










































































































































































































































I .Concurrency Control 

Concurrent Execution In DBMS 
l .In a multi-user system, multiple users can access and use the same 

database at one time, which is known as the concurrent execution 
of the database. 

2. While working on the database transactions, there occurs the 
requirement of using the database by 1nultiple users for perfonning 
different operations, and in that case, concurrent execution of the 
database is performed. 

3.The thing is that the simultaneous execution that is performed 
should be done in an interleaved manner, and no operation should 
affect the other executing operations, thus 1naintaining the 
consistency of the database. 
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I .Concurrency Control 

Concurrency Control 
Concurrency Control is the working concept that is required for controlling and 
managing the concurrent execution of database operations and thus avoiding the 
inconsistencies in the database. Thus, for maintaining the concurrency of the 
database, we have the concurrency control protocols. 

Concurrency Control Protocols 
Lock Based Concurrency Control Protocol 
Time Stamp Concurrency Control Protocol 
Validation Based Concurrency Control Protocol 

M~~ w ,t h V\SME 



2.Lock-Based Protocol 

In this type of protocol, any transaction cannot read or write data until it acquires 
an appropriate lock on it. There are two types of lock: 
1. Shared lock: 
It is also known as a Read-only lock. In a shared lock, the data iten1 can only read 
by the transaction. 
It can be shared between the transactions because when the transaction holds a 
lock, then it can't update the data on the data ite1n. 
2. Exclusive lock: 
In the exclusive lock, the data item can be both reads as well as written by the 
transaction. 
This lock is exclusive, and in this lock, 1nultiple transactions do not modify the 
sa1ne data simultaneously. 

Mad~ w,th VlSME 



2.Lock-Based Protocol 

1. Simplistic lock protocol: 
It is the simplest way of locking the data while transaction. 
Simplistic lock-based protocols allow all the transactions to get 
the lock on the data before insert or delete or update on it. It will 
unlock the data item after completing the transaction. 

M<kl~ w ith VlSME 



2. Pre-claiming Lock Protocol 
Pre-claiming Lock Protocols evaluate the Lock is attained 
transaction to list all the data ite1ns on which they 
need locks. 
Before initiating an execution of the transaction, it 
requests DBMS for all the lock on all those data 
items. 
If all the locks are granted then this protocol allows 
the transaction to begin. When the transaction is 
completed then it releases all the lock. 
If all the locks are not granted then this protocol 
allows the transaction to rolls back and waits until 
all the locks are granted. 

T Begin 

Lock l ei ea sec 

TEnd tin1e 



2.Lock-Based Protocol 

3. T,vo-phase locking (2PL) 
The two-phase locking protocol divides the 
execution phase of the transaction into three parts. 
In the first part, when the execution of the 
transaction starts, it seeks pennission for the lock it 
requires. 
In the second part, the transaction acquires all the 
locks. The third phase is started as soon as the 
transaction releases its first lock. 
In the third phase, the transaction cannot de1nand 
any new locks. It only releases the acquired locks. 

Lock is attained Lock is releasec 

I 
Tstart TEnd time 
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3. T\vo-phasc locking (2PL) 

There are two phases of 2PL: 
Growing phase: In the growing phase, a new lock on the data item may be 
acquired by the transaction, but none can be released. 
Shrinking phase: In the shrinking phase, existing lock held by the transaction 
may be released, but no new locks can be acquired. 
In the below example, if lock conversion is allowed then the following phase 
can happen: 
1. Upgrading of lock ( from S( a) to X (a)) is allowed in growing phase. 
2.Downgrading of lock (from X(a) to S(a)) must be done in shrinking phase. 

M.tde ..,,th VISME 



3.Timestamp Ordering Protocol 

The Ti1nestamp Ordering Protocol is used to order the transactions based on their 
Timesta1nps. The order of transaction is nothing but the ascending order of the 
transaction creation. 
The priority of the older transaction is higher that's why it executes first. To 
determine the timestamp of the transaction, this protocol uses system ti1ne or 
logical counter. 

