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Lessons – Solution Proposals
Tasks 4-5
Task 4
Translate the conceptual model from Task 2 into a relational database model!
[Conceptual model from Task 2]
Tables
Person(personNo, firstName, lastName, street, zip, city)
Doctor(person, phoneNo, email, employeeNo
SpecialtyArea(name)
Symptom(name)
Diagnosis(name)
Room(name)
Visit(person, doctor, room, date, time)
VisitSymptom(vperson, vdate, vtime, symptom)
VisitDiagnosis(vperson, vdate, vtime, diagnosis)
SpecAreaResp(specArea, doctor)
FK:s (format FK << PK)
Doctor.person << Person.personNo
Visit.person << Person.personNo
Visit.doctor << Doctor.person
Visit.room << Room.name
VisitSymptom.(vperson, vdate, vtime) << Visit.(person, date, time)
VisitSymptom.symptom << Symptom.name
VisitDiagnosis.(vperson, vdate, vtime) << Visit.(person, date, time)
VisitDiagnosis.diagnosis << Diagnosis.name
SpecAreaResp.specArea << SpecialtyArea.name
SpecAreaRasp.doctor << Doctor.person
AK:s
Doctor.employeeNo
Visit.(doctor, date, time)
Visit.(room, date, time)
SpecAreaResp.doctor
1(8)
Notes:
1) We could have chosen an SK in Visit in
order to get a single-column PK there,
and single-column FK:s in VisitSymptom
and VisitDiagnosis to Visit. But then we
would have had to add Visit.(person,
date, time) to our list of AK:s.
2) We could have chosen not to create
SpecAreaResp, and instead place a
NULL:able FK in either Doctor or
SpecialtyArea. The best choice then
would probably be to place the
NULL:able FK in SpecialtyArea, since it
is reasonable to expect that few specialty
areas will be without a responsible
doctor, but many doctors will not have a
responsibilty for a specialty area.
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Basic SQL (DML)
The relational database model to use is shown below. (It is translated from a conceptual model not
shown here):
Task 5
5.1
Show the name of courses that last for five weeks!
SELECT cname AS “Course Name”
FROM Course
WHERE clength = 5
5.2
Show the name and price of courses having been held in the room Orion!
Alt 1:
SELECT C.cname AS “Course Name”, C.cprice AS “Course Price”
FROM Course C
WHERE C.ccode IN (SELECT CO.course
FROM CouOcc CO
WHERE CO.room = ‘Orion’)
// Here we traverse all courses in the outer query one at a time by looking in the Course table,
// and check in the inner query whether they have a course occurance that was held in Orion.
// Those that did, will come in the result. Since IN is a set operator, any duplicate values in the
// inner query’s result will be discarded. Also, there are of course no duplicate courses in Course,
// so the result will have no duplicates, even if some courses have had several course occurances
// in Orion.
Alt 2:
SELECT DISTINCT C.cname AS “Course Name”, C.cprice AS “Course Price”
FROM Course C, CouOcc CO
WHERE C.ccode = CO.course
AND CO.room = ‘Orion’
// In this alternative we instead first join the two tables Course and CouOcc via the FK/PK pair.
// Then we test each thusly created row-combination whether the value of the the room-column is
// Orion. If it is, then we add the corresponding columns to the result according to the SELECT
// clause. But notice that join itself does not eliminate duplicates, so any course that has been in
// Orion more than once will end up more than once in the result, unless we use DISTINCT after
// SELECT to explicitly eliminate the duplicates in the result.
5.3 The solutions to task 5.3 (those are in Swedish but you requested me to post
them) are placed placed last in the task list (after 5.6).
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5.4
Which teachers have been in room Orion, but not in room Tellus? Show the names!
SELECT T.tname AS “Teacher Name”
FROM Teacher T
WHERE T.tid IN (SELECT CO.teacher FROM CouOcc CO WHERE CO.room = “Orion”
AND T.tid NOT IN (SELECT CO.teacher FROM CouOcc CO WHERE CO.room = “Tellus”
5.5
How many course occurances are there? Show the number!
SELECT COUNT(*) AS “Number of Course Occurances”
FROM CouOcc
5.6
How many courses has each student taken? Show name and number.
Step 1: First, we create a view to make sure we do not count course occurances per
student, but courses! That is, we want a view where all duplicates between course
and student has been taken away, so we can use that later. For this we cannot include
sdat in the view’s SELECT, since sdat is the column that separates course occurances
for the same course from each other. Note that the table CouOccAtt is the table where
students are connected with course occurences.
