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CONCURRENCY CONTROL IN DBMS WITH TIMESTAMPS

GEETIKA
ASST. PROFESSOR IN COMPUTER SCIENCE
GOVERNMENT COLLEGE
GURGAON

ABSTRACT
In this paper | have discussed the why Time stamping technique is used in concurrency control in DBMS and how it can be implemented. Here, as in locking
technique problem of deadlock is found which is very important to resolve. So time stamping can resolve this issue to some extent. It can be implemented by two
ways Formal and Informal. Timestamping refers to the use of an electronic timestamp to provide a temporal order among a set of events. Timestamping
techniques are used in a variety of computing fields, from network management and computer security to concurrency control. Here, | will discuss in concurrency
control. The timestamp ordering protocol ensures that any pair of conflicting read/write operations will be executed in their respective timestamp order. This is
an alternative solution to using locks.

KEYWORDS

time stamping, multiversion concurrency control, formal timestamping, informal timestamping.

INTRODUCTION

ultiversion concurrency control (MVCC), in the database field of computer science, is a concurrency control method commonly used by database

management systems to provide concurrent access to the database and in programming languages to implement transactional memory .Here, a

database will implement updates not by deleting an old piece of data and overwriting it with a new one, but instead by marking the old data as
obsolete and adding the newer version. Thus there are multiple versions stored, but only one is the latest. This allows the database to avoid overhead of filling in
holes in memory or disk structures but requires generally the system to periodically sweep through and delete the old, obsolete data objects. MVCC also
provides potential point in time consistent views. In fact read transactions under MVCC typically use a timestamp or transaction ID to determine what state of
the DB to read, and read these versions of the data. This avoids managing locks for read transactions because writes can be isolated by virtue of the old versions
being maintained, rather than through a process of locks. Writes affect future version but at the transaction ID that the read is working at, everything is
guaranteed to be consistent because the writes are occurring at a later transaction ID. In other words, MVCC provides each user connected to the database with
a snapshot of the database for that person to work with. Any changes made will not be seen by other users of the database until the transaction has been
committed.

TIMESTAMP

One of the techniques used in MVCC is time stamping. In computing timestamping refers to the use of an electronic timestamp to provide a temporal order
among a set of events. Time stamping techniques are used in a variety of computing fields, from network management and computer security to concurrency
control. Here, | will discuss its role in concurrency control in DBMS. Time stamp is a monotonically increasing variable (integer) indicating the age of an operation
or a transaction. A larger timestamp indicates a more recent transaction . Timestamp Ordering Algorithm: Basically three algorithms are used .

o Basic Timestamp Ordering

. Strict Timestamp Ordering

. Thomas's Write Rule

OPERATION

Following assumptions are made here.

. Every timestamp value is unique and accurately represents an instant in time.

. No two timestamps can be the same.

o A higher-valued timestamp occurs later in time than a lower-valued timestamp.

Timestamps can be generated in several ways.

1. One possibility is to use a counter that is incremented each time its value is assigned to a transaction. The transaction timestamps are numbered 1, 2, 3, ..
. in this scheme. A computer counter has a finite maximum value, so the system must periodically reset the counter to zero when no transactions are
executing for some short period of time.

2. Another way to implement timestamps is to use the current date/time value of the system clock and ensure that no two timestamp values are generated
during the same tick of the clock.

3. A combination of the above two methods.

Time stamping technique is operated by two ways.

1.  Formal
2. Informal
1. FORMALI

(Here TS is time stamp,A is action, T is transation,O is object, WTS is write timestamp and RTS is write time stamp.)

1

Each transaction ( -'! 1) is an ordered list of actions (*-1!.'3) Before the transaction performs its first action (* 1!1) it is marked with the current timestamp, or

TS(T;) = NOW()

—— I:I, and an initially empty set of old objects which it updated,

any other strictly totally ordered sequence:

DEP(T)

. Every transaction is also given an initially empty set of transactions upon which
OLD(T) = ||
RTS(0;)

is the time at which

it depends,

Each object ( J )in the database is given two timestamp fields which are not used other than for concurrency control:

VT5(0;)
the value of object was last used by a transaction, liq TS O.:I' is the time at which the value of the object was last updated by a transaction.

For all —'!

For each action *_11:.'3:

If *_11' Twishes to use the value of J:
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WTS(0,) > TS(T;)

Otherwise update the set dependencies

then abort (a more recent thread has overwritten the value),

DEP(T;).add(WTS5(0;)),,

RTS(0;) = max(RTS(0;), TS(T, i),

If *_13 ZTwishes to update the value of 3

RTS(0,) > TS(T)
WTS(0;) > TS(T,)

Otherwise store the previous values,

then abort (a more recent thread is already relying on the old value),

then skip (the Thomas Write Rule),
OLD(T;).add(0;, WTS(0;)) . WTS(0;) = TS(T;)

value of J.

