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[bookmark: _Toc133507325]Abstract
The primary objective of this paper is to present an analysis of the business requirements of the assignment at hand, followed by the creation of an Entity-Relationship Diagram (ERD) model by scrutinizing entities and attributes in the context. Moreover, the model was implemented using PostgreSQL database management system, which encompassed various facets such as the development of tables, constraints (including primary key, foreign key, and check constraint), procedures, functions, triggers, indexes, and transactions. In the final section of this paper, an evaluation was conducted to assess the efficiency and effectiveness of the designed ERD model and the implemented database system.


1.0 [bookmark: _Toc133507326]Entity Relationship Diagram
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The ERD presented above reveals that: 
A membership type can include multiple members, while each member can belong to only one membership type. 
A member can update their personal information or membership status multiple times, which corresponds to multiple member logs. 
A member staff member can be responsible for multiple member logs, but each member log can only belong to one member staff member. 
A room can be used for multiple classes, but only one class can use it at a time, while a class can only take place in one room. 
A class type can have multiple open time slots.
An instructor can have qualifications for multiple class types, while a class type qualification can have multiple instructors. 
An instructor can teach multiple classes.
A member can select multiple classes, while a class can be reserved by multiple members.
Normalization:
Based on the analysis of the given scenario, the following functional dependencies can be inferred:
membershipId -->fName,lName,address,telNumber,joinDate,RenewalDate, membershipName,membershipPa

classId -->classtypeName,startDate,endDate,startTime,endTime,roomName,classStatus,instFname,instLname,experienceYear

To decompose this further:
membershipId-->membershipName,membershipPa

memberId --> fName,lName,address,telNumber,joinDate,RenewalDate,membershipId

classtypeId -->classtypeName

roomId -->roomName

instructorId-->instFname,instLname,experienceYear

classId-->classtypeId,startDate,endDate,startTime,endTime,suitableRoomId,classStatus,instructorId

staffId-->staffFname,staffLname

bookId-->bookDate,classId,memberId,staffId

logId -->memberId,action,actionDate,staffId
There are no partial or transitive functional dependencies, which indicates that the schema complies with the third normal form (3NF).

[bookmark: _Toc133507327]2.0 Database Creation
Create database ae;
[bookmark: _Toc133507328]2.1 Table structures
In this section, I use DDL to create tables as following:
drop table if exists membershipType cascade;
drop table if exists members cascade;
drop table if exists classType cascade;
drop table if exists room cascade;
drop table if exists instructor cascade;
drop table if exists classOpen cascade;
drop table if exists qualifiedInstructor cascade;
drop table if exists memberStaff cascade;
drop table if exists memberStaff cascade;
drop table if exists memberLog cascade;
drop table if exists classBooked cascade;

create table membershipType(
membershipId numeric primary key,
membershipName varchar(30) not null,
membershipPa numeric
);

create table members(
memberId numeric primary key,
fName varchar(25) not null,
lName varchar(25) not null,
address varchar(120),
telNumber varchar(12),
joinDate date,
RenewalDate date,
membershipId numeric
);

create table classType(
classtypeId numeric primary key,
classtypeName varchar(25) not null
);

create table room(
roomId numeric primary key,
roomName varchar(12) not null
);

create table instructor(
instructorId numeric primary key,
instFname varchar(25) not null,
instLname varchar(25) not null,
experienceYear numeric
);

create table classOpen(
classId numeric primary key,
classtypeId numeric not null,
startDate date not null,
endDate date not null,
startTime time,
endTime time,
suitableRoomId numeric,
classStatus bool,
instructorId numeric
);

create table qualifiedInstructor(
instructorId numeric,
classtypeId numeric,
primary key (instructorId,classtypeId)
);

create table memberStaff(
staffId numeric primary key,
staffFname varchar(25),
staffLname varchar(25)
);

create table classBooked(
bookId numeric primary key,
bookDate timestamp not null,
classId numeric not null,
memberId numeric not null,
staffId numeric
);

create table memberLog(
logId numeric primary key,
memberId numeric,
action varchar(25),
actionDate date,
staffId numeric
);
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[bookmark: _Toc133507330]2.2.1 Primary key
Primary key has been created when created the tables.
[bookmark: _Toc133507331]2.2.2 Foreign key
-- create foreign key on members table which references membership type.
alter table members add constraint foreignkey_1 foreign key (membershipId) references membershipType(membershipId);

-- create foreign key on classOpen table
alter table classOpen add constraint foreignkey_2 foreign key (classtypeId) references classType(classtypeId);
alter table classOpen add constraint foreignkey_3 foreign key (suitableRoomId) references room(roomId);
alter table classOpen add constraint foreignkey_4 foreign key (instructorId) references instructor(instructorId);

-- create foreign key on qualifiedInstructor table
alter table qualifiedInstructor add constraint foreignkey_5 foreign key (classtypeId) references classType(classtypeId);
alter table qualifiedInstructor add constraint foreignkey_6 foreign key (instructorId) references instructor(instructorId);

-- create foreign key on classBooked table
alter table classBooked add constraint foreignkey_7 foreign key (classId) references classOpen(classId);
alter table classBooked add constraint foreignkey_8 foreign key (memberId) references members(memberId);
alter table classBooked add constraint foreignkey_9 foreign key (staffId) references memberStaff(staffId);
-- create foreign key on memberLog table
alter table memberLog add constraint foreignkey_10 foreign key (memberId) references members(memberId);
alter table memberLog add constraint foreignkey_11 foreign key (staffId) references memberStaff(staffId);
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[bookmark: _Toc133507332]2.2.3 Check constraint
create check constraints in the tables above to specify the data values that are acceptable in one or more columns.[1]
-- check constraint

alter table memberLog add constraint chk_action check (action in ('pay All Week','pay Week Day','pay Weekend','terminate membership'));
the membership pa only can be 550, 880 and 1200
alter table membershipType add constraint chk_pa check (membershipPa in (550,800,1200));
the membership type only can be ‘All Week’, Week Day’ or ‘Weekend’
alter table membershipType add constraint chk_membership check (membershipName in ('All Week','Week Day','Weekend'));
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[bookmark: _Toc133507333]2.3 Insert data into tables using insert statement
insert into membershipType(membershipId,membershipName,membershipPa)  values (1,'All Week',1200);
insert into membershipType(membershipId,membershipName,membershipPa) values (2,'Week Day',550);
insert into membershipType(membershipId,membershipName,membershipPa)  values (3,'Weekend',800);

