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7Structured query

language

It is a riddle wrapped in a mystery inside an enigma;

but perhaps there is a key.

Winston Churchill, British war-time leader

OverviewStructured Query Language (SQL) is the most widely used
database query language in theworld. It is based on a sound
mathematical basis of the relational algebra mentioned in unit
1.

In this unit we will investigate:

SQL syntax selection special operators subqueries processing of
data joining tables information privacy.

IntroductionSQL is described as declarativeor afourth
generationlanguage (4GL).

In a 4GL the user is generally concerned with whatto do rather
than with howto do it.Languages such as Pascal or C++ are described
as 3GLs orprocedurallanguages. In those the

programmer has to go into great detail to carry out even simple
tasks. Activities that take scoresof lines in a 3GL often can be
written as one line in a 4GL.

The advantage of using a 4GL, such as SQL, is that the user is
freed from the complexities ofprogramming, and can concentrate on
solving the task they are working on. On the other hand a3GL is
more flexible. 4GLs do only one activity, such as database
manipulation, whereas a3GL can be used for a wide variety of tasks
from writing games to calculating accounts.
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SQL is a relational system as described in unit 1, with named
tables displayed as a grid ofvalues divided into rows and
columns.

To investigate SQL we will mainly use two relational databases
with a third for practiceactivities later. The first is for a
computer repair company.

The RepairsdatabaseBen Carrol runs a small computer repair
store. He has two trade qualified employees and hasrecently started
an apprentice. Ben uses theRepairsdatabase to keep track of the
different jobson the go at the moment.

This database consists of four tables with the following fields;
the key for each table has anunderline:

Devices (type, rate, priority)

This is the variety of devices to be repaired.

Each type of device has a repair ratecharged for every hour
spent on it, and a

priority level of either low (L), medium (M),or high (H).

Types are as indicated, with drivecoveringall disc drives (HDD,
DVD, etc.), and otherany other type ofdevice.

type rate priority

iMac $40.00 H

PC $35.00 H

: : :

Start of the Devicestable

Technicians (id_numb, name, grade)

This table lists the four employees,including Ben, and their
level of skill. Thegrade reflects the qualifications and

experience of each technician.

id_numb name grade

1100 Carrol master

1250 Johnson trade

: : :

Start of the Technicianstable

Experience (id_numb, type, qualification)

This table records each technicians abilityto repair each of the
different devices, eitheras novice (N) or experienced (E).

id_numb type qualification

1470 drive E

1470 iMac E

: : :

Start of the Experiencetable

Job (job_numb, id_numb, type, owner, date, time, ready,
cost)

Each repair is given its own job number and assigned to a
specific technician ( id_numb).The typeof device and owneris
recorded, as well as the datethe job was accepted. Theamount of
timespent in repairing is recorded in hour increments. When the
device isrepaired it is marked as readyfor collection along with
the costof repair.
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Job

job_numb id_numb type owner date time ready

1004 1470 iMac Dawson 3-06-10 5 Yes1005 1250 other Bloomfield
3-06-10 3 Yes

: : : : : : :

Start of the Jobtable

Note: while costis listed as part ofjob it is not listed in the
table as the value in it can becalculated by the computer and
displayed at run time. (How would this calculation be done?)This
sort of calculated value is described as derivedas we shall see in
the next unit.

A full listing of data in the tables is in Appendix 1.We will
use these related tables to begin our investigation of SQL.

SQL syntaxThe rules by which we form valid statements in a
language are called the syntaxof thelanguage. SQL has a very simple
syntax.

To obtain information from an SQL database we use a query.

Here is a typical SQL query for theRepairsdatabase:select
job_numb, owner

from job

where date = 5-06-10

order by owner

This will list job numbers and owners from thejobtable for the
5thof June. The informationwill be displayed in alphabetical order
of the owners name.

An SQL query has the following basic structure:select

from

The keyword selectis followed by the columns we wish to display,
while the tables these comefrom are listed after
thefromkeyword.

In addition we can refine a query by adding:

where to find specific rows

order by to sort the outputgroup by to count groups of items

having to control the number of groups

Each line in the query is called a clause. They are named for
their keyword, so we have a selectclause, afrom clause, awhere
clause, etc.

As part of the clauses we can also use some functions (sum, avg,
etc.), some special operators(and, or, like, etc.) and a range of
search conditions ( >,
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And that is all there is to SQL! In this 4GL we do not have to
spend the time learning thelanguage we would have to with a 3GL.
Using SQL we can concentrate on the problem to

solve, and not concern ourselves with unnecessary detail .In
this investigation we will start with simple queries and gradually
build up the complexity.

Selecting columns from a tableThe most basic task in SQL is to
list the contents of a column from a table. In relational
algebraterms this is called aprojection.

Say we wanted to find the names and grades of all technicians.
To do this, after the keywordselectwrite the names of the required
columns in the order we want them, separated bycommas.

select name, grade

from technicians

This would produce:

To save typing we can select all columns from a table by using
an asterisk * instead of listingthe column names.

e.g. select *from devices

This would produce:

type rate priority

iMac $40.00 H

PC $35.00 H

drive $35.00 H

monitor $30.00 M

LCD $30.00 M

other $25.00 L

printer $25.00 L

If there are unnecessary repeats of data they can be removed by
using the distinctoperator.

e.g. select distinct rate

from devices

The devicestable has seven rows with some of the rates repeated
more than once. The distinct

removes the duplicates.

name grade

Carrol master

Johnson trade

Hennesy apprentice

Carey trade

rate

$25.00

$30.00

$35.00

$40.00
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If we want to choose particular rows from a table we have to add
a whereclause after the tablename.

