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Review Questions

R1.
What type of data does each record in an event table contain?

Event data tables are much like expanded information age journals; they do not require the summarization and loss of detail required to record traditional accounting transactions.  All the detailed documentation of business activity data is available in the event data stores.  Each record in an event data table contains documentation of a particular business event.

R2.
What type of data does each record in a resource table contain?

Each resource data table includes data describing a corporate resource.  Each record in a resource table contains data about one particular instance of a resource.

R3.
What type of data does each record in an agent table contain?

Each agent data table provides information about an internal or external person or entity category. Each record in an agent table contains data about one particular instance of an agent.
R4.
What is the purpose of a foreign key?

Foreign keys are key attributes of an object that are posted into another object table.  The sole purpose of foreign keys is to link tables so the tables can be used collectively to store business data and to generate useful information.

R5.
Does every table in a relational database contain a foreign key? Explain.

No. Foreign keys can only be posted into tables for which the entity’s participation in a relationship has a maximum of 1.  Most resource and agent tables will not contain foreign keys because they can participate many times in the relationships with related events.  Sometimes they may have foreign keys representing relationships with other agents or resources (e.g. customer may have a salesperson identifier posted as a foreign key to represent the one salesperson that is assigned responsibility for the customer).  

R6.
What tables are needed to perform a recording information process?

The recording process updates the event table and any table in which relationship data for the event is stored. For example, to record a sale event, a record must be added to the sale table.  If all relationships in which sale participates are implemented with foreign keys posted into the sale table, then the addition of that record is all that need be done.  However, if some of the relationships are represented with separate tables, then records must be added to those tables too.  For example, if the relationship between sale and inventory type is many-to-many, and the sale involved three inventory items, then three records must be added to the stockflow sale-inventory relationship table in addition to the one record added to the sale table.  Note that typically no data needs to be added to the inventory type or to the agent tables to record an event.  
R7.
What tables are needed to perform a maintenance information process?

The maintenance process updates any table in which data has become inaccurate, incomplete, or otherwise obsolete. Maintenance processes usually update resource and agent tables. 

R8.  What are the differences between conceptual, logical, and physical database models?

A conceptual model attempts to represent reality as faithfully as possible and is independent of any particular type of database model, software or hardware.  A logical model represents reality in a format compatible with a specific type of database, such as relational or object-oriented. A logical model is independent of any particular type of hardware and may be implemented in any software that conforms to the logical model type. For example, a relational logical model may be implemented using a number of different relational database software packages but it may not be implemented using object-oriented database software.  A physical database model represents the actual implementation of the logical model in conformance with a specific software package’s requirements.  For example, a model that portrays the specifications of a database implemented in Microsoft Access is a physical database model.  

R9.  What is referential integrity, and how do you enforce referential integrity in Microsoft Access?

Referential integrity is a principle in the relational database model that requires a value for a foreign key attribute to either be null (blank) or to match exactly one of the data values in the table in which the attribute is a primary key.  Referential integrity may be enforced in Microsoft Access by marking the appropriate relationship property checkbox in the relationship layout. 

R10. What does it mean to set a field property to require data entry? Is that the same thing as referential integrity? If not, what is the purpose for setting a field property to require data entry?

Setting a field property to require data entry prohibits a record from being added to a database table if that field is left blank.  Any field may be set to required data entry, including foreign keys and descriptor attributes. Primary keys by definition require data entry (because of the entity integrity principle) so there is no need to set primary keys to require data entry.  Required data entry is not the same as referential integrity. Referential integrity allows the value of a foreign key to be null (blank).  To ensure a user must enter a valid foreign key value and not allow a null value, one must enforce referential integrity and set the field property to require data entry.