insert into classType(classtypeId, classtypeName) values (1,'Squash');
insert into classType(classtypeId, classtypeName) values (2,'Tennis');
insert into classType(classtypeId, classtypeName) values (3,'5 a Side Football');
insert into classType(classtypeId, classtypeName) values (4,'Badminton');
insert into classType(classtypeId, classtypeName) values (5,'Netball');

insert into room(roomId,roomName) values(1,'R102-1');
insert into room(roomId,roomName) values(2,'R102-2');
insert into room(roomId,roomName) values(3,'R102-3');
insert into room(roomId,roomName) values(4,'R102-4');
insert into room(roomId,roomName) values(5,'R102-5');
insert into room(roomId,roomName) values(11,'R101-1');
insert into room(roomId,roomName) values(12,'R101-2');
insert into room(roomId,roomName) values(13,'R101-3');
insert into room(roomId,roomName) values(14,'R101-4');
insert into room(roomId,roomName) values(15,'R101-5');

insert into instructor(instructorId, instFname, instLname, experienceYear) values (1,'Faith','Pettersen',2);
insert into instructor(instructorId, instFname, instLname, experienceYear) values (2,'Yiwei','Zhou',3);
insert into instructor(instructorId, instFname, instLname, experienceYear) values (3,'Kelsey','Hodo',4);
insert into instructor(instructorId, instFname, instLname, experienceYear) values (4,'Dawna','Kern',5);
insert into instructor(instructorId, instFname, instLname, experienceYear) values (5,'Marcia','Fairman',6);

insert into memberStaff(staffId, staffFname,staffLname) values (1,'Susie','Chavez');
insert into memberStaff(staffId, staffFname,staffLname) values (2,'Sandra','Thomas');

INSERT INTO qualifiedinstructor VALUES (1, 1);
INSERT INTO qualifiedinstructor VALUES (1, 5);
INSERT INTO qualifiedinstructor VALUES (2, 1);
INSERT INTO qualifiedinstructor VALUES (2, 3);
INSERT INTO qualifiedinstructor VALUES (2, 4);
INSERT INTO qualifiedinstructor VALUES (3, 1);
INSERT INTO qualifiedinstructor VALUES (3, 2);
INSERT INTO qualifiedinstructor VALUES (4, 3);
INSERT INTO qualifiedinstructor VALUES (4, 4);
INSERT INTO qualifiedinstructor VALUES (5, 1);
INSERT INTO qualifiedinstructor VALUES (5, 3);
INSERT INTO qualifiedinstructor VALUES (5, 4);
INSERT INTO qualifiedinstructor VALUES (5, 5);
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When a staff add a member, call add_member procedure, here is the definition of the procedure.
drop procedure if exists add_member;
create or replace procedure add_member( fname varchar(26), lname varchar(25),address varchar(120),
telNumber varchar(12), joinDate date)
as $$
declare max_id int;
begin
select max(memberId) into max_id from members;
if max_id is null then
max_id=0;
end if;
INSERT INTO members(memberId,"fname", "lname", "address", "telnumber", "joindate") VALUES (max_id+1,fname, lname,address,
telNumber, joinDate);
commit;
end;
$$ language plpgsql;

call add_member ('Joyce','Wilson','1 Street New York','+1321312', '2022-12-29');
call add_member ('Robert','Roehlk','2 Street Boston','+6546812', '2023-01-01');
call add_member ('Sadie','Sileski','11 Street London','+4654611', '2022-01-29');
call add_member ('Warren','Smith','21 Street New York','+46139356', '2022-02-09');
call add_member ('Bobby','Alex','12 Street Oxford','+4646432', '2022-02-19');
call add_member ('Wendy','Hugh','11 Street New York','+1361679', '2022-02-16');
call add_member ('Jane','Alice','12 Street New York','+97635859', '2022-02-02');

select * from members;
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When a class is open for selection, then the staff need call the procedure add_classOpen.
drop procedure if exists add_classOpen;
create or replace procedure add_classOpen(classt varchar(30), startdate date,enddate date, starttime time, endtime time )
as $$
declare max_id int;
begin
select max(classId) into max_id from classOpen;
if max_id is null then
max_id=0;
end if;
insert into classOpen(classId,classtypeId, startDate, endDate, startTime, endTime, classStatus)
values ( max_id+1,(select classtypeId from classType where classtypeName=classt),
startdate,
enddate,
starttime,
endtime,
'f'
);
commit;
end;
$$ language plpgsql;

call add_classOpen ('Netball','2023-02-12','2023-03-13','08:30:00','16:30:00');
call add_classOpen ('Badminton','2023-02-12','2023-03-13','09:30:00','17:30:00');
call add_classOpen ('Squash','2023-02-20','2023-06-13','10:30:00','17:30:00');
call add_classOpen ('5 a Side Football','2023-02-20','2023-03-30','08:30:00','16:30:00');
call add_classOpen ('Tennis','2023-02-12','2023-03-13','08:30:00','16:30:00');

select * from classOpen;
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When a student wants to book a class, then add_classBooked is called. Here is the definition of the procedure.
drop procedure if exists add_classBooked;
create or replace procedure add_classBooked (bookdate date, classt varchar(30), startd date, startt time, mFname varchar(20), mLname varchar(30),
sFname varchar(20), sLname varchar(30))
as $$
declare max_id int;
begin
select max(bookId) into max_id from classBooked;
if max_id is null then
max_id=0;
end if;
insert into classBooked (bookId,bookDate, classId, memberId, staffId)
values ( max_id+1, bookdate,
(select classId from classOpen c join classType t on c.classtypeId=t.classtypeId where classtypeName=classt and c.startDate=startd and c.startTime=startt),
(select memberId from members where fName=mFname and lName=mLname),
(select staffId from memberStaff where staffFname=sFname and staffLname=sLname)
);
commit;
end;
$$ language plpgsql;

call add_classBooked ('2023-02-01','Netball','2023-02-12','08:30:00','Joyce','Wilson','Susie','Chavez');
call add_classBooked ('2023-02-02','Netball','2023-02-12','08:30:00','Robert','Roehlk','Susie','Chavez');
call add_classBooked ('2023-02-03','Netball','2023-02-12','08:30:00','Sadie','Sileski','Susie','Chavez');
call add_classBooked ('2023-02-04','Netball','2023-02-12','08:30:00','Warren','Smith','Susie','Chavez');
call add_classBooked ('2023-02-05','Netball','2023-02-12','08:30:00','Bobby','Alex','Susie','Chavez');
call add_classBooked ('2023-02-02','Netball','2023-02-12','08:30:00','Wendy','Hugh','Susie','Chavez');
call add_classBooked ('2023-02-03','Netball','2023-02-12','08:30:00','Jane','Alice','Susie','Chavez');