Say we want to find all the jobs being worked on by technician
1470. This is done by:select job_numb, type

from job

where id_numb = 1470

Which would produce:

This selection only shows the three rows where the id_numbis
1470. The rest are ignored. Notethat only the fields in the select
clause are displayed, even though id_numbis used in the query.

If the field we are searching on is a text field we will need to
include it in single quotes:

e.g. select owner, type, date

from job

where type = drive

Which would produce:

Note also in this example we have changed the order of the
fields. In the table definition ownercomes after type, but here we
have reversed them to improve the display.

We are not limited to = as a search condition. We can also
use:

< > not equal to > greater than < less than

> = greater than or equal to < = less than or equal to.Say
we wanted to find out jobs that had been in for more than a few
days. If today was the 4

th

of June we could do this by:

select job_numb, owner

from job

where date
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Activ ity 7.1 SelectiveTo run SQL you will require an SQL client
such as microSQL,AccessorMySQLand a set of

tables to perform operations on. All tables used in this book
can be downloaded in commadelimited form from edit.net.auand then
imported into one of these clients. Answers to theactivities in
this unit can be found in Appendix 2.

Note: depending on your computer settings date may be stored in
either Australian or USformat. For example 5thof June could be
either 05-06-10 or 06-05-10.

1. Enter and run each of the queries above to see if you get the
same results.

2. What would result from each of the following queries?
Determine the result by working

from the tables (see Appendix 1), and then enter and run the
queries to check your answer.

a select id_numb b select job_numb, typefrom experience from
jobwhere type = PC where job_numb = 1009

c select distinct type d select *from job from experiencewhere
id_numb = 1470

3. Now have a go at writing and running the following queries
for yourself.

a Show the different types of device repaired and the rate
charged for each.

b Show all data contained in thejobtable.

c What is the name of the technician with identity number
1310?

d Which devices are charged at a rate of $30 per hour to
repair.

e List the identity numbers of technicians who have expert (E)
qualification.

f Which devices are ready for collection? (Choose the fields you
think need to bedisplayed.)

4. Rewrite each of the queries in Q2 as a normal English
sentence (as in Q3 above). In youranswer do not use words like
selectorfrom.

(Additional practice questions on selectqueries can be found in
Activity 7.6: Q1-17)

Special operatorsWe can extend the power of the whereclause
using the special operators:

and, or, not, between, in, like

Say we want to find out the level of experience of technician
1470when working on iMaccomputers. To select rows based on two
conditions we use and.

select qualification this will produce:

from experience

where id_numb = 1470

and type = iMac

qualification

E
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This query produces:

The notnegates the condition. It is often useful to be able to
find what is not in a conditionrather than what is in.

Betweencan be used in place of a >= and a = 3-06-10 and
date
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UpdatingChanges can be made to an SQL table by adding, changing
or deleting existing data.

InsertTo add data to a table use the inset into command. Say Ben
takes on a new apprentice:

insert into technicians

values (1580, Smith, apprentice)

which would add a row so that technicianswould now be:

id_numb name grade

1100 Carrol master1250 Johnson trade

1310 Hennesy apprentice

1470 Carey trade

1580 Smith apprentice

Text values are to be encased in single quotes, number values
are written without.

We can even specify into which columns data is entered

insert into technicians (id_numb, name)values (1580, Smith)

which would leave the gradecolumn null.

UpdateTo change an existing entry in a table we use the
updatecommand.

update technicians

set grade = trade

where id_numb = 1580which would change:

id_numb name grade

1580 Smith apprentice

to:

id_numb name grade

1580 Smith trade

DeleteTo remove a row use the deletefromcommand.

delete from technicians

where name = Smith

which would remove the row from the table:

id_numb name grade

1100 Carrol master

1250 Johnson trade

1310 Hennesy apprentice

1470 Carey trade
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Other commandsThere are also table and database commands of
create, use, alter, anddropbut the application

of these varies with the specific implementation of SQL you are
using.For example:

create table technicians (id_numb int not null, name char(20)
not null, grade char(20))

could be used to create the technicianstable with id_numban
integer, and with nameand gradetext fields of a maximum size of 20
characters.

The use of these commands will not be explored further here.

The SchooldatabaseTo broaden the range of examples we can
investigate we will introduce the Schooldatabase forBunyip Upper
Primary School. It consists of four tables:

Student: (stnumb, stname, gender, grade, born)

Subject: (subjnumb, subjname, tname)

Results (stnumb, subjnumb, percent)

Teacher: (tname, grade, room)

Note:

results are only recorded for the four subjects maths, language,
social studies andscience

all fields are text exceptpercentand grade(number) and
born(date) bornis the date of birth of a student in the
teachertable the teachers with a grade listed are home room
teachers for that

grade; the teachers without a grade listed are not home room
teachers

aroomis assigned to each teacher as home room or to teach
in.

The data tables are available in Appendix 1.