CREATE VIEW StudentsAndDistinctCourses
AS
SELECT DISTINCT COA.student, COA.course
FROM CouOccAtt COA
Step 2: Now we can go on and count, and show the result.
SELECT S.sname AS “Student Name”, COUNT(SADC.course) AS “Number Of Courses”
FROM Student S, StudentsAndDistinctCourses SADC
WHERE S.sid = SADC.student
GROUP BY S.sid, S.sname
// Remember that all columns in the SELECT clause that are NOT arguments to aggregate
// functions (such as COUNT()) MUST be included in the GROUP BY clause. But sometimes it is
// also necessary to include extra columns in the GROUP BY clause that are not in the SELECT
// clause. In this case we need to include the PK in Student (sid) to make sure we are not missing
// students having the same name.
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5.3
Show the name of students having had teachers Carl Nordin and Sofia Wilsson!
Here I include a comprehensive set of different solutions in Swedish, as was
requested during the lesson. Please notice that you will not have to write SQL this
complicated as a task in the project. See it as a teaser if you are interested in knowing
more about SQL. Those of you who are not interested in learning this 5.3 task can
just skip it. Glossary: Tables: Elev=Student, Deltag=CouOccAtt, Ktillf=CouOcc, Lärare=Teacher.
Columns: eid=sid, elev=student, kurs=course, lärare=teacher, lid=tid, lnamn=tname.
Här måste vi se till att det finns två deltaganden, två kurstillfällen och två lärare genom att använda tabellalias. OBS: att ordningen mellan villkor som sammanbinds med AND är oviktig, men det är bra för kodens
tydlighet om man följer något bra mönster.
SELECT DISTINCT enamn
FROM Elev, Deltag D1, Deltag D2, Ktillf K1, Ktillf K2, Lärare L1, Lärare L2
WHERE Elev.eid = D1.elev
AND D1.sdat = K1.sdat
AND D1.kurs = K1.kurs
AND K1.lärare = L1.lid
AND L1.lnamn = 'Carl Nordin'
AND Elev.eid = D2.elev
AND D2.sdat = K2.sdat
AND D2.kurs = K2.kurs
AND K2.lärare = L2.lid
AND L2.lnamn = 'Sofia Wilsson'
alternativt:
SELECT enamn
FROM Elev
WHERE eid IN (SELECT elev
FROM Deltag
WHERE (sdat, kurs) IN (SELECT sdat, kurs
FROM Ktillf
WHERE lärare IN (SELECT lid
FROM Lärare
WHERE lnamn = 'Carl Nordin')))
AND eid IN (SELECT elev
FROM Deltag
WHERE (sdat, kurs) IN (SELECT sdat, kurs
FROM Ktillf
WHERE lärare IN (SELECT lid
FROM Lärare
WHERE lnamn = 'Sofia Wilsson')))
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Man kan också förstås göra en lösning som kombinerar dem ovan:
SELECT enamn
FROM Elev
WHERE eid IN (SELECT elev
FROM Deltag D, Ktillf K, Lärare
WHERE D.kurs = K.kurs AND D.sdat = K.sdat
AND lärare = lid AND lnamn = 'Carl Nordin')
AND eid IN (SELECT elev
FROM Deltag D, Ktillf K, Lärare
WHERE D.kurs = K.kurs AND D.sdat = K.sdat
AND lärare = lid AND lnamn = 'Sofia Wilsson')
Man kan även göra en mer generisk lösning som skulle lättare kunna anpassas till fler än 2 lärare:
SELECT enamn
FROM Elev
WHERE eid IN (SELECT elev
FROM Deltag D, Ktillf K, Lärare
WHERE D.kurs = K.kurs AND D.sdat = K.sdat
AND lärare = lid
AND lnamn IN ('Carl Nordin', 'Sofia Wilsson')
GROUP BY elev
HAVING COUNT(DISTINCT lid)=2)
Eller med en division:
SELECT enamn
FROM Elev
WHERE NOT EXISTS (SELECT *
FROM Lärare
WHERE lnamn IN ('Carl Nordin', 'Sofia Wilsson')
AND lid NOT IN (SELECT lärare
FROM Deltag D, Ktillf K
WHERE D.kurs = K.kurs
AND D.sdat = K.sdat
AND elev = eid))
En annan möjlighet är att göra en vy som kan återanvändas:
CREATE VIEW ElevLärare AS
SELECT DISTINCT elev, lid, lnamn
FROM Deltag D, Ktillf K, Lärare
WHERE D.kurs = K.kurs AND D.sdat = K.sdat AND lärare = lid
Vyn kan användas för att förenkla den tidigare lösningen:
SELECT enamn
FROM Elev
WHERE eid IN (SELECT elev FROM ElevLärare WHERE lnamn = 'Carl Nordin')
AND eid IN (SELECT elev FROM ElevLärare WHERE lnamn = 'Sofia Wilsson')
OBS: att Access har inte just CREATE VIEW-syntaxen, men det är bara att skapa en vanlig query med
samma kod (exkl. CREATE VIEW-raden) och samma namn som vyn ovan, som sedan används på samma
sätt i huvudsatsen.
