Component 4/Unit 6


Lab Simulations/Exercises

Recommended homework assignments for this unit:

1. Assign a research paper to report on a news story that involves a database security breach. 
Outcomes: Become aware of a database security problems and the importance of security.  
Objectives: A
Answer: Will vary

2. Design a small database using a Crow’s Foot diagram that can be used by UpTown Medical Center Hospital. The hospital needs a database to keep track of patient’s diets. Patients have a hospital ID number issued to them that is on a wristband that is attached to them upon admittance to the hospital that uniquely identifies them to the hospital staff. The hospital needs to keep track of the following information that pertains to the patient:  the room number that the patient is in, the patient’s name, the patient’s address, the patient’s phone number and the patient’s diet (low sodium, low cholesterol, low cal, low fat, low carb, …). The patient’s diet can be any one of the pre-prepared diets, but it cannot be more than one of the diets.  The coming week’s menus for each diet plan needs to be in the database so that a nurse can bring up the week’s menus in the patient’s room to let the patient know what they will be eating for the coming week.
First draw the Crow’s foot without keys and cardinality. 
More advanced: Add the keys and cardinality 
Outcomes:  Able to design a small database.
Objectives: D 
Answer (without keys or cardinality):  


Answer (with keys and cardinality):


3. After students have individually designed the database in exercise 2 above, have them work in teams to resolve differences and errors in their individual designs and agree on one design for the group to present to the class for critiquing.
Outcomes: The student will be able to work in groups to troubleshoot and compromise to achieve a result that has been critiqued by a team. 
Objectives: D
Answer: Will vary

4. Using the data model developed for exercise 2, write an SQL statement that will return a patient’s phone number given a Hospital ID of “48567322DIA”. 
Outcomes: The student will be able to write a simple query against a single table in a database. 
Objectives: F
Answer: 
SELECT PatntPhone



FROM PATIENT



WHERE PatntHospID = “48567322DIA”;

Note: While Microsoft SQL Server doesn’t require a semicolon at the end of a SQL statement Oracle does and most industry standards require it. Depending on how the database defaults were established at install time, quotes around literal values may be apostrophes (‘).
5. Using the data model developed for exercise 2, write an SQL statement that will find this coming Wednesday’s menu given a patient’s hospital ID of “48567322DIA”

Outcomes: The student will be able to write a JOIN or subquery against multiple tables.
Objectives: F
Answer: 
SELECT DIETPLAN.WedMenu




FROM DIETPLAN 




WHERE DIETPLAN.DietName = 

(SELECT PATIENT.DietName


FROM PATIENT 


WHERE PATIENT.PatntHospID = “48567322DIA”;

OR



SELECT DIETPLAN.WedMenu





FROM DIETPLAN  JOIN PATIENT 





WHERE DIETPLAN.DietName = PATIENT.DietName AND






PATIENT.PatntHospID = “48567322DIA”;

Note: Where DIETPLAN.DietName = PATIENT.DietName will connect the two tables via the primary to foreign key relationship such that we will only be looking rows where the diet name from one table is equal to the diet name in the other table (otherwise we would be looking at many more rows that would include rows where the diet plans do not match).
6. Have the students place all the data in one table for the problem stated in exercise 2 and then have them try to write the SQL statements in problem 5. Are there difficulties? What happens when you try to delete a row from this table? What happens when you attempt to insert a row for a new patient where the diet plan has yet to be determined? 
Outcomes: The student is able to understand how a good design of a database makes it easier to write SQL and why deletion and insertion anomalies cause problems with the data in a database.
Objectives: D
Answer: Students should find that anomalies occur.

7. Design a small database using a Crow’s Foot diagram that can be used by Lackluster Silverware Company. They need a database that keeps track of their inventory of silverware. They have 15 patterns of silverware that have pattern names and a pattern number. Each pattern is sold with up to five different box sets. The sets vary as to the number of pieces of silverware and the kinds of silverware. Some have fewer place settings some have large salad forks and spoons etc. Each set has its own name.  The names of the sets within each pattern are the same names (Example: “Family Pack” is a set name for several patterns). Each box set can be purchased in a silver alloy or stainless steel editions.  The user needs to know the quantity in stock of each boxed set in either silver alloy or stainless steel.
Optional Challenge: Determine the primary and foreign keys and the cardinality between entities.
Outcomes: Able to design a small database.
Objectives: D
Answer:

Optional Challenge Answer:


Note: 
Attributes PatternNumber and SetName in BOXEDSET table constitute a composite primary key. Attributes PatternName, SetName and MetalType are a composite primary key of METAL table. The primary key PatternNumber is shared with the BOXEDSET and METAL tables. The primary key SetName is shared with the METAL table. When there are more than two tables with shared primary keys like this it is sometimes called a grandparent to parent to child relationship. 