Discussion Questions

D1.
Say you are trying to create relational database tables to implement a conceptual model that has a relationship (0,1) Sale – duality – (0,N) Cash Receipt. You have created a table for Sale and a table for Cash Receipt. You are considering whether to post a foreign key from Cash Receipt into Sale. You have the following information available. Explain whether each of these statements adds to the knowledge you already had and how they affects your decision as to whether to post the foreign key. If you decide not to post a foreign key from Cash receipt into sale, what other choice(s) do you have for implementing this relationship in the relational tables?
a. Nearly all of this enterprise’s sales are made on credit.
b. The enterprise very rarely has any bad debts resulting from sales.
c. Nearly all of this enterprise’s cash receipts apply to sales.

a. The statement “nearly all of this enterprise’s sales are made on credit” simply tells you most of the sales are consistent with the zero minimum cardinality when they first occur.  This statement does not help you determine how many of them will eventually have a real value to be entered into the cash receipt foreign key field.  

b. The statement “the enterprise very rarely has any bad debts resulting from sales” confirms to you that most sales will eventually have real values for corresponding cash receipt numbers. This statement should convince you to post cash receipt number as a foreign key into the sale table. 

c. The statement “nearly all of this enterprise’s cash receipts apply to sales” tells us that although the participation of cash receipt in the relationship with sale is optional, as indicated by the zero minimum on cash receipt, most cash receipts result from sales.  That fact is irrelevant for deciding whether to post a foreign key from cash receipt into sale.

D2.
In creating relational tables we have three objectives. Explain what these objectives are, and how we attempt to meet them in converting a conceptual model into relational tables. Do any of these objectives contradict each other, and if so, to which do we give precedence?

One objective is to avoid redundancy (repeating groups), the second is to avoid null values, and the third is to create a minimal database (one that has as few tables as possible). Redundancy avoidance is crucial in relational database design – a table that contains redundancy is not relational and most relational database software packages will prevent entry of redundant data. The most critical “rule” for avoiding redundancy in converting a relationship in a conceptual model into relational format is to only allow posting of foreign keys into tables of entities that have a maximum participation of 1 in the relationship being converted. That is because by definition of the cardinalities, if the entity can participate in the relationship multiple times, then there would potentially be multiple values of a foreign key to post in to the entity’s table.  Null values waste space in relational tables and in some cases make joining tables difficult or impossible. To avoid null values in foreign key fields, only post foreign keys into tables of entities that have mandatory participation in the relationship of interest (i.e., a 1 minimum).  The creation of as few tables as possible minimizes the complexity of querying. This objective sometimes conflicts with the objective of null value avoidance.  For example, consider a relationship with cardinalities of (0,1) – (1,N) for which have additional information that the (0,1) entity nearly always has a corresponding instance of the (1,N) entity.  Redundancy avoidance forbids posting a foreign key from the (0,1) entity into the (1,N) entity’s table.  We must comply with the redundancy avoidance rule; failure to do so will result in a non-relational database. Null value avoidance prohibits posting a foreign key from the (1,N) entity into the (0,1) entity’s table.  Recall that null value avoidance attempts to minimize wasted space and minimize query complexity.  However, creation of a separate table for this relationship also wastes space and increases query complexity. Therefore we evaluate load to determine which option wastes more space and increases query complexity the most: creating a separate table or posting a foreign key from the (1,N) entity into the (0,1) entity’s table.  

D3.
Explain the rule used to create relational database tables from a conceptual model relationship that has the cardinality pattern (0,N) – (0,N). How should the relationship be implemented and why does it need to be implemented that way? Does the rule differ if either or both of the minimum cardinalities are changed to 1?

The rule used to create relational database tables from a conceptual model relationship that has the cardinality pattern (0,N) – (0,N) is to create a separate table to represent the relationship. This rule is the same regardless of either minimum cardinality.  When both maximum cardinalities are N (many), posting a foreign key either direction results in redundancy and therefore is strictly prohibited. 

D4.
Explain the rule used to create relational database tables from a conceptual model relationship that has the cardinality pattern (0,N) – (1,1). How should the relationship be implemented and why is it best implemented that way? Are there any other choices for implementing the relationship? What if the pattern is changed to (1,N) – (1,1); would you implement the relationship differently? What if the cardinality pattern is (1,1) – (0,N) or (1,1) – (1,N)?

