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SUMMARY REPORT OF DATABASE PROGRAMMING WITH SQL

About Course

The certificate course on Datahase Programming with SOL is concluded its work
successfully by department of computer science and engineering (CSE) in KG ready college of
Engineering and technology (KGRCET), Hyderabad, Telangana. This course is a forum to bring
together students to discuss innovative ideas and diverse topics of this course on next generation
of information technologies. Department has taken a new step for students to improve the quality
of study through this course and become most wide scale . extensive. spectacular event in
computer science engineering. The five days course was held in two locations of the department
(a) Department E-iearning room for theory ciass and (b) Department iaboratory for practicai
class.

This course engages students to analyze complex business scenarios and create a data model, a
conceptual representation of an organization’s information. Participants implement their database
design by creating a physical database using SQL. Basic SQL syntax and the rules for
constructing vatid SQL statcmicnts arc rovicwed. This Course culminatcs with a project that
challenges students to design, implement, and demonstrate a database solution for a business or
organization.

This course is absolutely practical oriented course which is helped to student for making
their carrier through database in any industry. The students of g year 1% semester have been
benetited in many ways from this course. More than 80 students have joined in this course as
their own interest and completed this course. The trainer taught to students very nice with real

time example and sharing his knowledge to develop technical skill in industry.

Scope of the Course

‘T'he role of database programming through SQL 1s to be emphasized in computer science
and engineering, to enhance and motivate the new technology for wide range of applications.
PL/Scope of course: is a compiler-driven tool that collects data about identifiers in PL/SQL
source code at program-unit compilation time and makes it available in static data dictionary
views. The collected data includes information about identifier types, usages (declaration,
definition, reierence, caii, assigmeni) and ihe focaiion of each usage in ine source code.
PL/Scope of course: enables the development of powerful and effective PL/Scope of course:
source code browsers that increase PL/SQL developer productivity by minimizing time spent
browsing and understanding source code. PL/Scope of course: is intended for application
developers, and will usually be used in the environment of a development database.

The course contains both theory and practical for applications as well as design methods
based on database related topics. The list of topics spans all the areas of the database

management and engineering domains. It covered significant recent developments in the field,
both of a foundational and applicable character of this conrse. An important feature of this course

is very useful in service carrier. The selected topics of this course helped to make project work.
This permits also a rapid and broad dissemination of project and research work.
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Objectives of the course

The objective of the course is to bring together experts from academic institute and
training institute for sharing of knowledge, expertise and experience in emerging trends related
to the computer science and engineering topics. Accessing structured data with SQL is quite
different from the full text search of documents on the Web. Structured data in the relational
model means data that can be represented 1n tables -- rows and columns. kach row 1n a table
represents a different object, and the columns represent various "attributes" of the object. The
columns have names and integrity constraints that specify valid values.

Since the column values are named and are represented in a consistent format, you can
select rows very precisely, based on their contents. This is especially helpful in dealing with
numeric data. You can also join together data from difterent tables, based on matching column
values. You can do useful types of analysis, listing objects that are in one table and missing (or
present, or have specific attributes) from a related table. You can extract from a large table
precisely those rows of interest. regrouping them and generating simple statistics on them. The
course covered all topics of database management system as well as engineering system related
10 computer science engineering. Broad and individuai topics are mentioned in syiiabus but not
limited. Specific tracks of the course had been taken for different session of the day. As a result
many keynote, tutorial and technical sessions have been prepared in accordance with course
scope to discuss the challenges, opportunities and problems of application of computer science
engineering in various fields.

Output

This course was not only shared the knowledge among students but also tied up with expert for
upcoming course. SQL, Structured Query Language, is a programming language designed to
manage daia siored in reiational daiabases. SQL operaies tiough simpie, declarauve sigicmenis.
This keeps data accurate and secure, and it helps maintain the integrity of databases, regardless
of size. The main outputs are mentioned below:

o,
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The expert shared his knowledge among students.

Students learned from this course and tried to use the techniques for their project as well

as research work.

Students interact with expert to gain their additional knowledge for future research work.

Department tried to do their collaborative research work on this course with university as

well as industries.

% It was created different domains of research field from this course for possible topic of
computer science engineering.

«» It helped to make industrial project.
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Day-1 (30-10-17)

Time: 09:00 AM to 11:00 AM

Inauguration of certificate course

The first day of certificate course started with Welcoming and Opening Ceremony at the
KGRCET conference Hall. The following dignitaries were representatives of the certificate

course who were addressed and pointed out the importance on course with short welcoming
speeches.