Let's assume there are two transactions TI and T2. Suppose the transaction TI has 
entered the system at 007 times and transaction T2 has entered the system at 009 
ti1nes. TI has the higher priority, so it executes first as it is entered the syste1n first. 
The timesta1np ordering protocol also maintains the timestamp of last 'read' and 
'write' operation on a data. 

Mad" .,,,v, VlSME 



3. Times tamp Ordering Protocol 

Advantages and Disadvantages of TO protocol: 
TO protocol ensures serializability since the precedence graph is as follows: 

DBMS Timestamp Ordering Protocol 
TS protocol ensures freedom from deadlock that 1neans no transaction ever waits. 
But the schedule may not be recoverable and may not even be cascade- free. 

Made w,th VISME 



4.Validation Based Protocol 

Validation phase is also known as optimistic concurrency control technique. 

1. Read phase: 

2. Validation phase 
3. Write phase 

Start(Ti): 
It contains the time when Ti started its execution. 

Validation (Ti): 

It contains the time when Ti finishes its read phase and starts its validation phase. 

Finish(Ti): 

It contains the time when Ti finishes its write phase. 

TS(T) = validation(T). 











































OPTIMISTIC CONCURRENCY CONTROL 

Disadvantages otl lock-based Scheme : I 
• Lock maintenance represents an overhead to systems that do not support 

concurrent access to shared data 

• The use of lock can result in deadlock. 

• Deadlock prevention reduces concurrency severely. 

• The use of timeout and deadlock detection is not ideal for interactive 
programs. 

• To avoid cascading aborts, locks cannot be released until the end of 
transaction. This may reduce the potential for concurrency 



OPTIMISTIC CONCURRENCY CONTROL 

Concurrency control is a concept that is used to address conflicts with the simultaneous 
accessing or altering of data that can occur with a multi-user system. 

Optimistic concurrency control (OCC) is a concurrency control method applied to 
transactional systems. 

The alternative a~roach is 'optimistic' because it is based on the observation that, in most 
applications, the fi~elihood of two clients' transactions accessing the same object is low. 

OCC assumes that multiple transactions can frequently complete without interfering with 
each other. 

Each transaction has the following phases: 
• Working Phase 
• Validation Phase 
• Update Phase 



OPTIMISTIC CONCURRENCY CONTROL 

Working Phase: A transaction fetches data items to memory and performs operations upon 
them. 

Each transaction has a tentative version of each of the objects that it updates. 

This is a copy of the most recently committed version of the object 

Validation Phase: When the closeTransaction() request is received, the transaction is validated 
to establish whether or not its operations on objects conflict with operations of other 
transactions on the same objects. 

Update Phase: If a transaction is validated, all of the changes recorded in its tentative versions 
are made permanent. 

Wortting Valdatton Updale 
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OPTIMISTIC CONCURRENCY CONTROL 
validation rules are 

T"1 Ti Rule 

wnle read 1. Ti must noc read objeas written by Tv 

read wnte 2. Tv must noc read objects written by Ti 

wnte wnte 3. Ti must not write objects Wfflten by Tv and Tv 
must noc Wfile otJiect.s written by Ti 

Two types of Validation, 

• Backward Validation 

• Forward Validation 
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OPTIMISTIC CONCURRENCY CONTROL 
validation rules are 

nit Ti Rule 

write read 1. Tl must noc read objects wrinen by TV 

read wnte 2. ~ust noc read objecls wrilten by Tl 

wn1e wnle 3. Tl must noc write objects written by Tv and Tv 
must noc write objecls wrilten by Ti 

Two types of Validation, 

• Backward Validation 

• Forward Validation 
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OPTIMISTIC CONCURRENCY CONTROL 
validation rules are 

1 . l1 must not read objeCIS written by Tv 

2. Tv must not read objeCls wrinen by Ti 

wrile 3. Ti must noc write objects written by Tv and Tv 
must not write objects wrinen by Ti 

Two types of Validation, 

TIIIIAdioll 
bllngllllldllld 

• Backward Validation read • write I Abort 1- ---

• Forward Validation write • read Wait / Abort 
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Fundamental Object Concepts and Object 
Models 
An object DBMS is a system that uses an "object" as the fundamental 

modeling 
In a value-base data model, such as the relational model, data are 

identified by values. In object models, by contrast, data are identified 
by its OiD 

One of the most important object model developed br Obiest Date 
Menagement Group (0DMG) that includes an obiect mode 
commonlyreferred to as the OOMG model), an Obiect Definition 
Languare (ODL), and an Obiect Query Lanruare (00U 



There are four object concepts. They are: 

1. Object: 

An object represents a real entity in the system that is being modeled. 