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PK columns are bolded. Connectors between tables visualize FK/PK relations. E.g., room in
CouOcc is FK to rname in Room. (sdat, course) in CouOccAtt forms a compound FK to CouOcc’s
compound PK.
Long names are usually shortened (without losing the semantics). Here, Course Occurancies is
shortened to CouOcc, and Course Occurance Attendancies is shortened to CouOccAtt.
Student (sid) and Teacher (tid) have surrogate PK:s. Domain for surrogate PK:s is autonumber,
(which is integer, controlled by the RDBMS). Domain for corresponding FK:s is thus integer.
Columns with numeric data have number domains, columns with alphanumeric data have string
domains, columns sdat have domain date. DB content is shown below.
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ccode
Java1
Java2
DBM1
LDBD
FDBD
Log1
cname
clength cprice
cdesc
Java 101
5 6700,00 Basic java programming.
Advanced Java
4 5999,99 Advanced java programming.
DB Methodology 101
2 2800,00 DB basics, relational modeling, SQL.
Logical DB Design
4 6000,00 Advanced design, patterns, meta modeling.
Physical DB Design
5 7200,75 Storage structures, indexing, optimization.
Logic 101
3 4500,00 First-order logic, predicate logic.
CouOccAtt
CouOcc
sdat
2008-03-06
2008-04-02
2008-04-16
2008-04-16
2008-05-06
2008-05-06
2008-05-09
2008-09-02
2008-09-02
2009-01-22
2009-01-28
Room
rname
Jupiter
Orion
Sirius
Tellus
rcap
course
Java1
DBM1
Java2
Log1
LDBD
Java1
FDBD
Java1
LDBD
Java2
DBM1
teacher
2
5
2
3
5
2
4
3
4
2
5
room
Tellus
Sirius
Orion
Jupiter
Sirius
Jupiter
Jupiter
Tellus
Orion
Orion
Jupiter
troom
634
604
603
605
622
tphone
151576
151526
151553
151556
151585
sdat
2008-03-06
2008-04-02
2008-04-16
2008-04-16
2008-05-06
2008-05-06
2008-05-09
2008-09-02
2008-09-02
2009-01-22
2009-01-28
2008-03-06
2008-04-02
2008-04-16
2008-04-16
2008-05-06
2008-05-06
2008-05-09
2008-09-02
2008-09-02
2009-01-22
2009-01-28
2008-03-06
2008-04-02
2008-04-16
2008-03-06
2008-04-02
2008-03-06
2009-01-22
12
24
16
32
Teacher
tid
1
2
3
4
5
tname
Anders Ödman
Bo Åkerman
Carl Nordin
Lena Svensson
Sofia Wilsson
Student
sid
Anders Thelemyr
1
2
3
4
5
6
7
8
9
sname
Bo Dahl
Ann Stål
Ebba Ryd
Robert Ahl
Lars Holm
Siw Björk
Sigge Ehn
Kurt Grahn
Eva Jung
10 Lola Frid
saddress
Ahlgatan 6
Lindvägen 3
Ankvägen 4
Ekvägen 1
Skolgatan 3
Bokvägen 2
Bokvägen 24
Byvägen 112
Storgatan 5
Lillgatan 3
szip
16102
16429
16107
16425
16966
16431
16429
19735
16966
18754
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course
Java1
DBM1
Java2
Log1
LDBD
Java1
FDBD
Java1
LDBD
Java2
DBM1
Java1
DBM1
Java2
Log1
LDBD
Java1
FDBD
Java1
LDBD
Java2
DBM1
Java1
DBM1
Java2
Java1
DBM1
Java1
Java2
scity
Bromma
Kista
Bromma
Kista
Solna
Kista
Kista
Bro
Solna
Täby
student
sphone
163578
373789
325305
123435
203045
452678
245578
192292
131187
723384
1
1
7
4
7
2
8
1
8
2
3
9
2
5
5
1
6
6
9
6
9
5
8
10
6
10
3
3
10
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