Welcome addressed by Mr. M. Saidi Reddy, HOD, CSE, KGRCET
About the certificate course by Principal Dr. R. S. Jahagirdar, KGRCET.
Importance of this course by expert trainer Mr. Vamshi, Trainer of Coign
Interaction with 3™ year 1% semester students

Time: 11:10 AM to 04:15 PM

Introduction History of the Database

A Database Management System allows a person to organize, store, and retrieve data from a
computer. It is a way of communicating with a computer’s “stored memory.” In the very
early years of computers, “punch cards” were used for input, output, and data storage. Punch
cards offered a fast way to enter data, and to retrieve it. Herman Hollerith is given credit for

adapting the punch cards used for weaving looms to act as the memory for a mechanical
tabulating machine, in 1890. Much later, databases came along.

Databases (or DBs) have played a very important part in the recent evolution of computers.
The first computer programs were developed in the early 1950s, and focused almost
completely on coding languages and algorithms. At the time, computers were basically giant
calculators and data (names, phone numbers) was considered the leftovers of processing
information. Computers were just starting to become commercially available, and when

business people started using them for real-world purposes, this leftover data suddenly
became important.

Enter the Database Management System (DBMS). A database, as a collection of information,
can be organized so a Database Management System can access and pull specific
information. In 1960, Charles W. Bachman designed the Integrated Database System, the
“first” DBMS. IBM, not wanting to be left out, created a database system of their own,

known as IMS. Both database systems are described as the forerunners of navigational
databases.

By the mid-1960s, as computers developed speed and flexibility, and started becoming
popular, many kinds of general use database systems became available. As a result,
customers demanded a standard be developed, in turn leading to Bachman forming the
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Database Task Group. This group took responsibility for the design and standardization of a
language called Common Business Oriented Language (COBOL). The Database Task Group
presented this standard in 1971, which also came to be known as the “CODASYL approach.”

The CODASYL approach was a very complicated system and required substantial training. It
depended on a “manual” navigation technique using a linked data set, which formed a large
network. Searching for records could be accomplished by one of three techniques:

o Using the primary key (also known as the CALC key)
« Moving relationships (also called sets) to one record from another
» Scanning all records in sequential order

Eventually, the CODASYL approach lost its popularity as simpler, easier-to-work-with
systems came on the market

RDBM Systems were an efficient way to store and process structured data. Then, processing
speeds got faster, and “unstructured” data (art, photographs, music, etc.) became much more
common place. Unstructured data is both non-relational and schema-less, and Relational
Database Management Systems simply were not designed to handle this kind of data.

NoSQL
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NoSQL (“Not only” Structured Query Language) came about as a response to the Internet
and the need for faster speed and the processing of unstructured data. Generally speaking,
NoSQL databases are preferable in certain use cases to relational databases because of their
speed and flexibility. The NoSQL model is non-relational and uses a “distributed” database
system. This non-relational system is fast, uses an ad-hoc method of organizing data, and
processes high-volumes of different kinds of data.

NoSQL Data Distribution

Hardware can fail, but NoSQL databases are designed with a distribution architecture that
includes redundant backup storage of both data and function. It does this by using multiple
nodes (database servers). If one, or more, of the nodes goes down, the other nodes can
continue with normal operations and suffer no data loss. When used correctly, NoSQL
databases can provide high performance at an extremely large scale, and never shut down. In

general, there are four kinds of NoSQL databases, with each having specific qualities and
characteristics.

Document Stores

A Document Store (often called a document-oriented database), manages, stores, and
retrieves semi-structured data (also known as document-oriented information). Documents
can be described as independent units that improve performance and make it easier to spread
data across a number of servers. Document Stores typically come with a powerful query

engine and indexing controls that make queries fast and easy. Examples of Document Stores
are: Mongo DB, and Amazon Dynamo DB

Column Stores

A DBMS using columns is quite different from traditional relational database systems. It
stores data as portions of columns, instead of as rows. The change in focus, from row to a
column, lets column databases maximize their performance when large amounts of data are
stored in a single column. This strength can be extended to data warehouses and CRM

applications. Examples of column-style databases include Cloudera, Cassandra,
and HBase (Hadoop based).

Key-value Stores

A key-value pair database is useful for shopping cart data or storing user profiles. All access
to the database is done using a primary key. Typically, there is no fixed schema or data
model. The key can be identified by using a random lump of data. Key-value stores “are not”
useful when there are complex relationships between data elements or when data needs to be

queried by other than the primary key. Examples of key-value stores are: Riak, Berkeley DB,
and Aerospike.