Most simply, it is represented as a tuple (OID, state, interface), in 
which OlD is the object identifier, the corresponding state is some 
representation of the current state of the object, and the interface 
defines the behavior of the object 

The state of an object is commonly defined as either an atomic value 
or a constructed value (e.g. tuple or set). 

Eg Consider the following objects: 

(i1, 231) 
(i3, (i6,i11) 
(i4, (1, 3, S}} 
(i5, [LF: 17, RF: 8, LR: 19, RR: i101) 



Contrary to values, objects support a well-defined update operation that 
changes the object state without changing the object identifier (Le., the 
identity of the object), which is immutable. 

EgConsider the following objects: 
(i1, Volvo) 
(12., (name: John, mycar: i1}) 
(13, Iname: Mary, mycar: i1]) 
The state is represented as a set of instance variables (or attributes) that are 

values. These are called as the structural aspects of a mode. 

The behavioral aspects of the model are captured in methods, which define 
the allowable operations on these objects and are used to manipulate 
them(Classic Example: Uft) 
The interface of an object consist of its properties. These properties include 
instance variables that reflect the state of the object, and the methods that 
define the operation that can be pertormed on this object. 



2. Types and Classes 

Cles refer to the soecife ebject model cestruct and the term "ypeo reler to a domain of 
objects (e, intege, string. 
A dass is atemplate for agoup of cbjects The abstraction capabilty of dasses, commonly 
elerred to as emaglation, hides the implementation detals of the methods 

type Car 

sttributes 

engine: Engne 
bumper:mpe 

Ses:Te, Tre, r Tre, Tael 
makeMantacture 
modes String 

er:Dot 

seral ne:String 
capacity: rbeger 

methods 



3. Composition (Ageregation) 

Composition is one of the most powerful features of object models. It 
alows sharing of objects, commonly referred to as referential sharing 
since objects "refer" to each other by their OlDs as values of object-
based attributes. 

EgCar type is a composite type and its instances are referred to as 
composite objects. 

(2, (name: John, mycar: cl]) 
(13. [name: Mary, mycar: c1]) 
cl is one instance of Car 



4. Subclassing and Inheritance 

Ssbcessing indicate an ise relationship between classes (types). 

Declarina class to be a subclass of another reuts in inheritance If class A isa 
subclass of B, then its its properties comsit of the properties that îit natively 
defines as wel as the properties that it inherits from B. Inheritance allows reuse. 
A subclass may inherit either the behavior (interface) of ts superdass, or its 
implementation, or both. 

Egtype Vehicle as Object 
attnbutes 
engine : Engine 

make : Manufacturer 
model: String 
war:Dute 

erialno: tring 
methods 

geRea 



In subclassing and inheritance, we also have this issue that is class 
extent. 

1. Shallow extent 

2. Deep extent 



Distributed ObjectBased Systems 

Topics discussed in this chapter: 
CORBA is an industry-defined standard for 
distributed systems. 

Distributed COM can be viewed as a 
middleware layer implemented on top of various 
Windows operating systems. 

Globe is a research project being developed as 

part of a research project on large-scale wide-area 

distributed systems. 