select * from classBooked;
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When a member change the membership, terminates the membership ,then the actions are recorded by calling add_memberLog.
drop procedure if exists add_memberLog;
create or replace procedure add_memberLog ( mFname varchar(20), mLname varchar(30),actionName varchar(50), actiondate date,
sFname varchar(20), sLname varchar(30))
as $$
declare max_id int;
begin
select max(logId) into max_id from memberLog;
if max_id is null then
max_id=0;
end if;
insert into memberLog(logId, memberId, "action", actionDate, staffId) values(
max_id+1,
(select memberId from members where fName=mFname and lName=mLname),
actionName,
actiondate,
(select staffId from memberStaff where staffFname=sFname and staffLname=sLname)
);
end;
$$ language plpgsql;

call add_memberLog('Joyce','Wilson','pay All Week','2023-02-01','Susie','Chavez');
call add_memberLog('Robert','Roehlk','pay All Week','2023-02-02','Susie','Chavez');
call add_memberLog('Sadie','Sileski','pay Week Day','2023-02-03','Susie','Chavez');
call add_memberLog('Warren','Smith','pay Week Day','2023-02-04','Susie','Chavez');
call add_memberLog('Bobby','Alex','pay All Week','2023-02-05','Susie','Chavez');
call add_memberLog('Wendy','Hugh','pay Week Day','2023-02-02','Susie','Chavez');
call add_memberLog('Jane','Alice','pay Weekend','2023-02-03','Susie','Chavez');

select * from memberLog;
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A trigger is an event that triggers an operation. These events include INSERT statements, UPDATE statements and DELETE statements. When the database system executes these events, it will activate the trigger to perform the corresponding operation. [2]
The trigger is triggered by events such as insert, update and delete to trigger a specific operation. When the trigger conditions of the trigger are met, the database system will execute the program statements defined in the trigger. Doing so ensures consistency between certain operations. For example, when a student's information is added to the student table, the total number of students must be changed at the same time. You can create a trigger here to execute an operation to calculate the total number of students every time a student record is added. This will ensure that the total number of students is the same as the number of records each time a student record is added. A trigger may have only one execution statement or multiple execution statements.[3]
(1) When a member purchase membership with the help of staff, then updates the membership of the member.[4]
	Create function and trigger

drop trigger if exists trigger_update_member on memberLog;
drop function if exists func_update_member;

create or replace function func_update_member()
returns trigger
as $$
declare actionType varchar(20);
declare payType varchar(20);
declare mshipId int;
begin
select "action" into actionType
from memberLog
where memberId=new.memberId;
if actionType='terminate membership' then
update members set membershipId=null where memberId=new.memberId;
else
select substring(actionType,5) into payType;
select membershipId into mshipId from membershipType where membershipName=substring(actionType,5);

update members set membershipId =mshipId, renewalDate=current_DATE
where memberId=new.memberId;
end if;
return new;
commit;
end;
$$ language plpgsql;

create trigger trigger_update_member after insert or update on memberLog
for each row execute procedure func_update_member();
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	Test using data
delete from memberLog;

call add_memberLog('Joyce','Wilson','pay All Week','2023-02-01','Susie','Chavez');
call add_memberLog('Robert','Roehlk','pay All Week','2023-02-02','Susie','Chavez');
call add_memberLog('Sadie','Sileski','pay Week Day','2023-02-03','Susie','Chavez');
call add_memberLog('Warren','Smith','pay Week Day','2023-02-04','Susie','Chavez');
call add_memberLog('Bobby','Alex','pay All Week','2023-02-05','Susie','Chavez');
call add_memberLog('Wendy','Hugh','pay Week Day','2023-02-02','Susie','Chavez');
call add_memberLog('Jane','Alice','pay Weekend','2023-02-03','Susie','Chavez');

select * from members;

select * from memberLog;
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From the picture above, it can see that the member has become some kind of membership.
(2) if a member booked a class that has opened with the help of staff, calculate the number of bookings and then decide open or not.
	Create function and trigger

drop trigger if exists trigger_update_classopen on classBooked;
drop function if exists func_update_classopen;

create or replace function func_update_classopen()
returns trigger
as $$
declare booking_num int;
begin
select count(memberId) into booking_num
from classBooked
where classId=new.classId or classId=old.classId;
if booking_num>=6 then
update classOpen set classStatus ='t' where classId=new.classId;
update classOpen set suitableRoomId=(select roomId from room where roomId=classId) where classId=new.classId;
update classOpen set instructorId=(select min(instructorId) from qualifiedInstructor where classtypeId=(select classtypeId from classOpen where classId=new.classId));
else
update classOpen set classStatus ='f' where classId=new.classId or classId=old.classId;
update classOpen set suitableRoomId=null;
update classOpen set instructorId=null;
end if;
return new;
commit;
end;
$$ language plpgsql;

create trigger trigger_update_classopen after insert or update or delete on classBooked
for each row execute procedure func_update_classopen();
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	Test for insert data

delete from classBooked;

call add_classBooked ('2023-02-01','Netball','2023-02-12','08:30:00','Joyce','Wilson','Susie','Chavez');
call add_classBooked ('2023-02-02','Netball','2023-02-12','08:30:00','Robert','Roehlk','Susie','Chavez');
call add_classBooked ('2023-02-03','Netball','2023-02-12','08:30:00','Sadie','Sileski','Susie','Chavez');
call add_classBooked ('2023-02-04','Netball','2023-02-12','08:30:00','Warren','Smith','Susie','Chavez');
call add_classBooked ('2023-02-05','Netball','2023-02-12','08:30:00','Bobby','Alex','Susie','Chavez');
call add_classBooked ('2023-02-02','Netball','2023-02-12','08:30:00','Wendy','Hugh','Susie','Chavez');
call add_classBooked ('2023-02-03','Netball','2023-02-12','08:30:00','Jane','Alice','Susie','Chavez');

select * from classBooked;

