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1. Business Rule

The purpose of this system is to monitor and report changes in the raw material inventory levels, and to issue material orders and payments to suppliers. This, the central data entity for this system will be an INVENTORY ITEM.

Changes in inventory levels are due to two types of transactions: receipt of new items from the suppliers and consumption of items from sales of products. Inventory is added upon receipt of new materials, for which Hoosier Burger receives a supplier INVOICE. Each INVOICE indicates that the supplier has sent a specific quantity of one or more INVOICE ITEMs, which correspond to Hoosier’s INVENTORY ITEMs. Inventory is used when customers order and pay for PRODUCTs. That is Hoosier makes a SALE for one or more ITEM_SALEs, each of which corresponds to a food PRODUCT. Since the real-time customer order processing system is separate from the inventory control system, a source, STOCK ON-HAND represents how data flows from the order processing to the inventory control system. Finally, since food PRODUCTs are made up of various INVENTORY ITEMs, Hoosier maintain RECIPE to indicate hoe much of each INVENTORY IREM goes into making one PRODUCT. From this discussion, we have identified the data entities required in the data model for the new Hoosier Burger inventory control system: INVENTORY ITEM, INVOICE, INVOICE ITEM, PRODUCT, SALE, ITEM SALE, and RESEIPE.

To complete the data model, we must determine a necessary relationship between entities as well as attributes for each entity.

· An INVOICE includes one or more INVOICE ITEMs, each of which corresponds to an INVENTORY ITEM. Obviously, an INVOICE IYEM cannot exist without an associated INVOICE, and overtime there will be zero-to- many receipts, or INVOICE ITEMs, for an INVENTORY ITEM.

· Each PRODUCT has a RECEIPE of INVENTORY ITEMs, Thus, RECIPE is an associative entity supporting a bill-of-materials type relation between PRODUCT and INVENTORY ITEM.

· A SALE indicates that Hoosier sells one or more ITEM SALEs, each of which corresponds to a PRODUCT. An ITEM SALE cannot exist without an associated SALE, and over time there will be zero-to-many ITEM SALEs for a PRODUCT.

The ERD model shows the entities and relationships described above.

2. Business Requirements:

Concerning the SALE:

1. A SALE has a unique Receipt Number and a specific date is its Sale_Date.

2. A SALE indicates that Hoosier sells one or more ITEM SALEs.

3. We track SALE_ITEM of each SALE.

Concerning the ITEM_SALE:

1. We record each ITEM_SALE’s Quantiy_Sold.

2. Each of ITEM_SALE corresponds to a food PRODUCT. 

3. An ITEM_SALE cannot exist without an associated SALE.

4. And over time there will be zero-to-many ITEM_SALEs for a PRODUCT.

Concerning the PRODUCT:

1. Each PRODUCT has a unique Product_ID and a unique Product_Description.

2. Each PRODUCT has a RECEIPE of INVENTORY ITEMs, Hoosier maintain RECIPE to indicate hoe much of each INVENTORY IREM goes into making one PRODUCT.

3. Thus, RECIPE is an associative entity supporting a bill-of-materials type relation between PRODUCT and INVENTORY ITEM.

Concerning the INVOICE:

1. A INVOICE has a unique Invoice_Number, a specific vendor is it’s Vendor_ID and a specific date is it’s Invoice_Date, it also indicates if the invoice was paid or not.

2. An INVOICE includes one or more INVOICE ITEMs.

3. We track INVOICE_ITEM of each invoice.

Concerning the INVOICE_ITEM:

1. We record each INVOICE_ITEM’s Quantity_Added.

2. Each of INVOICE_ITEM corresponds to an INVENTORY ITEM. Obviously, an INVOICE ITEM cannot exist without an associated INVOICE.

3. And overtime there will be zero-to- many receipts, or INVOICE ITEMs, for an INVENTORY ITEM.
Concerning the INVENTORY_ITEM:

1. Each INVENTORY_ITEM has a unique Item_Number, a unique Item_Description, a specific Type_Of_Item, Quantity_in_stock, and Minimum_Order_Quantity.

2. Inventory is added upon receipt of new materials, for which Hoosier Burger receives a supplier INVOICE.

3. Inventory is used when customers order and pay for PRODUCTs.

3.   Integrity Constraints

· A SALE indicates that Hoosier sells one or more ITEM_SALEs.

However, An ITEM_SALE must exist within an associated SALE.

The entire SALE must contain ITEM_SALE and all the ITEM_SALE was sold in SALE.

· An INVOICE includes one or more INVOICE ITEMs.

INVOICE ITEM must exist within an associated INVOICE.

The entire INVOICE must contain INVOICE_ITEM and all the INVOICE_ITEM must included in INVOICE.

· Each of the ITEM_SALEs corresponds to a food PRODUCT.

However, each food PRODUCT reference to one-to-many sold ITEM_SALE, which sold in SALE.

All the ITEM_SALE must include in PRODUCT, but not all the PRODUCT must associate with SALE_ITEM, which sold in SALE. (e.g., Over timed ITEM_SALE)

· Each of the INVOICE_ITEMs corresponds to an INVENTORY ITEM.

However, each of the INVENTORY ITEM reference to one-to-many INVOICE_ITEM, which included in INVOICE.

All the INVOICE_ITEM must include in PRODUCT, but not all the INVENTORY_ITEM must associate with INVOICE_ITEM, which included in INVOICE. (e.g., Over timed INVOICE_ITEM)

· Each PRODUCT has a RECEIPE of INVENTORY ITEMs, Thus, RECIPE is an associative entity supporting a bill-of-materials type relation between PRODUCT and INVENTORY ITEM.

