(131)
ANSWERS TO EXERCISE/HOMEWORK # 4
For Students taking “Database Systems or SQL Programming”


Question # 1 

Count, sum and average the prices of all courses 

(result 1 rows)

	SELECT COUNT(price), SUM(price), AVG(price) FROM course

													

Question # 2 

Aggregate by summing the amount and counting the number of payments per vendor and per description.  Rollup this data up to the vendor level and grand total level

(result 12 rows)

(MySQL)
	SELECT vendor, description, SUM(amount), COUNT(amount) 
	FROM payment
	GROUP BY vendor, description WITH ROLLUP

(Oracle)
	SELECT vendor, description, SUM(amount), COUNT(amount) 
	FROM payment
	GROUP BY ROLLUP(vendor, description)

												

Question # 3 

Verify to make sure that no student is registered for the same class twice

(result 0 rows)

	SELECT fname, lname, course_id, COUNT(*) 
	FROM student JOIN class ON ssn = stu_ssn
	GROUP BY fname, lname, course_id
	HAVING COUNT(*) > 1

												



Question # 4 

Display all students, the number of courses they are taking, and the total price for those courses.  Only display students taking 2 or more courses.   Sort the output by descending number of courses taken, then by last name and first name.

(result 25 rows)

(MySQL)
	SELECT CONCAT(lname, '  ', fname) AS name, COUNT(course_id) AS "count",
		SUM(price) AS "total_price"
	FROM student	 JOIN class	ON ssn=stu_ssn
			 JOIN course	USING(course_id)
	GROUP BY CONCAT(lname, '  ', fname)			-- or simply name
	HAVING COUNT(course_id)  > 1				-- or simply count
	ORDER BY 2 DESC, 1

(Oracle)
	SELECT lname || '  ' || fname AS name, COUNT(course_id) AS "count",
		SUM(price) AS "total_price"
	FROM student	 JOIN class	ON ssn=stu_ssn
			 JOIN course	USING(course_id)
	GROUP BY lname || '  ' || fname
	HAVING COUNT(course_id)  > 1
	ORDER BY 2 DESC, 1

												

Question # 5 

Display all vendors, descriptions and amounts from the payment table, and a row at the bottom that displays the total amount of all payments made.
Sort the output by description, then by vendor
PS. Do not display sub-total lines - i.e. do not use 'rollup' feature. 

(result 9 rows)

SELECT vendor, description, amount FROM payment
UNION
SELECT   null,  '{Total amount paid}',  SUM(amount) FROM payment
ORDER BY 2,1

												



ANSWERS TO HOMEWORK # 4
For Students taking “Data Warehousing Data Mining”
Use “demodw” database
 (
All code is standard, and will work equally in My
S
ql 
as well as Oracle
)

Question # 1
Which sex (male/female) on average gets better grade  (10 points)

select sex, avg(grade) as avg_grade
from student join grade using(student_id)
group by sex
order by 2 desc

												

Question # 2
List instructors and their students by highest average grade  (15 points)

select	i.lname as inst_last, i.fname as inst_first, 
	s.lname as stu_last,  s.fname as stu_first,  avg(grade) as GPA
from instructor i  join grade       using(instructor_id)
		    join student s  using(student_id)
group by  i.lname, i.fname, s.lname, s.fname
order by 1, 5 desc


If you only want to list the top single student per instructor… (not requested)
(using a sub-query)

SELECT  t1.inst_last, t1.inst_first,  t1.stu_last, t1.stu_first, t1.GPA
FROM 
	( select	i.lname as inst_last, i.fname as inst_first, 
		s.lname as stu_last,  s.fname as stu_first,  avg(grade) as GPA
	  from instructor i  join grade       using(instructor_id)
			      join student s  using(student_id)
	  group by  i.lname, i.fname, s.lname, s.fname )  t1
LEFT JOIN 
	( select	i.lname as inst_last, i.fname as inst_first, 
		s.lname as stu_last,  s.fname as stu_first,  avg(grade) as GPA
	  from instructor i  join grade       using(instructor_id)
			      join student s  using(student_id)
	  group by  i.lname, i.fname, s.lname, s.fname )  t2
ON  t1.inst_last = t2.inst_last  AND  t1.gpa < t2.gpa
WHERE  t2.gpa  IS NULL
ORDER BY 5  DESC


The above technique left joins the inner table to itself on instructor name and  t1.gpa < t2.gpa
By doing so, for every instructor, there will be one row in the  t1 table that does not match any rows in the t2 table.  By adding a “where” clause, we will only get those rows.

