pads to 8 chars, SCHEMABINDING ✓


4.2 Table-Valued User-Defined Function
	Function
	Returns
	Purpose

	dbo.ufnGetContactInformation(@PersonID int)
	TABLE (PersonID, FirstName, LastName, JobTitle, BusinessEntityType)
	Returns one row per role a person holds: Employee, Vendor Contact, Store Contact, Consumer


4.3 Stored Procedures
dbo.uspGetBillOfMaterials
	Aspect
	Detail

	Params
	@StartProductID int, @CheckDate datetime

	Returns
	BOM tree (multi-level): ProductAssemblyID, ComponentID, ComponentDesc, TotalQuantity, StandardCost, ListPrice, BOMLevel, RecursionLevel

	Logic
	Recursive CTE traversing BillOfMaterials; OPTION (MAXRECURSION 25)

	Use
	"What do I need to build Product X as of date Y?"


dbo.uspGetWhereUsedProductID
	Aspect
	Detail

	Params
	@StartProductID int, @CheckDate datetime

	Returns
	Reverse BOM (which assemblies use this component)

	Logic
	Recursive CTE, inverse direction of uspGetBillOfMaterials; MAXRECURSION 25

	Use
	"Where is Component X used?"


dbo.uspGetEmployeeManagers
	Aspect
	Detail

	Params
	@BusinessEntityID int

	Returns
	Manager chain (ancestors) with names, levels, OrganizationNode path

	Logic
	hierarchyid.GetAncestor(1) recursive CTE

	Use
	"Who is in this employee's management chain?"


dbo.uspGetManagerEmployees
	Aspect
	Detail

	Params
	@BusinessEntityID int

	Returns
	All direct/indirect reports with manager name

	Logic
	Recursive CTE through OrganizationNode

	Use
	"Who reports (directly or transitively) to this manager?"


dbo.uspSearchCandidateResumes
	Aspect
	Detail

	Params
	@searchString nvarchar(1000), @useInflectional bit=0, @useThesaurus bit=0, @language int=0

	Returns
	JobCandidateID, RANK from full-text search

	Logic
	Branches: FREETEXTTABLE (inflectional+thesaurus), CONTAINSTABLE FORMSOF(THESAURUS), CONTAINSTABLE FORMSOF(INFLECTIONAL), plain CONTAINSTABLE

	Use
	Resume search using full-text catalog AW2025FullTextCatalog


dbo.uspLogError
	Aspect
	Detail

	Params
	@ErrorLogID int OUTPUT

	Returns
	OUTPUT: the inserted ErrorLogID (0 if nothing logged)

	Logic
	Reads ERROR_NUMBER(), ERROR_SEVERITY(), etc. from current CATCH; inserts into ErrorLog; returns new ID; must be called inside a CATCH block

	Use
	Standard error logger


dbo.uspPrintError
	Aspect
	Detail

	Params
	None

	Returns
	PRINT statements with formatted error info

	Logic
	Pure formatter; must be called inside CATCH

	Use
	Diagnostics


HumanResources.uspUpdateEmployeeHireInfo
	Aspect
	Detail

	Params
	@BusinessEntityID, @JobTitle, @HireDate, @RateChangeDate, @Rate, @PayFrequency, @CurrentFlag

	Returns
	None

	Logic
	BEGIN TRANSACTION → UPDATE Employee → INSERT EmployeePayHistory → COMMIT. On error: ROLLBACK + uspLogError

	Use
	Atomic job-title + salary change


HumanResources.uspUpdateEmployeeLogin
	Aspect
	Detail

	Params
	@BusinessEntityID, @OrganizationNode, @LoginID, @JobTitle, @HireDate, @CurrentFlag

	Logic
	UPDATE Employee. On error → uspLogError


HumanResources.uspUpdateEmployeePersonalInfo
	Aspect
	Detail

	Params
	@BusinessEntityID, @NationalIDNumber, @BirthDate, @MaritalStatus, @Gender

	Logic
	UPDATE Employee. On error → uspLogError


4.4 DDL Trigger
	Trigger
	Scope
	Fires On
	Action

	ddlDatabaseTriggerLog
	DATABASE
	DDL_DATABASE_LEVEL_EVENTS
	Inserts row into dbo.DatabaseLog with EVENTDATA() info; also PRINTs event; ENABLED


4.5 Parameter Conventions Summary
	Convention
	Pattern

	Parameter naming
	@CamelCase matching column names

	All UDFs and procs
	SET NOCOUNT ON

	Date predicates
	BETWEEN StartDate AND COALESCE(EndDate, '99991231')

	Error handling
	TRY…CATCH with [dbo].[uspLogError]

	Recursion guard
	OPTION (MAXRECURSION 25)

	XML namespace prefixes
	Declared per namespace (e.g., p1, wm, wf, ci, act)



5. Indexing & Performance Considerations
5.1 Current Indexing Strategy
The script does not include explicit CREATE INDEX statements (no non-clustered indexes beyond PKs and a few unique constraints). Indexing is entirely driven by:
· Primary Keys (clustered, except where noted)
· Unique constraints (always nonclustered)
· Foreign Keys (which create no index in SQL Server by default — ⚠️)
Primary Key Index Summary
	Table
	PK Type
	Notes

	Most tables
	CLUSTERED
	Standard

	Production.Document
	CLUSTERED on DocumentNode (hierarchyid) + UNIQUE NONCLUSTERED on rowguid
	rowguid index supports FileStream lookup

	Production.ProductProductPhoto
	NONCLUSTERED PK
	Clustered key may be different — verify

	Production.BillOfMaterials
	NONCLUSTERED PK (on BillOfMaterialsID)
	Frequent range scans by (ProductAssemblyID, ComponentID) may be slow without supporting index

	dbo.DatabaseLog
	NONCLUSTERED PK on DatabaseLogID
	Audit table — likely append-heavy


5.2 ⚠️ Critical Missing Indexes (Foreign Key Support)
SQL Server does not auto-create indexes on FK columns. The following FK columns are highly likely to need supporting indexes to avoid table/clustered-index scans on joins, deletes, and updates:
High Priority (Large tables, high-traffic joins)
	Child Table
	FK Column
	Recommend Index

	Sales.SalesOrderDetail
	SalesOrderID (CASCADE)
	PK already covers

	Sales.SalesOrderDetail
	(SpecialOfferID, ProductID)
	PK already covers (composite)

	Production.TransactionHistory
	ProductID
	✓ recommended

	Production.WorkOrder
	ProductID
	✓

	Production.WorkOrderRouting
	WorkOrderID
	PK already covers (composite)

	Production.WorkOrderRouting
	LocationID
	✓

	Production.ProductInventory
	ProductID, LocationID
	PK covers

	Production.ProductListPriceHistory
	ProductID
	PK covers (composite)

	Production.ProductCostHistory
	ProductID
	PK covers

	Purchasing.PurchaseOrderDetail
	PurchaseOrderID
	PK covers (composite)

	Purchasing.PurchaseOrderDetail
	ProductID
	✓

	Purchasing.PurchaseOrderHeader
	EmployeeID, VendorID, ShipMethodID
	✓ all three

	Sales.SalesOrderHeader
	CustomerID, SalesPersonID, TerritoryID, ShipMethodID, BillToAddressID, ShipToAddressID
	✓ all

	Sales.Customer
	PersonID, StoreID, TerritoryID
	✓ (note: only one is set)

	Sales.SalesPersonQuotaHistory
	BusinessEntityID
	PK covers

	Sales.SalesTerritoryHistory
	BusinessEntityID, TerritoryID
	PK covers

	Sales.SalesOrderHeaderSalesReason
	SalesOrderID, SalesReasonID
	PK covers

	Person.BusinessEntityAddress
	BusinessEntityID, AddressID, AddressTypeID
	PK covers

	Person.BusinessEntityContact
	BusinessEntityID, PersonID, ContactTypeID
	PK covers

	Person.EmailAddress
	BusinessEntityID
	PK covers

	Person.PersonPhone
	BusinessEntityID
	PK covers

	Production.ProductDocument
	ProductID, DocumentNode
	PK covers

	Production.ProductProductPhoto
	ProductID, ProductPhotoID
	PK covers (NC)

	Production.BillOfMaterials
	ProductAssemblyID, ComponentID
	⚠️ PK is NC on BillOfMaterialsID — RECOMMEND adding composite (ProductAssemblyID, ComponentID, StartDate)

	HumanResources.EmployeeDepartmentHistory
	BusinessEntityID, DepartmentID, ShiftID
	PK covers

	HumanResources.EmployeePayHistory
	BusinessEntityID
	PK covers


5.3 Performance Recommendations
5.3.1 Index Strategy
1. Composite supporting indexes for FKs not covered by PK (especially BillOfMaterials and TransactionHistory).
2. Covering indexes for common query patterns:
3. -- Customer + AccountNumber lookups
4. CREATE INDEX IX_Customer_PersonID ON Sales.Customer(PersonID) INCLUDE (AccountNumber, TerritoryID);
5. CREATE INDEX IX_Customer_StoreID ON Sales.Customer(StoreID) INCLUDE (AccountNumber, TerritoryID);
6. 
7. -- Sales by date range (reporting)
8. CREATE INDEX IX_SalesOrderHeader_OrderDate ON Sales.SalesOrderHeader(OrderDate) 
9.     INCLUDE (CustomerID, SalesPersonID, TotalDue, Status);
10. 
11. -- Product by subcategory & price (catalog)
12. CREATE INDEX IX_Product_ProductSubcategoryID_ListPrice 
13.     ON Production.Product(ProductSubcategoryID, ListPrice) INCLUDE (Name, ProductNumber);
5.3.2 Date-Range Predicates
Many views and queries use:
WHERE @OrderDate BETWEEN StartDate AND COALESCE(EndDate, '99991231')
Recommendation: create indexed views or filtered indexes for EndDate IS NULL (the "current" row pattern):
CREATE INDEX IX_Product_ListPrice_Current 
ON Production.ProductListPriceHistory(ProductID, ListPrice) WHERE EndDate IS NULL;