select * from classOpen;
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From the result above, when a class is booked more than 6 students, then the class status is ‘t’ and is assigned a suitable room and instructor.
	Test for delete data

delete from classBooked where bookid<3;
select * from classBooked;

select * from classOpen;
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From the result above, when a class is booked less than 6 students, then the class status is ‘f’
[bookmark: _Toc133507336]3.0 Performance Tuning Enhancement
Stored procedure A set of SQL statements that perform a specific function, stored in the database, and called again without compilation after the first compilation (more efficient).[5]
[bookmark: _Toc133507337]3.1 Index
The read-to-write ratio of a website is typically 10:1, so queries will always be the bulk of the database.
If a site has only tens of thousands of data, then there is no need for indexing at all. But once it reaches a million or more, without indexes, every query will cause seconds of waiting! This is something that users should not tolerate.[6]
To speed up the search speed, the database will generally have an index function, that is, similar to the index of the book number in the library.
The index in the database is a special file that stores the reference to all records in a database table.
And the implementation of indexes in databases is much more complicated than building indexes for books. (Generally do not need to know in depth)
The purpose of creating indexes in databases is: so that you do not have to traverse every piece of information to find the results. And to achieve this effect, it is obvious that trees in data structures are specialized to do this kind of thing.

-- unique index
Creating a unique index guarantees the uniqueness of each row of data and can greatly speed up data retrieval.
create unique index uni_membership on membershipType(membershipName);
create unique index uni_classtype on classType(classtypeName);
create unique index uni_roomname on room(roomName);

create unique index uni_class on classOpen (classtypeId,startDate,startTime);

-- other index
Creating indexes on classOpen's endDate and endTime can greatly speed up the query when using the end date and time to query the course status.
create index index_classOpen on classOpen(endDate, endTime);

Create an index on classBooked's book date property to facilitate sorting, querying, etc. based on the scheduled time.
create index index_classBooked on classBooked (bookDate);
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[bookmark: _Toc133507338]3.2 transaction
A transaction is a single unit of one or more sql statements, in which each sql statement is interdependent. The entire individual unit exists as an indivisible whole, similar to an atom in physics (an indivisible minimum unit).[7]
In layman's terms, a transaction is a whole in which everything is either executed successfully or unsuccessfully. There cannot be a situation where part of the execution is successful and part of it is unsuccessful.[8]

-- first drop the trigger on the table memberLog
drop trigger if exists trigger_update_member on memberLog;
drop function if exists func_update_member;

-- when the staff receive the payment from the member, then he/she just needs to update the member's status, if the payment is failed, then he/she need rollback the update operation.

start transaction;

update memberLog set "action"='pay Weekend' where memberId=(select memberId from members where fName='Joyce' and lName='Wilson');
update members set membershipId=(select membershipId from membershipType where membershipName='Weekend');
rollback;
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-- when the staff receives the payment from the member, then he/she just needs to update the member's status, if the payment is successful then he/she needs to commit the update operation.
start transaction;
update memberLog set "action"='pay Weekend' where memberId=(select memberId from members where fName='Joyce' and lName='Wilson');
update members set membershipId=(select membershipId from membershipType where membershipName='Weekend');


commit;
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[bookmark: _Toc133507339]3.3 Evaluation of Design and Implementation
In this assignment, an ERD model was designed that complies with the third normal form (3NF). The relationships between entities (1:N and N:M) were analyzed based on the business scenario and ERD design. Through this process, a deeper understanding of real-world scenario analysis and database knowledge was achieved. To meet the requirements of the business scenario, SQL statements were used to create tables, constraints, procedures, functions, triggers, and indexes. These requirements were implemented and tested with data.[9]
The designed database can be used in multi-user scenarios. After creating the database, roles and users can be created and assigned different permissions for different users.
During the implementation of the database, the "repeatable read" isolation level was used to avoid dirty reads and lost updates, ensuring the consistency of the database and providing high concurrency performance.
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ae(# membershipId numeric primary key,
ae(# membershipName varchar(30) not null,
ae(# membershipPa numeric

ae(# );

CREATE TABLE

ae=#

ae=#

ae=# create table members(

ae(# memberId numeric primary key,
ae(# fName varchar(25) not null,

ae(# Name varchar(25) not null,

ae(# address varchar(120),

ae(# telNumber varchar(12),

ae(# joinDate date,

ae(# RenewalDate date,

ae(# membershipId numeric

ae(# );

CREATE TABLE

ae=#

ae=#

ae=#

ae=# create table classType(

ae(# classtypeld numeric primary key,
ae(# classtypeName varchar(25) not null
ae(# );

CREATE TABLE

ae=#

ae=# create table room(

ae(# roomId numeric primary key,

ae(# roomName varchar(12) not null
ae(# );

CREATE TABLE

ae=#

ae=#

ae=# create table instructor(

ae(# instructorId numeric primary key,
ae(# instFname varchar(25) not null,
ae(# instLname varchar(25) not null,
ae(# experienceYear numeric

ae(# );

CREATE TABLE

ae=H#
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ae=# create table classOpen(
ae(# classId numeric primary key,
ae(# classtypeId numeric not null,
ae(# startDate date not null,
ae(# endDate date not null,

ae(# startTime time,

ae(# endTime time,

ae(# suitableRoomId numeric,

ae(# classStatus bool,

ae(# instructorId numeric

ae(# );

CREATE TABLE

ae=#

ae=#

ae=#

ae=#

ae=# create table qualifiedInstructor(
ae(# instructorId numeric,

ae(# classtypeId numeric,

ae(# primary key (instructorId,classtypeId)
ae(# );

CREATE TABLE

ae=#

ae=#

ae=#

ae=# create table memberStaff(
ae(# staffId numeric primary key,
ae(# staffFname varchar(25),

ae(# staffLname varchar(25)

ae(# );

CREATE TABLE

ae=#

ae=#

ae=#

ae=#

ae=# create table classBooked(
ae(# bookId numeric primary key,
ae(# bookDate timestamp not null,
ae(# classId numeric not null,
ae(# memberId numeric not null,
ae(# staffId numeric

ae(# );

AOEATE TADI
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—- create foreign key on members table which references membership type.

ae=# alter table members add constraint foreignkey_1 foreign key (membershipId) references membershipType(membershipId);
ALTER TABLE

ae=#

a —- create foreign key on classOpen table

ae=# alter table classOpen add constraint foreignkey_2 foreign key (classtypeld) references classType(classtypeld);
ALTER TABLE

ae=# alter table classOpen add constraint foreignkey_3 foreign key (suitableRoomId) references room(roomId);