Comparison of CORBA, DCOM, and Globe 



Overview of CORBA 
CORBA: Common Object Request Broker 

Architecture 
Background: 

Developed by the Object Management Group (OMG) in 
response to industrial demands for objectbased middleware 

Currently in version #2.4 and #3 
CORBA is a specification: different implementations of 
CORBA exist 
Very much the work of a committee: there are over 800 
members of the OMG and many of them have a say in what 
CORBA Sshould lookk like 

CORBA provides a simple distributedobject model, 
with specifications for many supporting services it 
may be here to stay (for a couple of years) 



Overview of CORBA 

Architecture of CORBA 
The Object Request Broker (ORB) forms the core 
of any CORBA distributed system. 
Horizontal facilities consist of general-purpose 
high-level services that are independent of 
application domains. 
User interface 
Information management 
System management 
Task management 

Vertical facilities consist of high-level services that 
are targeted to a specific application domain such 
as electronic commerce, banking, manufacturing. 



Overview of CORBA 

Application 
objects 

Vertical 
facilities 

(domain specific) 

Horizontal 
facilities 

Common 
Object 

Services (general purpose) 

Object Request Broker 

The global architecture of CORBA. 



Object Model 

CORBA has a traditional remoteobject model 
in which an object residing at an object server 
is remote accessible through proxies 
All CORBA specifications are given by means 
of interface descriptions, expressed in an 
Interface Definition Language (IDL). 

An interface is a collection of methods, and 
objects specify which interfaces they implement. 

It provides a precise syntax for expressing methods 
and their parameters. 



Object Model 

CORBA follows an interfacebased approach to 

objects: 
Not the objects, but interfaces are the really important 
entities 
An object may implement one or more interfaces 

Interface descriptions can be stored in an interface 

repository, and looked up at runtime 

Mappings from IDL to specific programming are part of the 
CORBA specification (languages include C, C++, 

Smalltalk, Cobol, Ada, and Java. 

In DCOM and Globe, interfaces can be specified at a 
lower level in the form of tables, called binary 
interfaces. 



Object Model 

Object Request Broker (ORB): CORBA's object 
broker that connects clients, objects, and services 

Proxy/Skeleton: Precompiled code that takes care of 
(un)marshaling invocations and results 

Dynamic Invocation/Skeleton Interface (DIVDS): 
To allow clients to construct invocation requests at 

runtime instead of calling methods at a proxy, and 
having the serverside reconstruct those request into 
regular method invocations 

Object adapter: Serverside code that handles 
incoming invocation requests. 



Object Model 

Interface repository: 
Database containing interface definitions and which 
can be queried at runtime 

Whenever an interface definition is compiled, the 
IDL compiler assigns a repository identifier to 
that interface. 

Implementation repository: 
- Database containing the implementation (code, and 

possibly also state) of objects. 
Given an object reference, an object adaptor could 
contact the implementation repository to find out 
exactly what needs to be done. 



Object Model 

Client machine Server machine 

Client application Object implementation 

Skeleton Dynamic 
Skeleton 
Interface 

ORB 
interface 

Static Dynamic 
Invocation interface 

Interface 

ORB Object 
adapter IDL 

proxy 

Client ORB Server ORB 

Local OS Local OS 

Network 

The general organization of a CORBA system. 



Corba Services 
Description 

Facilities for grouping objects into lists, queue, sets, etc. 

Service 

Collection 
Query 
Concurrency 

Facilities for querying collections of objects in a declarative manner 

Facilities to allow concurrent access to shared objects 

Flat and nested transactions on method calls over multiple objects 

Facilities for asynchronous communication through events 

Transaction 

Event 
Notification Advanced facilities for event-based asynchronous communication 

Facilities for marshaling and unmarshaling of objects Externalization 
Life cycle 
Licensing 
Naming 

Facilities for creation, deletion, copying, and moving of objects 
Facilities for attaching a license to an object 

Facilities for systemwide name of objects 
Facilities for associating (attribute, value) pairs with objects Property 

Trading 
Persistence 

Facilities to publish and find the services on object has to offer 

Facilities for persistently storing objects 
Relationship Facilities for expressing relationships between objects 

Mechanisms for secure channels, authorization, and auditing 
Provides the current time within specified error marginsS 

Security 
Time 

Overview of CORBA services. 



