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Syllabus for Dairy Technologist ( LEVEL- 7)

PAPER – I   Dairy/Food science





70 marks

 Physical Chemistry of Milk 

Composition of milk of different species . Density and specific gravity,  Surface tension , Viscosity of milk, Refractive index, Freezing point and boiling point of milk.. Osmotic pressure., Electrical conductance . concept of pH and their scale., milk as a buffer system. : Redox potential,

Milk Production Management & Dairy Development 

Introduction to Animal Husbandry. Distinguishing characteristics of Nepalese, Indian and exotic breeds of dairy animals and their performance.. General dairy farm practices- National Dairy Development Board-aim and objectives, policy orientation in dairy development. Dairy co-operative organization, Dairy development Corporation, Income & employment potential.. Milk production problems and policies.

 Food & Dairy Microbiology 

  Assessment of microbial quality of milk. Role of microorganisms in spoilage of milk; souring, curdling, bitty cream, proteolysis,lipolysis; abnormal flavors and discoloration. Mastitis milk: Processing and public health significance, Food infection, intoxication and toxic infection caused by milk borne pathogens .  Basic aspects and scope of food microbiology. Intrinsic and extrinsic factors that affect microbial growth in foods. Microbial spoilage of fruits, fruit juices, vegetables, cereals, meat, poultry, sea foods, carbonated soft drinks, canned foods; control of spoilage. Food preservation : physical methods; chemical preservatives and natural antimicrobial compounds, biology based preservation system. 

Market Milk 

Market milk industry in Nepal and abroad, Collection and transportation of milk;  Organization of milk collection routes, practices for  preservation at farm, refrigeration, natural microbial inhibitors, lactoperoxidase system. Sensory, Physical ,Chemical  & microbiological tests for grading raw milk. Reception and treatment (pre-processing steps) of milk in the dairy plant,  Clarification, Homogenisation, Thermal processing of milk, HTST & UHT treatment. Nutritive value of milk. Efficiency of plant operation: product accounting, setting up norms for operational and processing losses for quantity, fat and SNF, monitoring efficiency. Maintaining plant hygiene & HACCP.. Preparation of special milks; toned, double toned, standardised, flavoured, sterilised.. Detection of adulterants and preservatives in milk.

Heat and Mass Transfer 

Basic heat transfer process, thermal conductivity . Heat transfer through composite walls and insulated pipelines.: Heat flow through slab, hollow sphere and cylinder with uniform heat generation,. Heat Exchangers, jacketed kettles, LMTD, parallel and counter flow heat exchangers, Shell and tube and plate heat exchangers, Heat exchanger design. Application of different types of heat exchangers in dairy and food industry., 

Chemistry of Milk 

Definition and structure of milk, factors affecting composition of milk, chemical composition & physico-chemical properties of casein, Whey protein  and non proteins nitrogen constituents of milk , Estimation of milk proteins  ,Milk enzymes with special reference to lipases, Xanthine Oxidase, phosphates, proteases and lactoperoxidase ,Milk carbohydrates

their status and importance. Physical and chemical properties of lactose, composition and classification of milk lipids. Milk phospholipids and their role in milk products, Unsaponifiable matter and fat soluble vitamins, Milk Salts:,Trace elements 

Traditional Dairy Products 

 Traditional milk products in  Nepal & India.  Classification of types, standards methods of manufacture , preservation & factors affecting yield of khoa. Mechanization in manufacture of khoa. Confectioneries made from Khoa.Chhana & chhana -based sweets, Paneer ,manufacture packaging and preservation.. Churpi;description & method of manufacture,. Misti dahi , Sikarni, Lassi, Mohi etc.