ALTER TABLE

ae=# alter table classOpen add constraint foreignkey_U foreign key (instructorId) references instructor(instructorId);
ALTER TABLE

ae=

a —- create foreign key on qualifiedInstructor table

ae=# alter table qualifiedInstructor add constraint foreignkey_5 foreign key (classtypeld) references classType(classtypeld);
ALTER TABLE

ae=# alter table qualifiedInstructor add constraint foreignkey_6 foreign key (instructorId) references instructor(instructorIld);
ALTER TABLE

ae=

a —- create foreign key on classBooked table

ae=# alter table classBooked add constraint foreignkey_7 foreign key (classId) references classOpen(classId);

ALTER TABLE

ae=# alter table classBooked add constraint foreignkey_8 foreign key (memberId) references members(memberId);

ALTER TABLE

ae=# alter table classBooked add constraint foreignkey_9 foreign key (staffId) references memberStaff(staffId);

ALTER TABLE

ae=# —— create foreign key on memberlLog table

ae=# alter table memberLog add constraint foreignkey_10 foreign key (memberId) references members(memberId);

ALTER TABLE

ae=# alter table memberLog add constraint foreignkey_11 foreign key (staffId) references memberStaff(staffId);

ALTER TABLE

ae=#
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—— check constraint

ae=# alter table memberlLog add constraint chk_action check (action in ('pay All Week', 'pay Week Day', 'pay Weekend', 'terminate membership'));
ALTER TABLE

ae=#

ae=# alter table membershipType add constraint chk_pa check (membershipPa in (550,800,1200));

ALTER TABLE

ae=# alter table membershipType add constraint chk_membership check (membershipName in ('All Week', 'Week Day', 'Weekend'));

ALTER TABLE

ae=#

b
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ae=# insert into membershipType(membershipId, membershipName, K membershipPa) values (1,'All Week', 1200);
INSERT © 1

ae=# insert into membershipType(membershipId, membershipName,KmembershipPa) values (2, 'Week Day',550);
INSERT © 1

ae=# insert into membershipType(membershipId, membershipName, KmembershipPa) values (3, 'Weekend',800);
INSERT © 1

.
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Ae=H

e=# insert
[NSERT © 1
e=# insert
[NSERT © 1
e=# insert
[NSERT © 1
e=# insert
[NSERT © 1
e=# insert
[NSERT © 1

na—H

into

into

into

into

into

classType(classtypeld,
classType(classtypeld,
classType(classtypeld,
classType(classtypeld,

classType(classtypeld,

classtypeName)
classtypeName)
classtypeName)
classtypeName)

classtypeName)

values

values

values

values

values

a,
(2,
a3,
(CH

(5,

'Squash');

'Tennis');

'5 a Side Football');
'Badminton');

'Netball');
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e=# insert
[NSERT © 1
e=# insert
[NSERT © 1
e=# insert
[NSERT © 1
e=# insert
[NSERT © 1
e=# insert
[NSERT © 1
e=# insert
[NSERT © 1
e=# insert
[NSERT © 1
e=# insert
[NSERT © 1
e=# insert
[NSERT © 1
e=# insert
[NSERT © 1

o

into

into

into

into

into

into

into

into

into

into

room(roomId, roomName)
room(roomId, roomName)
room(roomId, roomName)
room(roomId, roomName)
room(roomId, roomName)
room(roomId, roomName)
room(roomId, roomName)
room(roomId, roomName)
room(roomId, roomName)

room(roomId, roomName)

values(1, 'R102-1');

values(2, 'R102-2");

values(3, 'R102-3");

values(4, 'R102-4");

values(5, 'R102-5");

values(11,
values(12,
values(13,
values(14,

values(15,

'R101-1');
'R101-2');
'R101-3');
'R101-4');

'R101-5');
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Ae=#

e=# insert
[NSERT © 1
e=# insert
[NSERT © 1
e=# insert
[NSERT © 1
e=# insert
[NSERT © 1
e=# insert
INSERT 0 1

into

into

into

into

into

instructor(instructorId,
instructor(instructorId,
instructor(instructorId,
instructor(instructorId,

instructor(instructorId,

instFname,
instFname,
instFname,
instFname,

instFname,

instLname,
instLname,
instLname,
instLname,

instLname,

experienceYear)
experienceYear)
experienceYear)
experienceYear)

experienceYear)

values

values

values

values

values

a,
(2,
a3,
(CH

(5,

'Faith', 'Pettersen',2);

'Yiwei', 'Zhou',3);

'Kelsey', 'Hodo', 4);
'Dawna’', 'Kern',5);

'Marcia', 'Fairman',6);
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ae=#

e=# insert into memberStaff(staffId, staffFname,staffLname) values (1,'Susie','Chavez');
[NSERT © 1

ae=# insert into memberStaff(staffld, staffFname, staffLname) values (2,'Sandra','Thomas');
[NSERT © 1

Ry
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ae=#

ae=# INSERT
[NSERT © 1

ae=# INSERT
[NSERT © 1

ae=# INSERT
[NSERT © 1

ae=# INSERT
[NSERT © 1

ae=# INSERT
[NSERT © 1

ae=# INSERT
[NSERT © 1

ae=# INSERT
[NSERT © 1

ae=# INSERT
[NSERT © 1

ae=# INSERT
[NSERT © 1

ae=# INSERT
[NSERT © 1

ae=# INSERT
[NSERT © 1

ae=# INSERT
[NSERT © 1

ae=# INSERT
[NSERT © 1

re=#

INTO

INTO

INTO

INTO

INTO

INTO

INTO

INTO

INTO

INTO

INTO

INTO

INTO

qualifiedinstructor
qualifiedinstructor
qualifiedinstructor
qualifiedinstructor
qualifiedinstructor
qualifiedinstructor
qualifiedinstructor
qualifiedinstructor
qualifiedinstructor
qualifiedinstructor
qualifiedinstructor
qualifiedinstructor

qualifiedinstructor

VALUES

VALUES

VALUES

VALUES

VALUES

VALUES

VALUES

VALUES

VALUES

VALUES

VALUES

VALUES

VALUES

a,
a,
(2,
(2,
(2,
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(5,
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3);
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3);
u);
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ae=# drop procedure if exists add_member;

