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TOPIC SPECIFICATION

About the project:

The topic of the project is “CONCURRENCY CONTROL”. The project is designed using C++. The entire program is a set of function that can be used by including the relevant files into other programs or projects.

This project is designed to get the error free and consistent data base. Which is the goal of every system.
This project is a part of the entire DBMS software which will be integrated to the main module to make the main module more efficient and easy to use. 

INTRODUCTION TO CONCURRENCY CONTROL

Introduction:

Regardless of the technology involved, you need to synchronize changes to ensure the transactional integrity of your source.
by Scott W. Ambler
The majority of software development today, as it has been for several decades, focuses on multiuser systems. In multiuser systems, there is always a danger that two or more users will attempt to update a common resource, such as shared data or objects, and it's the responsibility of the developers to ensure that updates are performed appropriately. Consider an airline reservation system, for example. A flight has one seat left, and you and I are trying to reserve that seat at the same time. Both of us check the flight status and are told that a seat is still available. We both enter our payment information and click the reservation button at the same time. What should happen? If the system works only one of us will be given a seat and the other will be told that there is no longer a seat available. An effort called concurrency control makes this happen.
Why we need concurrency control ? 
The problem stems from the fact that to support several users working simultaneously with the same object, the system must make copies of the object for each user, as indicated in Figure 1(below). The source object may be a row of data in a relational database and the copies may be a C++ object in an object database, Regardless of the technology involved, you need to synchronize changes—updates, deletions and creations—made to the copies, ensuring the transactional integrity of the source. 
	Figure 1. Object Concurrency Control Diagram 
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Concurrency control synchronizes updates to an object.


Concurrency Control Strategies:


 
There are three basic object concurrency control strategies: pessimistic, optimistic and truly optimistic. 
Pessimistic concurrency control locks the source for the entire time that a copy of it exists, not allowing other copies to exist until the copy with the lock has finished its transaction. The copy effectively places a write lock on the appropriate source, performs some work, then applies the appropriate changes to the source and unlocks it. This is a brute force approach to concurrency that is applicable for small-scale systems or systems where concurrent access is very rare: Pessimistic locking doesn't scale well because it blocks simultaneous access to common resources. 

Optimistic concurrency control takes a different approach, one that is more complex but is scalable. With optimistic control, the source is uniquely marked each time it's initially accessed by any given copy. The access is typically a creation of the copy or a refresh of it. The user of the copy then manipulates it as necessary. When the changes are applied, the copy briefly locks the source, validates that the mark it placed on the source has not been updated by another copy, commits its changes and then unlocks it. When a copy discovers that the mark on the source has been updated—indicating that another copy of the source has since accessed it—we say that a collision has occurred. A similar but alternative strategy is to check the mark placed on the object previously, if any, to see that it is unchanged at the point of update. The value of the mark is then updated as part of the overall update of the source. The software is responsible for handling the collision appropriately, strategies for which are described below. Since it's unlikely that separate users will access the same object simultaneously, it's better to handle the occasional collision than to limit the size of the system. This approach is suitable for large systems or for systems with significant concurrent access.

Truly optimistic concurrency control, is the most simplistic—it's also effectively unusable for most systems. With this approach, no locks are applied to the source and no unique marks are placed on it; the software simply hopes for the best and applies the changes to the source as they occur. This approach means your system doesn't guarantee transactional integrity if it's possible that two or more users can manipulate a single object simultaneously. Truly optimistic concurrency control is only appropriate for systems that have no concurrent update at all, such as information-only Web sites or single user systems.