While there is a transaction in

If there is a transaction in

DEP(T})

that has not ended: wait

DEP(T;)

1 /that aborted then abort

Otherwise: commit.
To abort:

For each

(0ldO;, oldWTS(0;)). OLD(T})

WTS(0;)..... TS(T}) 0; = old0; WTS(0;) = oldWTS(0)

2.

1 /then restore
INFORMAL

set

, and update the

Whenever a transaction starts, it is given a timestamp. This is so we can tell which order that the transactions are supposed to be applied in. So given two
transactions that affect the same object, the transaction that has the earlier timestamp is meant to be applied before the other one. However, if the wrong
transaction is actually presented first, it is aborted and must be restarted.
Every object in the database has a read timestamp, which is updated whenever the object's data is read, and a write timestamp, which is updated whenever the
object's data is changed.

If a transaction wants to read an object,
but the transaction started before the object's write timestamp it means that something changed the object's data after the transaction started. In this

case, the transaction is canceled and must be restarted.

and the transaction started after the object's write timestamp, it means that it is safe to read the object. In this case, if the transaction timestamp is after

the object's read timestamp, the read timestamp is set to the transaction timestamp.

If a transaction wants to write to an object,
but the transaction started before the object's read timestamp it means that something has had a look at the object, and we assume it took a copy of the

object's data. So we can't write to the object as that would make any copied data invalid, so the transaction is aborted and must be restarted.

and the transaction started before the object's write timestamp it means that something has changed the object since we started our transaction. In this
case we use the Thomas Write Rule and simply skip our write operation and continue as normal; the transaction does not have to be aborted or restarted

otherwise, the transaction writes to the object, and the object's write timestamp is set to the transaction's timestamp.

CONCLUSION
Multi-version concurrency control (MVCC) is a common way today to increase concurrency and performance by generating a new version of a database object
each time the object is written, and allowing transactions' read operations of several last relevant versions (of each object), depending on scheduling method. A
timestamp is a unique identifier created by the DBMS to identify a transaction. Typically, timestamp values are assigned in the order in which the transactions
are submitted to the system, so a timestamp can be thought of as the transaction start time. We will refer to the timestamp of transaction T as TS(T).
Concurrency control techniques based on timestamp ordering do not use locks; hence, deadlocks cannot occur.

REFERENCES

WONDN AWM

11.

http://community.ingres.com/wiki/MVCC
http://discovery.csc.ncsu.edu/Courses/csc742-S02/T14_CControl_TO_6.pdf
http://en.wikipedia.org/wiki/Multiversion_concurrency_control
http://en.wikipedia.org/wiki/Serializability#Enforcing_conflict_serializability
http://www.cs.ucy.ac.cy/~dzeina/courses/epl446/lectures/16.pdf
http://www.scribd.com/doc/8782868/DBMSch16
https://www.classle.net/book/timestamp-based-protocol

Multi-Version Concurrency Control in the H2 Database Engine

Philip A. Bernstein, Vassos Hadzilacos, Nathan Goodman (1987): Concurrency Control and Recovery in Database Systems (free PDF download), Addison

Wesley Publishing Company, ISBN 0-201-10715-5
White paper by Roman Rokytsky Firebird and Multi Version Concurrency Control
www.slideshare.net/votis/timestamp-based-protocol

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/

120



VoLUME No. 2 (2012), I ssue No. 12 (DECEMBER) I SSN 2231-1009

REQUEST FOR FEEDBACK

Dear Readers

At the very outset, International Journal of Research in Computer Application and Management (IJRCM)

acknowledges & appreciates your efforts in showing interest in our present issue under your kind perusal.

| would like to request you to supply your critical comments and suggestions about the material published
in this issue as well as on the journal as a whole, on our E-mail infoijrcm@gmail.com for further

improvements in the interest of research.

If you have any queries please feel free to contact us on our E-mail infoijrcm@gmail.com.

| am sure that your feedback and deliberations would make future issues better — a result of our joint

effort.

Looking forward an appropriate consideration.

With sincere regards

Thanking you profoundly

Academically yours

Sd/-

Co-ordinator

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT ;54

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




VoLUME No. 2 (2012), I ssue No. 12 (DECEMBER) I SSN 2231-1009

ABOUT THE JOURNAL

In this age of Commerce, Economics, Computer, I.T. & Management and cut throat

competition, a group of intellectuals felt the need to have some platform, where young

and budding managers and academicians could express their views and discuss the
problems among their peers. This journal was conceived with this noble intention in view.
This journal has been introduced to give an opportunity for expressing refined and
innovative ideas in this field. It is our humble endeavour to provide a springboard to the
upcoming specialists and give a chance to know about the latest in the sphere of research
and knowledge. We have taken a small step and we hope that with the active co-
operation of like-minded scholars, we shall be able to serve the society with our humble

efforts.

BN oT e

INTERNATIONAL JOURNAL OF RESEARCH IN
COMMERCE, IT & MANAGEMENT

3

WRCAy

INTERNATIONAL JOURNAL OF RESEARCH IN COMPUTER APPLICATION & MANAGEMENT |,

A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories

http://ijrcm.org.in/