DROP PROCEDURE

ae=# create or replace procedure add_member( fname varchar(26), lname varchar(25),address varchar(120),
ae(# telNumber varchar(12), joinDate date)

ae-# as $$

ae$# declare max_id int;

ae$# begin

ae$#t select max(memberId) into max_id from members;

ae$# if max_id is null then

ae$# max_i 3

ae$# end if;
ae$# INSERT INTO members(memberId,"fname", "lname", "address", "telnumber", "joindate") VALUES (max_id+l,fname, lname,address,
ae$# telNumber, joinDate);

ae$# commit;

ae$# end;

ae$# $$ language plpgsql;

CREATE PROCEDURE

ae=#

ae=# call add_member ('Joyce', 'Wilson','l Street New York', '+1321312', '2022-12-29');
CALL

ae=# call add_member ('Robert','Roehlk', '2 Street Boston','+6546812', '2023-01-01');
CALL

ae=# call add_member ('Sadie','Sileski','ll Street London', '+4654611', '2022-01-29');
CALL

ae=# call add_member ('Warren','Smith', '21 Street New York', '+46139356', '2022-02-09');
CALL

ae=# call add_member ('Bobby','Alex','l2 Street Oxford','+U4646432',6 '2022-02-19');

CALL

ae=# call add_member ('Wendy', 'Hugh','1ll Street New York', '+1361679', '2022-02-16');
CALL

ae=# call add_member ('Jane','Alice','1l2 Street New York', '+97635859', '2022-02-62');
CALL

ae=#

ae=# select * from members;

memberid | fname | lname | address | telnumber | joindate | renewaldate | membershipid
—————————— e e T

1 | Joyce | Wilson | 1 Street New York | +1321312 | 2022-12-29 |

2 | Robert | Roehlk | 2 Street Boston | +65u6812 | 2023-01-01 |

3 | Sadie | Sileski | 11 Street London | +465u4611 | 2022-01-29 |

4 | Warren | Smith | 21 Street New York | +46139356 | 2022-02-09 |

5 | Bobby | Alex | 12 Street Oxford | +u6u6u32 | 2022-02-19 |

6 | Wendy | Hugh | 11 Street New York | +1361679 | 2022-02-16 |

7 | Jane | Alice | 12 Street New York | +97635859 | 2022-02-02 |
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ae=# create or replace procedure add_classOpen(classt varchar(30), startdate date,enddate date, starttime time,

ae-# as $$
ae$#t declare max_id int;
ae$# begin

ae$# select max(classId) into max_id from classOpen

ae$# if max_id is null then
ae$#t max_id=0;
ae$#t end if;

ae$# insert into classOpen(classId,classtypeld, startDate, endDate, startTime, endTime, classStatus)
ae$#t values ( max_id+1l,(select classtypeld from classType where classtypeName=classt),

ae$#t startdate,
ae$#t enddate,
ae$#t starttime,
ae$#t endtime,
ae$t '

ae$# );

ae$#t commit;
ae$#t end;

ae$#t $$ language plpgsql;
CREATE PROCEDURE
ae=i#

ae=i#

ae=# call add_classOpen ('Netball','2023-62-12','2023-03-13','08:30:00','16:30:00');

CALL

ae=# call add_classOpen ('Badminton','2023-02-12','2023-63-13','09:30:00','17:30:00');

CALL

ae=# call add_classOpen ('Squash','2023-02-20','2023-06-13','10:30:00','17:30:00');

CALL

ae=# call add_classOpen ('5 a Side Football','2023-62-20','2023-03-30','08:30:00','16:30:00');

CALL

ae=# call add_classOpen ('Tennis','2023-02-12','2023-03-13',6'68:30:00','16:30:00');

CALL

ae=i#

ae=# select * from classOpen;
classid | classtypeid | startdate

1] 5 | 2023-02-12

2 | 4 | 2023-02-12

3| 1 | 2023-02-20

u | 3 | 2023-02-20

5 | 2 | 2023-02-12
e o

2023-03-13
2023-03-13
2023-06-13
2023-03-30
2023-03-13

| starttime | endtime

08:30:00
09:30:00
10:30:00
08:30:00
08:30:00

16:30:00
17:30:00
17:30:00
16:30:00
16:30:00

—+:
|
|
|
|
|

suitableroomid

classstatus

endtime time )
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ae=# create or replace procedure add_classBooked (bookdate date, classt varchar(30), startd date, startt time, mFname varchar(20), mLname varchar(30)

'
ae(# sFname varchar(20), sLname varchar(30))

ae-# as $$

ae$# declare max_id int;

ae$# begin

ae$# select max(bookId) into max_id from classBooked;
ae$# if max_id is null then

ae$# max_i 3

ae$# end if;
ae$# insert into classBooked (bookId,bookDate, classId, memberId, staffId)

ae$# values ( max_id+l, bookdate,

ae$# (select classId from classOpen c join classType t on c.classtypeld=t.classtypeld where classtypeName=classt and c.startDate=startd and c.startTi
me=startt),

ae$# (select memberId from members where fName=mFname and lName=mLname),

ae$# (select staffId from memberStaff where staffFname=sFname and staffLname=sLname)

ae$# );

ae$# commit;

ae$# end;

ae$# $$ language plpgsql;

CREATE PROCEDURE

ae=#
ae=# call add_classBooked ('2023-02-01', 'Netball','2023-02-12','08:30:00', 'Joyce’, 'Wilson','Susie', 'Chavez');
CALL
ae=# call add_classBooked ('2023-02-02', 'Netball','2023-02-12','08:30:00', 'Robert', 'Roehlk', 'Susie', 'Chavez');
CALL
ae=# call add_classBooked ('2023-02-03','Netball','2023-02-12','08:30:00','Sadie','Sileski', 'Susie', 'Chavez');
CALL
ae=# call add_classBooked ('2023-02-04', 'Netball','2023-02-12','08:30:00', 'Warren','Smith', 'Susie', 'Chavez');
CALL
ae=# call add_classBooked ('2023-02-05', 'Netball','2023-02-12','08:30:00', 'Bobby"', 'Alex', 'Susie', 'Chavez');
CALL
ae=# call add_classBooked ('2023-02-02', 'Netball','2023-02-12','08:30:00', 'Wendy"', 'Hugh', 'Susie', 'Chavez');
CALL
ae=# call add_classBooked ('2023-02-03','Netball','2023-02-12','08:30:00','Jane','Alice', 'Susie', 'Chavez');
CALL
ae=#
ae=# select * from classBooked;