Optimistic Marking Strategies:

 
So how to mark the source when we are taking an optimistic approach to object concurrency control? The fundamental principle is that the mark must be a unique value—no two copies can apply the same mark value; otherwise, they won't be able to detect a collision. For example, assume the airline reservation system is Web-based and application servers that connect to a shared relational database. The copies of the seat objects exist as C++ objects on the application servers, and the shared source for the objects are a row in the database. If the object copy that I am manipulating assigns the mark "Flag 0" to the source and the copy that you're working on assigns the same mark then we're in trouble. Even though I marked the source first, your copy could still update the source while I am typing in my credit card information; then my copy would overwrite your changes to the source because it can't tell that an update has occurred as the original mark that it made is still there. Now we both have a reservation for the same seat. Had your copy marked the source differently, perhaps with "Flag1" then my copy would have known that the source had already been updated, because it was expecting to see its original mark of "Flag 0"

There are several ways that you can generate unique values for marks. A common one is to assign a time stamp to the source. This value must be assigned by the server where the source object resides to ensure uniqueness: If the servers where the copies reside generate the time stamp value, it's possible that they can each generate the same value (regardless of whether their internal clocks are synchronized). If you want the copies to assign the mark value, and you want to use time stamps, then you must add a second aspect to make the mark unique such as the user ID of the person working with the copy. A unique ID for the server, such as its serial number, isn't sufficient if it's possible that two copies of the same object exist on the same server. Another approach is simply to use an incremental value instead of a time stamp, with similar issues of whether the source or the copy assigns the value. A simple, brute-force strategy, particularly for object-oriented systems, is to use a persistent object identifier (POID) such as a high or low value. Another brute force strategy that you may want to consider when the source is stored in a relational database is including your unique mark as part of the primary key of the table. The advantage in this approach is that your database effectively performs collision detection for you, because you would be attempting to update or delete a record that doesn't exist if another copy has changed the value of your unique mark. This approach, however, increases the complexity of association management within your database and is antithetical to relational theory because the key value changes over time. I don't suggest this approach, but it is possible.

Handling Collisions:

 
The software can handle a collision several ways. First option is to ignore it, basically reverting to truly optimistic locking, which begs the question of why you bothered to detect the collision in the first place. Second, you could inform the user and give him the option to override the previous update with his own, although there are opportunities for transactional integrity problems when a user negates part of someone else's work. For example, in an airline reservation system, one user could reserve two seats for a couple and another user could override one of the seat assignments and give it to someone else, resulting in only one of the two original people getting on the flight. Third, you could rollback (not perform) the update. This approach gets you into all sorts of potential trouble, particularly if the update is a portion of a multistep transaction, because your system could effectively shutdown at high-levels of activity because it is never completing any transactions (this is called live locking). Fourth, you could inform all the users who are involved and let them negotiate which changes get applied. This requires a sophisticated communication mechanism, such as publish and subscribe event notification, agents or active objects. This approach only works when your users are online and reasonably sophisticated.

False Collisions:

 
One thing to watch out for is a false collision. Some false collisions are reasonably straightforward, such as two users deleting the same object or making the same update. It gets a little more complex when you take the granularity of the collision detection strategy into account. For example, both of us are working with copies of a person object: I change the first name of the person, whereas you change their phone number. Although we are both updating the same object, our changes don't actually overlap, so it would be allowable for both changes to be applied if the application is sophisticated enough to support this.

Some Terms of Concurrency Control:-

a) Transaction: A Transaction is an execution of a user program as a series of reads and writes of database objects.

b) Schedules: A Schedule is a list of actions (Reading, Writing, Aborting or Committing) from a set of transactions and the order in which two actions of a transaction T appear in a particular schedule must be the same as the order in which they appear in T.

c) Serializability: A serilizable schedule over a set of committed transactions is a schedule whose effect on any consistent database instance is guaranteed to be identical to that of some complete serial schedule.

If all schedules in a concurrent environment are restricted to Serializable Schedules; the result obtained will be consistent with some serial execution of the transactions. However, testing for serializability of a schedule is not only computationally expensive but is rather impractical.

Hence one of the following Concurrency Control schemes is applied in a concurrent database environment to ensure that the schedules produced by concurrent transactions are serializable.
The Concurrency Control schemes are:-

1. Locking.

2. Time Stamp Based Order.

3. Optimistic Scheduling.

4. Multiversion Techniques.
COMPONENTS OF CONCURRENCY CONTROL

Concurrency Control component consist of two major parts: 

I)  Transaction Manager

II) Lock Manager
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TRANSACTION MANAGER

CONCEPT OF TRANSACTION:

· READ      -   Objects are bought into the memory and               
                          then they are copied into program variable
· WRITE    -   The in-memory copy of the variable is
                           written to the System Disk.