Activ ity 7.2 Back to schoolThe questions in this activity all
refer to the Schooldatabase. Again answers can be found inAppendix
2.

1. Prepare SQL queries for each of the following:

a List the names of all subjects offered.

b List the names and identity numbers for all students enrolled
at Bunyip Primary.c In what grade is the student whose identity
number is 3994?.

d Provide a list of the students in grade 7.

e Obtain a list of the identity numbers for students who gained
over 80% (0.8) in anysubject. Include the subject codes in the
list.

f What are the names of students notin grade 6?

g List the identity number and grade of students who are in
grades 5or 7.
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h List the student number and percentage for students who score
over 50% in subject18.

2. Write the following queries in normal language.a select
stname, gender b select stname, grade, born

from student from student

where gender = M where grade = 5

and born > 1-01-01

c select * d select tname, room

from results from teacher

where percent > 0.5 where not grade is nulland percent <
0.8

(0.5 is 50% and 0.8 is 80%)

3. Prepare queries for each of the following:

a Use betweenin a query to find out students born between 2001
and 2005.

b Use inas part of a query to find the student numbers of
students who take the subjectsnumbered 12, 14 or15. (Note: use
single quotes as subject numbers are recorded as

text.)c Use liketo find the names of students that start with
H.

d Which students have the letter o in their names?

4. Prepare queries to make the following updates:

a A new student has arrived at the school. She is Jillian Young.
She will go into grade4. Her id number will be 9874 and her
birthday is 3 June 2001.

b An error has been discovered. Damien Morgan was born in
November and not

October.c Joel Smith has left the school. Remove him from the
database.

(Additional questions on special operator queries can be found
in Activity 7.6: Q18-22)

SubqueriesSo far we have investigated simple queries in SQL. We
are now going to look at how thesequeries can be linked together to
solve more difficult problems.

A subqueryin SQL allows the user to obtain the answer to a
question using one query thatwould otherwise have taken two or more
queries. A subquery is simply an SQL query thatproduces a result
that can then be fed into the main query.

Say for example we wanted to find the subjects taught by home
room teachers. The informationwe require is in two different
tables.

With what we know so far this would require two queries, one to
find the home room teachers,the other to find the subject they
teach.
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select tname

from teacher

where not grade is null

which produces:

tnameGibbs,L

Mundy,N

Prescott,S

Simms,G

These names then need to be placed into the following query:

select subjname

from subjectwhere tname in

(Gibbs,L, Mundy,N, Prescott,S, Simms,G)

which produces:

subjname

language

science

social science

mathematics

This is not very efficient and would take much time, especially
with a more complex data set.

To make the process simpler we can use the first query as a
subquery to the second:select subjname

from subject

where tname in (select tname

from teacher

where not grade is null)

This query has two parts. The part in brackets is the subquery.
This is worked out first.

The subquery finds the teachers who have grade levels assigned
(i.e. they are home roomteachers). The results of the subquery are
then fed into the main query. Diagrammatically the

subquery looks like this:

The subquery is linked to the main query with the clause where
tname in (select tname i.e.

they are linked by the field tname. The tnames that are found by
the subquery are used by the

main query.

We must put brackets around the subquery so that it is treated
as a unit, and there can only be

one field in the selectclause of the subquery (why?).
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Note also the use of in. If the whereclause read where tname =
this would at most find only

one record that matched (the first it came to). The use of
inwill find any records that match.

We can also use subqueries to exclude information from a main
query.select stname

from student

where stnumb not in

(select stnumb

from results

where percent between 0.3 and 0.7)

which produces:

stname

Hunter,C

Judd,R

Morgan,D

Rigby,D

To indicate not inon a diagram show a cross on the arrow from
the subquery.

Subqueries are not limited to one level. Say we wished to find
the teachers names of boys who

score more than 50% in any subject.

This query involves three tables.

Diagrammatically it looks like this:

and written using subqueries:

select distinct tname

from subject

where subjnumb in ( select subjnumb

from results

where percent > 0.5

and stnumb in ( select stnumb

from student

where gender = M ) )

The setting out for subqueries is shown above. The indentation
is not a requirement but is

important in making it clearer to someone reading the query what
is happening. Note also the

need to have two brackets at the end to close both
subqueries.
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Activ ity 7.3 Queries wi thin queriesAll questions in this
activity are based on the Schooldatabase and involve
subqueries.

1. Draw the diagrams for each of the following queries:

a select room b select stname, gender

from teacher from student

where tname in where gender = M

(select tname and stnumb in

from subject (select stnumb

where subjname = art) from results

where percent > 0.8)

c select percent d select distinct room

from results from teacher

where subjnumb = 12 where tname in

and stnumb not in (select tname

(select stnumb from subject

from student where subjnumb in

where grade = 7) (select subjnumb

from results

where stnumb in

(select stnumb

from student

where grade =7 ) ) )

2. Write the above queries in normal everyday language.

3. What subject is taught by the teacher in roomA2?

4. In which subjects did students score over 90%?

5. List the names of the students in grades 4or 5who scored over
50% for language.

6. List the names of students who do science.

7. List the names of students who gained over 50% in
mathematics.

The following queries are from theRepairsdatabase.