bookid | bookdate classid memberid staffid

i
|
+
2023-02-01 00:00:00 |
2023-02-02 00:00:00 |
2023-02-03 00:00:00 |
2023-02-04 00:00:00 |
2023-02-05 00:00:00 |
2023-02-02 00:00:00 |
2023-02-03 00:00:00 |
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ae=#
ae(#
ae—#
ae$#
ae$#
ae$#
ae$#
ae$#
ae$#
ae$#
ae$#
ae$#
ae$#
ae$#
ae$#
ae$#
ae$#

create or replace procedure add_memberLog ( mFname varchar(20), mLname varchar(30),actionName

sFname varchar(20), sLname varchar(30))

as $$

declare max_id int;

begin

select max(logId) into max_id from memberlog;
if max_id is null then

LEVERL|

end if;

insert into memberlLog(logId, memberId, "action", actionDate, staffId) values(
max_id+1,

(select memberId from members where fName=mFname and lName=mLname),

actionName,

actiondate,

(select staffId from memberStaff where staffFname=sFname and stafflLname=sLname)

);

end;

ae$# $$ language plpgsql;
CREATE PROCEDURE

ae=#
ae=#
ae=#
CALL
ae=#
CALL
ae=#
CALL
ae=#
CALL
ae=#
CALL
ae=#
CALL
ae=#
CALL
ae=#

ae=#
ae=#
logid

call

call

call

call

call

call

call

add_memberLog('Joyce', 'Wilson', 'pay All Week','2023-02-01','Susie', 'Chavez');
add_memberLog('Robert', 'Roehlk', 'pay All Week', '2023-02-02','Susie', 'Chavez');
add_memberLog('Sadie', 'Sileski', 'pay Week Day','2023-02-03', 'Susie', 'Chavez');
add_memberLog('Warren', 'Smith', 'pay Week Day', '2023-02-04', 'Susie', 'Chavez');
add_memberLog('Bobby"', 'Alex', 'pay All Week','2023-02-05', 'Susie', 'Chavez');
add_memberLog('Wendy"', 'Hugh', 'pay Week Day', '2023-02-02', 'Susie', 'Chavez');

add_memberLog('Jane', 'Alice', 'pay Weekend', '2023-02-03"', 'Susie', 'Chavez');

select * from memberlLog;

| memberid | action | actiondate | staffid
A Ao R
1 | pay All Week | 2023-02-01 | 1
2 | pay All Week | 2023-02-02 | 1
3 | pay Week Day | 2023-02-03 | 1
4 | pay Week Day | 2023-02-04 | 1
5 | pay ALl Week | 2023-02-05 | 1
6 | pay Week Day | 2023-02-02 | 1
7 | pay Weekend | 2023-02-03 | 1

varchar(50), actiondate date,
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e=#
e—#
e—#
et
et
et
et
et
et
et
et
et
et
et
et
et
et
et
et
et
et
et
et

create or replace function func_update_member()

returns trigger

as $$

declare actionType varchar(20);

declare payType varchar(20);

declare mshipId int;

begin

select "action" into actionType

from memberLog

where memberId=new.memberId;

if actionType='terminate membership' then

update members set membershipId=null where memberId=new.memberId;
else

select substring(actionType,5) into payType;

select membershipId into mshipId from membershipType where membershipName=substring(actionType,5);

update members set membershipId =mshipId, renewalDate=current_DATE
where memberId=new.memberId;

end if;

return new;

commit;

end;

$$ language plpgsql;

REATE FUNCTION

e=#
e=#
e=#
e=#
e—#

create trigger trigger_update_member after insert or update on memberlLog
for each row execute procedure func_update_member();

REATE TRIGGER

e=#
.
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as—w
ae=# delete from memberLog;

DELETE 7

ae=#

ae=# call add_memberLog('Joyce', 'Wilson', 'pay ALl Week','2023-02-01','Susie', 'Chavez');
CALL

ae=# call add_memberLog('Robert', 'Roehlk', 'pay All Week', '2023-02-02','Susie','Chavez');
CALL

ae=# call add_memberLog('Sadie','Sileski','pay Week Day','2023-02-03','Susie','Chavez');
CALL

ae=# call add_memberLog('Warren', 'Smith','pay Week Day','2023-02-04', 'Susie', 'Chavez');
CALL

ae=# call add_memberLog('Bobby','Alex','pay All Week', '2023-02-05','Susie', 'Chavez');
CALL

ae=# call add_memberLog('Wendy', 'Hugh', 'pay Week Day','2023-02-02', 'Susie', 'Chavez');
CALL

ae=# call add_memberLog('Jane', 'Alice’, 'pay Weekend', '2023-02-03', 'Susie', 'Chavez');
CALL

ae=#
ae=#
ae=#
ae=# select * from members;
memberid | fname | lname | address | telnumber | joindate | renewaldate bershipid
—————————— T Cata B S
1 | Joyce | Wilson | 1 Street New York | +1321312 | 2022-12-29 | 2023-02-21
2 | Robert | Roehlk | 2 Street Boston | +65u6812 | 2023-01-01 | 2023-02-21
3 | Sadie | Sileski | 11 Street London | +465u4611 | 2022-01-29 | 2023-02-21
4 | Warren | Smith | 21 Street New York | +46139356 | 2022-02-09 | 2023-02-21
5 | Bobby | Alex | 12 Street Oxford | +u6u6432 | 2022-02-19 | 2023-02-21
6 | Wendy | Hugh | 11 Street New York | +1361679 | 2022-02-16 | 2023-02-21
7 | Jane | Alice | 12 Street New York | +97635859 | 2022-02-62 | 2023-02-21
(7 f71E%)
ae=#
ae=# select * from memberlog;
logid | memberid | action | actiondate | staffid
——————— e et
1 1| pay ALl Week | 2023-62-01 | 1
2 | 2 | pay ALL Week | 2023-02-02 | 1
3| 3 | pay Week Day | 2023-02-03 | 1
u | 4 | pay Week Day | 2023-02-04 | 1
5 | 5 | pay ALl Week | 2023-02-05 | 1
6 | 6 | pay Week Day | 2023-02-02 | 1
7| 7 | pay Weekend | 2023-02-03 | 1
(7 7iE8R)
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as=
ae=# create or replace function func_update_classopen()

ae-# returns trigger

ae-# as $$

ae$# declare booking_num int;

ae$# begin

ae$# select count(memberId) into booking_num

ae$# from classBooked

ae$# where classId=new.classId or classId=old.classId;

ae$# if booking_num>=6 then

ae$# update classOpen set classStatus ='t' where classId=new.classId;

ae$# update classOpen set suitableRoomId=(select roomId from room where roomId=classId) where classId=new.classId;
ae$# update classOpen set instructorId=(select min(instructorId) from qualifiedInstructor where classtypeId=(select classtypeIld from classOpen where
classId=new.classId));

ae$# else

ae$# update classOpen set classStatus ='f' where classId=new.classId or classId=old.classId;
ae$# update classOpen set suitableRoomId=null;

ae$# update classOpen set instructorId=null;

ae$# end if;

ae$# return new;

ae$# commit;

ae$# end;

ae$# $$ language plpgsql;

