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2 DATA STORAGE, RETRIEVAL AND DATA BASE MANAGEMENT SYSTEMS 1.



Number Systems: Represent the numbers, alphabets and the special characters which are converted into 0s and 1s, so that computer can understand to do the task. 1.1



Types and number system operation: Decimal number system, Binary number system, Decimal-binary conversion, Binary-decimal conversion, Binary Coded Decimal code, ASCII code, EBCEDIC code, Unicode.



2.



Data Types and Index Fields: Integer Number, Single and Double precision, Logical, Character, String, Memo data, Currency Field, Date Field, Integer Field, Text Field.



3.



Data Processing: A series of actions or operations that converts data into useful information. 3.1



4.



Data Storage Hierarchy: Character, Field, Record, File, Database.



File Organization: A method or technique through which users of database can organize, access, and process records and files depending upon the application. 4.1.



Three commonly used file organizations: 4.1.1 Serial: Records are arranged one after another, in no particular order. 4.1.2 Sequential: Records are arranged one after another in an ascending or descending order determined by the key field of the records. 4.1.3 Direct Access: Records are stored or accessed immediately. 4.1.3.1 Direct Sequential Access: Self direct addressing, Index sequential addressing method. 4.1.3.2 Random Access: Address generation method, Indexed random method.



4.2 Best File Organization's factors: File volatility, File activity, File interrogation, File size.
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Information Technology 5.



6.



7.



Database Management Systems: A set of software programs that controls the organization, storage, management, and retrieval of data in a database. 5.1



Management Problem of File Processing: Data duplication, Lack of data integration, Data dependence, Data Integrity and Security.



5.2



Benefits of DBMS: Reduce data redundancy and Inconsistency, Enhance data Integrity, Provide logical and physical data independence, Provide application data independence, Reduce complexity, Provide faster data accessibility and improved data sharing, Increased productivity, Low cost of developing and maintaining system.



Database Definition: A collection of data designed to be used by different people or a collection of interrelated data stored together with controlled redundancy to serve one or more applications in an optional fashion. 6.1



3 levels of Database Architecture: External or User view, Conceptual or Global view, Physical or Internal view.



6.2



Data Independence: Logical and Physical Data independence.



6.3



Parts of DBMS: Data, Hardware, Software, Users- Application Programmer, End User, Database Administrator, Database Designer.



6.4



Record Relationship: One-to-One, One-to-Many, Many-to-One, Many-to-Many.



Structure of Database: Three Types of Database structures are: 7.1



Hierarchical Database Structure: Records are logically organized into a hierarchy of relationships that implements one-to-one and one-to-may relationships.



7.2



Network Database Structure: Views all records in sets and each set is composed of an owner record and one or more member records that implements one-to-one, one-to-many and many-to-many record structure.



7.3



Relational Database Structure: A relational database allows the definition of data structures, storage and retrieval operations and integrity constraints to be organized in a table structure. A table is a collection of records and each record in a table contains the same fields. The database is structured into a series of two-dimensional tables known as relation.



7.3.1 Key: Defines uniqueness with one or more columns whose combined values are unique among all occurrences in a given table. 7.3.1.1 Types of Key: Candidate Key, Primary Key, Alternate Key, Secondary Key, Referential Integrity (Foreign Key). 8.



Other Database Models: Distributed database, E-R database, Object-oriented database, Client-server database, Knowledge database.
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Components of Database: Two types of Database Components are9.1



DDL: Defines the conceptual schema providing a link between the logical and physical structure of database.



9.2



DML: Enables the user and application program to be independent of the physical data structures using manipulation techniques like deletion, modification, insertion of data or records.



10.



Structure of DBMS: DDL Compiler, Data Manager, File Manager, Disk Manager, Query Manager, Data Dictionary.



11.



Types of Databases: Operational Database, Management Database, Information Warehouse Database, End-user Database, External Database, Text Database, Image Database



12.



Structured Query Language: A query language is a set of commands to create, update and access data from a database allowing users to raise adhoc queries/questions interactively without the help of programmers. It is a computer programming language used to manipulate information in relational database management systems (RDBMS).