CREATE INDEX IX_Product_Cost_Current 
ON Production.ProductCostHistory(ProductID, StandardCost) WHERE EndDate IS NULL;
5.3.3 Full-Text Index
· Catalog AW2025FullTextCatalog is created but the script does not show CREATE FULLTEXT INDEX on HumanResources.JobCandidate.Resume. Verify in deployment.
· uspSearchCandidateResumes requires the index to be populated.
5.3.4 XML Indexes
None defined. For high-volume XML queries (e.g., Demographics, Resume), consider:
CREATE PRIMARY XML INDEX PXML_Person_Demographics ON Person.Person(Demographics);
CREATE XML INDEX SXML_Person_Demographics_Path ON Person.Person(Demographics) USING XML INDEX PXML_Person_Demographics FOR PATH;
5.3.5 Computed Column Indexing
SalesOrderHeader.TotalDue, SalesOrderHeader.SalesOrderNumber, Customer.AccountNumber, Employee.OrganizationLevel, WorkOrder.StockedQty are computed. They are not persisted (except PurchaseOrderHeader.TotalDue). Cannot be indexed unless persisted or wrapped in a deterministic user function (only ufnLeadingZeros is SCHEMABINDING, so Customer.AccountNumber is indexable).
5.3.6 Large Table Considerations
	Table
	Size Risk
	Mitigation

	Production.TransactionHistory
	YTD, high insert volume
	Partition by date (year/month); consider columnstore for analytics

	Production.TransactionHistoryArchive
	Historical, query-rare
	Clustered columnstore if used for BI

	Sales.SalesOrderDetail
	Largest fact table
	Partition by OrderDate; row compression

	Person.Person.Demographics
	XML payload
	Selective XML indexes; archival

	Production.Document
	varbinary(max) BLOBs
	Filestream/FileTable if large; off-row storage already (TEXTIMAGE_ON [PRIMARY])

	Production.ProductPhoto.ThumbNailPhoto/LargePhoto
	varbinary(max)
	Filestream recommended

	dbo.DatabaseLog
	Unbounded growth
	Retention job to prune > 90 days


5.3.7 Scalar UDF Performance
dbo.ufnGetContactInformation performs 4 separate EXISTS/INSERT statements — fine for one call but disastrous in a SELECT against a large set. It is a multi-statement TVF which prevents parallel plans and is evaluated row-by-row. Recommendation:
· Avoid calling in WHERE clauses on large result sets.
· For repeated use, materialize to a temp table.
5.3.8 Recursive CTE Tuning
uspGetBillOfMaterials, uspGetWhereUsedProductID, uspGetEmployeeManagers, uspGetManagerEmployees all use OPTION (MAXRECURSION 25). If the BOM tree or org chart can be deeper than 25, raise or remove. Monitor with STATISTICS IO and Actual Execution Plan.
5.3.9 Statistics & Maintenance
· STATISTICS_NORECOMPUTE = OFF on all PKs → good; auto-update is on.
· Schedule UPDATE STATISTICS … WITH FULLSCAN weekly on large tables.
· REBUILD/REORGANIZE indexes based on fragmentation:
· sys.dm_db_index_physical_stats > 30% → REBUILD
· 5–30% → REORGANIZE
· Use Ola Hallengren's maintenance solution or equivalent.
5.3.10 Concurrency & Locking
· SalesOrderDetail has ON DELETE CASCADE from SalesOrderHeader — deleting a single order will lock the entire detail cluster. Consider soft-delete pattern for production.
· Heavy read traffic on vEmployee, vSalesPerson, vIndividualCustomer views — consider indexed views (must be SCHEMABINDING, which vStateProvinceCountryRegion and vProductAndDescription already are).
5.3.11 Security & Permissions (Recommendations)
· Define schema-level roles: SalesReader, ProductionWriter, HRAdmin, etc.
· Grant at the schema level, not table-by-table.
· Person.Password.PasswordHash/PasswordSalt should be column-level encrypted or restricted to a SecurityAdmin role.
· dbo.DatabaseLog and dbo.ErrorLog should be restricted to DBAs.
5.3.12 Backups & Recovery
· For a sample DB: Full weekly + Differential daily + Log every 15 min.
· Validate restores monthly.
· Capture baseline DBCC CHECKDB weekly.
5.4 Performance Anti-Patterns Observed
	Issue
	Location
	Risk

	MuestreoDiez with varbinary(max) SpatialLocation
	dbo.MuestreoDiez
	Wrong data type (should be geography); tests against prod shape

	errores, estudiantes, t1 no PK, no constraints
	dbo
	Heap tables, no integrity

	monedas uses varchar instead of typed values
	dbo.monedas
	Should be nchar(3), FK to Sales.Currency

	Computed columns not persisted (except 1)
	Multiple
	Cannot be indexed; recomputed on every read

	xml columns without XML indexes
	Person.Demographics, JobCandidate.Resume, etc.
	Slow .value()/.nodes() traversal on large sets

	uniqueidentifier ROWGUIDCOL on every business table
	All
	Increases index size; useful only if merge replication is in use

	nchar(3) for codes
	CountryRegionCode, CurrencyCode
	Always padded with spaces — risk of LIKE/trim bugs


5.5 Suggested Monitoring Queries (DBA Quick Reference)
-- Top 10 by fragmentation
SELECT TOP 10 OBJECT_NAME(object_id) AS TableName, index_id, avg_fragmentation_in_percent
FROM sys.dm_db_index_physical_stats(DB_ID(), NULL, NULL, NULL, 'LIMITED')
ORDER BY avg_fragmentation_in_percent DESC;

-- Missing index recommendations (high-impact)
SELECT * FROM sys.dm_db_missing_index_groups g
JOIN sys.dm_db_missing_index_details d ON g.index_handle = d.index_handle
ORDER BY g.impact DESC;

-- Most expensive queries (last hour)
SELECT TOP 20 total_worker_time/qs.execution_count AS avg_cpu, 
       total_elapsed_time/qs.execution_count AS avg_dur,
       SUBSTRING(qt.text, (qs.statement_start_offset/2)+1, 
                 (CASE qs.statement_end_offset WHEN -1 THEN DATALENGTH(qt.text) 
                  ELSE qs.statement_end_offset END - qs.statement_start_offset)/2 + 1) AS query_text
FROM sys.dm_exec_query_stats qs
CROSS APPLY sys.dm_exec_sql_text(qs.sql_handle) qt
ORDER BY avg_cpu DESC;

-- Open transactions
SELECT * FROM sys.dm_tran_active_transactions;

-- Database size by table
SELECT t.name AS TableName, p.rows, 
       SUM(a.total_pages) * 8 / 1024.0 AS SizeMB
FROM sys.tables t
JOIN sys.indexes i ON t.object_id = i.object_id
JOIN sys.partitions p ON i.object_id = p.object_id AND i.index_id = p.index_id
JOIN sys.allocation_units a ON p.partition_id = a.container_id
GROUP BY t.name, p.rows
ORDER BY SizeMB DESC;

APPENDIX A — Tables Inventory Summary
	Schema
	Tables
	Views

	dbo
	8 (incl. test/utility)
	0

	HumanResources
	6
	5

	Person
	13
	2

	Production
	25
	3

	Purchasing
	5
	2

	Sales
	20
	8

	Total
	77
	20


APPENDIX B — Programmability Inventory Summary
	Object Type
	Count
	Names

	Schemas
	5
	HumanResources, Person, Production, Purchasing, Sales

	XML Schema Collections
	6
	AdditionalContactInfo, HRResume, IndividualSurvey, ManuInstructions, ProductDescription, StoreSurvey

	User-Defined Types (alias)
	6
	AccountNumber, Flag, Name, NameStyle, OrderNumber, Phone

	Full-Text Catalogs
	1
	AW2025FullTextCatalog

	Scalar UDFs
	10
	ufnGetAccountingEndDate, ufnGetAccountingStartDate, ufnGetContactInformation (TVF), ufnGetDocumentStatusText, ufnGetProductDealerPrice, ufnGetProductListPrice, ufnGetProductStandardCost, ufnGetPurchaseOrderStatusText, ufnGetSalesOrderStatusText, ufnGetStock, ufnLeadingZeros

	Table-Valued UDFs
	1
	ufnGetContactInformation

	Stored Procedures
	9
	uspGetBillOfMaterials, uspGetEmployeeManagers, uspGetManagerEmployees, uspGetWhereUsedProductID, uspLogError, uspPrintError, uspSearchCandidateResumes, uspUpdateEmployeeHireInfo, uspUpdateEmployeeLogin, uspUpdateEmployeePersonalInfo

	DDL Triggers
	1
	ddlDatabaseTriggerLog

	Foreign Keys
	80+
	(see section 2)

	Check Constraints
	60+
	(range, pattern, enum)


        │                  Sales.SalesTerritory ◄───┘           │
        │                       │                               │
        │                  Sales.Customer ──► SalesTerritory    │
        │                  Sales.SalesPerson (also Employee)    │
        │                  Sales.SalesOrderHeader               │
        │                  Sales.SalesOrderDetail               │
        │                                                       │
   Production.Product ◄── Production.ProductSubcategory         │
   Production.ProductModel                                      │
   Production.ProductCategory                                   │
   Production.UnitMeasure                                       │
   Production.BillOfMaterials ─► Product (Assembly & Component) │
   Production.WorkOrder ─► WorkOrderRouting ─► Location         │
   Production.ProductInventory ─► Location                      │
   Production.TransactionHistory / Archive                      │
                                                                │
   Purchasing.PurchaseOrderHeader ──► PurchaseOrderDetail ──────┘
   Purchasing.PurchaseOrderHeader.VendorID ──► Vendor
   Purchasing.ProductVendor (Product ↔ Vendor M:N)
1.5 Database Engine & Configuration Implications
	Feature
	Used?
	Notes

