
MSC IT 2nd 

Data Structures Using ‘C’ 

 

Introduction: Basic Terminology, Elementary Data Organization, Data Structure operations, Algorithm 

Complexity and Time-Space trade-off. Arrays: Array Definition, Representation and Analysis, Single and 

Multidimensional Arrays, address calculation, application of arrays, Character String in C, Character string 

operation, Array as Parameters, Ordered list, Sparse Matrices, and Vector. Stacks: Array Representation 

and Implementation of stack, Operations and Stacks: Push and POP, Array Representation of Stack, Linked 

Representation of stack, Operations Associated with Stacks, Application of stack, Conversion of Infix to 

Prefix and Postfix Expressions, Evaluation of postfix expression using stack. Recursion: Recursive definition 

and processes, recursion in C, example of recursion, Tower of Hanoi Problem, simulating recursion 

Backtracking, recursive algorithms, principles of recursion, tail recursion, removal of recursion.  

Queues: Array and linked representation and implementation of queues, Operations on Queue; Create, 

Add, Delete, Full and Empty, Circular queue, Dequeue, and Priority Queue. Link List: Representation and 

implementation of Singly linked lists, Two-way Header List, Traversing and Searching of Linked List, 

Overflow and Underflow, Insertion and deletion  to from Linked Lists, Insertion and deletion Algorithms, 

Doubly linked list, Linked List of Array, Polynomial representation and addition, Generalized linked list, 

Garbage Collection and Compaction.  

Trees: Basic terminology, Binary Tree, Binary tree representation algebraic Expressions, Complete Binary 

Tree, Extended Binary Tree, Array and Linked Representation of Binary trees, Traversing Binary trees, 

Threaded Binary trees. Traversing Threaded Binary tree, Huffman algorithm. Searching and Hashing: 

Sequential search, comparison and analysis, Hash Table, Hash Function, Collection Resolution Strategies, 

Hash Table Implementation.  

Sorting: Insertion Sort, Bubble sorting, Quick Sort, Two way Merge Sort, Heap Sort, Binary Search Trees: 

Binary Search (BST), Insertion and Deletion in BST, Complexity of search Algorithm, Path Length, AVL Tree, 

B-trees.  

File Structures: Physical Storage Media File Organization, Organization of records into Blocks, Sequential 

Files, Indexing and Hashing, Primary indices, Secondary indices, B+ Tree index Files B Tree index Files, 

Indexing and Hashing Comparisons.  



Relational Database Management Systems 

Introduction: An overview of database management system, Database System Vs File System, Database 

system concepts and architecture, data models schema and instances, data independence and data base 

language and interfaces, Data definitions language, DMI, Overall Database structure. Data modeling using 

the Entity Relationship Model: ER model concepts, notation for ER diagram, mapping constraints, keys, 

Concepts of Super Key, candidate key, primary key, Generalization, aggregation, reduction of an ER 

diagrams to tables, extended ER model, relationships of higher degree.  

Relational Data Model and Language: Relational data model concepts, integrity constraints: entity 

integrity, referential integrity, Keys constraints, Domain constraints, relational algebra, relational calculus, 

tuple and domain calculus.  

 

Introduction to SQL: Characteristics of SQL, Advantages of SQL, SQL data types and literals, Types of SQL 

commands, SQL operators and their procedure, Tables, views and indexes Queries and sub queries, 

Aggregate functions, Insert, update and delete operations, Joints, Unions, Intersection, Minus, Cursors in 

SQL. PL/SQL, Triggers and clusters.  

  

Database Design & Normalization: Functional dependencies, normal forms, first, second third normal 

forms, BCNF, inclusion dependencies, loss less join decompositions, normalization using FD, MVD, and 

JDs, alternative approaches to database design  

 

Transaction Processing Concepts: Transaction system, Testing of seralizability, Seralizability of schedules, 

conflict and view seralizable schedule, recoverability, Recovery form transaction  failures, deadlock 

handling .  

 Concurrency Control Techniques: Concurrency control, locking Techniques for concurrency control. 

 

 

 



Operating System 

Introduction: Definition and Types of operating systems, Batch Systems, multi programming, time-sharing 

parallel, distributed and real-time systems, Operating system structure, Operating system components 

and services, System calls, system programs, Virtual machines.  