13.



Documentation and Program Library: 13.1 Program Library Management System Software: Functional capabilities, Integrity capabilities, Uses capabilities, Update capabilities, Reporting capabilities, Interface capabilities. 13.2 User Interface Design elements: Source documents, Hard copy, Screen layout, Inquiry screen, Command languages, Query languages, Graphic display, Voice output, Screen layout, Icons.



14.



Backups and Recovery: Utility program used to make a copy of the contents of database files and log files. Recovery is a sequence of tasks performed to restore a database to some point-in-time. 14.1 Types of Log: Transaction Log and Mirror Log. 14.2 Types of Backup: Online backup, Offline backup, Live backup, Full and Incremental backup.



15.



Data Warehouse: Repository of an organization's electronically stored data which facilities reporting and supporting data analysis. 15.1 Development stages of Data Warehouse: Offline operational databases, Offline data warehouse, Real time data warehouse, Integrated data warehouse. 15.2 Component of Data Warehouse: Data Sources, Data Transformation, Data Warehouse, Reporting, Metadata, Operations.
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Data Mining: Analysis of data and picking out relevant information from database. Also responsible for finding the patterns by identifying the underlying rules and features in the data. 16.1 Development stages of Data Mining: Selection, Preprocessing, Transformation, Data Mining, Interpretation and Evaluation.



Question 1 (a)



(b)



Describe briefly, the following terms: (i)



Data Dictionary



(ii)



Structured Query Language



(iii)



DDL



(iv)



DDL Compiler



Explain each of the following: (i)



Index Field



(ii)



Data transformation



(iii)



Transaction Log



(iv)



Data Warehouse



(v)



File Maintenance



(vi)



Incremental Backup



(vii)



Real Time Data Warehouse



(viii)



Online Backup



(ix)



Random Access



Answer (a)



(i)



Data Dictionary: A Data Dictionary is a set of metadata that contains definitions and representations of data elements. It maintains information pertaining to structure and usage of data and meta data. Or Data Dictionary: Data Dictionary maintains information pertaining to structure and usage of data and meta data. Each piece of data and various synonyms of data field are determined in consultation with database users.



(ii)



Structured Query Language (SQL): A query language is a set of commands to create, update and access data from a database allowing users to raise adhoc queries/questions interactively without the help of programmers. It is a
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Data Storage, Retrieval and Data Base Management Systems computer programming language used to manipulate information in relational database management systems (RDBMS).



(b)



(iii)



DDL: DDL or Data Definition Language defines the conceptual schema providing a link between the logical and physical structures of the database. Some of the DDL functions define the physical characteristics of each record, field in the record, field’s data type, its length, its logical name and also specify relationships among the records, describe the schema and subschema, provide means for associating related records or fields, provide for data security measures and logical and physical data independence.



(iv)



DDL Compiler: DDL Compiler converts data definition statements into a set of tables. Tables contain meta-data (data about the data) concerning the database. It gives rise to a format that can be used by other components of the database.



(i)



Index field: Index fields are used to store relevant information along with a documents. The data input to an index field is used to find those documents when needed. The program provides upto twenty five user definable index fields in an index set.



(ii)



Data transformation: The data transformation layer receives data from the data sources, cleans and standardizes it, and loads it into data repository.



(iii)



Transaction Log: A transaction log is a file that records database modifications such as insert, update, delete, commit, rollback and database schema changes. The database engine uses a transaction log to apply any changes made between the most recent checkpoint and the system failure.



(iv)



Data Warehouse: It is a computer database that collects, integrates and stores an organization’s data with the aim of producing accurate and timely management information and supporting data analysis. The data warehouses bring in data from a range of different data sources such as mainframe computers, micro computers as well as personal computers and office automation software such as spreadsheets and integrate this information in a single place.



(v)



File Maintenance: File maintenance includes the updating of a file to reflect the effects of periodical changes by adding, altering data, eg. the addition of new programs to program library on magnetic disk.