ACID PROPERTIES OF TRANSACTION:


[image: image4]

To ensure the integrity of data we require that the database system maintains the above mentioned properties of transactions abbreviated as ACID.

1. ATOMICITY:


The Atomicity property of a transaction implies that it will run to completion as an indivisible unit, at the end of which either no changes have occurred to the database or the database has been changed in a consistent manner.


The basic idea behind ensuring atomicity is as follows. The database keeps a track of the old values of any database on which a transaction performs a write, and if the transaction does not complete its execution, the old values are restored to make it appear as though the transaction never executed.

Ensuring atomicity is the responsibility of the database system itself; it is handled by a component called the Transaction Management Component.

2. CONSISTENCY:


The consistency property of a transaction implies that if the database was in a consistent state before the start of a transaction, then on termination of the transaction, the database will also be in a consistent state.


Ensuring consistency for an individual transaction is the responsibility of the Application Manager who codes the transaction.
3. ISOLATION:


The isolation property of a transaction ensures that the concurrent execution of transactions results in a system state that is equivalent to a state that could have been obtained had these transactions executed one at a time in same order.


Thus, in a way it means that the actions performed by a transaction will be isolated or hidden from outside the transaction until the transaction terminates.


This property gives the transaction a measure of relative independence.

Ensuring the isolation property is the responsibility of a component of a database system called the Concurrency Control Component.

4. DURABILITY:


The durability property guarantees that, once a transaction completes successfully, all the updates that it carried out on the database persists even if there is a system failure after the transaction completes execution.

Durability can be guaranteed by ensuring that either:

a) The updates carried out by the transaction have been written to the disk before the transaction completes.

b) Information about updates carried out by the transaction and written to the disk is sufficient to enable the database to re-construct the updates when the database system is restored after the failure.

Ensuring durability is the responsibility of the component of the DBMS called the Recovery Management Component.
STATES OF TRANSACTION:



A transaction can be considered an atomic operation by the use in reality, however it goes through number of states during its lifetime.


Following diagram gives these sates as well as the cause of a transaction between states.





A transaction can end in three possible ways. It can end after a commit operation (a successful termination) it can detect an error during its processing, detect an error during its processing, and detect to abort itself by performing a rollback operation (a suicidal termination).


The DBMS or OS can force it to be aborted for one reason or another (murderous termination).


Database is in consistent state before the transaction starts. A transaction starts when the first statement of the transaction is executed; it becomes active and we say that it is in the MODIFY STATE, when it modifies the DB. At the end of the modify state, there is a transaction into one of the following states. START TO COMMIT, ABORT or ERROR. If the transaction completes the modification state satisfactorily, it enters the START-TO-COMMIT state where it instructs the DBMS to reflect the changes made by it into the database. Once all the changes made by the transaction are propagated to the database the transaction is said to be in the COMMIT STATE and from there the transaction is terminated, the database being once again on the CONSISTENT STATE. In the interval of time between the start to commit state and the commit state, some of the data charged by the transaction in the buffers may or may not have been propagated to the database on the NON-VOLATILE storage. In this case, the system forces the transaction to the ABORT STATE. The abort state could also be entered from the modify state if there are system errors, for example, division by zero or an un-recovered parity error. In the case the transaction detects an error while in the modify state it decides to terminate itself (suicide) and enters the ARROR STATE and then the ROLLBACK STATE. If the system aborts a transaction, it may have to initiate a rollback to undo partial changes made by the transaction.

An abort transaction that made no changes to the database is terminated without the need for a rollback; hence, there are two paths in the figure from the abort state to the end of the transaction.