Object distributed design:  

In distributed computing, distributed objects [citation needed] are objects (in the sense of 

object-oriented programming) that are distributed across different address spaces, either in 

different processes on the same computer, or even in multiple computers connected via a 

network, but which work together by sharing data and invoking methods. This often 

involves location transparency, where remote objects appear the same as local objects. The 

main method of distributed object communication is with remote method invocation, 

generally by message-passing: one object sends a message to another object in a remote 

machine or process to perform some tasks. The results are sent back to the calling object.  

Distributed objects were popular in the late 1990s and early 2000s, but have since fallen out 

of favour.[1] The term may also generally refer to one of the extensions of the basic object 

concept used in the context of distributed computing, such as replicated objects or live 

distributed objects. Replicated objects are groups of software components (replicas) that 

run a distributed multiparty protocol to achieve a high degree of consistency between their 

internal states, and that respond to requests in a coordinated manner. Referring to the 

group of replicas jointly as an object reflects the fact that interacting with any of them 

exposes the same externally visible state and behavior. 

 Live distributed objects (or simply live objects) generalize the replicated object concept to 

groups of replicas that might internally use any distributed protocol, perhaps resulting in 

only a weak consistency between their local states. Live distributed objects can also be 

defined as running instances of distributed multi-party protocols, viewed from the object-

oriented perspective as entities that have distinct identity, and that can encapsulate 

distributed state and behavior. 

 

 



 

Architectural issues:  

Architectural issues in distributed data base systems Information systems. Data 

management systems. Database design and models. Database management 

system engines. Parallel and distributed DBMSs. Software and its engineering. 

Software organization and properties. Software system structures. Software 

architectures.  

Object management:  

A Object management system is a collection of programs that enables creation 

and maintenance of a database. DBMS is available as a software package that 

facilitates definition, construction, manipulation and sharing of data in a 

database. Definition of a database includes description of the structure of a 

database. Construction of a database involves actual storing of the data in any 

storage medium. Manipulation refers to the retrieving information from the 

database, updating the database and generating reports. Sharing of data 

facilitates data to be accessed by different users or programs. 

 

Distributed object storage:  

Object storage, also known as object-based storage, is a strategy that manages 

and manipulates data storage as distinct units, called objects. These objects 

are kept in a single storehouse and are not ingrained in files inside other 

folders. Instead, object storage combines the pieces of data that make up a 

file, adds all its relevant metadata to that file, and attaches a custom identifier. 

Object storage adds comprehensive metadata to the file, eliminating the tiered 

file structure used in file storage, and places everything into a flat address 

space, called a storage pool. This metadata is key to the success of object 

storage in that it provides deep analysis of the use and function of data in the 

storage pool. 

 

 

 

 

 



 

Object query Processing:  

The main application of distributed query processing are classic distributed 

databases allowing to store and query data at different sites transparently. ... 

Typical examples of such systems are object-oriented database systems but also 

middleware technologies such as application servers. 

 

 

 



Object Identity 

1. Object identity: An object retains its identity even if some or all of the 

values of variables or definitions of methods change over time. 

This concept of object identity is necessary in applications but doe not apply 

to tuples of a relational database. 

2. Object identity is a stronger notion of identity than typically found in 

programming languages or in data models not based on object orientation. 

3. Several forms of identity: 

o value: A data value is used for identity (e.g., the primary key of a 

tuple in a relational database). 

o name: A user-supplied name is used for identity (e.g., file name in a 

file system). 

o built-in: A notion of identity is built-into the data model or 

programming languages, and no user-supplied identifier is required 

(e.g., in OO systems). 

4. Object identity is typically implemented via a unique, system-

generated OID. The value of the OID is not visible to the external user, but 

is used internally by the system to identify each object uniquely and to 

create and manage inter-object references. 

5. There are many situations where having the system generate identifiers 

automatically is a benefit, since it frees humans from performing that task. 

However, this ability should be used with care. System-generated identifiers 

are usually specific to the system, and have to be translated if data are 

moved to a different database system. System-generated identifiers may be 

redundant if the entities being modeled already have unique identifiers 

external to the system, e.g., SIN#. 
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