For the cardinality pattern (0,N) – (1,1) the rule is to post a foreign key from the (0,N) entity into the (1,1) entity’s table.  This avoids redundancy by posting into the 1 maximum and avoids null values by posting into the 1 minimum.  Although the database would still be relational if a separate table was created to represent the relationship, the extra table would use excess space and create unnecessary query complexity.  If the pattern is changed to (1,N) – (1,1) or is stated backward (i.e. as (1,1)-(0,N) or (1,1)-(1,N)) the implementation remains the same – post a foreign key from the (0,N) entity into the (1,1) entity’s table.  

D5.
What should be your first consideration if you encounter a relationship with a cardinality pattern (1,1) – (1,1) and why? What choices do you have for implementing the relationship into relational tables and how will you decide which is the most appropriate implementation? 

First, consider whether the conceptual model has correctly represented the underlying reality as two separate entities or whether they should in fact be collapsed into one entity.  If they are conceptually the same entity, they should be represented as such. If they are best represented as two separate entities, then post the primary key of one of the entities into the related entity’s table as a foreign key. It typically does not matter which entity’s primary key is posted into the other entity’s table, but do not post both.  

D6.
When creating a physical relational database implementation, what should you do with derivable attributes? Does your answer differ for static derivable attributes versus volatile derivable attributes? Does the particular database software being used affect your choice? Explain.

Note: This question is not addressed in Chapter 6.  Static and volatile derivable attributes were discussed in Chapter 4 as part of the conceptual model and were not mentioned again in this chapter as part of the relational logical model.  In future editions this chapter will be amended to include an explanation that clarifies to students that at the logical level as with the conceptual level, derivable attributes should be placed in the table of the entity or relationship to which the attributes were assigned.  For the physical implementation model based on a specific relational software package, static derivable attributes should usually remain in the table of the entity or relationship to which they are assigned to reduce query complexity, and volatile derivable attributes should only remain in the table of the entity or relationship to which they are assigned if the database software package is capable of storing triggers (formulas that recalculate the data value). If the software cannot store triggers, then the volatile derivable attributes should be removed from the table and a query or set of queries should be developed to calculate the attribute values when they are needed.  

D7.
Is the following statement true or false? Explain your answer:
”Recording an event only involves adding one record to an event table.”

False.  Recording an event may also require adding records to tables that represent relationships in which the event participates.  For example, if the relationship between sale and inventory type is many-to-many, and the sale involved three inventory items, then three records must be added to the stockflow sale-inventory relationship table in addition to the one record added to the sale table.  
D8.  Inspect the physical database components implemented in Microsoft Access as displayed in Exhibit 6-22.  Construct the likely underlying logical and conceptual models. 

Exhibit 6-22
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Likely underlying relational logical model

	Customer
	
	Cash Receipt

	CustomerID
	Name
	Address
	
	CashReceiptID
	Date
	Amount
	CustomerIDFK

	
	
	
	
	
	
	
	


	Sale

	SaleID
	Date
	Amount
	CustomerIDFK
	CashReceiptIDFK

	
	
	
	
	


Likely underlying conceptual model

D9. Inspect the following logical relational database tables. Construct the likely underlying conceptual model.

	Library Book Loan Event
	
	Library Book Renewal Event

	LoanID
	Date
	Time
	
	RenewID
	Date
	Time

	L1
	1/21/2010
	8:32 
	
	R1
	2/7/2010
	9:10

	L2
	1/21/2010
	8:37
	
	R2
	2/8/2010
	8:20

	L3
	1/21/2010
	8:48
	
	R3
	2/28/2010
	12:40


	Loan-Renewal

	LoanID
	RenewID

	L1
	R1

	L1
	R3

	L3
	R2



The most likely underlying conceptual model is as follows:


The data reflect optional participation for loan in the relationship, because L2 is not related to a renewal event. Therefore the minimum participation cardinality for the loan event is zero.   The data reflect mandatory participation for renewal in the relationship, as each of the renewals relates to a loan (R1 and R3 both relate to L1; R2 relates to L3).  Also common sense indicates something cannot be renewed if it wasn’t previously borrowed. Therefore the minimum participation cardinality for the renewal event is one.  The data reflect multiple participation for loan in the relationship, as one loan (L1) is associated with multiple renewals (R1 and R3).   The data do not reflect multiple participation of renewal in the relationship, as there is no single renewal that has related to multiple loan events; however, given the minimum cardinalities reflected in the data, the creation of a separate relationship table implies the relationship is likely many-to-many.   