(vi)



Incremental Backup: This uses the DBBACKUP utility to copy the transaction log file since the most recent full backup. When incremental backup is performed, the mirror log is not backed up. When the users take the backup and rename the log files, the transaction and mirror log file is renamed and new log files are created.
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Real time Data Warehouse: A Real time data warehouse is updated on a transaction or event basis, every time an operational system performs a transaction such as an order or a delivery or a booking etc.



(viii)



Online Backup: Data base back-up can be performed while the database is being actively accessed (online). It is performed by executing the command-line or from the 'Backup Database' utility. When this process begins, the database engine externalizes all cached data pages kept in memory to the database file(s) on disk. This process is called a checkpoint. The database engine continues recording activity in the transaction log file while the database is backed up. The log file is backed up after the backup utility finishes backing up the database.



(ix)



Random Access: Random Access pertains to the method of file organization in a storage device in which the access time of the storage device is not significantly affected by the location of the data to be accessed. It means that any item of data which is stored online can be accessed within a relatively short time (usually in part of a second).



Question 2 What is Index-Sequential file? Describe Advantages and Disadvantages of Index-Sequential file organization in brief. Answer Indexed-Sequential File Organisation: The indexed sequential file organisation or indexed sequential access method (ISAM), is a hybrid between sequential and direct access file organisations. The records within the file are stored sequentially but direct access to individual records is possible through an index. It is a method of storing data for fast retrieval. In an ISAM system, data is organized into records which are composed of fixed length fields. Records are stored sequentially, originally to speed access on a tape system. A secondary set of hash tables known as indexes contain "pointers" into the tables, allowing individual records to be retrieved without having to search the entire data set. The key improvement in ISAM is that the indexes are small and can be searched quickly; allowing the database to then access only the records it needs. To locate a record, the cylinder index is searched to find the cylinder address, and then the track index for the cylinder is searched to locate the track address of the desired record. Advantages of Indexed Sequential Files •



Permits the efficient and economical use of sequential processing techniques when the activity ratio is high.



•



Permits direct access processing of records in a relatively efficient way when the activity ratio is low.
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Data Storage, Retrieval and Data Base Management Systems Disadvantages of Indexed Sequential Files •



These files must be stored on a direct-access storage device. Hence, relatively expensive hardware and software resources are required.



•



Access to records may be slower than direct files.



•



Less efficient in the use of storage space than some other alternatives.



Question 3 Describe various factors which must be considered in determining the best file organisation for a particular application. Answer Factors to be considered for best file organization are briefly discussed below: (i)



File Volatility: It refers to the number of additions and deletions to the file in a given period of time. A file that constantly keeps changing is a highly volatile file. An Indexedsequential file organization will not be suitable for such files, because additions have to be placed in the overflow area and constant reorganization of the file would have to occur. Other direct access methods would be a better choice. Even the sequential file organization could be appropriate if there are no interrogation requirements.



(ii)



File Activity: It is the proportion of master file records that are actually used or accessed in a given processing run. At one extreme is the real-time file where each transaction is processed immediately and hence at a time, only one master record is accessed. This situation obviously requires a direct access method. At the other extreme is a file, such as a payroll master file, where almost every record is accessed when the weekly payroll is processed. In such case, a sequentially ordered file would be more efficient.



(iii)



File Interrogation: It refers to the retrieval of information from a file. When the retrieval of individual record needs to be fast to support a real-time operation such as airline reservation, then some direct organization would be required. But if requirements of data can be delayed, then all the individual requests or information can be batched and run in a single processing run with a sequential file organization.



(iv)



File Size: Large files that require many individual references to records with immediate response, must be organized for certain direct access method. However, with small files, it may be more efficient to search sequentially or with more efficient binary search, to find an individual record.



Question 4 What are the management problems of file processing system?
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Information Technology Answer File processing in Information systems consist of using separate computer programs that update these independent data files and use them to produce the documents and reports required by each separate user application. However, many management problems are observed with File Processing Systems that limit the efficiency and effectiveness of end user applications: (i)



Data Duplication: Independent data files include a lot of duplicated data that causes problems when data is to be updated, since separate file maintenance programs have to be developed and coordinated to ensure that each file is properly updated.