	In-Memory OLTP
	❌
	Schema is disk-based

	Columnstore Indexes
	❌
	Pure OLTP design

	Row-Level Security
	❌
	None defined

	Temporal Tables
	❌
	Manual SCD2 via history tables

	Change Tracking / CDC
	❌
	None configured

	Service Broker
	❌
	None

	Always Encrypted
	❌
	—

	Filestream / FileTable
	❌
	varbinary(max) only

	Partitioning
	❌
	None

	Compression
	⚠️ Not set
	Consider row/page on large history tables



2. Entity Relationship & Dependency Map
2.1 Relationship Cardinality Summary
	Parent (1)
	Child (N)
	FK Name
	Cascade?

	Person.BusinessEntity
	Person.Person
	FK_Person_BusinessEntity_BusinessEntityID
	—

	Person.BusinessEntity
	Person.BusinessEntityAddress
	FK_BusinessEntityAddress_BusinessEntity_BusinessEntityID
	—

	Person.BusinessEntity
	Person.BusinessEntityContact
	FK_BusinessEntityContact_BusinessEntity_BusinessEntityID
	—

	Person.BusinessEntity
	Sales.Store
	FK_Store_BusinessEntity_BusinessEntityID
	—

	Person.BusinessEntity
	Purchasing.Vendor
	FK_Vendor_BusinessEntity_BusinessEntityID
	—

	Person.Person
	Person.EmailAddress
	FK_EmailAddress_Person_BusinessEntityID
	—

	Person.Person
	Person.Password
	FK_Password_Person_BusinessEntityID
	—

	Person.Person
	Person.PersonPhone
	FK_PersonPhone_Person_BusinessEntityID
	—

	Person.Person
	Person.BusinessEntityContact.PersonID
	FK_BusinessEntityContact_Person_PersonID
	—

	Person.Person
	Sales.Customer.PersonID
	FK_Customer_Person_PersonID
	—

	Person.Person
	Sales.PersonCreditCard
	FK_PersonCreditCard_Person_BusinessEntityID
	—

	Person.Person
	HumanResources.Employee
	FK_Employee_Person_BusinessEntityID
	—

	Person.Address
	Person.BusinessEntityAddress
	FK_BusinessEntityAddress_Address_AddressID
	—

	Person.Address
	Sales.SalesOrderHeader.BillToAddressID
	FK_SalesOrderHeader_Address_BillToAddressID
	—

	Person.Address
	Sales.SalesOrderHeader.ShipToAddressID
	FK_SalesOrderHeader_Address_ShipToAddressID
	—

	Person.AddressType
	Person.BusinessEntityAddress
	FK_BusinessEntityAddress_AddressType_AddressTypeID
	—

	Person.CountryRegion
	Person.StateProvince
	FK_StateProvince_CountryRegion_CountryRegionCode
	—

	Person.CountryRegion
	Sales.SalesTerritory
	FK_SalesTerritory_CountryRegion_CountryRegionCode
	—

	Person.CountryRegion
	Sales.CountryRegionCurrency
	FK_CountryRegionCurrency_CountryRegion_CountryRegionCode
	—

	Person.StateProvince
	Person.Address
	FK_Address_StateProvince_StateProvinceID
	—

	Person.StateProvince
	Sales.SalesTaxRate
	FK_SalesTaxRate_StateProvince_StateProvinceID
	—

	Person.StateProvince
	(→ Sales.SalesTerritory is the bridge)
	FK_StateProvince_SalesTerritory_TerritoryID
	—

	Person.PhoneNumberType
	Person.PersonPhone
	FK_PersonPhone_PhoneNumberType_PhoneNumberTypeID
	—

	Person.ContactType
	Person.BusinessEntityContact
	FK_BusinessEntityContact_ContactType_ContactTypeID
	—

	HumanResources.Employee
	HumanResources.EmployeeDepartmentHistory
	FK_EmployeeDepartmentHistory_Employee_BusinessEntityID
	—

	HumanResources.Employee
	HumanResources.EmployeePayHistory
	FK_EmployeePayHistory_Employee_BusinessEntityID
	—

	HumanResources.Employee
	HumanResources.JobCandidate.BusinessEntityID
	FK_JobCandidate_Employee_BusinessEntityID
	—

	HumanResources.Employee
	Production.Document.Owner
	FK_Document_Employee_Owner
	—

	HumanResources.Employee
	Sales.SalesPerson
	FK_SalesPerson_Employee_BusinessEntityID
	—

	HumanResources.Employee
	Purchasing.PurchaseOrderHeader.EmployeeID
	FK_PurchaseOrderHeader_Employee_EmployeeID
	—

	HumanResources.Department
	HumanResources.EmployeeDepartmentHistory
	FK_EmployeeDepartmentHistory_Department_DepartmentID
	—

	HumanResources.Shift
	HumanResources.EmployeeDepartmentHistory
	FK_EmployeeDepartmentHistory_Shift_ShiftID
	—

	Production.ProductCategory
	Production.ProductSubcategory
	FK_ProductSubcategory_ProductCategory_ProductCategoryID
	—

	Production.ProductSubcategory
	Production.Product
	FK_Product_ProductSubcategory_ProductSubcategoryID
	—

	Production.ProductModel
	Production.Product
	FK_Product_ProductModel_ProductModelID
	—

	Production.ProductModel
	Production.ProductModelIllustration
	FK_ProductModelIllustration_ProductModel_ProductModelID
	—

	Production.ProductModel
	Production.ProductModelProductDescriptionCulture
	FK_ProductModelProductDescriptionCulture_ProductModel_ProductModelID
	—

	Production.Product
	Production.BillOfMaterials.ComponentID
	FK_BillOfMaterials_Product_ComponentID
	—

	Production.Product
	Production.BillOfMaterials.ProductAssemblyID
	FK_BillOfMaterials_Product_ProductAssemblyID
	—

	Production.Product
	Production.ProductCostHistory
	FK_ProductCostHistory_Product_ProductID
	—

	Production.Product
	Production.ProductDocument
	FK_ProductDocument_Product_ProductID
	—

	Production.Product
	Production.ProductInventory
	FK_ProductInventory_Product_ProductID
	—

	Production.Product
	Production.ProductListPriceHistory
	FK_ProductListPriceHistory_Product_ProductID
	—

	Production.Product
	Production.ProductProductPhoto
	FK_ProductProductPhoto_Product_ProductID
	—

	Production.Product
	Production.ProductReview
	FK_ProductReview_Product_ProductID
	—

	Production.Product
	Production.TransactionHistory
	FK_TransactionHistory_Product_ProductID
	—

	Production.Product
	Production.WorkOrder
	FK_WorkOrder_Product_ProductID
	—

	Production.Product
	Purchasing.ProductVendor
	FK_ProductVendor_Product_ProductID
	—

	Production.Product
	Purchasing.PurchaseOrderDetail
	FK_PurchaseOrderDetail_Product_ProductID
	—

	Production.Product
	Sales.SalesOrderDetail (via SOP)
	indirect
	—

	Production.Product
	Sales.ShoppingCartItem
	FK_ShoppingCartItem_Product_ProductID
	—

	Production.Product
	Sales.SpecialOfferProduct
	FK_SpecialOfferProduct_Product_ProductID
	—

	Production.UnitMeasure
	Production.Product.SizeUnitMeasureCode
	FK_Product_UnitMeasure_SizeUnitMeasureCode
	—

	Production.UnitMeasure
	Production.Product.WeightUnitMeasureCode
	FK_Product_UnitMeasure_WeightUnitMeasureCode
	—

	Production.UnitMeasure
	Production.BillOfMaterials
	FK_BillOfMaterials_UnitMeasure_UnitMeasureCode
	—

	Production.UnitMeasure
	Purchasing.ProductVendor
	FK_ProductVendor_UnitMeasure_UnitMeasureCode
	—

	Production.Location
	Production.ProductInventory
	FK_ProductInventory_Location_LocationID
	—

	Production.Location
	Production.WorkOrderRouting
	FK_WorkOrderRouting_Location_LocationID
	—

	Production.Illustration
	Production.ProductModelIllustration
	FK_ProductModelIllustration_Illustration_IllustrationID
	—

	Production.Document
	Production.ProductDocument
	FK_ProductDocument_Document_DocumentNode
	—

	Production.ProductDescription
	Production.ProductModelProductDescriptionCulture
	FK_ProductModelProductDescriptionCulture_ProductDescription_ProductDescriptionID
	—

	Production.Culture
	Production.ProductModelProductDescriptionCulture
	FK_ProductModelProductDescriptionCulture_Culture_CultureID
	—

	Production.ProductPhoto
	Production.ProductProductPhoto
	FK_ProductProductPhoto_ProductPhoto_ProductPhotoID
	—

	Production.ScrapReason
	Production.WorkOrder
	FK_WorkOrder_ScrapReason_ScrapReasonID
	—

	Production.WorkOrder
	Production.WorkOrderRouting
	FK_WorkOrderRouting_WorkOrder_WorkOrderID
	—

	Purchasing.Vendor
	Purchasing.ProductVendor
	FK_ProductVendor_Vendor_BusinessEntityID
	—

	Purchasing.Vendor
	Purchasing.PurchaseOrderHeader.VendorID
	FK_PurchaseOrderHeader_Vendor_VendorID
	—

	Purchasing.ShipMethod
	Purchasing.PurchaseOrderHeader
	FK_PurchaseOrderHeader_ShipMethod_ShipMethodID
	—

