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Assignment 1
Instructions to Solve Assignments
The purpose of the assignments is to give you hands on practice. It is expected that students will solve the assignments by themselves. Following rules will apply during the evaluation of the assignment.

· Cheating from any source will result in zero marks in the assignment.

· Any student found cheating in any two of the assignments submitted during the course will be awarded "F" grade in the course.

· No assignment after due date will be accepted.

· Submit your assignments in MS Doc format.

Answer the following questions in your own words. Plagiarism will be checked for each question. Marks will be awarded on the basis of answer and plagiarism report.
Q.1 
How you will compare PostgreSql with NoSQL and Oracle?                                10
Answer:
Comparison between PostgreSql with NoSQL and Oracle database systems.
PostgreSql: is based on the object relational DBMS Postgres (developed as object-oriented DBMS gradually enhance with standard like SQL).  
NoSQL Oracle: is based on Key –value store that based on Berkeley DB Java Edition. 
PostgreSql: is based on Relational DBMS database model, Relational database management systems (RDBMS) support the relational (=table-oriented) data model.
NoSQL Oracle: is based on Key-value store database model, Key-value stores are probably the simplest form of database management systems. They can only store pairs of keys and values, as well as retrieve values when a key is known.
PostgreSql: is initially release in the year of 1989. 

NoSQL Oracle: is initially release in the year of 2011.

PostgreSql:  is available open source license. 

NoSQL Oracle: is available open source license.
PostgreSql: is Not a Database as a Server (DBaas). Only available as a cloud server  
NoSQL Oracle: is Not a Database as a Server (DBaas). Only available as a cloud server  
PostgreSql: is implemented in C language.

NoSQL Oracle: is implemented in Java language.

PostgreSql: Work with FreeBSD, HP-UX, Linux, NetBSD, OpenBSD, OS X, Solaris, UNIX, Windows Server operating systems.
NoSQL Oracle: work with Linux, OS X, and Windows Server Operating systems.
PostgreSql: is based on data schema. 

NoSQL Oracle: it is schema free. 

PostgreSql: it is support predefined data types such as float and date. 

NoSQL Oracle: it has not predefined data types such as float and date.
PostgreSql: it includes Secondary indexes. 

NoSQL Oracle: it not includes Secondary indexes. 

PostgreSql: is supported SQL.
NoSQL Oracle: is not supported SQL.

PostgreSql: it support native C library, streaming API for Large object, ADO.NET, JDBS and ODBC.
NoSQL Oracle: it supports Java API.

PostgreSql: is support .Net, C, C++, Java, Perl, Python and Tcl programming languages.
NoSQL Oracle: is support only one programming language Java. 
PostgreSql: it allows immediate Consistency (depending on configuration).
NoSQL Oracle: it allows Eventual consistency and immediate Consistency (depending on configuration).

Q.2
Is JSON data type supported by Postgre? If yes which version of postgre supports this feature? Also write a brief note JSON data type and how it is used in Postgre.      15
Answer:
Is JSON data type supported by Postgre? If yes which version of postgre supports this feature?
Yes JSON data type supported by Postgre. The Postgre version 9.2 was the the first version of Postgre that support native JSON data type.
Also write a brief note JSON data type and how it is used in Postgre?
In RFC 7159, JSON data types are used for storing JSON (JavaScrip Object Notation) data. Such types of data can also be used as text. One main advantage of JSON data type is that each stored value is valid according to the specific JSON rules. There are also available some JSON- specific functions and operators for data which is stored in these data types.

There are two main JSON data types: J son and J sonb. These data types are almost accept identical sets of values as input but the main difference is efficiency. The j son data type are used to store an exact copy of the input text, which processing functions must reparse on each execution, while the j sonb is used to stored data in a decomposed binary format due to which it makes it slower to input due to added conversion overhead, but became faster to process, since no reparsing is needed. One advantage of J sonb data types is that it supports indexing.

As the j son type stores an exact copy of the input text, due to which it preserves semantically insignificant white space between tokens, as well as the order of keys within JSON objects. When JSON object within the value contains the same key more than one time, then the key/value pairs are kept. While j sonb does not preserve white space and also object keys. It does not contain duplicate object keys. In case of, when duplicate keys are specified in the input, only the last value is kept. Mostly applications prefer to store data in JSON data type rather than j sonb due to its method of implementation and processing. This type is famous due to quite specialized needs as legacy assumption about ordering of object keys.
How JSON data type is used in Postgre?
JSON data type used in PostgreSql in such a way 

Creating a table with JSON column:  creating a column with JSON data is quite simple like other data types for example we create a table ‘product’ with 2 columns ID and Product Name with the latter being a JSON.

json_sample=# CREATE TABLE product (id INT, productname JSON);

CREATE TABLE

Inserting JSON data insertion: Data insertion mechanisms of JSON data type are quite similar to other data types but it has some limitation it used its own valid JSON format.  
John bought 4 models of mobile:

json_sample=# INSERT INTO product 

              VALUES (1,'{“customer_name": "John", 

                           "items": {“description": "mobile", "qty": 4}}');

INSERT 0 1

Retrieving JSON data: like insertion of data JSON data type provide a very simple way to retrieve data. For example 

json_sample=# SELECT * FROM product;

id |

 | { "customer_name": "John", "items": { "description": "mobile", "qty": 4 } }

  

