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Advanced Database Management System



Course Title: Advanced Database Management System Course No. : ICTEd 525 Nature of course: Theoretical + Practical Level: M.Ed. Credit Hour: 3(2T+1P) Semester: Second Teaching Hour: 80(32+48)



1.



Course Description The course, Advanced Database Management System, is a core course for students studying towards acquiring the Master of Education in Information and Communication Technology (M. Ed. ICT). In this course we will study about the Database Management System as a key role in Information Management. Various principles of database management system (DBMS) as well as its advanced features are discussed. This course also considers distributed databases and emerging trends in database system. The overall aim of this course is to introduce the various ways of designing and implementing database systems, its features and distributed databases. The course commences with basic design and implementation of relational databases..



2.



General Objective of the Course: The overall aims and objectives of this course are to:  Develop the knowledge and understanding the underlying principles of Relational Database Management System  Build up the capacity to learn DBMS advanced features  Develop the competence in enhancing database models using distributed databases  Build up the capacity to implement and maintain an efficient database system using emerging trends



3.



Course Outlines: Specific Objectives 







Contents



Teaching Hours



Study and analyze Unit 1: Review of Relational DBMS 1.1 Concepts of Relational Databases the basic concepts of 1.2 Integrity Constraints Relational Database 1.3 Normalization Design.



4



To explorer basic concept of the DML and DDL and to apply the concept in practical way. Describe the process of DB Query processing and evaluation



12



1.4 Relational Algebra 1.5 Relational Database Management System 1.6 Relational Database Design: The Entity Relational (ER) model Unit 2: Review of Database Implementation and SQL 2.1 Conceptual Design 2.2 Logical Design 2.3 Physical Design 2.4 Performance Measures 2.5 Introduction to SQL 2.6 Relational Database 2.7 SQL Statements 2.8 Introduction to Query Processing & Evaluation 2.9 Selection, Projection Operations 2.10 Join Strategies 2.11 Structure of Query Optimizer
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Unit 3: Distributed Database Concepts Differentiate 3.1 Fundamentals of Distributed Databases between DBMS and 3.2 Features of a Distributed DBMS Distributed DBMS. 3.3 Advantages and Disadvantages of Distributed DBMS . 3.4 3.5 3.6 3.7



4



An Example of Distributed DBMS Homogeneous and Heterogeneous Distributed DBMSs Functions of Distributed DBMS Components of a Distributed DBMS 8



Demonstrate the design concept of distributed database. Illustrate the different types of distributed database architectures.



Unit 4: Distributed Database Design and Architecture



Demonstrate and implement the different concurrency control mechanisms used in Distributed DBMS.



Unit 5: Distributed Transaction Management and Concurrency Control



Describe the concept of principle of distributed deadlock and conditions of deadlock. Illustrate the different deadlock handling mechanisms.



Unit 6: Distributed Deadlock and Recovery Management 6.1 Introduction to Deadlock 6.2 Distributed Deadlock Prevention 6.3 Distributed Deadlock Avoidance 6.4 Distributed Deadlock Detection and Recovery 6.5 Distributed Recovery Management 6.6 Introduction to Recovery Management 6.7 Failures in a Distributed Database System 6.8 Steps Followed after a Failure 6.9 Local Recovery Protocols 6.10 Distributed Recovery Protocols 6.11 Network Partition



6



Demonstrate the techniques used to optimize relational queries in



Unit 7: Distributed Query Processing 7.1 Concepts of Query Processing 7.2 Objectives of Distributed Query Processing 7.3 Phases in Distributed Query Processing 7.4 Join Strategies in Fragmented Relations



10



4.1 4.2 4.3 4.4 4.5 4.6 4.7



Distributed Database Design Concepts Objectives of Data Distribution Data Fragmentation The Allocation of Fragments Transparencies in Distributed Database Design Client/Server System Peer-to-Peer Distributed System 4.8 Multi-Database System (MDBS) 8



5.1 5.2 5.3 5.4



Basic Concepts of Transaction Management ACID Properties of Transactions Objectives of Distributed Transaction Management A Model for Transaction Management in a Distributed System 5.5 Classification of Transactions 5.6 Distributed Concurrency Control 5.7 Objectives of Distributed Concurrency Control 5.8 Concurrency Control Anomalies 5.9 Distributed Serializability 5.10 Classification of Concurrency Control Techniques 5.11 Locking-based Concurrency Control Protocols 5.12 Timestamp-Based Concurrency Control Protocols 5.13 Optimistic Concurrency Control Technique
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distributed database environment.



7.5 Global Query Optimization Algorithms 7.6 Distributed Database Security 7.7 View Management 7.8 Authorization and Protection 7.9 Semantic Integrity Constraints 7.10 Global System Catalog



Explorer and apply implementation mechanism of mobile databases with mobile computing. Illustrate the concept of OODBMS, SDD-1, R* distributed database system. Introduce the concept of XML. Implementing the XML codes in real life problem solving approach .