	Purchasing.ShipMethod
	Sales.SalesOrderHeader
	FK_SalesOrderHeader_ShipMethod_ShipMethodID
	—

	Purchasing.PurchaseOrderHeader
	Purchasing.PurchaseOrderDetail
	FK_PurchaseOrderDetail_PurchaseOrderHeader_PurchaseOrderID
	—

	Sales.SalesTerritory
	Sales.Customer.TerritoryID
	FK_Customer_SalesTerritory_TerritoryID
	—

	Sales.SalesTerritory
	Sales.SalesPerson.TerritoryID
	FK_SalesPerson_SalesTerritory_TerritoryID
	—

	Sales.SalesTerritory
	Sales.SalesOrderHeader.TerritoryID
	FK_SalesOrderHeader_SalesTerritory_TerritoryID
	—

	Sales.SalesTerritory
	Sales.SalesTerritoryHistory
	FK_SalesTerritoryHistory_SalesTerritory_TerritoryID
	—

	Sales.Store
	Sales.Customer.StoreID
	FK_Customer_Store_StoreID
	—

	Sales.Customer
	Sales.SalesOrderHeader
	FK_SalesOrderHeader_Customer_CustomerID
	—

	Sales.SalesPerson
	Sales.SalesOrderHeader.SalesPersonID
	FK_SalesOrderHeader_SalesPerson_SalesPersonID
	—

	Sales.SalesPerson
	Sales.SalesPersonQuotaHistory
	FK_SalesPersonQuotaHistory_SalesPerson_BusinessEntityID
	—

	Sales.SalesPerson
	Sales.SalesTerritoryHistory
	FK_SalesTerritoryHistory_SalesPerson_BusinessEntityID
	—

	Sales.SalesPerson
	Sales.Store.SalesPersonID
	FK_Store_SalesPerson_SalesPersonID
	—

	Sales.SalesOrderHeader
	Sales.SalesOrderDetail
	FK_SalesOrderDetail_SalesOrderHeader_SalesOrderID
	CASCADE

	Sales.SalesOrderHeader
	Sales.SalesOrderHeaderSalesReason
	FK_SalesOrderHeaderSalesReason_SalesOrderHeader_SalesOrderID
	CASCADE

	Sales.SalesReason
	Sales.SalesOrderHeaderSalesReason
	FK_SalesOrderHeaderSalesReason_SalesReason_SalesReasonID
	—

	Sales.CreditCard
	Sales.SalesOrderHeader
	FK_SalesOrderHeader_CreditCard_CreditCardID
	—

	Sales.CreditCard
	Sales.PersonCreditCard
	FK_PersonCreditCard_CreditCard_CreditCardID
	—

	Sales.Currency
	Sales.CurrencyRate.FromCurrencyCode
	FK_CurrencyRate_Currency_FromCurrencyCode
	—

	Sales.Currency
	Sales.CurrencyRate.ToCurrencyCode
	FK_CurrencyRate_Currency_ToCurrencyCode
	—

	Sales.Currency
	Sales.CountryRegionCurrency
	FK_CountryRegionCurrency_Currency_CurrencyCode
	—

	Sales.CurrencyRate
	Sales.SalesOrderHeader
	FK_SalesOrderHeader_CurrencyRate_CurrencyRateID
	—

	Sales.SpecialOffer
	Sales.SpecialOfferProduct
	FK_SpecialOfferProduct_SpecialOffer_SpecialOfferID
	—

	Sales.SpecialOfferProduct (composite PK)
	Sales.SalesOrderDetail
	FK_SalesOrderDetail_SpecialOfferProduct_SpecialOfferIDProductID
	—


2.2 Dependency Notes
· Composite FKs: SalesOrderDetail → SpecialOfferProduct (SpecialOfferID, ProductID) enforces that you cannot sell a product with an offer that does not include that product.
· Cascading deletes: Only SalesOrderDetail and SalesOrderHeaderSalesReason cascade on SalesOrderHeader deletion. This is intentional: deleting an order removes its details and reason mappings.
· Polymorphic FK: Person.BusinessEntityContact.PersonID → Person.BusinessEntityID and BusinessEntityContact.BusinessEntityID → BusinessEntityID allow the same Person to be a contact for many BusinessEntities and vice versa.
· No cascade on the rest: All other FKs use default NO ACTION, meaning deletes of parent records with children will fail. This is a deliberate referential-integrity safety net.
2.3 Critical Dependency Chains
	Chain
	Use Case

	BusinessEntity → Person → Employee → SalesPerson → SalesOrderHeader
	Resolves salesperson identity on every order

	CountryRegion → StateProvince → Address → BusinessEntityAddress
	Geographical resolution of any party

	ProductCategory → ProductSubcategory → Product
	Product taxonomy

	ProductModel → Product + ProductDescription × Culture
	Multilingual catalog

	Product → BillOfMaterials (self-join) → WorkOrder → WorkOrderRouting → Location
	Manufacturing & routing

	Vendor → ProductVendor ← Product; Vendor → PurchaseOrderHeader → PurchaseOrderDetail → Product
	Procurement loop

	SalesTerritory → SalesPerson, Customer, SalesOrderHeader
	Territory-based reporting



3. Data Dictionary
3.1 User-Defined Data Types (Aliases)
	Type
	Base Type
	Used In

	dbo.AccountNumber
	nvarchar(15)
	Vendor.AccountNumber, SalesOrderHeader.AccountNumber

	dbo.Flag
	bit NOT NULL
	Many boolean flags (MakeFlag, SalariedFlag, OnlineOrderFlag, etc.)

	dbo.Name
	nvarchar(50) NULL
	Most name fields

	dbo.NameStyle
	bit NOT NULL
	Person.NameStyle

	dbo.OrderNumber
	nvarchar(25)
	SalesOrderHeader.PurchaseOrderNumber

	dbo.Phone
	nvarchar(25)
	PersonPhone.PhoneNumber


3.2 Tables by Schema
Format: Column | Data Type | Nullability | Default / Identity | Description
dbo schema
dbo.AWBuildVersion
	Column
	Type
	Null
	Default
	Description

	SystemInformationID
	tinyint IDENTITY
	NO
	—
	PK

	Database Version
	nvarchar(25)
	NO
	—
	Version 9.yy.mm.dd.00

	VersionDate
	datetime
	NO
	—
	When this version was published

	ModifiedDate
	datetime
	NO
	getdate()
	Audit timestamp


dbo.DatabaseLog (DDL audit)
	Column
	Type
	Null
	Default
	Description

	DatabaseLogID
	int IDENTITY
	NO
	—
	PK (NONCLUSTERED)

	PostTime
	datetime
	NO
	—
	When DDL ran

	DatabaseUser
	sysname
	NO
	—
	Caller

	Event
	sysname
	NO
	—
	DDL event type

	Schema
	sysname
	YES
	—
	Target schema

	Object
	sysname
	YES
	—
	Target object

	TSQL
	nvarchar(max)
	NO
	—
	Statement executed

	XmlEvent
	xml
	NO
	—
	Raw EVENTDATA()


dbo.ErrorLog
	Column
	Type
	Null
	Default
	Description

	ErrorLogID
	int IDENTITY
	NO
	—
	PK (CLUSTERED)

	ErrorTime
	datetime
	NO
	getdate()
	When error occurred

	UserName
	sysname
	NO
	—
	Caller

	ErrorNumber
	int
	NO
	—
	SQL error #

	ErrorSeverity
	int
	YES
	—
	Severity

	ErrorState
	int
	YES
	—
	State

	ErrorProcedure
	nvarchar(126)
	YES
	—
	Originating proc

	ErrorLine
	int
	YES
	—
	Line number

	ErrorMessage
	nvarchar(4000)
	NO
	—
	Error text


dbo.errores, dbo.estudiantes, dbo.t1 (single int id columns — ad-hoc, no PK)
dbo.monedas (varchar columns — denormalized, no PK)
dbo.MuestreoDiez (sample of Person.Address 10 rows — sampling/test, no PK)
⚠️ DBA Action: errores, estudiantes, t1, monedas, MuestreoDiez appear to be test/utility tables, not part of the canonical AW schema. Recommend review, naming standard compliance, and possible relocation to a test or archive schema.
HumanResources schema
HumanResources.Department
	Column
	Type
	Null
	Default
	Description

	DepartmentID
	smallint IDENTITY
	NO
	—
	PK (CLUSTERED)

	Name
	dbo.Name
	NO
	—
	Department name

	GroupName
	dbo.Name
	NO
	—
	High-level group

	ModifiedDate
	datetime
	NO
	getdate()
	—


HumanResources.Employee
	Column
	Type
	Null
	Default
	Description

	BusinessEntityID
	int
	NO
	—
	PK, FK → Person.Person

	NationalIDNumber
	nvarchar(15)
	NO
	—
	SSN-like

	LoginID
	nvarchar(256)
	NO
	—
	Network login

	OrganizationNode
	hierarchyid
	YES
	—
	Org tree position

	OrganizationLevel
	(computed)
	—
	—
	OrgNode.GetLevel()

	JobTitle
	nvarchar(50)
	NO
	—
	—

	BirthDate
	date
	NO
	—
	CHECK ≥ 1930 & ≤ 18 yrs ago

	MaritalStatus
	nchar(1)
	NO
	—
	CHECK M/S

	Gender
	nchar(1)
	NO
	—
	CHECK M/F

	HireDate
	date
	NO
	—
	CHECK ≥ 1996-07-01

	SalariedFlag
	dbo.Flag
	NO
	(1)
	0=hourly, 1=salaried

	VacationHours
	smallint
	NO
	(0)
	CHECK -40..240

	SickLeaveHours
	smallint
	NO
	(0)
	CHECK 0..120

	CurrentFlag
	dbo.Flag
	NO
	(1)
	Active?

