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_____________________________________________________________________________________________
Abstract—Database is the gathering of information that is stored in such a way that it can be accessible to each and every user. The
Main purpose of database system is to retrieve information; perform some operation on the information and storing complete
information back to the database. It should contain the efficient information so that each user can access the final result of the
operations. Database is the well-organized collection of data in a meaningful way that user can perform the transaction. Transaction
is a sequence of many actions considered to be atomic. When the transactions are executing in parallel then it can lead to concurrency
in database and also the deadlocks in the transactions. This approach will take us prevent the deadlocks in the transaction that will
also increase the efficiency of the system by reducing the number of restart of the transaction.
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I.

INTRODUCTION

Database consists of a group of organized data and a set of
programs to access that data. Database is the gathering of
informat ion that is stored in such a way that it can be
accessible to each and every user. A Database is a
gathering of informat ion and structured of data in such a
way that it can be accessed, updated and managed by the
user in a very simple way. A database should not contain
any duplicate data; if there is such a case then it should be
abolished or minimized. When there is a collection of data
and this data is accessed, updated then this concept is
known as Database Management System (DBMS). When
the data is stored at different locations or servers then this
type of database system is known as Distributed Database.
It is the collection of logical related data that work together
in the crystal clear mode. Th is mode means that the user
can access the data from the database of any system; this
looks like that user is working on the sole database. When
the data is distributed to different system; is accessed by
users then this will lead to the concept of Distributed
Database Management System (DDBMS). When there is a
very fast growth of the computer networks then we have
the requirement of the database application. Applications
are required to maintain the database in the system, so that
the efficiency of the system can be increased. A Database
represents the aspects of the genuine humanity application.
A few changes in the genuine humanity are revealed in the
database. It is intended and put up with data for a definite
purpose. It is a well-organized collect ion of data in a
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mean ingful way that user can perform the transaction. A
Transaction is a sequence of many actions considered to be
atomic. When the transaction is successfully comp leted
then it said to be committed otherwise it said to be aborted.
When we want to increase the throughput of the system
then we have to execute the transactions in parallel. When
the transactions are accessing the same data at the same
time then this is said to be concurrency. When the
transactions are executed in parallel, there will be the
problem of interfacing of transaction with each other. Then
this concurrency will result into the lost-update problem,
dirty read problem and inconsistent retrievals [1]. To solve
out the above problems we have to make use of the
concurrency control mechanism. The concurrency control
is that in which a number o f transactions are executed in
parallelism in the shared database that will ensure the
serializability of the transactions. It permits users to access
a database in a mult iprogrammed method while preserving
the false impression that each user is executing alone on a
committed system. It is an essential element for correctness
in any system where two or more database transactions are
executed with time overlap and can access the same data.
Concurrency control mechanis ms for transaction
schedulers can be classified into two wide modules:
pessimistic control techniques and optimistic control
techniques [2]. With pessimistic techniques, the execution
of conflicting transaction operations is delayed so as to
synchronize transactions early on in their execution life-
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cycle (locking mechanisms).W ith optimistic techniques,
execution of transaction operations is not delayed and the
objects are accessed freely, but as a transaction attempts to
commit a validation procedure determines whether
committing the transaction would violate consistency of
object's state thereby requiring the transaction to rollback.

II.

PROBLEMS FOR TRANSACTIONS IN
CONCURRENCY

When the transactions are executing in parallel mode then
there will be problems of concurrency can occur and it will
create the problems for the users to access that database for
their transaction or work. When the transactions are
performed without the concurrency control mechanism
then there will be so me problems like:
A. Dirty Read
This problem is also recognized as Uncommitted Data.
This problem occurs when one transaction is performing
and updates the database with the new result but later on
fall short for any reason. The updated data is access (which
is called dirty read) by any transaction then it will give the
incorrect outcome or result. In this, if T1 and T2 are
transactions if the transaction T1 updates the data in the
database and this updated result is read by the transaction
T2 but later on transaction T1 does not committed due to
any reason then the data read by the transaction T2 will
result into an incorrect outcome.