Q.3 

There are two types of objects in STARBURST named atomic object and complex object. How complex objects are represented in STARBURST explain with the help of some example.                                                                                                            15
Answer:
Starburst is the DBMS that belongs to the category of extended relational DBMS. The feature of the complex object is provided by the starburst. A complex object is an object that is form/compose of other object when we see relational DBMS one row one tuple is represent one record or one entity instance of real world as we familiar with relational DBMS every cell or relation is topple it contain an atomic and single value. The complex object it remove this major feature or characteristics of the object. In the complex object the value of one object is the value of other object in this way I form a hierarchy, this hierarchy can go theoretically infinite. This is the complex object. The starburst it supports the complex objects. Complex objects are not support by conventional relational DBMS. However this feature is supported generally into two forms. One is the DBMS is introduced a particular type which is called a long field.  A long field could be quite long length, whatever sub object that we want to represent in a complex object that can be stored that can be placed into   the large object so once placed into large object  that become accessible we can perform particular operation on that large object but if we see from the relational DBMS point of view, the relational DBMS takes it as a single value, but the user get the impression an attribute is in type of another object we can see in this way both the end fulfill the requirements from the relational DBMS point of view it is a single value and from the user point of view it’s a complete object so who brigades this gapes , the gape is bridge by the DBMS / by the extension part. The extension part provides the functionality of operation on long object.  Long field manager controls the transaction on long field.  Long field manager provides the functionality of conference control on long field.
There are many approaches that are used to represented complex objects in starburst; XNF is the one approach that represented the complex object. As a view, it is different from the relational DBMS views. The view in a relational DBMS is single table but in the starburst in can be heterogeneous type that can consist of multiple tables. When we defined a complex object, it has different approach; the complex is defined with the help of the XNF query. The starburst differentiates the query with the out of clause so it is normal query of complex out of clause contain two parts, one is the deification of the component table (identified by SELECT). The deification of the complex table is based on either the base table or on the views the complex table can be built on views as well.  And second relation between the objects (relationship between component nodes) that can be represented by RELATE <nodes> and WHERE <predicate>. The resulting view will be a tree like structure in which the sub objects are linked to each other.
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In this example the nodes represent the table and the links represent the relationship between them. For example in this case on top Department is works as complex objects. Department has got relationship with two other table employees and project. This diagram shows like a relational database but the relation between al nodes and department is shows complex objects.

CREATE VIEW A-Dept-obj AS

OUT OF

A-depts AS (SELECT * FROM  deptartment WHERE DNO = ‘D101’


A-emps AS (SELECT * FROM employee)


A-projs AS (SELECT * FROM project)


A-skills AS (SELECT * FROM skills)

employs AS(RELATE A-depts d, A-emps e WHERE d.dno = e.deptno),

has AS(RELATE A-depts d, A-projs p WHERE d.dno = p.deptno)

possesses AS(RELATE A-emps e, A-skills s WHERE e.skillno = s.sno)

needs AS(RELATE A-projs p, A-skills s WHERE p.skillno = s.sno)
Q.4 

Write a note on how active database rules are integrated in to the STARBURST database management system. Also give reference of some research paper.                           10
Answer:
Active DB allows users to define rules that are invoked whenever specific condition occurs, irrespective of application.

For enforcing integrity constraints, maintaining derived data, building interfaces to KBS.

Active database rules integrated into the starburst extensible relational database system at the IBM Almaden Research center.

Active database systems allows user to create rules. These rules specify data manipulation operations which are executed automatically in a situation when certain event occurs or some conditions are met. Active database rules provides a general and powerful mechanism for traditional database features like integrity constraint enforcement, view maintenance, and also authorization checking. Active database rules also support non- traditional database features like version management and workflow control. Active database rules are similar to the forward chaining production rules which are used by Artificial Intelligence applications. Active database systems provide the most efficient and convenient platform for  large and efficient knowledge bases and expert system.

Rule are defined by using the create rule command. The syntax of command is as follows:

Create rule name on table

When triggering –opertaions

[If condition]

then action list

[Precedes rule list]

[Follows rule list]

The name names the rules, and each rule is defined on table. Square brackets indicate that clauses which are optional.

The When clause specifies that what causes the rule to be triggered. Rules are triggered by any of the three relational data modification operations: inserted, deleted and updated.

The update triggering operation also includes a list of column.

The if clause specifies the condition which is evaluated once the rule is triggered. A rule condition is expressed as an unrestricted select statement in starburst’s SQL. The condition is true if and only if the select statement produces at least only one tuple. The if clauses may be omitted, is such a case when the rule’s condition is always true.

The Then clause specifies a list of action to be executed when the rule is triggered and it condition is true. Each action may be any database operations, including data manipulation commands which are expressed by using starburst’s SQL (select, insert, delete and update).

The optional precedes and follows clauses are used to specify priority orderings between rules. When a rule R1 specifies a rule R2 in precedes list, this indicates that when two rules are triggered at same time, then R1 considered first because R1 precedes R2.

When a rule R1 specifies a rule R2 in its follows list, this indicates that when two rules are triggered at same time, then R2 will be considered first.

Reference:

1. “ The Starburst Active Database Rule System “ written by Jeniffer Widom
2. “Active database Systems” written by Umeshwar Dayal & Eric N. Hanson
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