8. Who owns devices being repaired by Ted Carrol?

9. What are the names of the technicians who are still not
expert (N) at repairing Macs?

10. What rate willByrnebe charged for repairs?

11. List the owners whose devices have a high (H) priority for
repair.

12. What level of qualification has the technician who is doing
Frankes repair job?

(Additional questions on subqueries can be found in Activity
7.6: Q23-30)
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Processing data in queriesIn this section we will look at how we
can use SQL to process the data produced by queries.

This includes mathematical operations, sorting, special
functions and grouping.

Arithmetical operatorsWe can use the arithmetic functions of + x
and in either the selector the whereclause

of a query.(On the computer keyboard x is written as * andis
written as / )

We will illustrate this with a few examples.

To add 10% GST to repair rates we could use:

select rate * 1.1from devices

(Multiplying by 1.1 is the same as finding 110%, or rate plus
10%)

To improve the output display we can change the column heading
by adding as GSTto theselectclause:

select rate * 1.1 as GST

from devices

The column heading will now read GST:

GST

38.544

33

33

27.5

38.5

27.5

To find out how many days a device had been in for repair (if
today was the 9

th

June 2011)select 9-06-11 date as Age

from job

The timefield records the number of hours worked on repair. To
convert this to full hoursdevices had been worked on we divide
timeby 4:

select owner, time / 4 as Hours, ready

from job

where ready = Yes

owner Hours ready

Dawson 1.25 Yes

Bloomfield 0.75 Yes

Elliott 0.75 Yes

Hynes 0.25 Yes

Roberts 0.5 Yes

Taylor 1 Yes
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Arithmetic operators can also be used in the whereclause. If we
want to find devices that havebeen in for repair for more than five
days we can do this by:

select owner, datefrom job

where (date + 5) > 9-06-10

(Questions 1-3 in Activity 7.4 apply to the above.)

SortingSorting in SQL is achieved by adding an order byclause at
the end.

e.g. select job_numb, owner, type

from job

order by owner asc

which produces:

job_numb owner type

1005 Bloomfield other

1006 Byrne drive

1004 Dawson iMac

1007 Elliott PC

1011 Franke monitor

1008 Hynes printer

1015 James PC1009 McPhee LCD

1016 Peters iMac

1012 Roberts drive

1014 Taylor other

The asc is short for ascending. It can be replaced by descfor
reverse alphabetical order.

Since ascis the default it can be omitted. In addition we do not
have to use the field name, justits place in the selectclause. In
the above case since owner is the second field we could justsimply
enter:

select job_numb, owner, type

from job

order by 2

We can also sort by numeric fields.

e.g. select job_numb, owner, time

from job

where ready = Yes

order by 3 desc

which produces:

job_numb owner time

1004 Dawson 5

1014 Taylor 4

1007 Elliott 3

1005 Bloomfield 3

1012 Roberts 2

1008 Hynes 1
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Sorting can also apply to more than one field. Fields are sorted
in the order they appear in theorder byclause.

e.g. select type, rate, priorityfrom devices

order by 3 asc, 2 desc

which produces:type rate priority

iMac $40.00 H

PC $35.00 H

other $25.00 H

drive $35.00 L

LCD $30.00 L

printer $25.00 L

monitor $30.00 M

This sorts the priorities into order and then within each group
of priorities puts the mostexpensive first.

(Questions 4-8 in Activity 7.4 apply to the above.)

FunctionsSQL supports many functions. We will investigate five
by example.

Q: What is the total time taken on repairs in at the moment?e.g.
select sum (time) as Total_time

from job

where ready = Yes

which produces:

Total_time

18

Sumwill total the contents of a column. (It works on number
fields only.)

Q: What is the average rate for repairs to high priority
devices?

e.g. select avg (rate) as Average

from devices

where priority = H

which produces:

Average

$36.67

Avgwill find the mean of the contents of a column.

Q: What is the longest time a disc drive has been in for
repairs?

e.g. select max (time) as Time

from job

where type = other

which produces:

Time

4Q: What is the first owners name alphabetically?

e.g. select min (owner) as Name

from job

which produces:

Name

Bloomfield

Maxand minwill find the largest or smallest contents in a
column. If the contents is a text fieldthey will find the last or
first alphabetically.

Kevin Savage 2011 Single user licence issued to Mitchell
Ingall


	
8/11/2019 7 Structured query language.pdf

18/34

Leading Technology 226

Q: What is the number of multimedia repair jobs in at the
moment?

e.g. select count (job_numb) as Count

from jobwhere type = drive

which produces:

Count2

To simply count rows the above could also be written as select
count ( * ).

There is one restriction on using functions. If a function is
used in a selectclause at all, thenthere must be a function applied
to eachof the fields in the select list. If one field has a
functionand the other(s) do not, then SQL will reject the
query.

Say for example we had:

select type, count(job_numb)then this would produce an error
message because there is no function applying to type. (Thereis one
exception to this rule as we shall see in the next section.)

To get around the restriction we have to use a dummyfunction on
type so that each item in theselect list has a function applying to
it. One way is to use either the max (or min) function ontype.

e.g. select max(type), count(job_numb) ...

This will effectively do nothing to the typefield, but will
ensure that each field has a functionapplying to it.

(Questions 9-16 in Activity 7.4 apply to the above.)

GroupingWhile countwill tell us how many of a particular item
there is in a field it will only do it for theone item. If we need
to find out how many of each of the items there are, we need to
groupthem.