(ii)



Lack of Data Integration: Data in independent files makes it difficult to provide end users with information for ad hoc requests that require accessing data stored in several different files. Special computer programs have to be written to retrieve data from each independent file. This is difficult, time consuming, and expensive for the organizations.



(iii)



Data Dependence: In file processing systems, major components of a system i.e., the organization of files, their physical locations on storage, hardware and the application software used to access those files depend on one another in significant ways. Thus, if changes are made in the format and structure of data and records in a file, changes have to be made in all the programs that use this file. This program maintenance effort is a major burden of file processing systems.



(iv)



Data Integrity and Security: There are certain integrity constraint defined in DBMS to protect and unauthorized access to the data in the database. For example, when inserting the data for a particular field says salary for an employee data base, it can not be null. Such type of constraint does not allow the user to leave the field blank thus providing integrity and security on the database. Whereas in file processing systems, such type of integrity constraint and security aspects are lacking. Also in file processing system, the integrity (i.e. the accuracy and completeness) of the data is suspected because there is no control over their use and maintenance by authorized end users.



Question 5 What do you understand by Database? Discuss various parts of DBMS in brief. Answer A data base is a computer file system that uses a particular file organization to facilitate rapid updating of individual records, simultaneous updating of related records, easy access to all records, by all applications programs, and rapid access to all stored data which must be brought together for a particular routine report or inquiry or a special purpose report or inquiry. A database system has four major parts: Data, Hardware, Software and Users, which coordinate with each other to form an effective database system.
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Data Storage, Retrieval and Data Base Management Systems 1. Data : It is an important component of the system. The data acts as a bridge between machine parts i.e. hardware and software and the users, who access it directly or through some application programs. The data stored in the system is partitioned onto one or more databases. A database, then, is a repository for stored data. In general, it is both integrated and shared. By integrated, it is meant that the database is a unification of several otherwise distinct data files. The individual pieces of data in the database may be shared among several different users in the sense that each of them may have access to the same piece of data. Such sharing is really a consequence of the fact that the database is integrated. 2. Hardware: The hardware consists of the secondary storage devices such as magnetic disks (hard disk, zip disk, floppy disks), optical disks (CD-ROM), magnetic tapes, etc. on which data is stored together with the I/O devices (mouse, keyboard, printers), processors, main memory, etc. which are used for storing and retrieving the data in a fast and efficient manner. The hardware consists of the secondary storage volumes, disks, drums, etc. on which the database resides, together with the associated devices, control units, channels, and so forth.



Figure shows Simplified Picture of a Database 3. Software: The software part of a DBMS acts as a bridge between user and the database. In other words, software interacts with users, application programs, and database and files system of a particular storage media (hard disk, magnetic tapes etc.) to insert, update, delete and retrieve data. For performing operations such as insertion, deletion and updation, query languages like SQL or application software like Visual Basic can be used. 4. Users : The broad classes of users are: ¾ Application Programmers and System Analysts: System analysts determine the requirements of end users; especially naive and parametric end users, and develop specifications for canned transactions that meet these requirements. Application programmers implement these specifications as programs, and than they test, debug, document, and maintain these canned transactions. ¾ End Users: These are the people who require access to the database for querying updating and generating reports. The database exists primarily for their use.
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Information Technology ¾ Database Administrator (DBA): DBA is responsible for authorization access to the database, for coordinating and monitoring its use, and for acquiring the needed software and hardware resources. ¾ Database Designers: These are responsible for identifying the data to be stored in the database for choosing appropriate structures to represent and store this data. Question 6 What are the various views taken into account, while designing the architecture of a Database? Which view is user dependent and which one is user independent? Which view is storage device oriented? Answer The following three views are taken into account, while designing the architecture of a database. (i)



External view (User View)



(ii)



Conceptual (Global view)



(iii)



Internal View (Physical view)



External view (User View) encircles the following: •



It is at the highest level of the database abstraction.