D10. Inspect the following logical relational database tables. Assuming the tables were created correctly and that entered data are complete and accurate, what must have been the minimum and maximum participation cardinalities of the Inventory Type entity in the Stockflow relationship?

	Inventory Type
	
	
	Stockflow
	

	ItemID
	Description
	Unit Cost
	
	ItemID
	SaleID
	Quantity Sold

	I1
	Heart pin
	$4.59
	
	I1
	S1
	20

	I2
	Topaz ring
	$22.35
	
	I2
	S1
	5

	I3
	Diamond pendant
	$332.50
	
	I2
	S2
	10


Minimum participation cardinality for inventory type must be zero (I3 has not yet participated in the stockflow relationship with sale). Maximum participation cardinality for inventory type must be many (I2 has participated in the stockflow relationship twice – with sales 1 and 2). 
Applied Learning
A1. Use the following partial database tables to answer the required questions:

Sales Event Table

	PRIVATE 
Sales Event #
	Date
	Terms
	Salesperson ID
	Customer ID

	1
	11/5
	2 10, net 30
	2
	2543

	2
	11/5
	2 10, net 30
	4
	635

	3
	11/5
	COD
	6
	1845


Sale-Inventory Table

	Sale Event #
	Inventory Item #
	Inventory Quantity 
	Price each

	1
	876
	10
	1.25

	1
	674
	8
	0.875

	1
	451
	30
	0.995

	2
	887
	54
	1.475

	2
	513
	188
	0.525

	3
	736
	36
	24.995

	3
	001
	58
	7.875

	3
	302
	16
	8.00

	3
	224
	114
	8.75


Salesperson Table

	PRIVATE 
Salesperson ID
	Last Name
	First Name

	2
	Cleaves
	Mateen

	4
	Warrick
	Peter

	6
	Peterson
	Morris

	8
	Janakowski
	Sebastian


Cashier Table

	PRIVATE 
Cashier ID
	Last Name
	First Name

	1
	Weinke
	Chris

	2
	Outzen
	Marcus


Cash Receipts Event Table

	PRIVATE 
Cash 
Receipt #
	Date
	Check 
#
	Cashier 
ID
	Sales 
Event #
	Customer 
ID
	Cash 
Account #
	Amount 
Received

	1001
	11/6
	11097
	1
	2
	635
	110146758
	$ 178.35


Customer Table

	PRIVATE 
Customer ID
	Last Name
	First Name
	Address
	City
	State
	Zip

	101
	Conrad
	Chris
	5629 Longfellow Dr.
	Paragould
	AK
	65323

	183
	Anderson
	Paul
	674 Sunderland Lane
	Sioux City
	IA
	63126

	635
	Padgham
	Donna
	1264 Algonquin Road
	Mason
	MI
	48854

	1845
	Oliver
	Andrew
	8512 Bonita Dr.
	Clearwater
	FL
	33051

	2543
	Cook
	Carol
	536 Secondary Ave.
	Fremont
	CA
	75518


Cash Table

	PRIVATE 
Cash #
	Type of account
	Bank Name

	110146758
	Regular checking
	North First 

	1203948102
	Payroll checking account
	Credit Grantors


Inventory Table

	PRIVATE 
Inventory Item #
	Description

	001
	XL T-shirt

	224
	XL Sweatshirt

	302
	XXL T-shirt

	451
	Felt pennant

	513
	Ping pong ball

	674
	Golf ball

	736
	XL Polo shirt

	876
	Bumper sticker

	887
	Foam football


Required:

a.
What events, resources, and agents must have been included in the underlying conceptual model from which these relational tables were designed? 

b. 
Identify the primary key of each table.

c. 
Identify each foreign key in the database.  

d. 
List the resources and agents involved in Sale event 2.

e. 
List the resources and agents involved in Cash Receipt 1001.

f. 
Suppose you wanted to generate an invoice (bill) for customer 2543 that lists the customer name and address, the salesperson name, and all other information about the sale, including the items sold.  Which tables contain the data you will need to generate the invoice?  