	rowguid
	uniqueidentifier ROWGUIDCOL
	NO
	newid()
	—

	ModifiedDate
	datetime
	NO
	getdate()
	—


HumanResources.EmployeeDepartmentHistory
	Column
	Type
	Null
	Description

	BusinessEntityID
	int
	NO
	PK part, FK → Employee

	DepartmentID
	smallint
	NO
	PK part, FK → Department

	ShiftID
	tinyint
	NO
	PK part, FK → Shift

	StartDate
	date
	NO
	PK part

	EndDate
	date
	YES
	NULL = current

	ModifiedDate
	datetime
	NO
	—


HumanResources.EmployeePayHistory
	Column
	Type
	Null
	Description

	BusinessEntityID
	int
	NO
	PK part, FK → Employee

	RateChangeDate
	datetime
	NO
	PK part

	Rate
	money
	NO
	CHECK 6.50..200.00

	PayFrequency
	tinyint
	NO
	CHECK 1 or 2 (monthly/biweekly)

	ModifiedDate
	datetime
	NO
	—


HumanResources.JobCandidate
	Column
	Type
	Null
	Description

	JobCandidateID
	int IDENTITY
	NO
	PK

	BusinessEntityID
	int
	YES
	FK → Employee (NULL if not hired)

	Resume
	xml (HRResumeSchemaCollection)
	YES
	Typed XML

	ModifiedDate
	datetime
	NO
	—


HumanResources.Shift
	Column
	Type
	Null
	Description

	ShiftID
	tinyint IDENTITY
	NO
	PK

	Name
	dbo.Name
	NO
	"Day", "Evening", "Night"

	StartTime
	time(7)
	NO
	—

	EndTime
	time(7)
	NO
	—

	ModifiedDate
	datetime
	NO
	—


Person schema
Person.BusinessEntity (HUB)
	Column
	Type
	Null
	Default
	Description

	BusinessEntityID
	int IDENTITY NOT FOR REPLICATION
	NO
	—
	PK (CLUSTERED)

	rowguid
	uniqueidentifier ROWGUIDCOL
	NO
	newid()
	—

	ModifiedDate
	datetime
	NO
	getdate()
	—


Person.Person
	Column
	Type
	Null
	Default
	Description

	BusinessEntityID
	int
	NO
	—
	PK, FK → BusinessEntity

	PersonType
	nchar(2)
	NO
	—
	CHECK: SC, IN, SP, EM, VC, GC

	NameStyle
	dbo.NameStyle
	NO
	(0)
	0=Western, 1=Eastern

	Title
	nvarchar(8)
	YES
	—
	Mr., Ms.

	FirstName
	dbo.Name
	NO
	—
	—

	MiddleName
	dbo.Name
	YES
	—
	—

	LastName
	dbo.Name
	NO
	—
	—

	Suffix
	nvarchar(10)
	YES
	—
	Jr., Sr.

	EmailPromotion
	int
	NO
	(0)
	CHECK 0..2

	AdditionalContactInfo
	xml (AdditionalContactInfoSchemaCollection)
	YES
	—
	Typed

	Demographics
	xml (IndividualSurveySchemaCollection)
	YES
	—
	Typed

	rowguid
	uniqueidentifier ROWGUIDCOL
	NO
	newid()
	—

	ModifiedDate
	datetime
	NO
	getdate()
	—


Person.Address
	Column
	Type
	Null
	Default
	Description

	AddressID
	int IDENTITY NOT FOR REPLICATION
	NO
	—
	PK

	AddressLine1
	nvarchar(60)
	NO
	—
	—

	AddressLine2
	nvarchar(60)
	YES
	—
	—

	City
	nvarchar(30)
	NO
	—
	—

	StateProvinceID
	int
	NO
	—
	FK → StateProvince

	PostalCode
	nvarchar(15)
	NO
	—
	—

	SpatialLocation
	geography
	YES
	—
	Lat/long

	rowguid
	uniqueidentifier ROWGUIDCOL
	NO
	newid()
	—

	ModifiedDate
	datetime
	NO
	getdate()
	—


Person.AddressType — Lookup (Billing, Home, Shipping, Main Office, Primary, Shipping, Tour)
Person.BusinessEntityAddress — Cross-ref (BE × Address × AddressType), PK composite
Person.BusinessEntityContact — Cross-ref (BE × Person × ContactType), PK composite
Person.ContactType — Lookup (e.g., "Owner", "Sales Contact", "Purchasing Manager")
Person.CountryRegion — PK = CountryRegionCode nvarchar(3)
Person.EmailAddress — PK composite (BusinessEntityID, EmailAddressID)
Person.Password — PK BusinessEntityID, holds PasswordHash (varchar 128), PasswordSalt (varchar 10)
Person.PersonPhone — PK composite (BusinessEntityID, PhoneNumber, PhoneNumberTypeID)
Person.PhoneNumberType — Lookup (Cell, Home, Work, etc.)
Person.StateProvince — StateProvinceID, code, country FK, IsOnlyStateProvinceFlag (default 1), TerritoryID FK
Production schema
Production.Product (central entity)
	Column
	Type
	Null
	Default
	Description

	ProductID
	int IDENTITY
	NO
	—
	PK

	Name
	dbo.Name
	NO
	—
	—

	ProductNumber
	nvarchar(25)
	NO
	—
	Unique-ish

	MakeFlag
	dbo.Flag
	NO
	(1)
	0=purchased, 1=manufactured

	FinishedGoodsFlag
	dbo.Flag
	NO
	(1)
	Salable?

	Color
	nvarchar(15)
	YES
	—
	—

	SafetyStockLevel
	smallint
	NO
	—
	CHECK > 0

	ReorderPoint
	smallint
	NO
	—
	CHECK > 0

	StandardCost
	money
	NO
	—
	CHECK ≥ 0

	ListPrice
	money
	NO
	—
	CHECK ≥ 0

	Size
	nvarchar(5)
	YES
	—
	—

	SizeUnitMeasureCode
	nchar(3)
	YES
	—
	FK → UnitMeasure

	WeightUnitMeasureCode
	nchar(3)
	YES
	—
	FK → UnitMeasure

	Weight
	decimal(8,2)
	YES
	—
	CHECK > 0

	DaysToManufacture
	int
	NO
	—
	CHECK ≥ 0

	ProductLine
	nchar(2)
	YES
	—
	R/M/T/S

	Class
	nchar(2)
	YES
	—
	H/M/L

	Style
	nchar(2)
	YES
	—
	W/M/U

	ProductSubcategoryID
	int
	YES
	—
	FK

	ProductModelID
	int
	YES
	—
	FK

	SellStartDate
	datetime
	NO
	—
	—

	SellEndDate
	datetime
	YES
	—
	—

	DiscontinuedDate
	datetime
	YES
	—
	—

	rowguid
	uniqueidentifier ROWGUIDCOL
	NO
	newid()
	—

	ModifiedDate
	datetime
	NO
	getdate()
	—


Production.ProductCategory — ID, Name
Production.ProductSubcategory — ID, FK → Category, Name
Production.ProductModel — ID, Name, CatalogDescription (XML), Instructions (XML)
Production.ProductDescription — ID, Description (nvarchar 400)
Production.ProductModelProductDescriptionCulture — composite PK (ProductModelID, ProductDescriptionID, CultureID), joins model × description × culture
Production.Culture — CultureID (nchar 6), Name
Production.ProductPhoto — ID, ThumbNailPhoto (varbinary max), LargePhoto (varbinary max), filenames
Production.ProductProductPhoto — composite PK (ProductID, ProductPhotoID), Primary flag
Production.ProductReview — ID, FK Product, ReviewerName, ReviewDate, EmailAddress, Rating (1-5), Comments (nvarchar 3850)
Production.ProductInventory — composite PK (ProductID, LocationID), Shelf, Bin, Quantity
Production.ProductListPriceHistory — composite PK (ProductID, StartDate), ListPrice
Production.ProductCostHistory — composite PK (ProductID, StartDate), StandardCost
Production.ProductDocument — composite PK (ProductID, DocumentNode) — links to FileTable-like docs
Production.Document — hierarchyid PK, DocumentLevel (computed), Title, Owner (FK Employee), FolderFlag, FileName, FileExtension, Revision, ChangeNumber, Status (1-3), DocumentSummary, Document (varbinary max)
Production.Illustration — ID, Diagram (xml)
Production.ProductModelIllustration — composite PK (ProductModelID, IllustrationID)
Production.BillOfMaterials — ID, ProductAssemblyID (FK), ComponentID (FK), StartDate, EndDate, UnitMeasureCode, BOMLevel, PerAssemblyQty
Production.UnitMeasure — UnitMeasureCode (nchar 3) PK, Name
Production.Location — ID, Name, CostRate, Availability
Production.ScrapReason — ID, Name
Production.WorkOrder — ID, ProductID, OrderQty, StockedQty (computed), ScrappedQty, StartDate, EndDate, DueDate, ScrapReasonID
Production.WorkOrderRouting — composite PK (WorkOrderID, ProductID, OperationSequence), LocationID, dates, costs, ActualResourceHrs
Production.TransactionHistory — ID (IDENTITY 100000), ProductID, ReferenceOrderID, ReferenceOrderLineID, TransactionDate, TransactionType (W/S/P), Quantity, ActualCost
Production.TransactionHistoryArchive — Same structure (no IDENTITY) — historical/archived
Purchasing schema
Purchasing.Vendor
	Column
	Type
	Null
	Default
	Description