SERIAL SCHEDULE:


A schedule S is serial if, for every transaction T participating in the schedule, all the operations of T, are executed consecutively in the schedule, otherwise the schedule is called NONSERIAL.
Figure1:


    T1.




T2.


Read (A)

A := A-50

Write (A)

Read (A)

B := B+50

Write (B)







Read (A)







Temp := A * 0.1







A := A – Temp







Write (A)







Read (B)







B := B + Temp







Write (B)
SERIAL
Figure 2:


    T1.




T2.


Read (A)

A := A-50

Write (A)







Read (A)







Temp := A * 0.1







A := A – Temp







Write (A)

Read (A)

B := B+50

Write (B)







Read (B)







B := B + Temp







Write (B)
NON-SERIAL

Schedule in Figure 1, is called as SERIAL because the operations of each transaction are executed consecutively, without any interleaved operations from the other transaction in a serial schedule, either transactions are performed in serial order. Here T1 is executed entirely before T2 is started Schedule in Figure 2 is called as NON-SERIAL because it interleaves operations from T2.
1. In a serial schedule only one transaction is active at a time.
2. The commit (or abort) of one transaction initiates execution of the next transaction.

3. No interleaving occurs in a serial schedule.

4. Every serial schedule is regarded as correct because every transaction is correct if executed on its own. So T1 followed by T2, is correct so is T2 followed by T1. Hence, it does not matter which transaction is executed first.

5. Serial Schedule limit concurrency if one transaction waits for I/O operation to complete, the CPU cannot be switched to some other transaction.

Hence serial schedules are considered unacceptable in practice.

SERIALIZABLE SCHEDULE:


A schedule S of n transactions is serializable if it is equivalent to some serial schedule of the same n transactions.


The given interleaved execution of transactions is said to be serializable if it produces the same result as some serial execution of the transaction.


Since the serial schedule is considered to be correct, hence the serializable schedule is also correct.


Thus given any schedule, we can say it is correct if we can show that it is serializable.

Example: The non-serial schedule given in Figure 2 (above) is serializable because it is equivalent to the serial schedule of Figure 1.


However note that not all concurrent (non-serial) schedules result in consistent state.

ANOMALIES ASSOCIATED WITH INTERLEAVED EXECUTION:

1. Reading Uncommitted Data (WR Conflicts)
     (Lost Update Problem):

Consider the transaction T3 and T4 that access the same database item A shown Figure 3. if the transaction are executed serially, in the order T3 followed by T4 then if the initial value of A = 200, then after <T3 T4>, the value of A will be 231.

Figure 3.


    T3.




T4.


Read (A)

A := A + 10

Write (A)







Read (A)







A := A * 1.1







Write (A)

Now consider the following schedules:

Figure 4.

    T3.




T4.








Read (A)







A := A * 1.1

Read (A)

A := A + 10

Write (A)







Write (A)

Figure 5.


    T3.




T4.


Read (A)

A := A + 10







Read (A)







A := A * 1.1







Write (A)

Write (A)


The result obtained by schedule on Figure 4 is 220 and that in Figure 5 is 210. Both these do not agree with the serial schedule.


In the schedule of Figure 4 we loose the update made by transaction T3 and in schedule of Figure 5, we loose the update made by transaction by T4.


Both these schedules demonstrates the Lost Update problem of Concurrent execution of Transaction.


Lost update problem occurs because we have not enforces the atomicity requirement that demands only 1 transaction can modify a data item and prohibits other transactions from even viewing the unmodified value until the modification are committed to the database.

2. Unrepeatable Reads (RW Conflicts)

    (Temporary Update or Dirty Read):


This problem occurs when one transaction updates a database item and then the transaction fails. The update item is accessed by another transaction before it is changed back to its original value.

Consider the following schedule: 

Figure 6:

    T1.




T2.