An element can be any single “named” unit of stored data that might, or might not, contain
other data components.
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Location aware systems, routing and dispatch systems, and social networks are the primary
users of Graph Databases (also called Graph Data Stores). These databases are based on
graph theory, and work well with data that can be displayed as graphs. They provide a very
functional, cohesive picture of Big Data.

It differs from relational databases, and other NoSQL databases, by storing data
relationships as actual relationships. This type of storage for relationship data results in
fewer disconnects between an evolving schema and the actual database. It has interconnected
elements, using an undetermined number of relationships between them. Examples Graph
Databases are: Neo4), GraphBase, and Titan.

Polyglot Persistence

Polyglot Persistence is a spin-off of “polyglot programming,” a concept developed in 2006 by
Neal Ford. The original idea promoted applications be written using a mix of languages, with
the understanding that a specific language may solve a certain kind of problem easily, while
another language would have difficulties. Different languages are suitable for tackling
different problems.

Day-2
(31-10-17)

Data modelling is the process of creating a data model for the data to be stored in a Database.
This data model is a conceptual representation of (a) Data objects, (b) The associations
between different data objects, (¢) The rules. Data modelling helps in the visual
representation of data and enforces business rules, regulatory compliances, and government
policies on the data. Data Models ensure consistency in naming conventions, default values,
semantics, and security while ensuring quality of the data. Data model emphasizes on what
data is needed and how it should be organized instead of what operations need to be
performed on the data. Data Model is like architect's building plan which helps to build a
conceptual model and set the relationship between data items. The two types of Data Models
techniques are (a) Entity Relationship (E-R) Model, (b) UML (Unified Modelling Language)

The primary goal of using data model are:

o Ensures that all data objects required by the database are accurately represented.
Omission of data will lead to creation of faulty reports and produce incorrect results.

o A data model helps design the database at the conceptual, physical and logical levels.

o Data Model structure helps to define the relational tables, primary and foreign keys
and stored procedures.

« It provides a clear picture of the base data and can be used by database developers to
create a physical database.

 Itis also helpful to identify missing and redundant data.

« Though the initial creation of data model is labor and time consuming, in the long run,
it makes your IT infrastructure upgrade and maintenance cheaper and faster.
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Types of Data Models
There are mainly three different types of data models:

1. Conceptual: This Data Model defines WHAT the system contains. This model is
typically created by Business stakeholders and Data Architects. The purpose is to
organize, scope and define business concepts and rules.

2. Logical: Defines HOW the system should be implemented regardless of the DBMS.
This model is typically created by Data Architects and Business Analysts. The
purpose is to developed technical map of rules and data structures.

3. Physical: This Data Model describes HOW the system will be implemented using a
specific DBMS system. This model is typically created by DBA and developers. The
purpose is actual implementation of the database.

Day-3
(1-11-17)
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Database Normalization is a technique of organizing the data in the database. Normalization
is a systematic approach of decomposing tables to eliminate data redundancy (repetition) and
undesirable characteristics like Insertion, Update and Deletion Anamolies. It is a multi-step
process that puts data into tabular form, removing duplicated data from the relation tables.
Normalization 1s used for mainly two purposes, (a) Eliminating redundant (useless) data, (b)
Ensuring data dependencies make sense i.e data is logically stored. If a table is not properly
normalized and have data redundancy then it will not only eat up extra memory space but will
also make it difficult to handle and update the database, without facing data loss. Insertion,
updation and deletion anamolies are very frequent if database is not normalized.
Normalization rules are divided into the following normal forms: (a) First Normal Form, (b)
Second Normal Form, (¢) Third Normal Form, (d) BCNF, (e) Fourth Normal Form.

Day-4

(2-11-17)

In this course we look at an outline of the stages involved in the development of a database.
We consider the broader issue of how to decide what should be in a database and how to
structure the tables that should be included. Our aim is to give you a basic development
method so that you can see how a basic database system is developed. We don't argue that
this specific method is the most applicable to any given situation — however, we do consider
that this method is straightforward and will allow you to contextualise or, by comparison,
consider a range of database development techniques.