	BusinessEntityID
	int
	NO
	—
	PK, FK → BusinessEntity

	AccountNumber
	dbo.AccountNumber
	NO
	—
	Vendor acct

	Name
	dbo.Name
	NO
	—
	—

	CreditRating
	tinyint
	NO
	—
	CHECK 1..5

	PreferredVendorStatus
	dbo.Flag
	NO
	(1)
	—

	ActiveFlag
	dbo.Flag
	NO
	(1)
	—

	PurchasingWebServiceURL
	nvarchar(1024)
	YES
	—
	—

	ModifiedDate
	datetime
	NO
	getdate()
	—


Purchasing.PurchaseOrderHeader
	Column
	Type
	Null
	Default
	Description

	PurchaseOrderID
	int IDENTITY
	NO
	—
	PK

	RevisionNumber
	tinyint
	NO
	(0)
	—

	Status
	tinyint
	NO
	(1)
	CHECK 1..4

	EmployeeID
	int
	NO
	—
	FK → Employee

	VendorID
	int
	NO
	—
	FK → Vendor

	ShipMethodID
	int
	NO
	—
	FK → ShipMethod

	OrderDate
	datetime
	NO
	getdate()
	—

	ShipDate
	datetime
	YES
	—
	—

	SubTotal
	money
	NO
	(0.00)
	—

	TaxAmt
	money
	NO
	(0.00)
	—

	Freight
	money
	NO
	(0.00)
	—

	TotalDue
	(computed PERSISTED)
	NO
	—
	SubTotal+Tax+Freight

	ModifiedDate
	datetime
	NO
	getdate()
	—


Purchasing.PurchaseOrderDetail
	Column
	Type
	Null
	Default
	Description

	PurchaseOrderID
	int
	NO
	—
	PK part, FK

	PurchaseOrderDetailID
	int IDENTITY
	NO
	—
	PK part

	DueDate
	datetime
	NO
	—
	—

	OrderQty
	smallint
	NO
	—
	CHECK > 0

	ProductID
	int
	NO
	—
	FK → Product

	UnitPrice
	money
	NO
	—
	CHECK ≥ 0

	LineTotal
	(computed)
	—
	—
	Qty × Price

	ReceivedQty
	decimal(8,2)
	NO
	—
	CHECK ≥ 0

	RejectedQty
	decimal(8,2)
	NO
	—
	CHECK ≥ 0

	StockedQty
	(computed)
	—
	—
	Received - Rejected

	ModifiedDate
	datetime
	NO
	getdate()
	—


Purchasing.ProductVendor — composite PK (ProductID, BusinessEntityID), AverageLeadTime, StandardPrice, LastReceiptCost, LastReceiptDate, MinOrderQty, MaxOrderQty, OnOrderQty, UnitMeasureCode
Purchasing.ShipMethod — ID, Name, ShipBase, ShipRate, rowguid
Sales schema
Sales.Customer
	Column
	Type
	Null
	Default
	Description

	CustomerID
	int IDENTITY NOT FOR REPLICATION
	NO
	—
	PK

	PersonID
	int
	YES
	—
	FK → Person (if individual)

	StoreID
	int
	YES
	—
	FK → Store (if reseller)

	TerritoryID
	int
	YES
	—
	FK → SalesTerritory

	AccountNumber
	(computed)
	—
	—
	AW+leading zeros(CustomerID)

	rowguid
	uniqueidentifier ROWGUIDCOL
	NO
	newid()
	—

	ModifiedDate
	datetime
	NO
	getdate()
	—


Rule: Either PersonID or StoreID is set, not both (XOR enforced by views, not by constraint).
Sales.SalesOrderHeader
	Column
	Type
	Null
	Default
	Description

	SalesOrderID
	int IDENTITY NOT FOR REPLICATION
	NO
	—
	PK

	RevisionNumber
	tinyint
	NO
	(0)
	—

	OrderDate
	datetime
	NO
	getdate()
	—

	DueDate
	datetime
	NO
	—
	CHECK ≥ OrderDate

	ShipDate
	datetime
	YES
	—
	CHECK ≥ OrderDate

	Status
	tinyint
	NO
	(1)
	CHECK 0..8

	OnlineOrderFlag
	dbo.Flag
	NO
	(1)
	—

	SalesOrderNumber
	(computed)
	—
	—
	SO+SalesOrderID

	PurchaseOrderNumber
	dbo.OrderNumber
	YES
	—
	—

	AccountNumber
	dbo.AccountNumber
	YES
	—
	—

	CustomerID
	int
	NO
	—
	FK

	SalesPersonID
	int
	YES
	—
	FK → SalesPerson

	TerritoryID
	int
	YES
	—
	FK → SalesTerritory

	BillToAddressID
	int
	NO
	—
	FK → Address

	ShipToAddressID
	int
	NO
	—
	FK → Address

	ShipMethodID
	int
	NO
	—
	FK → ShipMethod

	CreditCardID
	int
	YES
	—
	FK → CreditCard

	CreditCardApprovalCode
	varchar(15)
	YES
	—
	—

	CurrencyRateID
	int
	YES
	—
	FK → CurrencyRate

	SubTotal
	money
	NO
	(0.00)
	—

	TaxAmt
	money
	NO
	(0.00)
	—

	Freight
	money
	NO
	(0.00)
	—

	TotalDue
	(computed)
	—
	—
	SubTotal+Tax+Freight

	Comment
	nvarchar(128)
	YES
	—
	—

	rowguid
	uniqueidentifier ROWGUIDCOL
	NO
	newid()
	—

	ModifiedDate
	datetime
	NO
	getdate()
	—


Sales.SalesOrderDetail
PK composite (SalesOrderID, SalesOrderDetailID). OrderQty, ProductID, SpecialOfferID, UnitPrice, UnitPriceDiscount, LineTotal (computed). FK composite (SpecialOfferID, ProductID) → SpecialOfferProduct.
Sales.SalesOrderHeaderSalesReason — composite PK (SalesOrderID, SalesReasonID)
Sales.SalesPerson — BusinessEntityID PK, TerritoryID, SalesQuota, Bonus, CommissionPct, SalesYTD, SalesLastYear
Sales.SalesPersonQuotaHistory — composite PK (BusinessEntityID, QuotaDate), SalesQuota
Sales.SalesTerritory — TerritoryID, Name, CountryRegionCode (FK), Group, SalesYTD, SalesLastYear, CostYTD, CostLastYear
Sales.SalesTerritoryHistory — composite PK (BusinessEntityID, StartDate, TerritoryID), EndDate
Sales.Store — BusinessEntityID PK, Name, SalesPersonID (FK), Demographics (xml StoreSurvey)
Sales.ShoppingCartItem — ShoppingCartItemID, ShoppingCartID (nvarchar 50), Quantity, ProductID, DateCreated
Sales.SpecialOffer — SpecialOfferID, Description, DiscountPct, Type, Category, StartDate, EndDate, MinQty, MaxQty
Sales.SpecialOfferProduct — composite PK (SpecialOfferID, ProductID)
Sales.SalesReason — SalesReasonID, Name, ReasonType
Sales.SalesTaxRate — SalesTaxRateID, StateProvinceID (FK), TaxType (1..3), TaxRate, Name
Sales.CountryRegionCurrency — composite PK (CountryRegionCode, CurrencyCode)
Sales.Currency — CurrencyCode (nchar 3) PK, Name
Sales.CurrencyRate — CurrencyRateID, CurrencyRateDate, FromCurrencyCode, ToCurrencyCode, AverageRate, EndOfDayRate
Sales.CreditCard — CreditCardID, CardType, CardNumber, ExpMonth, ExpYear
Sales.PersonCreditCard — composite PK (BusinessEntityID, CreditCardID)
3.3 Views (20)
	View
	Schema-bound?
	Purpose

	Person.vAdditionalContactInfo
	No
	XML shredding of AdditionalContactInfo

	Person.vStateProvinceCountryRegion
	Yes
	State × Country join (indexable)

	HumanResources.vEmployee
	No
	Denormalized employee + contact + address

	HumanResources.vEmployeeDepartment
	No
	Current dept only (EndDate IS NULL)

	HumanResources.vEmployeeDepartmentHistory
	No
	Full history with shift

	HumanResources.vJobCandidate
	No
	Resume shredded into columns

	HumanResources.vJobCandidateEmployment
	No
	Employment history nodes

	HumanResources.vJobCandidateEducation
	No
	Education history nodes

	Sales.vIndividualCustomer
	No
	Person customers only (StoreID IS NULL)

	Sales.vPersonDemographics
	No
	Demographics XML fields

	Sales.vSalesPerson
	No
	Salesperson w/ contact, address, territory

	Sales.vSalesPersonSalesByFiscalYears
	No
	PIVOT 2002/2003/2004 by salesperson

	Sales.vStoreWithAddresses
	No
	Stores + addresses

	Sales.vStoreWithContacts
	No
	Stores + contacts

	Sales.vStoreWithDemographics
	No
	XML shred for store survey

	Purchasing.vVendorWithAddresses
	No
	Vendor addresses

	Purchasing.vVendorWithContacts
	No
	Vendor contacts

	Production.vProductAndDescription
	Yes
	Products × descriptions × culture (indexable)