g. 
Suppose you wanted to generate a report listing each customer name and the amount due from each customer.  Which tables contain the data you need to generate the report?

h. 
Explain why “total sales amount” did not need to be included as an attribute in the sales table. What are the pros and cons associated with leaving this attribute out of the database tables?

i. 
If you need to record the following sale:
Sale event 4; on 11/10; COD terms; Salesperson 2; Customer 101; 30 units of item 887, for a total of $44.25.
What table(s) would you use? How many record(s) would you add or modify in the table(s)?

j.
If you need to maintain your records to reflect a change in Donna Padgham's last name and address, what table(s) would you use? How many record(s) would you add or modify in the table(s).

k.
If you need to record the following cash receipt:
Cash receipt 1002; on 11/10; from customer 2543 to pay off sale event 1; in the amount of $49.35 deposited into cash account # 110146758
What table(s) would you use?  How many record(s) would you add or modify in the tables?
a.  Events: Sale, Cash Receipt
Resources: Cash, Inventory
Internal Agents: Salesperson, Cashier
External Agents: Customer

b.
Sale: Sale Event #
Sale-Inventory: Sale Event # and Inventory Item #
Salesperson: Salesperson ID
Cashier: Cashier ID
Cash Receipts: Cash Receipt #
Customer: Customer ID
Cash: Cash (Account) #
Inventory: Inventory Item #

c.
Sale: Salesperson ID; Customer ID
Sale-Inventory: none
Salesperson: none
Cashier: none
Cash Receipts: Cashier ID; Sale Event #; Customer ID; Cash Account #
Customer: none
Cash: none
Inventory: none

d. 
Resource: 887 (Foam Footballs); 513 (Ping Pong Balls)
Agent: Salesperson #4 (Peter Warrick); Customer #635 (Donna Padgham)

e. 
Resource: Cash Account # 110146758 (Regular Checking at North First)
Agent: Cashier #1 (Chris Weinke); Customer #635 (Donna Padgham)

f.
A sale invoice documents a sale event involving the inventory resource, the salesperson internal agent, and the customer external agent, thus you will need the Sales Event, Inventory, Salesperson, Customer, and Sales-Inventory tables.  The primary table you are analyzing is the Sale Event table.  Use the Salesperson ID, and Customer ID posted in the Sale Event Table to link to the Salesperson and Customer tables, respectively.  Use the Sale Event # in the Sales Event Table to link to the Sales-Inventory table.  At this point, you can then use the Inventory Item # posted in the Sale-Inventory table to link to the Inventory table (to acquire item descriptions).

g. 
To generate this report, you first need to identify all customers who have sales events for which you have not yet received total (cash) payment due.  To do this, perform a query that generates a listing of all sales that do not have a corresponding cash payment, grouped and summed by customer.  You will need the Sales Event, Cash Receipts, and Customer tables.  You will link the Sale Event table to the Cash Receipts and Customer tables by using the Customer ID posted in the Sales Event table.  

h.
The total sales amount is an example of a static derivable attribute.  Reasons to leave the attribute out are that it wastes space as it can be calculated by a formula (e.g. quantity * price, summed for each line item). Reasons to include the attribute are that once it is entered, the value will not change and it is inefficient to have to re-calculate it every time total sales amount is needed in a query.

i. 
To record the sale, you will need the Sales Event, Inventory, Salesperson, Customer, and Sales-Inventory tables.  You will add one record to the Sale Event table, and 15 records to the Sale-Inventory table (one per item sold). Notice that no changes are made to the Inventory, Salesperson, and Customer tables because the sale event does not change anything about those entities.

j. 
To update the customer data, you need only access the appropriate record (Dawn Padgham) in the Customer table.  You would not add any records - instead you would modify the one record.

