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1.Introduction

During the implementation phase of the architecture of the Veterinarian Surgery due to the high demand of the services the management team had suspected that there are fraudulent activities. Investigating these fraudulent activities on our database, I had seen that there were alternative tables created to be able to save the data of the Pets and their owner. By scheduling a meeting with the Surgery management team of databases we decided to implement the level of security leading to a conclusion in order to finish these fraudulent activities we have to track every member of the staff and thanks to the Triggers we will be able to do it.


2.Trigger

Triggers are procedures stored in the data base and associated with tables, which are triggered by the DBMS when you do certain operations on the tables themselves or based on the data. A trigger then specifies an action that should be triggered automatically in the event that a particular event occurs on a table. The events that can trigger it are insert, update, and delete operations. The trigger body consists of a series of T-SLQ instructions, which define the actions to be performed in case they are activated.
Depending on their use, we can divide triggers into passive and active. A trigger is passive if it causes the current transaction to fail under certain conditions, while a trigger is active when, at certain events, it changes the state of the database. Triggers, active and passive, are useful for several purposes. For example, they can be used to define referential integrity constraints, or to check on eligible user operations, making sure, for example, that certain users can enter only some data and not others.
Because triggers are stored in the database and their activation is handled by DBMS, they have the following advantages:

· it simplifies the coding of applications, which do not have to worry about the checks made by the triggers.
· users who use the database through an application cannot avoid the controls that are guaranteed by the triggers.

In my experience of analyzing the Data Base of Petcare Management Surgery I used all types of triggers and the purpose of their use was to define integrity constraints between the tuples of different tables. In particular, in the process of creating the delete triggers, I inserted commands that would ensure that when a row of a table was deleted, the DBMS would check whether the user had permission to delete this row and to record his personal data and the data of the row he deleted and also the date that was made and to have the primary key of the deleted table be used as an external key in the tables. Connected. If so, I had to decide whether to bring up a message that prevents deletion or delete and cascade the rows on the linked tables. So, you might ask why we use triggers to define integrity constraints, rather than using foreign key constraints. In my case, the reason why we decided to use triggers rather than foreign key constraints was the need to know which tables the key you were trying to erase was actually used in. Applying a foreign key constraint will therefore not meet the functional needs of the application. To better understand the problem, we use an example.
Let's say we want to delete a customer from the Customer table and let's also assume that it is linked with the Pet table, which contains the Customer's master data, and Pet, which contains the Pet data. If we decide to delete a customer, we should consider that this could be used in the Customer, Pet, or even both tables. If a foreign key constraint was applied when creating tables, then trying to delete a Customer would result in a message in which the DBMS would alert us to the foreign key constraint. Therefore, we could not understand which of the linked tables the Customer you want to delete is used in, or in how many rows. Using a trigger, however, we can bring up a more complete message that explains where the Customer is being used and how many times. This is crucial for software management like Petcare because it greatly facilitates the task of those who have to enter and delete data.
Sample

2.1 Trigger types

  There are two main types of triggers:
· DDL: They are triggered when you try to make a structured change to a database object (DDL is an acronym for Data Definition Language).
· DML: They are triggered when acting on data (DML is an acronym for Data Manipulation Language).

During the development phase of Petcare Management's DBMS we both have trigger types, but we focused on DML triggers, that is, those that are triggered by Insert, Update, Delete operations. This is understandable because those who use a Software Management of the Surgery that interfaces with a database do not have commands that allow them to modify the structure of the database.
DML triggers can be of two types, depending on which they are executed in place of the operation that triggered them (Instead of) or after performing the operation (For, After). In the case of the instead of trigger, then the operation (insert, update, or delete) that triggered the trigger does not execute as it was launched, but instead executes the operations contained in the trigger. In an after trigger, however, the commands defined within the trigger are executed after the trigger triggers. Here, are some triggers that have been created to prevent such types of fraud.
 
Trigger 1: ref ”task1”
This type of trigger acts on the Database and allows us to identify those who created tables at The Veterinarian Surgery by saving their data to a table that only database administrators have access to.
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Trigger 2: ref ”task1”
 This type of trigger effects on the tables and allows us to save user data when it makes a change, insert, or delete on the Treatment table.
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Trigger 3: ref ”task1”
This type of trigger allows us to know what the previous data was before it was changed, and it helps the finance team a lot as Treatment prices were changed more often.
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3.Transaction and Concurrency

Any request to a DBMS is in effect a transaction. A transaction can be interpreted as a set of read and write operations on the database and is the effect of a number of functions performed by users.
In a relational database, the standard mode used to start and end a transaction is called Auto commit. In this approach, each query or update starts and ends a new transaction. This is the case with a simple query or the recall of a certain view of the DB.
In case we need to perform multiple operations on the DB dependent on each other, when, for example, the success of an operation can cascades down that of the previous ones, we need to define the transaction in a more structured way. Operations must be performed in an atomic action, which cannot be subdivided, and the user must initiate and conclude it using Concatenated mode.
This approach involves declaring the start and the end of the statement block. With the BEGIN TRANSACTION command, we indicate the start of the transaction.
BEGIN TRANSACTION [transaction name]
The statement block will then end with the outcome of the transaction, which can be
· positive in this case we use the COMMIT statement and it means that all the statements in the block have been executed successfully
· negative in this case we use ROLLBACK, that is, we rewind the tape until we return the database to the state before the transaction began. This occurs if one of the operations also fails.
The COMMIT statement has the effect of persisting operations only when operations are correct. Otherwise, the system cancels them as if the user had called the ROLLBACK statement.
Here are the situations in which a ROLLBACK occurs:
Logical Errors
When incorrect data is entered, or integrity constraints are violated.
Desired Failures
When the programmer explicitly invokes it.
System Forces
When the DBMS forces a transaction to fail to unlock a "stall" situation.
System Crash or Hardware Failures
When there are hardware issues or there is an electrical blackout.
4.Transaction Properties