Read (A)

A := A – N

Write (A)







Read (A)







A := A + M







Write (A)


Read (Y)


In Figure 6, T1 updates value of A and then fails. Hence, value of A should be restored to its original value before it can do so, transaction T2 reads the value of A which will not be recorded in the database because of failure of T1. the value of A that is read by T2 is called DIRTY DATA, because it has been created by a transaction that has not committed yet, hence this problem is known as the DIRTY READ PROBLEM.
3. Overwriting Uncommitted Data 

    (WW   Conflicts, Incorrect Summary Problem 

    or Blind Write):


If one transaction is calculating an aggregation summary function on a number of records while other transactions are updating some of these records, the aggregation function may calculate some values before they are updated and some values after they are updated.


    T1.




T2.







Sum := 0






Read (A)






Sum := Sum + A

Read (X)

X := X – N

Write (X)







Read (X)

Sum := Sum + X







Read (Y)

Sum := Sum + Y


Read (Y)


Y := Y + N


Write (Y)


Here T3 reads X after N is subtracted and reads Y before X is added.
LOCK MANAGER:

The lock manager keeps track of requests for locks and grants on Database Objects when they become available.
Lock:


A lock is a mechanism used to control access to data base objects.

Locking Protocol:


A locking protocol is a set of rules to be followed by each transaction (and enforced by the DBMS) in order  to ensure that even though actions of several transactions might be interleaved, the net effect is identical to executing all transactions in some serial order.
Lock-Based Concurrency Control:


Locking ensures serializability by requiring that the access to data item be given in a mutually exclusive manner that is, while one transaction is accessing a data item, no other transaction can modify that data item. Thus, the intent of locking is to ensure serializability by ensuring mutual exclusion in accessing data items from the point of view of locking a database can be considered as being made up of a set of data items. A lock is a variable association with each such data item, manipulating the value of lock is called as locking. Locking is done by a subsystem of DBMS called LOCK MANAGER. There are three modes in which data items can be locked:-

1. Binary Lock 

2. Shared Lock

3. Exclusive Lock

1. Binary Lock:

A Binary Lock can have two states or values locked and unlocked (1 or 0 for simplicity). Two operations lock item and unlock item are used with binary locking. A transaction requests a lock by issuing a lock item (X) operation. If Lock(X) =1 the transaction is forced to wait. If Lock(X) = 0, it is set to 1 (the transaction locks the item) and the transaction is allowed to access item X. When the transaction finishes using item X, it issues an Unlock_Item (X) operation, which sets Lock (X) to 0, so that X may be accessed by other transactions. Hence, a binary lock enforces mutual exclusion on the data item. When a binary locking scheme is used, every transaction must obey the following rules:
1. The transaction must issue the operation Lock_Item (X) before any Read_Item (X) or Write_Item (X) operations are performed in T.

2. A transaction T must issue the operation Unlock_Item (X) after all Read_Item (X) and Write_Item (X) operations are completed in T.

3. A transaction T will not issue a Lock-Item (X) if it already holds the lock on item X.

4. A transaction T will not issue an Unlock_Item (X) operation unless it already holds the lock on item X.

2. Exclusive Lock:


This mode of locking provides an exclusive use of data item to one particular transaction. The exclusive mode of locking is also called an UPDATE or a WRITE lock. If a transaction T locks a data item Q in an exclusive mode, no other transaction can access Q, not even to Read Q, until the lock is released by transaction T.
3. Shared Lock:


The shared lock is also called as a Read Lock. The intention of this mode of locking is to ensure that the data item does not undergo any modifications while it is locked in this mode. This mode allows several transactions to access the same item X if they all access X for reading purpose only. Thus, any number of transaction can concurrently lock and access a data item in the shared mode, but none of these transaction can modify the data item. A data item locked in the shared mode cannot be locked in the exclusive mode until the shared lock is released by all the transaction holding the lock. A data item locked in the exclusive mode cannot be locked in the shared mode until the exclusive lock on the data item is released.

IMPLEMENTING LOCK AND UNLOCK REQUESTS:

1. A transaction requests a shared lock on data item X by executing the Lock_S (X) instruction. Similarly, an exclusive lock is requested through the Lock_X (X) instruction. A data item X can be unlocked via the Unlock (X) instruction.