To find how many of each device in for repair there is we would
use the following:

e.g. select type, count(*) as Tally

from job

group by type

which will produce:

type Tally

drive 2

iMac 2

LCD 1

monitor 1

other 2

PC 2

printer 1

The group byclause finds any repeats in the field selected (here
type). Count(*)then reportshow many of each item there is in the
field. (Note: group byacts as a function on typein theselect clause
otherwise there would be an error message as we saw in the last
section. This isthe exception noted.)

To control the number of the groups chosen we use a having
clause.
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Say we wanted to list the devices more than two of the
technicians are qualified to repair:

e.g. select type, count(*) as Tally

from experiencegroup by type

having count(*) > 2

This will display only the counts largerthan two.

which will produce:

type Tally

drive 4

iMac 3

LCD 3

other 3

PC 3

Finally what if we wanted to find the largest (or smallest)
count of a group of items. This is nota simple task and takes a bit
of thinking through. If we want to find the device technicians
aremost qualified to repair we will need to use a grouping count in
both the main and subquery:

select type, count(*) as Tally

from experience

group by type

having count(*) >= all

(select count(*)

from experiencegroup by type)

which will produce:

type Tally

drive 4

The subquery counts each type of device. This value is fed into
the main query which has alsocounted each type of device. The >=
all finds the typeand countin the main query that is thesame as the
largest in the subquery and displays it. (This works just like the
maxfunction in aselectclause.)

To find the smallest group of items in a list we would use
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7. List the students in grade 6, youngest first.

8. List by number and in order of merit the students who scored
over 50% in Maths.

9. What is the total of the marks for student 3765?

10. Which student (number) had the lowest mark in the
school?

11. How many students are there in grade 7?

12. How many students scored over 50%?

13. Who is the youngest student in grade 5?

14. How many teachers are not home room teachers?15. What is the
average mark for sciencein grade 4?

16. Name the students who scored higher than the average in
social science.

17. How many students in each grade?

18. How many students scored over 50% in each subject (subject
number only)?

19. List any subject (number) in which more than two students
scored over 65%.

20. Which is the smallest grade in the school?

(additional questions on processing data can be found in
Activity 7.6: Q31-54)

Joining tablesWhen information is required from more than one
table we have used a subquery to obtain it.An alternative to
simplify the query is to employ a join.

Ajoinis, as the name suggests, a bringing together of two tables
to combine all of their

information. To join two tables they must have a field in
common. The join creates a new tablethat can be queried as
normal.

Say we want to list the jobs that are high priority. Since the
information we want is in twotables, and since both tables have the
typefield we can join them.

select job_numb

from job, devices

where devices.type = job.type

and priority = H

which would produce:

job_numb

1004

10051007

1014

1015

1016
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To join the tables it is necessary to list both in the
fromclause, separated by a comma, and then

indicate which field they are joined through. In this case the
typein devices(devices.type) is

linked by an equal sign to the typeinjob(job.type).

The join creates a cartesian productof the two tables to create
a new (but temporary) table that

is held in memory. The wherecondition is then applied to this
merged table. After the query is

finished the temporary table is erased from memory.

If there is any chance a field in the select clause can be
mistaken we need to identify it clearly

by saying which table it comes from. This is done by writing the
table name, a dot, and then the

field name.

e.g. select technicians.id_numb, name

from technicians, experiencewhere technicians.id_numb =
experience.id_numb

and qualification = E

Here the tables are joined through id_numb.In the select clause
we specify the id_numbfrom

the technicianstable by technicians.id_numb.

Since writing table names like technicians, experience, etc. is
lengthy we can abbreviate them

if we wish. This is done in thefromclause and is called an
alias.

e.g. select t.id_numb, namefrom technicians t, experience e

where t.id_numb = e.id_numb

and qualification = E

Here we create the alias tfor techniciansand the alias efor
experience. We can then use tand e

in place of the field names. Using aliases saves typing, makes
the query simpler to read and is

also necessary for same table joins which we will see
shortly.

Developing join queriesWe use a join when we want information
from more than one table, and the tables have a field

in common.

The process of developing a join involves firstly answering the
following three questions:

which fields do we need to use?

which tables are they contained in?

how do we link these tables?

We then use these answers to develop the query as shown in the
following example.
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which would produce:a.id_numb b.id_numb type qualification

1100 1250 PC E

1100 1250 monitor E

1100 1250 LCD E

1100 1250 other E

1250 1310 iMac N

1100 1310 drive N

1250 1470 drive E

1100 1470 printer E

1100 1470 LCD E1250 1470 LCD E

The experience table is given two aliases (aand b) so that to
SQL it appears as two differenttables. These are then joined to
each other to find any repeats of typeand qualification.

The final line is used to remove duplicate information. Without
it the fact that 1100and 1250

are qualified on PCas expert would be recorded alongside the
reverse fact that 1250and 1100are qualified on PCas expert.

(Queries to practice the above can be found in Q11-12 of
Activity 5.5.

Join terminologyWe have investigated joins whereby we combined
information from two tables based on somecondition.

e.g. select job#

from job, devices

where devices.type = job.type

and priority = HHere all of the job numbers from thejobtable
would be listed for matches between typein thedevicesandjobtables
if the priority for the typewas high.