•



It includes only those portions of database or application programs which are of concern to the users.



•



It is described by means of a scheme, called the external schema.



•



It is defined by the users or written by the programmers.



Conceptual (Global view) which is viewed by the Data Base Administrator, encompasses the following – •



All database entities and relationships among them are included.



•



Single view represents the entire database.



•



It is defined by the conceptual schema.



•



It describes all records, relationships and constraints or boundaries.



•



Data description to render it independent of the physical representation.



Internal View (Physical view) contains the following: •



It is at the lowest level of database abstraction.



•



It is closest to the physical storage method.
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It indicates how data will be stored.



•



It describes data structure.



•



It describes access methods.



•



It is expressed by internal schema.



External view is user-dependent as external view is also referred as User View. Conceptual and Internal views are user-independent. Internal view is storage device oriented. Question 7 Discuss salient features of Hierarchical Database structure. Answer Salient features of Hierarchical Database: In a hierarchical database, records are logically organized into hierarchy of relationship. It is arranged in an inverted tree pattern. The following are salient features: (i)



Database structure is less flexible as relationships between records are relatively fixed by the structure.



(ii)



It requires that hierarchy of records must be determined and implemented before a search.



(iii)



Ad hoc queries are difficult and time consuming to accomplish.



(iv)



Frequent management queries may not be supported as effectively.



(v)



Day to day operational data can be processed rapidly.



(vi)



Any group of records with natural relation may fit nicely.



(vii)



Records are logically structured in inverted tree pattern.



(viii)



It provides the parent – child relationship amongst the nodes.



(ix)



It implements one-to-one and one-to-many relationship.



Question 8 Describe DDL and DML. Answer (i)



Data Definition Language (DDL): It defines the conceptual schema providing a link between the logical and physical structures of the database. The logical structure of a database is a schema. A subschema is the way a specific application views the data from the database.
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Information Technology Following are the functions of Data Definition Language (DDL): •



They define the physical characteristics of each record, field in the record, field’s type and length, field’s logical name and also specify relationships among the records.



•



They describe the schema and subschema.



•



They indicate the keys of the record.



•



They provide means for associating related records or fields.



•



They provide for data security measures.



•



They provide for logical and physical data independence.



(ii)



Data Manipulation Language (DML): DML is a Database Language used by data base users to retrieve, insert, delete and update data in a database.



Following are the functions of Data Manipulation Language (DML): •



They provide the data manipulation techniques like deletion, modification, insertion, replacement, retrieval, sorting and display of data or records.



•



They facilitate use of relationships between the records.



•



They enable the user and application program to be independent of the physical data structures and database structures maintenance by allowing to process data on a logical and symbolic basis rather than on a physical location basis.



•



They provide for independence of programming languages by supporting several highlevel procedural languages like COBOL, PL/1 and C++.



Question 9 What are the roles and responsibilities of Database Administrator? Answer The database administrator is a database professional who actually creates and maintains the database, and carries out the policies developed by the data administrator. The various functions performed by DBA are: (i)



Determines and maintains the physical structure of the database.



(ii)



Provides for updating and changing the database, including the deletion of inactive records.



(iii)



Creates and maintains edit controls over changes and additions to the database.



(iv)



DBA uses DDL to define the contents and the structure of the database so that database formats, relationships among various data elements and their usage can easily be described.
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Allows only specified users to access certain paths into the database and thus prevents unauthorized access.



(vi)



Also prepares documentation which includes recording the procedures, standards, guidelines and data descriptions necessary for the efficient and continued use of the database environment.



(vii)



Ensures that operating staff performs its database processing related responsibilities which include loading the database, following maintenance and security procedures, taking backups, scheduling the database for use, etc.



(viii)



Ensures that standards for database performance are met and the accuracy, integrity and security of data is being maintained. He also sets up procedures for identifying and correcting violation of standards documents and corrects errors.



(ix)



He is responsible for incorporating any enhancement into the database environment which may include new utility programs or new system releases and changes into internal procedures for using database etc.