B. Lost Update
When the transactions are performed simu ltaneously
on any data and update the database by their results then
the first result is overwritten by the result of the other
transaction. In this, if T1 and T2 are transactions and reads
the record from the database and T1 update the record by
its result after that the transaction T2 completes and it also
update its result in the database then the result of first
transaction is overwritten by second transaction.
C. Inconsistent Retrieval
This Problem is also known as Unrepeatable Read.
When one transaction is performing a few works on the
database and the other transaction is performing an update
process on the database. Then this problem occurs because
one transaction reads some results before they are changed
and some after they are changed, then results in
inconsistent retrieval of data. In this, if T1 and T2 are
transactions working on the database. The transaction T1 is
to get the total salary of all the employees in any
organization and the transaction T2 is incrementing the
salary of the employees in the organization then there will
be problem that the transaction T1 gets some values before
the completion of transaction T2 and some after the
complet ion of transaction T2. Then T1 will result in
inconsistent retrieval.

III.

SYSTEM MODEL
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The distributed database system (DDBS) consists of a set
of data items (Xi,j,... (Say)). A data item is the smallest
available item of data. It may be a page, a record, an object
or a file. In this paper, a, b, c.., stand for data items. Each
data item is stored at one site only. However, this
hypothesis does not put a ceiling on the algorith m and can
be hassle-free in a global case. Transactions are represent
by Ti ,Tj…; and sites are represented by Si , Sj , .. .; where, i , j
. . . are nu meral values. The data items are stored at various
database sites associated by a computer group. Each site
supports a transaction manager(TM) and a data manager
(DM).The transaction manager controls execution of the
transactions and there exist some local transaction manager
at each distributed site that is responsible for the
transaction management at that site. The data managers
manage individual databas es and there exist some local
data manager at each distributed site that is responsible for
the managing the data at that site. The group is assumed to
detect failures, as these occurred respond to the server.
When a site fails, it simp ly prevents working and other
sites sense this fact. The communicat ion mediu m makes
available the competence of message convey between
dissimilar sites. A site always passes a message to the
communicat ion mediu m, wh ich forwards and delivers it to
the destination site in fixed time [3].For any couple of sites
Si and Sj , the communication mediu m always delivers the
messages to Sj , in the same order in which they were
conveyed to the mediu m by Si .
Each site is imp licit to run the strict two-phase locking
concurrency control. Whether a data object „a‟ is a page, a
file or a record, the data object is crushed by the distributed
system. A transaction that needs to access a given data
objects must first get hold of the lock coupled with that
data object. The strict two-phase locking requires a
transaction to wait to release all its locks after it co mmits or
aborts [4].

IV.

TRANSACTION MODEL

Transaction is a sequence of many actions considered to be
atomic. A transaction is a way by which an applicat ion
programmer can enclose together a sequence of database
operations, so that the database system can provide
guarantees to the user that the transaction will strictly
follow the transaction properties , these transaction
properties are known as the ACID properties [5]. The
transaction proceeds in three phases namely Read, Validate
and Write phases.
Read: The transaction reads values from the database and
writes them into a private system.
Validation: When the transaction is about to commit, it will
be checked whether the committing transaction does not
conflict with other parallel transactions. If a conflict exists
then the transaction is aborted and restarted later on. Its
terminal is also cleared.
Write: When the validation phase determines that the
transaction does not conflict with other transactions then its
private work space is copied into the database [6].
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The performance of transaction processing systems with
two-phase locking (2PL) can be degraded by transaction
blocking due to lock conflicts and aborts to resolve
deadlocks [7].An operation is either a read or a write. For
any Ti and data item X, r[X] denotes a read executed by Ti
on X. Similarly, w[X] denotes a write executed by Ti , on
X. The notation Oi denotes an operation of transaction (Ti ).
In general, a transaction does not have to be a totally
ordered in sequence. When two operations are not in order
relative to each other, then these operations can be
executed in any order. However, a read operation and a
write operation on the same element must be ordered, so
that there will not any conflict occurred between the
transactions. Suppose there are two operations Oi [X] and
Oj [X], these operations will not conflict with each other, if
these operations are of read but they will conflict to each
other if they operate on data item (X) and at least one of
them is a Write operation.
A. SERIA LIZA BILITY IN A DATABASE
Let T = T1 …. Ti is a set of active transactions in a
distributed database system where „i‟ is the numeral.
Correctness criteria for transaction execution in a
distributed database are described below:
The term Serializability can be defined as “A serial
schedule is a totally ordered schedule, if for every pair of
transactions T1 and T2, either all of T1‟s operations
precede T2‟s operations, or vice versa. In a distributed
database, transactions perform operations at several sites. A
sequence of operations performed by transactions at a site
is a local schedule”.
In this we assume that each transaction must maintain the
database consistency. In serial imp lementation of set of
transaction maintains the database consistency. It is the
property of transaction history which relates to the isolation
policy. The Serialization is of two forms :
1. Conflict Serialization: In this, when there are
different overlapping transactions with read
and write operation on the same database.
2. View Serialization: In this, when there are
different non-overlapping transactions with
read and write operation on the same
database.
There will be testing of serializat ion [3] on the basis of
precedence graph. Two phase locking may lead to the
deadlock. Deadlock occurs when one transaction T i in a set
of number transaction is waiting for any resource which is
locked by some other transaction T j in the set.
B. TRANSACTION NUMBER
Every site Si has a logical clock Ci , which takes a
monotonically non-decreasing integer value [7]. A
Transaction Number is assigned to the transaction Ti , on its
arrival, by a site Si . When the transaction has occurred on
the site then the server has to assign the transaction number
to the transaction. The transaction number can be assigned
to the transaction on the basis of the counter value that will
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be incremented by one when the transaction has occurred
and transaction number can also be assigned on the basis of
the system clock on which the transaction has occurred.
V.