Unit 8: Mobile Databases and Object-Oriented DBMS 8.1 Mobile Databases 8.2 Object-Oriented Database Management Systems 8.3 SDD-1 Distributed Database System 8.4 General Architecture of SDD-1 Database System 8.5 R* Distributed Database System 8.6 Query Processing in R*



4



Unit 9: Database and XML 9.1 Introduction to Database and XML 9.2 XML Trees 9.3 XML Syntax Rules 9.4 XML Elements 9.5 XML Naming Rules 9.6 XML Attributes



6







To illustrate the use and importance of Data warehousing and Data mining in modern business application.



Unit 10: Data Warehousing and Data Mining 10.1Introduction to Data Warehousing 10.2Data Warehouse Architectures 10.3Data Warehousing Schema 10.4Data Warehousing Objects 10.5Fact Tables 10.6Introduction to Data Mining 10.7Data Mining Functions 10.8Data Mining Technologies



4







Discuss and analyze the emerging Database Models Technologies and Application



Unit 11: Big Data and Application domain 11.1 Introduction to Big Data 11.2 Features of Big Data 11.3 Big Data Technology 11.4 Database on the World Wide 11.5 GIS Application 11.6 GENOME Data Management 11.7 Digital Libraries



4











 



Part II: Practical Laboratory Work with oracle latest version:
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Normalization E- R Diagram DDL and DML using SQL. Selection, Projection Operations Join Strategies Structure of Query Optimizer Distributed Transaction Management and Concurrency Control Distributed Deadlock and Recovery Management Distributed Query Processing View Management and Authorization and Protection XML



Instructional Techniques The instructional techniques for this course are divided into two groups. First group consists of general instructional techniques applicable to most of the units. The second group consists of specific instructional techniques applicable to specific units. 4.1 General Techniques  



Providing the reading materials to the students to familiarize the units. Lecture, question-answer, discussion, brainstorming, practical, and buzz session.



4.2 Specific Instructional Techniques Unit



Activity and instructional techniques



I to IX



Lecture, Discussion, Practical



Teaching (30)



Hours



Note: Specific Instructional Techniques may or may not require for each of the units mentioned in course outline.



4



Evaluation



4. Evaluation (Internal Assessment and External Assessment): Nature of Internal External Semester course Assessment Practical Examination Exam/Viva Theory 40% 20% 40%



Total Marks



100%



Note: Students must pass separately in internal assessment, external practical exam / viva and or semester examination. 4.1 Evaluation for Part I ( Theory)



a. Internal Evaluation 40% Internal evaluation will be conducted by course teacher based on following activities: 1) Attendance 5 points ICTEd_525_2nd semester
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Participation in learning activities First assessment ( written assignment) Second assessment ( Term examination ) Third assessment ( Internal Practical Exam/Case Study) Total



5 points 10 points 10 points 10 points 40 points



Note: First assignment/assessment might be book review /article review, quiz, home assignment etc according to nature of course. Second assignment/assessment might be project work, case study, seminar, survey/field study and individual/group report writing, term paper based on secondary data or review of literature and documents etc and third assignment will be term exam. b. External Evaluation (Final Examination) 40% Examination Division, office of the Dean, Faculty of Education will conduct final examination at the end of semester. 1) Objective type question (Multiple choice 10questionsx1mark) 10 marks 2) Short answer questions (6 questions x 5 marks) 30 marks Total



40 marks



4.2 Evaluation for part II (practical) 20% Nature of the course Practical



5.2.1.



5



Semester final examination by External Examiner 100%



Total percent 100 %



Practical Examination Evaluation Scheme a) External assessment …………………………100% i) Record book ………………………. 20% ii) Laboratory work exam/Case………..40% iii) VIVA………………………………..40%



Recommended books and reading materials (including relevant published articles in national and international journals)



Ramakrishnan, R., & Gehrke, J. (2003). Database management systems. Boston: McGraw-Hill. Ray, C. (2009). Distributed database systems. Delhi: Pearson. Powell, G. (2007). Oracle 10g database administrator: implementation & administration. Boston, Mass.: Thomson Course Technology.



Reference materials
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Abramson, I. (2004). Oracle Database 10g: a beginner’s guide. Delhi: McGraw-Hill. Connolly, T. (2008). Business database systems. Harlow, England ; New York: Addison-Wesley. Rajan, C. (2007). Oracle 10g database administrator II: backup/recovery & network administration. Australia ; Boston, Mass: Thomson Course Technology. Silberschatz, A. (2011). Database system concepts (6th ed.). New York: McGraw-Hill.
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