Question 10 What do you understand by Client-Server database and Knowledge database? Explain in brief. Answer A Client-server database is designed in a structure in which one system can connect to another system to perform job. The system that asks the questions and issues the instructions is called client and the system that answer the queries and responds to the instructions is called server. The client machine contains the user interface logic, business logic and the database logic and the server machine contains the database. Both are coupled with a network of high bandwidth. The computational functions are shared in such a way that the server does all such higher level functions which it alone can do leaving the client to perform low level functions. A client-server database can be classified into 2-tier, 3-tier and n-tier models. The system is scalable in as much as clients may be added or removed and the shared resources may be relocated to a larger and faster server or to multiple servers. This type of client-server database is a 2-tier model. In 3-tier and n-tier client-server database designs, there is an application server tier between the data server tier and the client tier. Client tier is responsible for data presentation, receiving user events and controlling the user interface. Application tier handles the business logic, protecting the data from direct access by the clients. Data server tier is responsible for data storage. A knowledge database system provides functions to define, create, modify, delete and read data in a system. The type of data maintained in a database system historically has been declarative data describing the static aspects of the real world objects and their associations. A database system can also be used to maintain procedural data describing the dynamic aspects of the real world objects and their associations, for example, several amended
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Information Technology versions of enactments in the field of labour laws to facilitate management decisions in pay negotiations. When both the declarative and procedural data are stored in a database it constitutes a knowledge database with more powerful data maintenance. Question 11 Discuss the features of Program Library Management System Software. Answer Features of Program Library Management System Software (i)



It provides several functional capabilities to effectively and efficiently manage data center software inventory which includes – Application Program Code, System Software Code and Job Control Statements.



(ii)



It possesses integrity capabilities such that – •



Each source program is assigned,



•



A modification number is assigned,



•



A version number is assigned,



•



It is associated with a creation date.



(iii)



It uses Password, Encryption, Data Compression and Automatic backup.



(iv)



It possesses update capabilities with the facilities of Addition, Modification, Deletion and Re-sequencing library numbers.



(v)



It possesses reporting capabilities for being reviewed by the management and the end users by preparing lists of Additions, Deletions, Modifications, Library catalogue, Library members attributes.



(vi)



It possesses interface capabilities with the Operating System, Job scheduling system, Access control system, Online program management.



(vii)



Controls movement of program from test to production status and



(viii)



At last, changes controls to application programs.



Question 12 Why documentation is required? List any 4 types of documentations required to be prepared prior to delivery of customized software to a customer. Answer The documentation is an important aspect of Software Development Life Cycle which provides a method to understand the various issues related with software development and provide a method to access details related to system study, system development, system testing,
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Data Storage, Retrieval and Data Base Management Systems system operational details, details related to preventive maintenance and details associated with further modification aspects of the software. Four important documentations required to be prepared prior to delivery of customized software to customer are as follows: (i)



Strategic and Application Plans.



(ii)



Application Systems and Program Documentation.



(iii)



System Software and Utility Program Documentation.



(iv)



Database Documentation, Operation Manuals, User Manuals, Testing Manual, Standard Manual, Preventive Maintenance Manual, and Backup Manual are other important documentations.



Question 13 What are the different issues related with the backup and recovery of the databases? Answer 'Backup' is a utility program used to make a copy of the contents of database files and log files. The database files consist of a database root file, log file, mirror log file, and other database files called dbspaces. 'Recovery' is a sequence of tasks performed to restore a database to some point-in-time. Recovery is performed when either a hardware or media failure occurs. Hardware failure is a physical component failure in the machine, such as, a disk drive, controller card, or power supply. Media failure is the result of unexpected database error when processing data. Certain issues related with Database Backup and Recovery A Transaction Log is a file that records database modifications. Database modification consists of inserts, updates, deletes, commits, rollbacks, and database schema changes. A Mirror Log is an optional file and has a file extension of .mlg. It is a copy of a transaction log and provides additional protection against the loss of data in the event the transaction log becomes unusable. An Online Backup is performed by executing the command-line or from the 'Backup Database' utility. When an online backup process begins the database engine externalizes all cached data pages kept in memory to the database file(s) on disk. This process is called a checkpoint. The database engine records the activity in the transaction log file while the database is being backed up. The log file is backed up after the backup utility finishes backing up the database. The log file contains all of the transactions recorded since the last database backup. For this reason the log file from an online full backup must be 'applied' to the database during recovery.
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Information Technology An Offline Backup does not have to participate in recovery but it may be used in recovery if a prior database backup is used. A Live Backup is carried out by using the BACKUP utility with the command-line option. A live backup provides a redundant copy of the transaction log for restart of your system on a secondary machine in the event the primary database server machine becomes unusable. A Full Backup is the database backup utility copies the database and log. An Incremental Backup uses the DBBACKUP utility to copy the transaction log file since the most recent full backup. Question 14 Write short notes on Data warehouse. Answer (i)