Before we consider the development method in more detail let's discuss why we need to take
a formal approach to database development. After all, it is quite simple to use structured
query language (SQL) CREATE TABLE statements to define tables, or to use the facilities of
a database tool to define them for you. Once developed, the tables can be manipulated and
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displayed in many different ways, again using SQL statements, a database tool or an
application development tool. However, uncontrolled ad hoc creation of tables by end users
leads to an unmanageable and unusable database environment, and can result in the inclusion
of multiple copies of potentially inconsistent data. In effect, this can create islands of data
within which the end users cannot find the data that they require.

SQL is a special kind of computer language used for relational databases. These initials
originated from 'structured query language'. Although this phrase is no longer used the initials
SQL still are. SQL is an essential part of the practical understanding of relational databases,
but we are only concerned that you appreciate its role in defining and accessing a database.

To recognise why methodical development is an issue, let's look at a very simple example. A
hotel provides its clients with accommodation, food and drink and wants to record what each

client spends for each cost category so that, as they leave, each client is presented with an
itemised bill for all they have spent.

The problem is that there is not just one way in which we can choose tables for this purpose.

We can suggest three alternative ways of satisfying the basic requirement of being able to
record the data that the hotel has specified.

Day-5

(3-11-17)

Including the GROUP BY clause limits the window of data processed by the aggregate
function. This way we get an aggregated value for each distinct combination of values
present in the columns listed in the GROUP BY clause. The number of rows we expect can
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be calculated by multiplying the number of distinct values of each column listed in
the GROUP BY clause. In this case, if the rows were loaded randomly we would expect the
number of distinct values for the first three columns in the table to be 2, 5 and 10
respectively. So using the fact 1 id column in the GROUP BY clause should give us 2 rows.

In addition to the regular aggregation results we expect from the GROUP BY clause,

"n.n

the ROLLUP extension produces group subtotals from right to left and a grand total. If "n" is
the number of columns listed in the ROLLUP, there will be n+1 levels of subtotals.

Looking at the output in a SQL*Plus or a grid output, you can visually identify the rows
containing subtotals as they have null values in the ROLLUP columns. Obviously, if the raw
data contains null values, using this visual identification is not an accurate approach. In
addition to the subtotals generated by the ROLLUP extension, the CUBE extension will
generate subtotals for all combinations of the dimensions specified. If "n" is the number of
columns listed in the CUBE, there will be 2" subtotal combinations.

It can be quite easy to visually identify subtotals generated by rollups and cubes, but to do it
programatically you really need something more accurate than the presence of null values in
the grouping columns. This is where the GROUPING function comes in. It accepts a single
column as a parameter and returns "1" if the column contains a null value generated as part of
a subtotal by a ROLLUP or CUBE operation or "0" for any other value, including stored null

values.

It's possible to write queries that return the duplicate subtotals, which can be a little
confusing. The GROUP_ID function assigns the value "0" to the first set, and all subsequent
sets get assigned a higher number. The following query forces duplicates to show
the GROUP_ID function in action.
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~ certification course on “Database Programming with SQL”, which is offered by KG Reddy
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DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

CERTIFICATE COURSE ON DATABASE PROGRAMMING WITH SQL

SCHEDULE
Day | Date Timings Topic name
09:00 to 11:00 | Inauguration of Certificate Course on
database programming with SQL
11:10 to 01:00 | Introduction
1 30-10-17 History of the Database
01:45 to 02:50 | Major Transformations in Computing
02:50 to 04:15 | Entities and Attributes
Conceptual and Physical Models
09:00 to 11:00 | Entities, Instances,  Attributes, and
Identifiers
2 31-10-17 11:10 to 01:00 | Entity Relationship Modeling and ERDs
01:45 to 02:50 | UIDs and Normalization
Artificial, Composite, and Secondary UIDs
02:50 to 04:15 | Normalization and First Normal Form
09:00 to 11:00 | Second Normal Form
Third Normal Form
11:10to 01:00 | Mapping
3 01-11-17 Introduction to  Relational Database
Concepts
01:45 to 02:50 | Basic Mapping: The Transformation Process
02:50 to 04:15 | Relationship Mapping
Subtype Mapping
09:00 to 11:00 | Creating Database Projects
System Development Life Cycle
4 02-11-17 | 11:10 to 01:00 | Project Overview and Getting Started
01:45 to 02:50 | Presentation Project Management
02:50 to 04:15 | Final Presentation Components
09:00to 11:00 | Group Functions
Oracle Nonequijoins and Outer Joins
5 03-11-17 11:10 to 01:00 | Using Group By and Having Clauses
01:45 to 02:50 | Using Rollup and Cube Operations, and
02:50 to 04:15 | Grouping Sets
Using Set Operators