This join works by combining all of the information from both
tables (the join) and then onlydisplaying the rows that meet the
two conditions. This is an example of a natural inner joinoran
equijoin.

If we did not have the two conditions in the whereclause we
would end up with what is calleda cross join a cartesian product of
the two tables. This is a very large new table with all

information from the second table duplicated for each row of the
first. Information like this isvery rarely needed as it contains
significant redundancy. A cross join is also called anunconstrained
joinfor obvious reasons.

In the above example in thefromclause thejobtable is the left
table and the devicestable is theright table. A left outer joinis
similar to a natural inner joinin that it lists all rows from the
lefttable that match the condition. It will also list rows from the
right table as normal, but will alsoinclude any rows that include
nulls. (A natural inner join will not do this.)

A right outer joinworks in the same way but gives the right
table priority.
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Activ ity 7.5 Joint exercise1. Write the following queries in
normal everyday language.

a select date b select d.type, ratefrom job r, devices d from
devices d, experience e

where r.type = d.type where d.type = e.type

and priority = L and qualification = N

c select subjname d select room

from subject s, results r from teacher t, subject s, results
r

where s.subjnumb = r.subjnumb where t.tname = s.tname

and percent > 0.9 and s.subjnumb = r.subjnumb

and percent < 0.35

Develop the following queries from theRepairsdatabase.

2. Which technicians are expert at repairing iMacs?

3. What is the grade of the technician repairing the device
owned byJames?

4. What will be the charge for the repair to Elliots device?

Develop the following queries from the Schooldatabase.

5. Who is the home room teacher for the student whose birthday
is on 25th

Jan 2001?

6. List the name, grade and teacher for all students. Student
names must be in alphabeticalorder.

7. What room isHunter,C in for science?

8. For each subject list the names of all students enrolled,
alphabetically.

9. Which subject teachers grade 7students scored over 65%?

10. Which students (student number only) received the same marks
for the same subject.(Same table join.)

11. List any student (student number only) who got the same mark
for different subjects. Listhighest mark first.

12. Add the students names to the previous query.

(additional questions on joins can be found in Activity 7.6
below: Q55-62)

Activ ity 7.6 The Movie ClubdatabaseThis activity contains
additional SQL exercises for practice. The questions are based on
thefollowing database for a classic movie hire club.

Movie (movienumb, movname, length, year, dirnumb)

Director (dirnumb, dirname, country)

Member (memberid, memname, address, owes)

Onhire (movienumb, memberid, duedate)
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In theMovietable, lengthis time in minutes,yearis the year the
picture was made. In theDirectortable, countryis the country of
origin of the director. InMember, owesis the amountnot yet paid for
movie hire.

All fields are text except lengthyearand owes(number), and
duedate(date).

The data in the tables is recorded in Appendix 1.

Write queries for each of the following based on theMovie
Clubdatabase.

1. List all details about club members.

2. Which movies (number) are currently on hire?

3. What are the names of the movies and in which year were they
made.

4. List the members (id numbers) who currently have a movie out
with no repeats.

5. What country does the director David Lean (Lean, David) come
from?

6. In what year was Star Warsmade?

7. What is the name and address of member number 5045?

8. Which members owe more than $50?

9. List the non American directors.

10. What is the number and title of the movies less than 180
minutes in length?

11. Which members currently do not owe anything?

12. Which movies were made in the 1970s?

13. List the movie (number) hired by member 5034and due back on
14thof September.

14. List members who owe between $50 and $100.

15. Which movie by director 107does not run for 137minutes?

16. Which movie(s) over 200 minutes were made before 1960?

17. List the north American (US and Canada) directors.

18. Use inin a query to list the English, German and French
directors.

19. List the members whose name begins with an F.

20. Which members live at addresses that are streets (end in
St)?21. List the directors calledJohn.

22. Which movies made after 1990 begin withM?

Use subqueries to complete 23 to 30 following:

23. What country is the director of Casablancafrom?

24. What is the name and address of the member hiring movie
1015?
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25. How much is owed by the member with videos due on 6thof
September?

26. Who directed Glory?

27. Which movies (numbers) are on hire to members who do notowe
anything?

28. What the names of the movies being hired byMiller, R?

29. What is the address of the member who has Full Metal
Jacketon hire?

30. List the directors of movies due back on the 12thof
September.

In the questions 31 to 54 that follow you may or may not need
subqueries:

31. Add 10% GST to amounts owing.

32. How many years ago was each movie made (current year year
made)?

33. With 12 minutes of trailers (adverts) before each movie, how
long would the tape for eachrun?

34. There has been a clerical error. In a query reduce each due
date by two days.

35. List all movies and length of time in hours.

36. List movies in alphabetical order.

37. List movies in order, longest first.

38. List directors by alphabetical order of country and then
within each country list thedirectors in alphabetical order.

39. List movie names in order of being made. Within each year
list the longest movie first.

40. List members and amounts owing. (Do not list members who do
not owe anything.)

41. List in order of movie number the name of movies currently
on hire.

42. List in order of age, the names of movies due back on the
12thof September.

43. What is the total amount currently owing?

44. What is the average length of movies?

45. How many movies were made before 1980?

46. How many members owe money?

47. What is the name of the longest movie?

48. What is the average amount owing by members? Do not include
members who do not oweany money?

49. What is the shortest movie made by Steven Spielberg
(Spielberg, Steven)?

50. What are the names of movies (if any) currently on hire to
the member who owes themost?
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51. List the members who owe more than the average.