k. 
To record the cash receipt, you will need the Cash Receipt Event, Cash, Cashier, and Customer tables.  The primary table you are updating is the Cash Receipt table.  You will add one record to the Cash Receipt event table. Notice that no changes are made to the Cash, Cashier, and Customer tables because the cash receipt event does not change anything about those entities. 
A2. Tom owns a small recreational trailer business in a suburban community located close to the mountains.  The community is relatively small but growing at a fast rate.  Tom's business is growing, not because of his effective sales style and personality, but due to the growth of the community.  Tom's competition thus far has been nearly nonexistent, but as the area grows he expects to encounter increasing competition. 
   Tom sells mostly trailers for vacationing and camping.  When customers arrive on Tom's lot, they are greeted by a salesperson.  The salesperson may show the customers the trailers on the lot, but the salesperson need not be present during the entire showing.  Depending on customer preference, the salesperson will either take the customer on a tour or the customer may roam the lot freely, inspecting trailers at their leisure.
   Since recreational trailers are fairly large-ticket items, customers often leave the lot without making a purchase, only to return another day after making the decision to purchase a trailer.  When a customer decides to make a purchase, the salesperson initiates a series of procedures to properly document the order and sale transaction.  First, the salesperson determines the model of the selected trailer and offers the customer a list of options that correspond to the particular model.  The customer may (1) purchase a trailer off the lot with no added features, (2) purchase a trailer off the lot with additional features, or (3) special order a trailer that is not currently on the lot.
   In most cases, customers do not pay cash for their trailers.  If, however, the customer pays cash, a simple sales contract is prepared and the customer drives off with a trailer.  The majority of the customers use an installment method of purchase.  Before an installment purchase is authorized, the customer's credit must be verified to determine credit worthiness.
   With an installment purchase, an installment agreement is prepared in addition to the sales contract.  Tom has arranged financing through a local bank for all installment sales.  When an installment sale is made, the bank sends Tom a lump-sum payment equal to the price of the trailer.  Instead of making payment to Tom, customers pay the bank plus interest.  In either case, Tom receives a lump-sum payment for each trailer sold, whether that lump-sum comes from the customer or from the bank.  
   Once the credit is approved, the customer can take delivery of the trailer.  This involves a delivery person inspecting and cleaning the trailer. The customer may pick up the trailer or have the delivery person tow it to the customer’s house. 
Required: 
Tom's Trailer Sales has identified the following events of interest:  Customer Looks at Trailers; Customer Orders Trailer; Deliver Trailer; and Receive Payment.

a. What business process is described?

b. What resource flows (in and out) exist in this business process?

c. For each resource inflow, identify the economic event that uses it up, and for each resource outflow, identify the economic event that produces it.

d. Create an REA business process level model for this business process; make sure to include attributes and cardinalities. 

e. Convert your conceptual model from part (d) into relational database tables. 

f. Create a physical implementation of your relational database tables using Microsoft Access (or an alternative database software package of your instructor’s choice). 


a. Sales/Collection is the business process described  

b. Resource flows at the value system level:  cash inflow from customers; trailer outflow to customers. 
Resource flows at the value chain level: trailer inflow from acquisition process; cash outflow to financing process.


c. Cash Receipt is the economic event that produces the cash that flows to the financing process. Sale is the economic event that uses up the trailers that flow from the acquisition process.

d. Business process level REA model

Note: because attributes were not specified, solutions may vary widely. The suggested solution contains a minimum model that students should have produced with the most likely attributes. Preferably, students will also include the customer looks at trailer event (instigation) and the customer orders trailer event (commitment); however, if they include these, they should also include the appropriate relationships (e.g. proposition, reservation, fulfillment, and additional participation relationships). Students may also make assumptions that lead to different cardinalities. 

















Attribute Assignment (primary keys underlined):
Bank: BankID, BankName, BankAddress
CashAccount: AccountID, Type, Balance
Cash Receipt: CashReceiptID, Date, Amount
Customer: CustomerID, Name, Address
DeliveryPerson: DeliveryPersonID, Name, Address
SalesContract: SaleID, Date, Amount
Tom: (note: need not include Tom as an entity, since he handles all cash receipts, if it is included, then attributes could include ID, name, address)
TrailerInventory: TrailerID, Description, ModelNumber, Cost, SellingPrice


e. Relational database tables; note that data will vary from student to student; they make up data that makes sense to them.