4. Entity Relationship Diagram
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ERD Legend for Ichiban-Food System

First examine the ERD diagram, remove the M: N relationship between entity PRODUCT and INVENTORY_ITEM by introducing an associative entity, RECIPE. So the ERD becomes:



                         1                        M                                 M                                 1

Next, do logical database design, Entity types become table names, attributes become domain names. Primary key in ERD becomes primary key in data structures of single side. Foreign key is introduced to M side by taking primary key of one side.

Mapping:

SALE

	Receipt_Number
	Sale_date


ITEM_SALE

	Receipt_Number
	Sale_Item_Num
	Quantity_Sold
	Product_ID


INVOICE 

	Invoice_Number
	VendorID
	Invoice_Date
	Paid_or_Not


INVOICE_ITEM 

	Invoice_Number
	Invoice_Item
	Quantity_Added
	Item_Number


PRODUCT

	Product_ID
	Product_Description


INVENTORY_ITEM

	Item_Number
	Item

_Description
	Quantity_in

Stock
	Type_of_Item
	Minimum_Order

Quantity


RECIPE

	Product_ID
	Item_Number
	Quantity_Used


5. Report

As an information system, Ichiban-Food is to take customer orders, send the orders to the kitchen; monitor goods sold and inventory, and monitor and report changes in material inventory levels, to issue material orders and payments to suppliers, and generate reports for management. 

System components: Ichiban-Food’s system contains two subsystems: Customer order system and Raw material inventory system.  Customer order system includes process customer food order, Update good sold file, Update inventory file, and Produce Management reports. Raw material inventory system includes monitor and report changes in material inventory levels, issue material orders and payments to suppliers, and generate reports for management.

The two subsystems are interrelated by the data flow. The Customer order system produces four outputs: a kitchen order, a receipt, foods sold data, and inventory data. The foods sold data, and inventory data serve as input of process of Upgrade goods sold and Update Inventory file.  The changes in inventory levels of Raw material inventory system are due to two types of transactions: receipt of new items from the suppliers and consumption of items from sales of products. Inventory is added upon receipt of new materials, for which Ichiban-Food receives a supplier INVOICE.  Each INVOICE indicates that the supplier has sent a specific quantity of one or more INVOICE ITEMs, which correspond to Ichiban-Food’s INVENTORY ITEMs.  Inventory is used when customers order and pay for PRODUCTs. That is Ichiban-Food makes a SALE for one or more ITEM_SALEs, each of which corresponds to a food PRODUCT.  Since the real-time customer order processing system is separate from the inventory control system, a source, STOCK ON-HAND represents how data flows from the order processing to the inventory control system. Finally, since food PRODUCTs are made up of various INVENTORY_ITEMs, Ichiban-Food maintain RECIPE to indicate how much of each INVENTORY_ITEM goes into making one PRODUCT. From this discussion, we have identified the data entities required in the data model for the Ichiban-Food system: INVENTORY_ITEM, INVOICE, INVOICE_ITEM, PRODUCT, SALE, ITEM_ SALE, and RECIPE.

6.  Normalization of Database and Functional Dependencies

Next, normalize the relations. All the tables are in BCNF from the definition of BCNF.

SALE

	Receipt_Number
	Sale_date



The functional dependency is the following:

Receipt_Number                      Sale_date

This table is in BCNF because it has no partial dependencies, no transitive dependencies and no non-key attributes appear in the LHS of a functional dependency.

INVOICE

	Invoice_Number
	VendorID
	Invoice_Date
	Paid_or_Not



The functional dependency is the following:

VendorID            Invoice_Number      

VendorID            Invoice_Date      

VendorID            Paid_or_Not      

This table is in BCNF because it has no partial dependencies, no transitive dependencies and no non-key attributes appear in the LHS of a functional dependency.

ITEM_SALE

	Receipt_Number 
	Sale_Item_Num
	Quantity_Sold
	Product_ID




The functional dependency is the following:

{Receipt_Number, Sale_Item_Num}           Product_ID

{Receipt_Number, Sale_Item_Num}           Quantity_Sold

This table is in BCNF because it has no partial dependencies, no transitive dependencies and no non-key attributes appear in the LHS of a functional dependency.

INVOICE_ITEM

	Invoice_Number
	Invoice_Item
	Quantity_Added
	Item_Number





The functional dependency is the following:

{Invoice_Number, Invoice_Item}                Quantity_Added       

{Invoice_Number, Invoice_Item}                Item_Number       

This table is in BCNF because it has no partial dependencies, no transitive dependencies and no non-key attributes appear in the LHS of a functional dependency.

RECIPE



	Product

_ID
	Item

_Number
	Product

_Description
	Item

_Description
	Quantity_in

Stock
	Type_of

_Item
	Minimum

_Order

Quantity
	Quantity

_Used




The functional dependencies are the following:

{Product_ID, Item_Number}            Product_Description

{Product_ID, Item_Number}            Item_Decription

{Product_ID, Item_Number}            Quantuty_inStock

{Product_ID, Item_Number}             Type_of_Item

{Product_ID, Item_Number}             Minimum_OrderQuantity 

{Product_ID, Item_Number}             Quantity_Used

Product_ID             Product_Description

Item_Number            Item_Description

Item_Number            Quantity_inStock

Item_Number            Type_of_Item

Item_Number            Minimum_OrderQuantity

This table is in 1NF because it has some partial dependencies. Therefore, it should be normalizing as following and becomes three new tables.

RECIPE

	Product

_ID
	Item

_Number
	Quantity

_Used






INVENTORY_ITEM



	Item

_Number
	Item

_Description
	Quantity_in

Stock
	Type_of

_Item
	Minimum

_Order

Quantity



PRODUCT

	Product

_ID
	Product

_Description




These three new tables are in BCNF because it has no partial dependencies, no transitive dependencies and no non-key attributes appear in the LHS of a functional dependency.

Database Project Report
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