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instructor, record the basic information of the instructor
classes, record the open date, time and status of the class, as well as the maximum number of enrolments
class_instructor, The relationship between instructor and class is recorded. One instructor can instruct more than one class, and one class can be instructed by more than one instructor.
membership_type, The type of membership that the public can choose
membership_join, Record the public joining members (At this time the membership_no column is null), members renewing members, members discontinuing members.
membership, record the basic information of members. A record is generated only after a the public has participated in the membership plan.
membership_booking, record the basic information of members booking class and status.
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	table
	column
	type
	length
	is null
	remark

	class_instructor
	id
	bigint
	　
	NO
	PK

	
	Class_no
	int
	　
	YES
	FK

	
	Instructor_no
	int
	　
	YES
	FK

	classes
	Class_no
	int
	　
	NO
	PK

	
	Class_name
	varchar
	20
	YES
	　

	
	Status
	varchar
	20
	YES
	　

	
	Start_date
	date
	　
	YES
	　

	
	End_date
	date
	　
	YES
	　

	
	Start_time
	time
	　
	YES
	　

	
	End_time
	time
	　
	YES
	　

	
	maximum_capacity
	int
	　
	YES
	　

	
	Room
	varchar
	20
	YES
	　

	instructor
	Instructor_no
	int
	　
	NO
	PK

	
	name
	varchar
	20
	YES
	　

	
	mobile
	varchar
	20
	YES
	　

	
	Sex
	varchar
	4
	YES
	　

	membership
	Membership_no
	int
	　
	NO
	PK

	
	name
	varchar
	20
	YES
	　

	
	sex
	varchar
	4
	YES
	　

	
	Address
	varchar
	100
	YES
	　

	
	Telephone_Number
	bigint
	　
	YES
	　

	
	Date_Joined
	date
	　
	YES
	　

	
	Date_of_Last_Renewal
	date
	　
	YES
	　

	membership_booking
	Membership_no
	int
	　
	YES
	FK PK

	
	Class_no
	int
	　
	YES
	FK PK

	
	Book_time
	date
	　
	YES
	　

	
	Status
	varchar
	20
	YES
	　

	
	
	
	
	
	

	membership_join
	join_id
	bigint
	　
	NO
	PK

	
	Membership_no
	int
	　
	YES
	FK

	
	Type
	varchar
	20
	YES
	　

	
	Membership_type
	int
	　
	YES
	FK

	
	Month
	int
	　
	YES
	　

	
	operate_time
	date
	　
	YES
	　

	
	fee
	decimal
	　
	YES
	　

	membership_type
	Id
	int
	　
	NO
	PK

	
	Type
	varchar
	20
	YES
	　

	
	Fee
	decimal
	　
	YES
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SQL code used to generate each table structure;
See the sql file. The table is created with the primary key.
SQL code used to create the referential integrity constraints;
I first import the data, and then create the foreign key. To verify entity integrity and reference integrity and user-defined constraints.
SQL code used to create the check constraint(s);
It mainly limits the region for the status column and gender column
SQL code to build the database performance tuning enhancements.
I think the simplicity of indexing directly improves performance

SQL code to populate each table with realistic sample data
	See the sql file.
SQL code to demonstrate evidence of testing carried out to validate the constraints
By adding, changing, deleting, you can verify entity integrity and reference integrity and user-defined constraints.
SQL code to demonstrate evidence of transaction rollback and commit operations.
A rollback is performed after an insert statement that does not conform to the rule is applied.
After the group of statements are successfully deleted together, commit.
After the update statement is completed, the commit transaction is explicitly invoked
SQL code to implement and test functions and triggers.
	An audit of all Insert, Update and Delete activities on the membership table and functions.
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Each table has a clustered index, and every non-clustered index on the other table is a secondary index, also known as a secondary index.
I think the most frequent queries are for the membership table and the class table and booking table, so it is necessary to create some secondary index here.
Then the name column is often used as a search criterion and should also be indexed.

create index m_no on Membership(Membership_no);
create index c_no on classes(class_no);
create index mc on Membership_booking(Membership_no,class_no);
create index inn on instructor(instructor_no);

create index mt on Membership_type(type);
create index name on membership(name);
create index cn on classes(class_name);
create index cn on instructor(name);
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Atomicity: A set of operations is treated as an atomic operation, which is as inseparable as an atom. This requires the database to provide a mechanism: if the transaction does not complete properly, the data should be able to roll back to the state before the transaction began. Transaction rollback methods vary. Some databases roll back anomalously terminated transactions by recording Undo logs, and some databases retain old versions and take snapshots to determine data visibility. In any case, in order for the transaction to be rolled back, the previous image of the modified tuple needs to be preserved, but in a different location.
Persistence: After a transaction is committed, the data should be the correct reflection of the execution of the transaction, and the database should maintain the current state of the data unless another transaction changes the current state. Even in the case of software errors or hardware failures, the state of data should be guaranteed to remain unchanged, that is, the data is good and not lost, that is, the persistence of data should be guaranteed. At present, the persistence of transactions is mainly ensured by recording WAL (Write Ahead Log).
Isolation: The isolation of transactions requires that when multiple transactions are executed concurrently, transaction 2 can see either the state before transaction 1 occurs or the state after transaction 1 is committed, but not the state of transaction 1 during execution.
Consistency: At the application level, integrity constraint checks are often needed to ensure data consistency.

I wrote some stored procedures to implement transaction management, For example, commit a transaction after an update, commit a transaction after a set of operations, and do not achieve the insert operation before the conditional rollback.see the sql file.

A simple example:
begin;
INSERT INTO instructor VALUES (32, 'Leno', '8252235', 'F');
INSERT INTO class_instructor (class_no,instructor_no) VALUES (1111, 32);
-- class_no not exists,ERROR,The first insert statement will not be inserted successfully either.
commit;

-- test
select * from instructor
begin;
INSERT INTO instructor VALUES (37, 'Lixu', '8252235', 'F');
ROLLBACK;
-- The insert operation has been rolled back
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postgresql's default isolation level is read committed. You can adjust the isolation level.
References:
http://postgres.cn/docs/10/sql-set-transaction.html
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