CREATE FUNCTION

ae=#

ae=#

ae=#

ae=# create trigger trigger_update_classopen after insert or update or delete on classBooked
ae-# for each row execute procedure func_update_classopen();

CREATE TRIGGER

ae=#
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ae=# delete from classBooked;

DELETE 7
ae=#
ae=# call add_classBooked ('2023-02-01', 'Netball',
CALL
ae=# call add_classBooked ('2023-02-02', 'Netball',
CALL
ae=# call add_classBooked ('2023-02-03"', 'Netball',
CALL
ae=# call add_classBooked ('2023-02-04', 'Netball',
CALL
ae=# call add_classBooked ('2023-02-85', 'Netball',
CALL
ae=# call add_classBooked ('2023-02-02', 'Netball',
CALL
ae=# call add_classBooked ('2023-02-03"', 'Netball',
CALL
ae=#
ae=# select * from classBooked;
bookid | bookdate | classid | memberi
———————— 4+ e
1 | 2023-02-01 00 | 1]
2 | 2023-02-02 00: | 1]
3 | 2023-02-03 00: | 1]
4 | 2023-02-04 00: | 1]
5 | 2023-02-05 00: | 1]
6 | 2023-02-02 00: | 1]
7 | 2023-02-03 00: | 1]
7 7ER)
ae=#
ae=# select * from classOpen;
classid | classtypeid | startdate | enddate
————————— e
2| 4 | 2023-02-12 | 2023-03-13
3| 1 | 2023-02-20 | 2023-06-13
4| 3 | 2023-02-20 | 2023-03-30
5 | 2 | 2023-02-12 | 2023-03-13
1] 5 | 2023-02-12 | 2023-03-13
(5 7IER)

'2023-02-12','08:30:00

'2023-02-12','08:30:00

'2023-02-12','08:30:00

'2023-02-12','08:30:00

'2023-02-12','08:30:00

'2023-02-12','08:30:00

'2023-02-12','08:30:00

starttime
09:30:00
10:30:00
08:30:00
08:30:00
08:30:00

17:30:00
17:30:00
16:30:00
16:30:00
16:30:00

,'Joyce', 'Wilson', 'Susie', 'Chavez');
, 'Robert', 'Roehlk', 'Susie', 'Chavez');
,'Sadie', 'Sileski','Susie', 'Chavez');
, 'Warren', 'Smith', 'Susie', 'Chavez');
,'Bobby"', 'Alex', 'Susie', 'Chavez');
,'Wendy', 'Hugh', 'Susie', 'Chavez');

,'Jane', 'Alice', 'Susie', 'Chavez');
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as—m
ae=# delete from classBooked where bookid<3;
DELETE 2

ae=# select * from classBooked;

bookid | bookdate | classid

2023-02-03 00:00:00 | 1
2023-02-04 00:00:00 | 1
2023-02-05 00:00:00 | 1
2023-02-02 00:00:00 | 1
2023-02-03 00:00:00 | 1

ae=#
ae=# select * from classOpen;
classid | classtypeid | startdate

starttime

| | |

+ + +
2 | 4 | 2023-02-12 | 2023-63-13 | ©9:30:00 | 17:30:00 f
3| 1 | 2023-02-20 | 2023-06-13 | 10:30:00 | 17:30:00 f
u | 3 | 2023-02-20 | 2023-03-30 | 08:30:00 | 16:30:00 f
5 | 2 | 2023-02-12 | 2023-63-13 | 08:30:00 | 16:30:00 f
1] 5 | 2023-02-12 | 2023-03-13 | 08:30:00 | 16:30:00

(5 TIER)
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ae=# create unique
CREATE INDEX

ae=# create unique
CREATE INDEX

ae=# create unique
CREATE INDEX

ae=#

ae=# create unique
CREATE INDEX

ae=#

ae=#

index

index

index

index

uni_membership on membershiplype(membershipName);
uni_classtype on classType(classtypeName);

uni_roomname on room(roomName);

uni_class on classOpen (classtypeld,startDate,startTime);

ae=# create index index_classOpen on classOpen(endDate, endTime);

CREATE INDEX
ae=#

ae=# create index index_classBooked on classBooked (bookDate);

CREATE INDEX
ae=#
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=# start transaction;

TART TRANSACTION

=#

e=# update memberLog set "action"='pay Weekend' where memberId=(select memberId from members where fName='Joyce' and 1Name='Wilson');
PDATE 1

e=# update members set membershipId=(select membershipId from membershipType where membershipName='Weekend');
PDATE 7

e=# rollback;

OLLBACK

e=#

=#

=# select * from members where memberId=1
memberid | fname | lname | address | telnumber | joindate | renewaldate | membershipid
—————————— Sttt e e
1 | Joyce | Wilson | 1 Street New York | +1321312 | 2022-12-29 | 2023-02-21 | 1

1 7iE%)
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ae=# start transaction;

START TRANSACTION

ae=# update memberLog set "action
UPDATE 1

ae=# update members set membershipId=(select membershipId from membershipType where membershipName='Weekend');
UPDATE 7

pay Weekend' where memberId=(select memberId from members where fName='Joyce' and lName='Wilson');

ae=#

al

ae=# commit;

COMMIT

ae=#

ae=# select * from members where memberId=1

memberid | fname | lname | address | telnumber | joindate | renewaldate | membershipid

—————————— Sttt e e
1 | Joyce | Wilson | 1 Street New York | +1321312 | 2022-12-29 | 2023-02-21 | 3

@ FiER)