The database is a shared resource by multiple applications and is therefore subject to concurrent access. To make a transaction stable, isolated, and consistent, it must comply with the following properties known as ACID (acid properties):
· Atomicity 
After a transaction has been initiated, it can terminate successfully, have an abortion, or it can be aborted by the DBMS after all or some of its operations have been performed. Each transaction must be atomic (not subdividable) and therefore must perform all its actions or must not perform any. 
· Consistency 
This property must ensure that a transaction does not violate health constraints. A transaction represents a correct transformation of the state of the database, and therefore the database must be in a consistent state when it is finished without inconsistency between the stored data.
· Isolation 
A transaction cannot read intermediate results of other transactions and therefore must always observe a consistent database. This type of property must ensure that the effects of a transaction are isolated until the transaction ends. 
· Durability 
If an operation has modified the database, its effects must be permanent. This must be the case in all cases even in the case of exceptional errors.
5.Transaction Anomalies in a DBMS

Before analyzing concurrency management in a DBMS, we need to detect, in more detail, the possible interferences that can be created in the execution of different transactions. Taking into account two hypothetical T1 and T2 transactions acting on the database we will have possible anomalies regarding their concurrent access:
   
 Lost Update:
1. T1 performs an UPDATE of the Y data. 
2. T2 re-runs an UPDATE of the same Y data. 
3. Transaction T1 is aborted due to an error and goes to ROLLBACK bringing the database to its source state.
4. The T2 transaction goes to COMMIT and ends successfully.
This type of anomaly causes the T2 transaction update to be lost.
Unrepeatable Read:
1. T1 performs a SELECT on the Y data.
2. T2 makes an UPDATE of the same Y data and goes to COMMIT.
3. Transaction T1 re-runs a SELECT in the same Y data without making a change.
In this case, T1 makes two SELECTEs that return different values of Y because the T2 transaction, being a competitor, changed its result during execution.
 Dirty Read:
1. T1 performs an UPDATE on the Y data.
2. T2 performs a SELECT of the same Y data.
3. Transaction T1 aborts by going to ROLLBACK.
In the latter case, the data read by transaction T2 will not be valid because it is not persisted in the database.
6.Competitive management

To handle these anomalies, we must need to increase the level of isolation that automatically decreases and regulates the degree of concurrency that a given data can achieve. DBMS provides the ability to release isolation constraints through the concept of serializing. The DBMS in complying with this concept adopts a lock system at the record level and not table as in operating systems. The blocks adopted are:
· Shared Locks
They are requested when a record is read, and their acquisition may be a competitor to other acquisitions of the same type
· Exclusive Lock 
They are prompted when a record is written and are executed in isolation. To manage the acquisitions of these two types of blocks, DBMS implements a lock grant strategy called Strict Two-Phase Locking.  
The Strict 2PL protocol states that:
· Each transaction must obtain a Shared Lock on an object before making a read
· Each transaction must obtain an Exclusive Lock on an object before writing
If a transaction has acquired an Exclusive Lock on an object, no other transaction can acquire Lock of any type on that object.
Each Lock acquired by a transaction must be released at its end. Strict 2PL only allows serial executions of transactions, streamlines the execution of abortions of transactions, and resolves issues related to Lost Update leaks and non-reproducible reads, Unrepeatable Read. The Dirty Read issue is solved by adopting another type of Lock that does not allow us to change the number of items that meet the conditions over the duration of a transaction. Locks are adopted on predicates used in WHERE clauses and are actually acquired because of the isolation levels that the DBMS provides.



7.Conclusion
We conclude this section by mentioning active databases: these are databases where the use of triggers is greatly expanded in order to define rules called ECA rules, event-condition-action, where events are much larger than classic ones,  such as time events, events on any condition, compound events, external events, and rule evaluation mechanisms are more sophisticated. These rules are used extensively to enrich the functional aspects of managed databases, making them usable for the development of more sophisticated applications than are normally available.

8.Appendices
8.1 Petcare Database Statistics Analysis
Results of analyses conducted on the Petcare database.
Database Petcare without Trigger
Customer Table
Media = 0,101255556
 Variance = 0,006480781

Confidence interval:

[0,157622271 – 0,122688842]

Treatment Table
Media = 0,8565
Variance = 0,184557551

Confidence interval:

[0,653447687 – 1,1605311101]

Database Petcare with Trigger
Customer Table
Media = 4,170755556
Variance = 0.057112457

Confidence interval:

[3,072311854 – 3,167210258]

Treatment Table
Media = 1,137255556
Variance = 0.190142647

Confidence interval:

[1,020124421 – 1,255496701]














At first glance we notice that in the database without triggers the erase times are always shorter than when there are triggers. This was foreseeable because triggers result in a higher computational load because they add operations to be performed during deletion.  
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