Bank 

	BankID
	BankName
	BankAddress



CashAccount 

	AccountID
	Type
	Balance



Cash Receipt 

	CashReceiptID
	Date
	Amount
	AccountIDFK
	CustomerIDFK
	BankIDFK
	TomIDFK



Customer 

	CustomerID
	Name
	Address



DeliveryPerson 

	DeliveryPersonID
	Name
	Address



SalesContract 

	SaleID
	Date
	Amount
	CashReceiptIDFK
	DeliveryPersonIDFK
	CustomerIDFK


Tom/Cashier

	 ID
	name
	address


(note: Tom would probably not be established as a table, nor would Tom’s ID be posted to the CashReceipt table unless the company wanted to establish a table for a position such as Cashier in anticipation of growth such that Tom is not the only one to handle cash receipts).


TrailerInventory 

	TrailerID
	Description
	ModelNumber
	Cost
	SellingPrice
	SaleIDFK


A3.
You have been provided with a REA business process level conceptual model for Happy Thoughts Gift Shop below, in both diagram and grammar format. This model is incomplete in order to keep the project manageable in a short time frame, but contains enough entities and relationships to give you valuable practice at creating logical and physical level models. Please do NOT add any additional entities, relationships, or attributes to the model.   

Happy Thoughts Gift Shop

Conceptual Model 
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Along with the conceptual model (in whichever format you prefer) you also need to know the following information:

HTGS eventually pays for nearly all (99%) of its purchases; only very rarely does HTGS return merchandise to a distributor. 

HTGS hires a payroll specialty firm (WKP, which stands for We Know Payroll) to handle writing paychecks to employees. Thus HTGS writes one check per month to WKP to cover the employees’ gross pay plus WKP’s processing fees. Occasionally HTGS also writes checks for other things such as loan re-payments and general and administrative service acquisitions; however, most of its cash disbursements (approximately 85 out of every 100 checks) apply to purchases of inventory from distributors. 

Required:

a. Convert the conceptual model into a logical level model using the relational model. (That is, prepare relational table structures on paper)

b. Create a new database in Microsoft Access that has your first and last name followed by proj1 as the name of the database (e.g., abelincolnproj1 for a student named Abe Lincoln).  Access will add the "mdb" file extension that indicates the file is a Microsoft database file.  It is always a good idea to make backups of your work. 

c. Add each of the tables from your relational solution for HTGS to the database, defining the data types for each field and identifying the primary key(s) for each table.  For foreign keys, enter “foreign key from ________table” (filling in the name of the table from which it was posted) into the field’s description field.  This is not required by Access; but is a project requirement to ensure your understanding of the foreign keys (and it is a good habit to start for documentation purposes).  For each foreign key field, if the related minimum cardinality requires mandatory participation, make sure that the field requirement is "yes" (not "no" which is the default).  For example, a (0,N) Salesperson – (1,1) Sale relationship implemented with SalespersonID posted into the Sale table. SalespersonID is a foreign key in the Sale table, and the participation of Sale with respect to that foreign key is mandatory. That is, we cannot enter data about a sale without specifying which salesperson was responsible for that sale.  In that case, SalespersonID must be set for required data entry = “yes”.

d. Create and save the relationship layout for the database, including ALL tables in the database (this should be done after you have entered all of the tables from #4 above).  Set referential integrity and cascade updates (but not cascade deletes) on all relationships. 

e. Make up data to enter into the database tables.  Each table must have at least 3 records and you must enter data that is internally consistent and that conforms to the minimum and maximum cardinalities.  For internal consistency, you need to make sure the data makes sense when viewed as a whole.  For example, if you indicate that cash receipt #478 applied to sale #1764, and sale #1764 was made to customer #2, then cash receipt #478 should also be indicated as coming from customer #2.  For the minimum cardinalities, if there is optional participation (for example, a salesperson can be entered into the database before any transactions occur) you need to have data reflect this (e.g., a row for a salesperson in the "Salesperson" table that is not included in any of the rows in the Sale table – in other words, create a salesperson that hasn’t yet made a sale).  If participation is mandatory (such as a sale has to have a customer) you need to have data reflect this (every sale record has a customer associated with it).  If you followed the instructions in step 4 above and specified such fields as required, Access will force you to enter a data value for those mandatory cases that involved foreign keys. However, for mandatory participation in relationships that are implemented with separate tables, you will need to enter the data appropriately and will get no warning from Access.  For the maximum cardinalities, your data should illustrate either "at most one" or "at most many" participation.  For example, say there is a relationship between sale and inventory such that one invoice can include multiple inventory stock numbers and one inventory stock number may be included on multiple sale invoices.  Your database should illustrate that at least one of your sales must include multiple inventory items, and at least one of your inventory item numbers must be sold more than once.  Note that in some cases conforming to the maximum cardinalities may require you to enter more than 3 records in a table.