52. How many movies are due on each date?

53. How many directors are from each country?

54. Which year had most movies made?

Use joins to write the following queries:

55. How much is owed by members who currently have movies on
hire? List in order ofamount owing.

56. List directors of movies made in 1986 or 1987.

57. What is the name and address of members who have movies due
on or before the 8thofSeptember?

58. Who currently hasZuluon hire, and when is it due back?

59. Who directed the movieAustin, Lhas on hire?

60. List any movies by a director that are the same length in
time.

61. What are the names of movies that are rented by members who
have more than one moviedue on the same day?

SEI 7 Information privacyPrivacy has come under pressure with
the widespread use of computerised. Manyorganisations, both
government and private, cannot perform their functions without
aconsiderable amount of information. At the same time individuals
may regard the collection of

personal information to be intrusive.

In this look at social and ethical issues we will investigate
the impact information systems arehaving on privacy. In particular
we will look at how individual freedoms have been invaded bythe
increasing amount of data stored about individuals and the improved
access that has been

brought about by the use of technology.

PrivacyPrivacy is considered to be one of our basic rights, but
it is a difficult concept to define.Perhaps it is best explained as
the right of an individual to control their contact with others
and

to live their life free from interference by othersHow much
information about us is on file? The following list includes just
some of thecomputerised data recorded about people in our
society:

bank balances buying habits credit information / debt repayments
criminal records educational / employment records
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data is held, and ensure the data is correct and up to date. At
the same time FOI legislationgives others (e.g. journalists) the
right to query information held about others if they can prove

just cause. There is a balance that must be met to ensure
individual privacy and FOI rights are

maintained.

Activity 7.7 Privacy

1. The former US vice president Hubert Humphrey once said:

We act differently if we believe we are being watched and
observed. If we can never besure whether or not we are being
watched and listened to, all our actions will be alteredand our
very character will change.

Say what privacy is in your own words.

2. In the 1930s and 1940s in Nazi Germany, and in recent times
in Russia and East Germany,government agencies were permitted to
freely invade individual privacy. Covertsurveillance, phone
tapping, and mail interception were common. This is still the case
inmany countries around the world.

a What justification would have been given by the above
governments for the invasionof privacy?

b How would our Australian society be different if there was no
right to privacy?c How would your behaviour be different if there
was little privacy?

3. a Briefly summarise the three OECD Privacy Principles.

b Why does the first principal include the words where
appropriate?

4. In what ways can an individuals privacy be threatened by
computerised informationsystems and people who have access to
them?

5. Principle 5 of the Commonwealth Privacy Act states that a
person has a right to knowwhether an agency holds personal
information about them, and its nature, purpose, andhow to obtain
access to it.

In what ways is it important that this right be guaranteed.
(Consider the effects of incorrector out of date data among other
things.)

6. Discuss the implications of the rights to FOI of journalists
(and others) and the need tomaintain individual privacy. In your
answer consider investigation into possible illegalactivities.

7. Read through the following situation and then answer the
questions at the end. Youranswers may form the basis for a group
discussion:

You are a student at Bunyip High School. Over the last few weeks
there has been a series ofthefts from student's bags during lesson
time. Many students and teachers are concerned butthere are no
clues as to the identity of the thief.

At morning break your very good friend Mary comes to you clearly
upset. A walkman radio-cassette she had in her bag has been taken.
It is against school rules to have a walkman atschool and so Mary
does not want to tell the teachers.
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Winston is a government worker whose job is to rewrite history.
He has to delete all writtenreference to citizens who fail to live
up to the expectations of Big Brother and who have beendeclared
unpersons. In addition, Winstons country is constantly at war.
Sometimes the war

is with Eurasia while allied with East Asia; sometimes the other
way round. When politicalexpedience causes a reshuffle of
allegiances all previous written records of Oceania's alliancesare
destroyed and replaced with references to friendship with the
former enemy.

The reasoning in rewriting history is that by removing stored
written evidence of people, or oldalliances, the citizens of
Oceania will only be able to believe what they are told. As stated
in thenovel:

The past is erased. The lie becomes truth, and then becomes a
lie again.

and, more chillingly:

Who controls the past, controls the future; who controls the
present controls the past.

that is, by controlling information, Big Brother has control of
society.

Winston attempts to rebel, but is detected, tortured and
brainwashed into Big Brothers way ofthinking. There is no privacy,
no one escapes the eye of Big Brother.

1984is an important warning about what might happen if
technology were used to invadeprivacy.

The reality TV program Big Brother has used Orwells idea of
lives under constant scrutiny.The occupants of the Big Brother
house have no privacy.

The need to knowNowadays if people feel the government is
interfering in our lives too much it is sometimesdescribed as
acting like Big Brother. Despite this the government does need to
collectinformation in order to ensure society functions
properly.

Every five years the Australian Bureau of Statistics conducts a
Census of the entire populationof this country. Questions are asked
about housing patterns, living arrangements, number of

children, ages, occupation, wages, religion, etc. From this
information population trends andmovements are determined. The
information is used in a wide variety of ways to assist
thegovernment to effectively plan ahead for our society e.g. to
assist in forward planning such asthe construction of hospitals and
schools.