												

Question # 3
List instructors by highest gross pay by year and semester  (15 points)

select year, semester, lname, fname, sum(gross_pay) pay
from instructor join payment 	using(instructor_id)
		 join dates 	using(date_id)
group by year, semester, lname, fname
order by 5 desc


If you only want to list the highest paid instructor (not requested)
(using WITH and a sub-query)
Our MySql version does not support the use of WITH

WITH temp1 AS 
	(select year, semester, lname, fname, sum(gross_pay) pay
	 from instructor join payment using(instructor_id)
			 join dates 	using(date_id)
	group by year, semester, lname, fname
	order by 5 desc ) 
SELECT * FROM temp1
WHERE  pay = (select max(pay) from temp1)


Or if not using WITH
Using a sub-query – Left join the inner table to itself 

SELECT  t1.lname, t1.fname, t1.year, t1.semester, t1.pay 
FROM
	(select year, semester, lname, fname, sum(gross_pay) pay
	from instructor join payment 	using(instructor_id)
			 join dates	using(date_id)
	group by year, semester, lname, fname)  t1
LEFT JOIN
	(select year, semester, lname, fname, sum(gross_pay) pay
	from instructor join payment 	using(instructor_id)
			 join dates	using(date_id)
	group by year, semester, lname, fname)  t2
ON  t1.pay  <  t2.pay						-- notice the ON condition
WHERE t2.pay IS NULL


This is the same technique used on the previous page. 
												


Question # 4
List course assignments by most difficult based on average grades for all students (15 pts)

select c.description as course, a.description as assignment, avg(grade)
from  course c	join grade 		using(course_id)
		join assignment a 	using(assignment_id)
group by c.description, a.description
order by 3

Results
	The hardest course assignment is 	= 'XML for Web Development'
						= 'Homework 1'
												


Question # 5
For the most difficult course assignment from 4, drill down by year and by semester  (15 pts)

select c.description as course, a.description as assignment, year, semester, avg(grade)
from  course c 	join grade 		using (course_id)
		join assignment a 	using (assignment_id)
		join dates		using(date_id)
where  c.description = 'XML for Web Development'
    and  a.description = 'Homework 1'
group by c.description, a.description, year, semester
order by 5

If you only want to make the drill down more dynamic (not requested)
(Using an inner view sub-query) 

select c.description as course, a.description as assignment, year, semester, avg(grade)
from  course c 	join grade 		using (course_id)
		join assignment a 	using (assignment_id)
		join dates		using(date_id)
		join (	select 
			c.description as course, a.description as assignment, avg(grade)
			from  course c	join grade 	     using(course_id)
					join assignment a  using(assignment_id)
			group by c.description, a.description
			order by 3
			limit 1 ) inr
			on c.description = inr.course and a.description = inr.assignment
group by c.description, a.description, year, semester
order by 5


												


Question # 6
List all student names, and count the number of A, B, C, or F grades they received  (30 pts)

Grade >= 90 		 A 
Grade  80 - 89 	 B 
Grade  70 - 79 	 C 
Grade < 70	 	 F 

select lname, fname,  
count( CASE when grade >= 90 		  then 'A' END) as "A",
count( CASE when grade between 80 and 89  then 'B' END) as "B",
count( CASE when grade between 70 and 79  then 'C' END) as "C",
count( CASE when grade < 70 		  then 'F' END) as "F"
from student join grade using(student_id)
group by lname, fname

												

Question # 6
List all student names, and count the number of A, B, C, or F grades they received.
Extra Credit: 	Compute their GPAs

Grade >= 90 		 A  4.0
Grade  80 - 89 	 B  3.0
Grade  70 - 79 	 C  2.0
Grade < 70	 	 F  0.0

select lname, fname,  
count( CASE when grade >= 90 		  then 'A' END) as "A",
count( CASE when grade between 80 and 89  then 'B' END) as "B",
count( CASE when grade between 70 and 79  then 'C' END) as "C",
count( CASE when grade < 70 		  then 'F' END) as "F",
avg(   CASE when grade >= 90              	  then 4.0
when grade between 80 and 89  	  then 3.0
when grade between 70 and 79  	  then 2.0
else					          0.0 END) as GPA
from student join grade using(student_id)
group by lname, fname
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