Data warehouse: It is a computer database that collects, integrates and stores an organization's data with the aim of producing accurate and timely management information and supporting data analysis. It was developed to meet a growing demand for management information and analysis that could not be met by operational systems. Operational systems were unable to meet this need for a range of reasons: ♦



The processing load of reporting reduced the response time of the operational systems.



♦



The database designs of operational systems were not optimised for information analysis and reporting.



♦



Most organizations had more than one operational system, so company-wide reporting could not be supported from a single system.



♦



Development of reports in operational systems often requires writing specific computer programs, which is slow and expensive.



As a result, separate computer databases began to be built that were specifically designed to support management information and analysis purposes. These data warehouses were able to bring in data from a range of different data sources. The advantages of using a data warehouse are: ♦



Enhanced end-user access to a wide variety of data.



♦



Increased data consistency.



♦



Increased productivity and decreases computing costs.



♦



It is able to combine data from different sources, in one place.



♦



It provides an infrastructure that could support changes to data and replication of the changed data back into the operational systems.
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Data Storage, Retrieval and Data Base Management Systems Question 15 Differentiate Data mining and Data warehousing? Describe the component used in Data warehousing in brief. Answer A Data Warehouse is a computer database that collects, integrates and stores an organization's data with the aim of producing accurate and timely management information and supporting data analysis. These data warehouses were able to bring in data from a range of different data sources, such as mainframe computers, minicomputers, as well as personal computers and office automation software such as spreadsheets and integrate this information in a single place. This capability, coupled with user-friendly reporting tools, and freedom from operational impacts has led to a growth of this type of computer system. A Data Mining is concerned with the analysis of data and the use of software techniques for finding patterns and regularities in sets of data. It is the computer, which is responsible for finding the patterns by identifying the underlying rules and features in the data. The idea is that it is possible to strike gold in unexpected places as the data mining software extracts patterns not previously discernable or so obvious that no-one has noticed them before. Data Mining analysis tends to work from the data up and the best techniques are those developed with an orientation towards large volumes of data, making use of as much of the collected data as possible to arrive at reliable conclusions and decisions. The analysis process starts with a set of data, uses a methodology to develop an optimal representation of the structure of the data during which time knowledge is acquired. Once knowledge has been acquired this can be extended to larger sets of data working on the assumption that the larger data set has a structure similar to the sample data. Components of a Data Warehouse The primary components of the majority of data warehouses are discussed below: (i)



Data Source Layer: Data sources refer to any electronic repository of information that contains data of interest for management use or analytics. This definition covers mainframe databases, client-server databases, PC databases, spreadsheets and any other electronic store of data. Data needs to be passed from these systems to the data warehouse either on a transaction-by-transaction basis for real-time data warehouses or on a regular cycle for offline data warehouses.



(ii)



Data Transformation Layer: The Data Transformation layer receives data from the data sources, cleans and standardizes it, and loads it into the data repository, also called staging data. Some of the activities that occur during data transformation are Comparing data from different systems to improve data quality, Standardizing data and codes, Integrating data from different systems and Performing other system housekeeping functions.
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Information Technology (iii)



Data Warehouse Layer: The Data Warehouse is a relational database organized to hold information in a structure that best supports reporting and analysis.