AN INNOVATIVE APPROACH FOR
TWO WAY WAITING ALGORITHM

Many methods for concurrency control exist. The major
methods, which have each many variants,are:
A. Locking - Strict Two Phase Locking
The widely used commercial Strict Two Phase Locking
guarantees serializability by first acquiring locks on all
accessed resources (phase 1), performing the requested
operations if all locks were granted and releasing the locks
afterwards (phase 2)[8].
B. Serialization graph checking (also called Se rializability,
or
Conflict, or Precedence graph checking) –
The nodes of WFG are labelled with active
transaction names[6].In a WFG there exist an edge from Ti
to Tj iff transaction Ti is waiting for transaction Tj to
release some lock. Is there exist a cycle in WFG, it means
deadlock has occur and broken by aborting a
transaction[9]. Detecting distributed deadlocks ultimately
relies on sending enough information to a single site to
allo w the deadlock detection algorithm to be run. The
transaction chosen for abort is called the vict im [10].
C. Timestamp Ordering (TO)
Timestamp based concurrency control is also called
Timestamp Ordering (TO)[11]. Th is is an different
approach to locking that make use of the timestamps
[6][7].Timestamps are assigned to the transaction in a well
ordered manner. The general way is to provide each
transaction a timestamp which specify when the transaction
began. If conflicts are occurred then they resolved by
timestamp as each operation is performed. The timestamp
can be generated by assigning sequential nu mber to the
transaction or by the system clock value which is equal to
the value of the clock when the transaction, T, entered into
the system. If the timestamp is assigned sequentially then
after each transaction the times tamp is increased by counter
so that a new value is assigned to the next transaction.
In this algorithm, besides the time stamp direct ion of a
transaction is introduced. It will use both time stamp and
direction to determine which transaction should wait and
which transaction should be restarted when conflict exists
between transactions. The direction of a t ransaction T,
denoted as D(T), has three values: neutral, forward, and
backward. We have the following direction determination
rules for our system:
Rule 1: The in itial d irection of a transaction is
„neutral‟.
Rule 2: When the Ti request for Tj , if
TS(Tj )<TS(Ti ) and Ti can wait for Tj , then D(Tj )=D(Ti )=
„backward‟. This is called as backward waiting.
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Rule 3: When the Ti request for Tj , if
TS(Tj )>TS(Ti ) and Ti can wait for Tj , then D(Tj )=D(Ti )=
„forward‟. This is called as forward waiting.
Rule 4: When the Ti request for the Tj , but Ti is
not allowed to wait for T j then one of the transactions is
rolled back and restarted. The timestamp of restarted
transaction does not change but its direction is changed to
„neutral‟.
So this algorith m will reduces the number of restarted
transaction and also saves the time and cost for the
transaction. The can-wait and cannot-wait conditions in
Rules 2-4 are discussed. These rules tell us that a
transaction entering the system will be assigned a time
stamp and a direction. The t ime stamp remains unchanged
but the direction will change, wh ich enables us to
incorporate the wait-die and wound-wait protocols into one
concurrency control protocol. The standard wait-die and
wound-wait protocols are easy to be implemented, so here
we are going to maintain the basic characteristic of the
standard wait die and wound wait in our protocol that is
when wait is not allowed we always let the older rollback
the younger [12]. Here there are t wo cases. One is that the
requester is older than the holder and waiting is not
allo wed, the holder will be wounded and finally it may be
rolled back. The other is that the requester is younger than
the holder and the waiting is not allowed, then the younger
dies and will be rolled back. The condition can wait and
cannot wait are derived fro m the decision table. Tab le I is
built by time stamp order and by direction order, and is the
core of our new algorithm. This decision table has
integrated the standard wait-die and wound-wait protocols
so that our improved algorith m has the properties of these
protocols. The basic idea depends on the waiting approach
and the restart approach as follows:
The wait ing approach for the new algorith m is:
*forward waiting (Fig. 1) If both Ti and Tj have the same
direction 'forward' or 'neutral' or one of them is 'neutral' and
the other is 'forward ' under the condition TS(Ti ) <
TS(Tj ),Then we allo w Ti to wait Tj (i.e., Ti can wait Tj ).
*backward wait ing (Fig. 2) If both Ti and Tj have the
same orientation 'backward' or 'neutral' or one of them is
'neutral' and the other is 'backward ' under the condition
TS(Ti )> TS(Tj ),Then we allow Ti to wait Tj (i.e., Ti can
wait Tj ).The restart approach for the new algorithm is when
wait is not allowed (the preceding conditions are not
satisfied or simp ly say T i cannot wait Tj ), the younger is
restarted. Algorithm will follow the following steps:
STEP 1. If a transaction Ti requests a lock that is now
available, Ti gets the lock and need not look up the decision
table.
STEP 2. If a transaction Ti requests a lock on a resource
(data object) that is already locked by another transaction
Tj (that is the two transactions are in conflict), look up the
decision table and choose a decision for Ti or for Tj or for
both.
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Assuming that initially D(T1 ) is 'neutral'. At that time if
T2 requests R1 and TS(T1 ) < TS(T2 ), we then have the
following cases:
CASE 1. D(T2 )='neutral'
T2 will wait until T1 co mmits or aborts; D(T1 ) changes to
'backward'. D(T2 ) changes to 'backward';
CASE 2. D(T2 ) ='backward'
T2 waits until T1 commits or aborts; D(T1 ) changes to
'backward';
CASE 3. D(T2 ) = ' forward '
T2 will be ro lled back and D(T2 ) is changed to 'neutral'.