	Production.vProductModelCatalogDescription
	No
	XML shred for catalog

	Production.vProductModelInstructions
	No
	XML shred for manufacturing steps



4. Programmability Objects
4.1 Scalar User-Defined Functions
	Function
	Returns
	Logic

	dbo.ufnGetAccountingStartDate()
	datetime
	Hardcoded: 2003-07-01

	dbo.ufnGetAccountingEndDate()
	datetime
	Last instant of fiscal year 2004

	dbo.ufnGetDocumentStatusText(@Status tinyint)
	nvarchar(16)
	1→Pending approval, 2→Approved, 3→Obsolete

	dbo.ufnGetPurchaseOrderStatusText(@Status)
	nvarchar(15)
	1→Pending, 2→Approved, 3→Rejected, 4→Complete

	dbo.ufnGetSalesOrderStatusText(@Status)
	nvarchar(15)
	1→In process, 2→Approved, 3→Backordered, 4→Rejected, 5→Shipped, 6→Cancelled

	dbo.ufnGetProductListPrice(@ProductID, @OrderDate)
	money
	Effective list price from ProductListPriceHistory

	dbo.ufnGetProductStandardCost(@ProductID, @OrderDate)
	money
	Effective cost from ProductCostHistory

	dbo.ufnGetProductDealerPrice(@ProductID, @OrderDate)
	money
	ListPrice × 0.60

	dbo.ufnGetStock(@ProductID)
	int
	Sum of qty at LocationID=6; returns 0 if NULL

	dbo.ufnLeadingZeros(@Value int)
	varchar(8)
	Pads to 8 chars, SCHEMABINDING ✓


4.2 Table-Valued User-Defined Function
	Function
	Returns
	Purpose

	dbo.ufnGetContactInformation(@PersonID int)
	TABLE (PersonID, FirstName, LastName, JobTitle, BusinessEntityType)
	Returns one row per role a person holds: Employee, Vendor Contact, Store Contact, Consumer


4.3 Stored Procedures
dbo.uspGetBillOfMaterials
	Aspect
	Detail

	Params
	@StartProductID int, @CheckDate datetime

	Returns
	BOM tree (multi-level): ProductAssemblyID, ComponentID, ComponentDesc, TotalQuantity, StandardCost, ListPrice, BOMLevel, RecursionLevel

	Logic
	Recursive CTE traversing BillOfMaterials; OPTION (MAXRECURSION 25)

	Use
	"What do I need to build Product X as of date Y?"


dbo.uspGetWhereUsedProductID
	Aspect
	Detail

	Params
	@StartProductID int, @CheckDate datetime

	Returns
	Reverse BOM (which assemblies use this component)

	Logic
	Recursive CTE, inverse direction of uspGetBillOfMaterials; MAXRECURSION 25

	Use
	"Where is Component X used?"


dbo.uspGetEmployeeManagers
	Aspect
	Detail

	Params
	@BusinessEntityID int

	Returns
	Manager chain (ancestors) with names, levels, OrganizationNode path

	Logic
	hierarchyid.GetAncestor(1) recursive CTE

	Use
	"Who is in this employee's management chain?"


dbo.uspGetManagerEmployees
	Aspect
	Detail

	Params
	@BusinessEntityID int

	Returns
	All direct/indirect reports with manager name

	Logic
	Recursive CTE through OrganizationNode

	Use
	"Who reports (directly or transitively) to this manager?"


dbo.uspSearchCandidateResumes
	Aspect
	Detail

	Params
	@searchString nvarchar(1000), @useInflectional bit=0, @useThesaurus bit=0, @language int=0

	Returns
	JobCandidateID, RANK from full-text search

	Logic
	Branches: FREETEXTTABLE (inflectional+thesaurus), CONTAINSTABLE FORMSOF(THESAURUS), CONTAINSTABLE FORMSOF(INFLECTIONAL), plain CONTAINSTABLE

	Use
	Resume search using full-text catalog AW2025FullTextCatalog


dbo.uspLogError
	Aspect
	Detail

	Params
	@ErrorLogID int OUTPUT

	Returns
	OUTPUT: the inserted ErrorLogID (0 if nothing logged)

	Logic
	Reads ERROR_NUMBER(), ERROR_SEVERITY(), etc. from current CATCH; inserts into ErrorLog; returns new ID; must be called inside a CATCH block

	Use
	Standard error logger


dbo.uspPrintError
	Aspect
	Detail

	Params
	None

	Returns
	PRINT statements with formatted error info

	Logic
	Pure formatter; must be called inside CATCH

	Use
	Diagnostics


HumanResources.uspUpdateEmployeeHireInfo
	Aspect
	Detail

	Params
	@BusinessEntityID, @JobTitle, @HireDate, @RateChangeDate, @Rate, @PayFrequency, @CurrentFlag

	Returns
	None

	Logic
	BEGIN TRANSACTION → UPDATE Employee → INSERT EmployeePayHistory → COMMIT. On error: ROLLBACK + uspLogError

	Use
	Atomic job-title + salary change


HumanResources.uspUpdateEmployeeLogin
	Aspect
	Detail

	Params
	@BusinessEntityID, @OrganizationNode, @LoginID, @JobTitle, @HireDate, @CurrentFlag

	Logic
	UPDATE Employee. On error → uspLogError


HumanResources.uspUpdateEmployeePersonalInfo
	Aspect
	Detail

	Params
	@BusinessEntityID, @NationalIDNumber, @BirthDate, @MaritalStatus, @Gender

	Logic
	UPDATE Employee. On error → uspLogError


4.4 DDL Trigger
	Trigger
	Scope
	Fires On
	Action

	ddlDatabaseTriggerLog
	DATABASE
	DDL_DATABASE_LEVEL_EVENTS
	Inserts row into dbo.DatabaseLog with EVENTDATA() info; also PRINTs event; ENABLED


4.5 Parameter Conventions Summary
	Convention
	Pattern

	Parameter naming
	@CamelCase matching column names

	All UDFs and procs
	SET NOCOUNT ON

	Date predicates
	BETWEEN StartDate AND COALESCE(EndDate, '99991231')

	Error handling
	TRY…CATCH with [dbo].[uspLogError]

	Recursion guard
	OPTION (MAXRECURSION 25)

	XML namespace prefixes
	Declared per namespace (e.g., p1, wm, wf, ci, act)



5. Indexing & Performance Considerations
5.1 Current Indexing Strategy
The script does not include explicit CREATE INDEX statements (no non-clustered indexes beyond PKs and a few unique constraints). Indexing is entirely driven by:
· Primary Keys (clustered, except where noted)
· Unique constraints (always nonclustered)
· Foreign Keys (which create no index in SQL Server by default — ⚠️)
Primary Key Index Summary
	Table
	PK Type
	Notes

	Most tables
	CLUSTERED
	Standard

	Production.Document
	CLUSTERED on DocumentNode (hierarchyid) + UNIQUE NONCLUSTERED on rowguid
	rowguid index supports FileStream lookup

	Production.ProductProductPhoto
	NONCLUSTERED PK
	Clustered key may be different — verify

	Production.BillOfMaterials
	NONCLUSTERED PK (on BillOfMaterialsID)
	Frequent range scans by (ProductAssemblyID, ComponentID) may be slow without supporting index

	dbo.DatabaseLog
	NONCLUSTERED PK on DatabaseLogID
	Audit table — likely append-heavy


5.2 ⚠️ Critical Missing Indexes (Foreign Key Support)
SQL Server does not auto-create indexes on FK columns. The following FK columns are highly likely to need supporting indexes to avoid table/clustered-index scans on joins, deletes, and updates:
High Priority (Large tables, high-traffic joins)
	Child Table
	FK Column
	Recommend Index

	Sales.SalesOrderDetail
	SalesOrderID (CASCADE)
	PK already covers

	Sales.SalesOrderDetail
	(SpecialOfferID, ProductID)
	PK already covers (composite)

	Production.TransactionHistory
	ProductID
	✓ recommended

	Production.WorkOrder
	ProductID
	✓

	Production.WorkOrderRouting
	WorkOrderID
	PK already covers (composite)

	Production.WorkOrderRouting
	LocationID
	✓

	Production.ProductInventory
	ProductID, LocationID
	PK covers

	Production.ProductListPriceHistory
	ProductID
	PK covers (composite)

	Production.ProductCostHistory
	ProductID
	PK covers

	Purchasing.PurchaseOrderDetail
	PurchaseOrderID
	PK covers (composite)

	Purchasing.PurchaseOrderDetail
	ProductID
	✓

	Purchasing.PurchaseOrderHeader
	EmployeeID, VendorID, ShipMethodID
	✓ all three

	Sales.SalesOrderHeader
	CustomerID, SalesPersonID, TerritoryID, ShipMethodID, BillToAddressID, ShipToAddressID
	✓ all

	Sales.Customer
	PersonID, StoreID, TerritoryID
	✓ (note: only one is set)

	Sales.SalesPersonQuotaHistory
	BusinessEntityID
	PK covers

	Sales.SalesTerritoryHistory
	BusinessEntityID, TerritoryID
	PK covers

	Sales.SalesOrderHeaderSalesReason
	SalesOrderID, SalesReasonID
	PK covers

	Person.BusinessEntityAddress
	BusinessEntityID, AddressID, AddressTypeID
	PK covers

	Person.BusinessEntityContact
	BusinessEntityID, PersonID, ContactTypeID
	PK covers

	Person.EmailAddress
	BusinessEntityID
	PK covers

	Person.PersonPhone
	BusinessEntityID
	PK covers

	Production.ProductDocument
	ProductID, DocumentNode
	PK covers

	Production.ProductProductPhoto
	ProductID, ProductPhotoID
	PK covers (NC)

	Production.BillOfMaterials
	ProductAssemblyID, ComponentID
	⚠️ PK is NC on BillOfMaterialsID — RECOMMEND adding composite (ProductAssemblyID, ComponentID, StartDate)

	HumanResources.EmployeeDepartmentHistory
	BusinessEntityID, DepartmentID, ShiftID
	PK covers