2. When we use the shared / exclusive locking scheme, the lock manager should enforce the following rules:

i) A transaction T must issue a operation Lock_S (X) or Lock_X (X) before any Read (X) operation is performed in T.

ii) The transaction T must issue the operation Lock_X (X) before any Write (X) operation is performed in T.

iii) A transaction T must issue the operation Unlock (X) after all Read (X) and Write (X) operations are completed in T.

iv) A transaction T will not issue a Lock-S (X) operation if it already holds a shared or exclusive lock on item X.

v) A transaction T will not issue a Lock_X (X) operation if it already holds a shared or exclusive lock on item X.

The above points can be represented in the following flowchart:




   
















Many locking protocols are available which indicate when a transaction may lock and unlock each of the data items. Locking thus restricts the number of possible schedules and most of the locking protocols allow only conflict serializable schedules. The most commonly used locking protocol is Two Phase Locking Protocol (2PL).
Two Phase Locking Protocol (2PL):

The Two Phase Locking Protocol ensures Serializability. This protocol requires that each transaction issue lock and unlock requests in two phases:
1. Growing Phase:


A transaction may obtain locks but may not release any lock.

2. Shrinking Phase:


A transaction may release locks but may not obtain any new locks.


A transaction is said to follow Two Phase Locking Protocol if all locking operations precede the first unlock operation in a transaction. In other words release of locks on all data items required by the transaction have been acquired both the phases discussed earlier are monotonic. The number of locks are decreasing in the 2nd phase. Once a transaction starts to request any further locks.


Transaction T1 shown in Figure 1 below transfers $50 from account B to account A and transaction T2 in next Figure 2 displays the total amount of money in account A and B.

Figure 1:

T1 :
Lock_X (B);


Read (B);


B := B – 50;


Write (B);


Unlock (B);

Lock_X (A);


Read (A);


A := A + 50;


Write (A);


Unlock (A);

Figure 2:

T2:
Lock_S (A);


Read (A);


Unlock (A);


Lock_S (B);


Read (B);


Unlock (B);


Display (A + B);

Both the above transaction T1 and T2 do not follow Two Phase Locking Protocol. However transactions T3 and T4 (shown below) are in two phase.

T3:
Lock_X (B);


Read (B);

B := B – 50;


Write (B);


Lock_X (A);


Read (A);


A := A + 50;


Write (A);


Unlock (A);


Unlock (B);

T4:
Lock_S (A);


Read (A);


Lock_S (B);


Read (B);


Display (A + B);


Unlock (A);


Unlock (B);

Deadlock:


A system is in a deadlock state if there exists a set of transactions such that every transaction in the set in waiting for another transaction in the set.


There exists a set of waiting transactions {T0, T1,…….Tn} such that T0 is waiting for data item that is held by T1, T1 is waiting for a data item that is held by T2, Tn-1 is waiting for a data item that is held by Tn, and Tn is waiting for a data item that is held by T0. None of the transactions can make progress in such a situation.

Deadlock Prevention:


A deadlock can be prevented by following two commonly used schemes:
1. Wait-Die Scheme:

This scheme is based on a non preemptive technique.


When a transaction Ti requests a data item currently held by Tj, Ti is allowed to wait only if it has a timestamp smaller than that of Tj (i.e. Ti is older than Tj) i.e. if the requesting transaction is older than the transaction that holds the lock on the requesting transaction is allowed to wait.


If the requesting transaction is younger than the transaction that holds the lock requesting transaction is aborted and rolled back.


For example: suppose that transaction T22, T23 and T24 have timestamps 5, 10 and 15 respectively. If T22 requests a data item held by T23, then T22 will wait. If T24 requests a data item held by T23, then T24 will be rolled back.



2. Wound-Wait Scheme:


This scheme is based on a preemptive technique and is a counter part to the wait-die scheme when transaction Ti requests a data item currently held by Tj, Ti, is allowed to wait only if it has a timestamp larger than that of Tj (i.e. Ti is younger than Tj). Otherwise, Tj is rolled back (Tj is wounded by Ti).


i.e. if a younger transaction requests a data item held by an older transaction, the younger transaction is allowed to wait.