TABLE I
DECISION T ABLE

D(Tj )
backward
forward
forward
backward
neutral
forward
backward
neutral
neutral

If TS(Tj )<TS(Ti )
D(Ti )
Decision
backward
Ti waits
forward
Ti is wound
backward
Ti is wound
forward
Ti is wound
neutral
Ti waits;D(Tj )=D(Ti )=backward
neutral
Ti is wound
neutral
Ti waits;D(Ti )=backward
forward
Ti is wound
backward
Ti waits;OT(Tj )=backward
TABLE II
DECISION T ABLE

D(Tj )
backward
forward
forward
backward
neutral
forward
backward
neutral
neutral

If TS(Tj )>TS(Ti )
D(Ti )
Decision
backward
Tj is wound
forward
Ti waits
backward
Tj is wound
forward
Tj is wound
neutral
Ti waits;D(Tj )=D(Ti )=fo rward
neutral
Ti waits;D(Ti )=forward
neutral
Tj is wound
forward
Ti waits;D(Tj )=forward
backward
Tj is wound

VI.

RESULTS

When the above algorithm is implemented in the „C‟
language. This language was developed by Dennis Ricthie
in 1972 at Bell‟s Laboratories. The results are shown in the
following figures:
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Fig. 1: Initialization of transactions

Fig. 2: Allocating Resources to Transactions
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The two standard methods i.e wait-die and wound-wait
only provides the forward or backward direct ion for the
transaction. In this new algorithm, we have both type of
direction for the transaction i.e backward as well as
forward. When the older transaction is requesting the
younger transaction and the older transaction has been
wait ing for the younger transaction then it is said to be
forward wait ing and when the younger transaction is
requesting the older transaction and the younger transaction
has to wait for o lder transaction to complete then this will
said to be backward waiting. There are nu mber of
transaction are working in the system then this algorithm
will provide some transaction with forward wait ing and
some with backward wait ing. This algorithm will also
dimin ish the number of restarts transaction and the system
will attain the high throughput. This also saves the time
and the cost for performing the transactions in the system
as there is very less amount of transaction are restarted.
This is algorith m is a deadlock free. Deadlock is a
condition where two or mo re transactions are wait ing for
one or more of the others to complete but none of them can
progress further. It will imp rove the efficiency of the
distributed system. There should also the research work for
future, after finding a transaction conflicting with another
transaction how much time should have to wait to restart
the aborted transaction.
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