f. Turn in the relational table structures you created on paper in step (a) and turn in the Access database file you created in steps (b)-(e).

Happy Thoughts Gift Shop suggested solution.  This solution may be used as a checklist for assessing the accuracy of the student’s database in Access. To check some of these items, you must examine the relationship layout in the database. To check others, you must examine the individual table designs or the data in the tables themselves. We recommend opening multiple related tables and displaying them on the screen simultaneously so you can see related data more easily.

RELATIONAL TABLES

	Cash

	CashAcct#
	AcctType
	Location


_____ Primary key identified

_____(0, ) Cash – Cash Disb = at least one CashAcct# in this table not in CashDisb

	Cash Disbursement

	DisbursementID
	Date
	Total Amount
	DistributorID**
	CashAcct#**


_____ Primary key identified

_____(0,  ) Cash Disb – Distributor = at least one DistributorID should be null

          (  ,1) Cash Disb – Distributor = max one DistributorID per disbursement (no action needed)

_____( ,N) Distributor – Cash Disb = at least one DistributorID in this table multiple times

_____( ,N) Cash – Cash Disb = at least one CashAcct# in this table multiple times

_____(1, ) Cash Disb – Cash = CashAcct# set to required data entry

          ( ,1) Cash Disb – Cash = max one CashAcct per disbursement (no action needed)

_____(0, ) Cash Disb – Purchase = at least one DisbursementID in this table not in Purchase

	Distributor

	DistributorID
	Name
	QualityRating


_____ Primary key identified

_____(0,  ) Distributor – Purchase = at least one DistributorID in this table not in Purchase

_____(0,  ) Distributor – Cash Disb = at least one DistributorID in this table not in Disbursement

	Inventory

	ItemID
	Description
	StandardUnitCost


_____ Primary key identified

_____(0, ) Inventory – Purchase = at least one ItemID in this table not in Stockflow1

	Purchase

	RecReport#
	Date
	DistributorID**
	DisbursementID**
	DisbAppliedToPurchase*


_____ Primary key identified

_____ (1, ) Purchase – Distributor = DistributorID set to required data entry 

           ( ,1) Purchase – Distributor = max one distributor per purchase (no action needed)

_____ ( ,N) Distributor – Purchase = should have same DistributorID in this table multiple times

_____ (1, ) Purchase – Inventory = each RecReport# in this table must have match in Stockflow1

_____ ( ,N) Cash Disb – Purchase = should have same DisbursementID in this table multiple times

_____ (0, ) Purchase – Cash Disb = at least one DisbursementID & DisbAppliedtoPurchase should be null

           ( ,1) Purchase – Cash Disb = max one DisbursementID per RecRpt (no action needed)

	Stockflow1

	ItemID
	RecReport#
	QtyPurchased
	ActualUnitCost


_____ Primary Key fully identified

_____( ,N) Inventory = should have same ItemID in this table multiple times

_____( ,N) Purchase = should have same RecReport# in this table multiple times

RELATIONSHIP LAYOUT 

_____ Cash.CashAcct# - CashDisbursement.CashAcct#

_____ Distributor.DistributorID – Cash Disbursement.DistributorID

_____ Distributor.DistributorID – Purchase.DistributorID

_____ CashDisb.DisbursementID – Purchase.DisbursementID

_____ Inventory.ItemID – Stockflow1.ItemID

_____ Purchase.RecReport# - Stockflow1.RecReport#

_____ Referential integrity enforced 

DATA CONSISTENCY

_____ Purchase and related cash disbursement related to same distributor
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