If a younger transaction holds a data item requested by an older one, the younger transaction is the one that would be aborted and rolled back. (i.e. younger  transaction is wounded by an older transaction and dies)

Considering example given for wait-die scheme, if T22 requests a data itme held by T23, then the data item will be preempted from T23, and T23 will be rolled back if T24 requests a dta item held by T23, then T24 will wait.










Deadlock detection:

A deadlock can be detected by following two common mechanisms:

1. Wait for graph:


A deadlock is said to occur when there is a circular chain of transactions each waiting for the release of the data item held by the next transaction in the chain. The algorithm to detect a deadlock is based on the detection of such circular chain in the current system for Graph.


The wait for graph consist of a pair G = (V, E) where V is a set of vertices which represents all the transactions in the  system.


E is the set of edges where each element is an ordered pair  Ti ( Tj (which implies that transaction Ti is waiting for transaction Tj to release a data item that it needs).

A deadlock exists in the system if only if the wait for graph contains a cycle. If there is no cycle there is no deadlock.
2. TIMEOUT MECHANISM:


If transaction has been waiting for too long for a lock we assume it is in a deadlock. So this cycle is aborted after a fixed interval of time that is pre set in the system.

STEPS IN CONCURRENCY CONTROL

1. When this application is called by the main DBMS system (in this case it is called by Query Processor), an input string is passed to it. This input string is in this form:

T2  ,  Obj1  ,  REQ_SHARED       
, COMMIT          


T1  ,  Obj1  ,  REQ_EXCLUSIVE 
, COMMIT          


T1  ,  Obj1  ,  REQ_SHARED       
,  NO_COMMIT  

2. Concurrency control sub-system reads the above mentioned input string and responds to it. i.e. 

a) The first attribute which represents the transaction id.

b) The next attribute (i.e. Obj1) represents the object to be locked.

c) The next attribute (i.e. REQ_LockType) represents the type of lock to be implemented.

d) And finally the COMMIT tells to release all locks and give control to Query Processor.

3. Firstly the sub-system will implement the lock requested by the input string.

4. If Share lock is requested it will allot it by checking various conditions for it. If possible it will grant the request and update the lock table.

5. If Exclusive lock is requested then again it will check for all the conditions associated with it and then grant it if possible and update the lock table.

6. If the locks cannot be granted it is put in a Lock Queue and recalls the transactions when the conditions are favourable for it.

7. When the transaction is over and ready to commit it releases all the locks it has taken and updates the lock table.

8. If the transaction fails i.e. an error occurs it prompts the Query Processor for it and asks for retransmitting the input queue.
9. The system continuously gets the status of the transactions and locks implemented from the transaction table which displays the output on the screen continuously.

10. The reload lock table command refreshes the output to the main screen.

11. The updated copy of the lock table is displayed every time a new window is opened or a new user try to execute some transactions.
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LIMITATIONS OF PROJECT

1. This project is exclusively designed for system for large data base and will not be feasible for small scale applications

2. If used for small scale applications the overhead of the system will increase which is not efficient and feasible.

3. The system expects special format from the Query Processor and may not give desired results if the parameters are passed arbitrarily.

4. The system cannot handle big crashes, for this another sub-system called Crash Recovery is required.
5. System is useless if it is not integrated with the main module, for which it has been designed for.

CONCLUSION


To conclude I can only say that this system has met the requirements for which it has been designed for. To the best of my knowledge the system will work efficiently if it is integrated with the main module and gets the required input in the right format.


I must say that there is still scope of improvement in this system. This can be done if there are more requirements or requests from the end user of the system.


Thus I must once again thank Prof. (Mrs.) Nirmala Kumar Head of Department and Prof. Ranjeet Patil for there kind help, guidance and support I required all the time. Without them it would not have been possible to complete this project.
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