At other times government departments conduct surveys, request
people to complete forms oranswer questions in interviews. The
information thus gathered is used in the same way ascensus data in
helping plan ahead. It is part of our responsibility as citizens to
provideinformation when requested, even though this is an
encroachment on our privacy.

The government must also protect its citizens from wrong doers.
Criminals traffic in drugs,terrorists plan bomb blasts, spies
collect vital defence information. The state and federal policeand
other government agencies such as A.S.I.O. can obtain permission to
open mail, listen into

phone conversations or to bug rooms to listen to conversations.
While this is an invasion ofthe privacy of the persons involved,
the greater good of the safety of the rest of us faroutweighs this
right.

Some people attempt to defraud the government by cheating on tax
or social security benefits.Again it is for the greater good that
these people be detected and stopped.
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It is not only information that is collected. Video surveillance
cameras are now common place.

(In Britain there are over 500 000!) These cameras are put in
public places and businesses to

record peoples actions. Shoplifting, public disorder and other
crimes can all be observed.

While the use of these cameras can limit wrongdoing they also
have a potential for misuse.

To function effectively a society must have information. Part of
the price we pay in belonging

to a community is to give up some of our privacy. A problem with
this only arises when the

invasion of the privacy of the individual outweighs the benefits
to the group. It is important that

in collecting and using necessary information that governments
abide by the OECD Privacy

Principles.

Smart cards

A smartcard is a credit card sized piece of plastic with a
silicon chip embedded in it. While itlooks like a credit card, it
does more than store the basic data kept on a credit cards
magnetic

stripe. Smartcards can hold extensive data, run simple programs,
or respond to RF (radio

frequency) transmissions.

Smartcards can be used for banking, to identify the user, as
stored value for small purchases, to

store medical records, as credit cards, to compile loyalty
points, make phone calls, as bus

tickets, and for many other uses.

A smartcard showing embedded chip

There are concerns from privacy groups at potential abuses of
smartcard data. Fears mainlycentre around multifunction cards that
store unrelated sets of data. In Singapore the card for

paying road tolls also holds immigration information. In
Malaysia a drivers license card also

holds information on police records, driving convictions,
passport information and even bank

records. In Australia there are already smartcards with medical
information on them.

Privacy groups are worried that too much information may be
available to too many people.

The data on the card will be available on computer elsewhere but
a smartcard is small, portable

and can be easily lost. These privacy concerns (whether real or
not) have already led to some

organisations rejecting smartcard technology.

Another concern is with the electronic trail that is left by the
use of the card. Used in place of

coins a smartcard can effectively identify the movements of the
user throughout his or her day.

In the Samsung factory in Korea all employees carry a smartcard
that is used for access to the

plant, clocking on and off, purchasing meals, use of facilities,
etc. The management potentially

has the ability to monitor the lives of any of their employees.
The use of a stored value

smartcard as an electronic purse in Australia could be used to
build up a profile of spending

habits of the user.
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A final issue in relation to the smartcard is the ownership of
the data on the card. Throughusing these cards the user will store
on it his or her movements, choices and habits, and arecord of
their activities. Who then owns this data? The user might think
that this is private

information, but the provider of the card (bank, government,
employer) might as easilyconclude that since they control the card
they possess the information on it.

Activity 7.8 BB

1. a From the government section at the front of a telephone
book find the names of fourdepartments that need to hold private
information on individuals (federal, state orlocal government).

b Suggest what sort of information needs to be held by each
department and why.2. a Who was Orwell's Big Brother?

b Describe a situation in which you think someone might blame a
governmentdepartment for acting like Big Brother.

3. George Orwell wrote before the time of computerised
information systems. How could hehave included computer technology
to assist in influencing the thoughts of the people inhis
novel?

4. Describe how you think your feelings would be if you were
aware that your life wasconstantly being monitored by computer
technology.

5. Explain Big Brothers reasoning in wanting to rewrite history.
In particular explain what ismeant by:Who controls the past,
controls the future; who controls the present controlsthe past.

6. It has been said that 1984 is today. By this it is meant that
many of Orwells predictionsare now true. If you agree with the
statement give some examples to support it; if you

disagree say how you think we have not yet reached that
state.

7. Suggest how the use of video surveillance cameras could be
abused. In your answerconsider such aspects as petty crime
(underage smoking, littering), tracking themovements of an
individual, and stalking.

8. a Discuss the advantages and disadvantages involved in using
a smartcard.

b Why should we be concerned about data merging and data sharing
between differentinformation systems?

9. Can individual privacy be maintained in an information system
society?

10. Prepare a report on the implications to the right to privacy
that have arisen with theincreased use of computerised information
storage devices. This is to be written in theformat of a
conventional report and based on your own research.

Your report is to investigate the potentialabuses that can arise
through the use of one ormore of the following:

secret government files
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spyware

improper use mailing lists

compiled financial data (e.g. through a credit bureau)

ECHELON

key escrow

smartcards

another privacy issue of your choice.

In preparing the report follow the information literacy
cycle:

The information literacy cycle

Design

identify the topic

determine information to find or collect

identify potential sources

Develop

collect relevant information; organise material to present and
prepare draft

Evaluate

reflect on, make judgements or draw conclusions about
information presented

Documentation

Now we will move on toorganising the data into

relational tables
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