8. After students have individually designed the database in exercise 7 above, have them work in teams to resolve differences and errors in their individual designs and agree on one design for the group to present to the class for critiquing.
Outcomes: The student will be able to work in groups to troubleshoot and compromise to achieve a result that has been critiqued by a team. 
Objectives: D
Answer: Will vary

9. Using the data model developed for exercise 7,  write an SQL statement that will return the name of a pattern for the pattern number “88413”. 
Outcomes: The student will be able to write a simple query against a single table in a database. 
Objectives: F
Answer: 
SELECT PatternName 




FROM PATTERN




WHERE PatternNumber = “88413”;
10. Using the data model developed for exercise 7, write an SQL statement that will find the number of silver “Family pack” (set name) boxed sets of the “Farmington” (pattern number 458) pattern that are in stock. 
Outcomes: The student will be able to write a multi-conditional test WHERE clause.
Objectives: F
Answers: 
SELECT Metal.InStockCount




FROM METAL




WHERE PatternNumber = “458” AND





SetName = “Family pack”




MetalType = “Silver”;

Note: Students at first may think that they need to use a subquery or a JOIN.
11. Have the students place all the data in one table for the problem stated in exercise 7 and then have them try to write the SQL statements in problem 10. Are there difficulties? What happens when you try to delete a row from this table? What happens when you attempt to insert a row for a new pattern where the boxed sets are yet determined? 
Outcomes: The student is able to understand how a good design of a database makes it easier to write SQL and why deletion and insertion anomalies cause problems with the data in a database.
Objectives: D
Answer: Will vary

12. Design a small database using a Crow’s Foot diagram that can be used by DownTown Medical Center Hospital. The hospital needs a database to keep track of patients. Patients have a hospital ID number issued to them that is on a wristband attached to them upon admittance to the hospital. The hospital needs to keep track of the following information that pertains to the patient: patient name and address and phone, the medications that the patient is taking along with the dosage, the patient’s clinician information including the clinician’s name, ID number, type of practice and their phone number.
Optional Challenge: Determine the primary and foreign keys and the cardinality between entities.
Outcomes:  Able to design a small database.
Objectives: D
Answer:

Optional Challenge Answer (part I)


Note:
A medication can be taken by more than one patient and a patient can be taking more than one medication. A patient can have more than one specialized clinician and a clinician can have more than one patient. Thus the relationships are many-to-many. A many-to-many relationship can be shown in the Crow’s Foot ER-diagram data model when it is being developed, but must be broken up when the design is implemented. 

Solution with many-to-many relationships broken up (part II):


Note:  MEDPATIENTINTRSCTNTBL and CLINICIANPATIENTINTRSCTNTBL are tables without any attributes of their own. The only purpose of these tables is to break up the many-to-many relationships between the other entities/tables. Although it isn’t necessary to show these tables in the design, some people do show them in the ER-diagram. In any case they must exist in the implementation of the database. Many-to-many relationships are not allowed in the database. The primary keys of these two intersection tables (as they are called) is a composite primary key made up  of the primary keys of the two tables that they are joining together. Thus the composite key primary key attributes are also foreign keys to the intersection table.

13. After students have individually designed the database in exercise 12 above, have them work in teams to resolve differences and errors in their individual designs and agree on one design for the group to present to the class for critiquing.
Outcomes: The student will be able to work in groups to troubleshoot and compromise to achieve a result that has been critiqued by a team. 
Objectives: D
Answer: Will vary

14. Using the data model developed for exercise 12, write an SQL statement that will return a clinician’s type of practice given a clinician ID of “7774325”. 
Outcomes: The student will be able to write a simple query against a single table in a database. 
Objectives: F
Answer: 
SELECT CLINICIANS.TypePractice




FROM CLINICIANS




WHERE ClinicianID = “7774325”;

15. Using the data model developed for exercise 12, write an SQL statement that will find the clinician’s phone number given a patient’s hospital ID of “33321DIA”.
Outcomes: The student will be able to write a join or subquery against multiple tables.
Objectives: F
Answers:
SELECT CLINICIANS.Phone




FROM CLINICIANS




WHERE CLINICIANS.ClinicianID = 





(SELECT CLINICIANPATIENTINTRSCTNTBL. ClinicianID 






FROM CLINICIANPATIENTINTRSCTNTBL





WHERE CLINICIANPATIENTINTRSCTNTBL.HospID =








“33321DIA”;

OR



SELECT CLINICIANS.Phone




FROM CLINICIANS JOIN CLINICIANPATIENTINTRSCTNTBL



WHERE CLINICIANS.ClinicianID = 





CLINICIANPATIENTINTRSCTNTBL. ClinicianID AND





CLINICIANPATIENTINTRSCTNTBL.HospID =








“33321DIA”;
16. Have the students place all the data in one table for the problem stated in exercise 12 and then have them try to write the SQL statements in problem 15. Are there difficulties? What happens when you try to delete a row from this table? What happens when you attempt to insert a row for a new patient where the medications and clinician are not yet known? 
Outcomes: The student is able to understand how a good design of a database makes it easier to write SQL and why deletion and insertion anomalies cause problems with the data in a database.
Objectives: D
Answer:  Will vary
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