	HumanResources.EmployeePayHistory
	BusinessEntityID
	PK covers


5.3 Performance Recommendations
5.3.1 Index Strategy
1. Composite supporting indexes for FKs not covered by PK (especially BillOfMaterials and TransactionHistory).
2. Covering indexes for common query patterns:
3. -- Customer + AccountNumber lookups
4. CREATE INDEX IX_Customer_PersonID ON Sales.Customer(PersonID) INCLUDE (AccountNumber, TerritoryID);
5. CREATE INDEX IX_Customer_StoreID ON Sales.Customer(StoreID) INCLUDE (AccountNumber, TerritoryID);
6. 
7. -- Sales by date range (reporting)
8. CREATE INDEX IX_SalesOrderHeader_OrderDate ON Sales.SalesOrderHeader(OrderDate) 
9.     INCLUDE (CustomerID, SalesPersonID, TotalDue, Status);
10. 
11. -- Product by subcategory & price (catalog)
12. CREATE INDEX IX_Product_ProductSubcategoryID_ListPrice 
13.     ON Production.Product(ProductSubcategoryID, ListPrice) INCLUDE (Name, ProductNumber);
5.3.2 Date-Range Predicates
Many views and queries use:
WHERE @OrderDate BETWEEN StartDate AND COALESCE(EndDate, '99991231')
Recommendation: create indexed views or filtered indexes for EndDate IS NULL (the "current" row pattern):
CREATE INDEX IX_Product_ListPrice_Current 
ON Production.ProductListPriceHistory(ProductID, ListPrice) WHERE EndDate IS NULL;

CREATE INDEX IX_Product_Cost_Current 
ON Production.ProductCostHistory(ProductID, StandardCost) WHERE EndDate IS NULL;
5.3.3 Full-Text Index
· Catalog AW2025FullTextCatalog is created but the script does not show CREATE FULLTEXT INDEX on HumanResources.JobCandidate.Resume. Verify in deployment.
· uspSearchCandidateResumes requires the index to be populated.
5.3.4 XML Indexes
None defined. For high-volume XML queries (e.g., Demographics, Resume), consider:
CREATE PRIMARY XML INDEX PXML_Person_Demographics ON Person.Person(Demographics);
CREATE XML INDEX SXML_Person_Demographics_Path ON Person.Person(Demographics) USING XML INDEX PXML_Person_Demographics FOR PATH;
5.3.5 Computed Column Indexing
SalesOrderHeader.TotalDue, SalesOrderHeader.SalesOrderNumber, Customer.AccountNumber, Employee.OrganizationLevel, WorkOrder.StockedQty are computed. They are not persisted (except PurchaseOrderHeader.TotalDue). Cannot be indexed unless persisted or wrapped in a deterministic user function (only ufnLeadingZeros is SCHEMABINDING, so Customer.AccountNumber is indexable).
5.3.6 Large Table Considerations
	Table
	Size Risk
	Mitigation

	Production.TransactionHistory
	YTD, high insert volume
	Partition by date (year/month); consider columnstore for analytics

	Production.TransactionHistoryArchive
	Historical, query-rare
	Clustered columnstore if used for BI

	Sales.SalesOrderDetail
	Largest fact table
	Partition by OrderDate; row compression

	Person.Person.Demographics
	XML payload
	Selective XML indexes; archival

	Production.Document
	varbinary(max) BLOBs
	Filestream/FileTable if large; off-row storage already (TEXTIMAGE_ON [PRIMARY])

	Production.ProductPhoto.ThumbNailPhoto/LargePhoto
	varbinary(max)
	Filestream recommended

	dbo.DatabaseLog
	Unbounded growth
	Retention job to prune > 90 days


5.3.7 Scalar UDF Performance
dbo.ufnGetContactInformation performs 4 separate EXISTS/INSERT statements — fine for one call but disastrous in a SELECT against a large set. It is a multi-statement TVF which prevents parallel plans and is evaluated row-by-row. Recommendation:
· Avoid calling in WHERE clauses on large result sets.
· For repeated use, materialize to a temp table.
5.3.8 Recursive CTE Tuning
uspGetBillOfMaterials, uspGetWhereUsedProductID, uspGetEmployeeManagers, uspGetManagerEmployees all use OPTION (MAXRECURSION 25). If the BOM tree or org chart can be deeper than 25, raise or remove. Monitor with STATISTICS IO and Actual Execution Plan.
5.3.9 Statistics & Maintenance
· STATISTICS_NORECOMPUTE = OFF on all PKs → good; auto-update is on.
· Schedule UPDATE STATISTICS … WITH FULLSCAN weekly on large tables.
· REBUILD/REORGANIZE indexes based on fragmentation:
· sys.dm_db_index_physical_stats > 30% → REBUILD
· 5–30% → REORGANIZE
· Use Ola Hallengren's maintenance solution or equivalent.
5.3.10 Concurrency & Locking
· SalesOrderDetail has ON DELETE CASCADE from SalesOrderHeader — deleting a single order will lock the entire detail cluster. Consider soft-delete pattern for production.
· Heavy read traffic on vEmployee, vSalesPerson, vIndividualCustomer views — consider indexed views (must be SCHEMABINDING, which vStateProvinceCountryRegion and vProductAndDescription already are).
5.3.11 Security & Permissions (Recommendations)
· Define schema-level roles: SalesReader, ProductionWriter, HRAdmin, etc.
· Grant at the schema level, not table-by-table.
· Person.Password.PasswordHash/PasswordSalt should be column-level encrypted or restricted to a SecurityAdmin role.
· dbo.DatabaseLog and dbo.ErrorLog should be restricted to DBAs.
5.3.12 Backups & Recovery
· For a sample DB: Full weekly + Differential daily + Log every 15 min.
· Validate restores monthly.
· Capture baseline DBCC CHECKDB weekly.
5.4 Performance Anti-Patterns Observed
	Issue
	Location
	Risk

	MuestreoDiez with varbinary(max) SpatialLocation
	dbo.MuestreoDiez
	Wrong data type (should be geography); tests against prod shape

	errores, estudiantes, t1 no PK, no constraints
	dbo
	Heap tables, no integrity

	monedas uses varchar instead of typed values
	dbo.monedas
	Should be nchar(3), FK to Sales.Currency

	Computed columns not persisted (except 1)
	Multiple
	Cannot be indexed; recomputed on every read

	xml columns without XML indexes
	Person.Demographics, JobCandidate.Resume, etc.
	Slow .value()/.nodes() traversal on large sets

	uniqueidentifier ROWGUIDCOL on every business table
	All
	Increases index size; useful only if merge replication is in use

	nchar(3) for codes
	CountryRegionCode, CurrencyCode
	Always padded with spaces — risk of LIKE/trim bugs


5.5 Suggested Monitoring Queries (DBA Quick Reference)
-- Top 10 by fragmentation
SELECT TOP 10 OBJECT_NAME(object_id) AS TableName, index_id, avg_fragmentation_in_percent
FROM sys.dm_db_index_physical_stats(DB_ID(), NULL, NULL, NULL, 'LIMITED')
ORDER BY avg_fragmentation_in_percent DESC;

-- Missing index recommendations (high-impact)
SELECT * FROM sys.dm_db_missing_index_groups g
JOIN sys.dm_db_missing_index_details d ON g.index_handle = d.index_handle
ORDER BY g.impact DESC;

-- Most expensive queries (last hour)
SELECT TOP 20 total_worker_time/qs.execution_count AS avg_cpu, 
       total_elapsed_time/qs.execution_count AS avg_dur,
       SUBSTRING(qt.text, (qs.statement_start_offset/2)+1, 
                 (CASE qs.statement_end_offset WHEN -1 THEN DATALENGTH(qt.text) 
                  ELSE qs.statement_end_offset END - qs.statement_start_offset)/2 + 1) AS query_text
FROM sys.dm_exec_query_stats qs
CROSS APPLY sys.dm_exec_sql_text(qs.sql_handle) qt
ORDER BY avg_cpu DESC;

-- Open transactions
SELECT * FROM sys.dm_tran_active_transactions;

-- Database size by table
SELECT t.name AS TableName, p.rows, 
       SUM(a.total_pages) * 8 / 1024.0 AS SizeMB
FROM sys.tables t
JOIN sys.indexes i ON t.object_id = i.object_id
JOIN sys.partitions p ON i.object_id = p.object_id AND i.index_id = p.index_id
JOIN sys.allocation_units a ON p.partition_id = a.container_id
GROUP BY t.name, p.rows
ORDER BY SizeMB DESC;

APPENDIX A — Tables Inventory Summary
	Schema
	Tables
	Views

	dbo
	8 (incl. test/utility)
	0

	HumanResources
	6
	5

	Person
	13
	2

	Production
	25
	3

	Purchasing
	5
	2

	Sales
	20
	8

	Total
	77
	20


APPENDIX B — Programmability Inventory Summary
	Object Type
	Count
	Names

	Schemas
	5
	HumanResources, Person, Production, Purchasing, Sales

	XML Schema Collections
	6
	AdditionalContactInfo, HRResume, IndividualSurvey, ManuInstructions, ProductDescription, StoreSurvey

	User-Defined Types (alias)
	6
	AccountNumber, Flag, Name, NameStyle, OrderNumber, Phone

	Full-Text Catalogs
	1
	AW2025FullTextCatalog

	Scalar UDFs
	10
	ufnGetAccountingEndDate, ufnGetAccountingStartDate, ufnGetContactInformation (TVF), ufnGetDocumentStatusText, ufnGetProductDealerPrice, ufnGetProductListPrice, ufnGetProductStandardCost, ufnGetPurchaseOrderStatusText, ufnGetSalesOrderStatusText, ufnGetStock, ufnLeadingZeros

	Table-Valued UDFs
	1
	ufnGetContactInformation

	Stored Procedures
	9
	uspGetBillOfMaterials, uspGetEmployeeManagers, uspGetManagerEmployees, uspGetWhereUsedProductID, uspLogError, uspPrintError, uspSearchCandidateResumes, uspUpdateEmployeeHireInfo, uspUpdateEmployeeLogin, uspUpdateEmployeePersonalInfo

	DDL Triggers
	1
	ddlDatabaseTriggerLog

	Foreign Keys
	80+
	(see section 2)

	Check Constraints
	60+
	(range, pattern, enum)