  

Process Management: Process concept, Process scheduling, Cooperating processes, Threads, Interprocess 

communication, CPU scheduling criteria, Scheduling algorithms, Multiple-processor scheduling, Real-time 

scheduling and Algorithm evaluation.  

Process Synchronization and Deadlocks: The Critical-Section problem, synchronization hardware, 

Semaphores, Classical problems of synchronization, Critical regions, Monitors, Deadlocks-System model, 

Characterization, Deadlock prevention, Avoidance and Detection, Recovery from deadlock, Combined 

approach to deadlock handling.  

  

Storage Management: Memory Management-Logical and Physical Address Space Swapping, Contiguous 

Allocation, Paging Segmentation with paging in MULTICS and Intel 386, Virtual Memory, Demand paging 

and its performance, Page replacement algorithms, Allocation of frames, Thrashing, Page size and other 

considerations, Demand segmentation, File systems, secondary storage structure, File concept, access 

methods, directory implementation, Efficiency and performance, recovery, Disk structure, Disk scheduling 

methods, Disk management, Recovery, Disk structure, disk scheduling methods, Disk management, Swap-

Space management, Disk reliability.  

  

Security & Case Study: Protection and Security-Goals of protection, Domain of protection, Access matrix, 

Implementation of access Matrix, Revocation of Access Rights, Language based protection, The security 

problem, Authentication, One time passwords, Program threats, System threats, Threat Monitoring, 

Encryption.  

 

 

 



Software Engineering and Project Management 

Introduction: Introduction to software engineering, Importance of software, evolving role of software, 

Software Characteristics, Software Components, Software Applications, Software Crisis, Software 

engineering problems, Software Development Life Cycle, Software Process.  

Software Requirement Specification: Analysis, Principles, Water Fall Model, The Incremental Model, 

Prototyping, Spiral Model, Role of management in software development, Role of matrices and 

Measurement, Problem Analysis, Requirement specification, Monitoring and Control.  

 

Software-Design: Design principles, problem partitioning, abstraction, top down and bottom up-design, 

Structured approach functional versus object oriented approach, design specifications and verification, 

Monitoring and control, Cohesiveness, coupling, Forth generation techniques, Functional independence, 

Software Architecture, Transaction and Transaction and Transform Mapping, Component level Design, 

Forth Generation Techniques.  

  

Coding: Top-Down and Bottom­Up programming, structured programming, information hiding, 

programming style and internal documentation.  

Testing principles, Levels of testing, functional testing, structural testing, test plane, test case 

specification, reliability assessment, software testing strategies, Verification and validation, Unit testing, 

Integration Testing, Alpha & Beta testing, system testing and debugging.  

  

Software Project Management: The Management spectrum (The people, the product, the process, the 

project) Cost estimation, project scheduling, staffing, software configuration management, Structured Vs. 

Unstructured maintenance, quality assurance, project monitoring, risk management.  

Software Reliability & Quality Assurance: Reliability issues, Reliability metrics, Reliability growth modeling, 

Software quality, ISO 9000 Certification for software industry, SEI capability maturity model, comparison 

between ISO & SEI CMM. CASE (Computer Aided Software Engineering): CASE and its scope, CASE support 

in software life cycle, documentation, project management, internal interface, Reverse Software 

Engineering, Architecture of CASE environment. 



Object Oriented Analysis and Designing 

Object modeling: Objects and classes. Links and associations. Generalization and inheritance. Grouping constructs. 

Aggregation. Generalization as extension and restriction. Multiple inheritance. Meta data, candidate keys. Dynamic 

modeling: Events and states Nesting. Concurrency. Functional modeling : Data flow diagrams. Specifying operations. 

 

Analysis: Object modeling. Dynamic modeling, functional modeling. Adding operations. Iteration. 

 

System design: Subsystems. Concurrency. Allocation to processors and tasks. Management of data stores. Control 

implementation. Boundary condition. Architectural frameworks. Object design: Optimization, implementation to 

control. Adjustment of inheritance. Design of associations. Documentation. Comparison of methodologies. 

 

Implementation: Using a programming language, a database system. Programming styles. Reusability, extensibility, 

robustness, programming-in-large, case study. 

 