(iv)



Reporting Layer: The data in the data warehouse must be available to the organization’s staff if the data warehouse is to be made useful. There are a very large number of software applications that perform this function, or reporting can be customdeveloped. Examples of types of reporting tools include: Business Intelligence tools, Executive Information Systems, Online Analytical Processing (OLAP) Tools and Data Mining.



(v)



Metadata Layer: Metadata, or "data about data", is used to inform operators and users of the data warehouse about its status and the information held within the data warehouse. Examples of data warehouse metadata include the most recent data load date, the business meaning of a data item and the number of users that are logged in currently.



(vi)



Operations Layer: Data warehouse operations comprises of the processes of loading, manipulating and extracting data from the data warehouse. Operations also cover user management, security, capacity management and related functions. The following components also exist in some data warehouses: •



Dependent Data Marts



•



Logical Data Marts



•



Operational Data Stores.



EXERCISE Question 1 (i)



(675)10



= ( )2



(ii)



(1000111)2



= ( )10



(iii)



(350.25)10



= ( )2



(iv)



(101110.001)2



= ( )10



Answer Refer to 'Section 2.1 of Chapter 2 i.e. Data Storage, Retrieval and Data Base Management Systems' of Study Material. Question 2 Discuss the Advantages and Disadvantages of Sequential File Organization. Answer Refer to 'Section 2.6.2.2 of Chapter 2 i.e. Data Storage, Retrieval and Data Base Management Systems' of Study Material.
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Data Storage, Retrieval and Data Base Management Systems Question 3 What is Data Base Management System? Discuss the benefits of using DBMS. Answer Refer to 'Section 2.7.4 of Chapter 2 i.e. Data Storage, Retrieval and Data Base Management Systems' of Study Material. Question 4 What is database structure? Explain relational database structure. Answer Refer to 'Section 2.8.3 of Chapter 2 i.e. Data Storage, Retrieval and Data Base Management Systems' of Study Material. Question 5 Discuss various types of database Key in brief. Answer Refer to 'Section 2.8.3.1 of Chapter 2 i.e. Data Storage, Retrieval and Data Base Management Systems' of Study Material. Question 6 Describe in brief the different types of database used to store the data. Answer Refer to 'Section 2.13 of Chapter 2 i.e. Data Storage, Retrieval and Data Base Management Systems' of Study Material. Question 7 Describe briefly how an SQL statement works? What are the elements that are used to form a SQL statement? Answer Refer to 'Section 2.14 of Chapter 2 i.e. Data Storage, Retrieval and Data Base Management Systems' of Study Material. Question 8 Discuss difficulties in management of system document. Answer Refer to 'Section 2.15 of Chapter 2 i.e. Data Storage, Retrieval and Data Base Management Systems' of Study Material. Question 9 What are the elements that are required to be considered in designing of user interface? How the interface design is developed. Answer Refer to 'Section 2.15.2 of Chapter 2 i.e. Data Storage, Retrieval and Data Base Management Systems' of Study Material. Question 10 Discuss various steps in development of a backup and recovery strategy.
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Information Technology Answer Refer to 'Section 2.16.3 of Chapter 2 i.e. Data Storage, Retrieval and Data Base Management Systems' of Study Material. Question 11 What do you understand by the term “Data Mining”? Discuss different stages involved in the process of Data Mining. Answer Refer to 'Section 2.18 of Chapter 2 i.e. Data Storage, Retrieval and Data Base Management Systems' of Study Material. Question 12 Distinguish between the following: (i)



Master File and Transaction File



(ii)



Sequential File Organization and Random File Organization



Answer Refer to 'Chapter 2 i.e. Data Storage, Retrieval and Data Base Management Systems' of Study Material. Question 13 Write Short notes on (i)



Distributed Database



(ii)



Object Oriented Database



(iii)



E-R Model



(iv)



Computer Data Code



(v)



Data Dictionary



(vi)



Data Independence



Answer Refer to 'Chapter 2 i.e. Data Storage, Retrieval and Data Base Management Systems' of Study Material.
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