Condensed & Dried Milks 

History, status and scope , Definition and legal standards: Manufacturing techniques of  Condensed milk,sweetened condensed milk and evaporated milk.,Recombined sweetened condensed milk. Grading and quality of raw milk for condensed and evaporated milk, Recent advances with reference to freeze concentration and membrane concentration, Dried Milks:History and status , Grading and quality of raw milk for dried milks,Manufacture of skim milk powder (SMP), whole milk powders and heat classified powders,National  and International Standards for dried milk, Manufacture of infant foods, malted milk foods and other formulated dried products

Fat Rich Dairy Products 

Status of fat-rich dairy products . standard & manufacture of various typed of cream, Legal standards & Technology of Butter manufacture. Manufacture, packaging, storage and characteristics of margarine .Ghee and butter oil; Methods of production, self life & storage

Dairy & Food Engineering 

 Principles of Refrigeration & air conditioning & its application in food Industry,

Construction, working, care & maintenance of various equipment used in dairy processing such as filtration, separation,mixing,CIP,Homogenisation,Pasteurisation,UHT, packaging, refrigearion , steam raising etc.

Introduction of Dairy Plant design and layout. Type of dairies, reception flexibility. Classification of dairy plants, Location of plant,selection of site. Dairy building planning,. General points of considerations for designing dairy plant. 

Economic Analysis 

Basic concepts-wants, goods, wealth, utility, consumption, demand and supply, Consumer

behaviour. Theory of demand,. Theory of production, . Concepts of costs-fixed and variable costs, short run and long run costs, average and marginal costs, economics and diseconomies of scale. Concept of market , pricing and output under different market situations, market price and normal price, price determination . National income – GDP, GNP, NNP, disposable personal Income, per capita income, inflation

 Cheese Technology 

Origin and history of development of cheese manufacture,  Definition, standards and classification of cheese. Milk quqlity. Cheese additives and preservatives. Role of starter culture in relation to cheese quality. Rennet preparation and properties, rennet substitutes.  Manufacture of different varieties of cheese: Cheddar, Gouda, Swiss, Mozzarella, Cottage. Role of milk constituents and changes during manufacture and ripening in cheese. Factors affecting yield of cheese. Packing,storage and distribution of 

cheese. Manufacture of processed cheese, cheese spread and processed cheese foods. Mechanization and automation in cheese processing. Microbiological critical control of cheese cold store.

Ice-Cream & Frozen Deserts

History, development and status of ice cream industry, Definition, classification and composition of ice cream and other frozen desserts, Stabilizers and emulsifiers-their classification, properties and role in quality of  icecream, Technological aspects of ice cream manufacture, , Types of freezers, Processing and freezing of icecream mix and control of over run, Packaging, hardening, storage and shipping of icecream, food safety & legal standards, Recent advances in ice-cream industry and plant management, Technology for preparation of dried ice-cream milk mix. And Nutritive value of ice-cream.

 Starter Culture and Fermented Milk Products 

Introduction of starter cultures & their importance in dairy industry, classification of Lactic

Acid Bacteria; Metabolism of Lactic Acid Bacteria Mixed and define strain starter culture;

propagation of starter cultures;  starter concentrates direct bulk and direct vat starter cultures; starter distillates. Quality and activity of starter cultures; defects in starters and their control; 

freezing and freeze-drying;. Kefir and Kumiss:. Microbiology of other fermented milks such as Bugarian milk, cultured buttermilk, Leben and Yakult;  Concept of probiotic starters and their application in probiotic dairy food.

 Quality and Safety monitoring in Dairy Industry 

Current awareness on quality and safety of dairy foods; consumer awareness and their

demands for safe foods; role of codex alimentarious commission (CAC) in harmonization

of international standards; quality (ISO 9001:2000) and food safety (HACCP) system and

their application during milk production and processing. National and international food

regulatory standards;NS, BIS, PFA, ICMSF, IDF etc., their role in the formulation of standards

for controlling the quality and safety of dairy foods.

 By-Products Technology 

Status, availability and utilization of dairy by-products . Associated economic and pollution problems., Physico chemical characteristics & processing of whey, butter milk and ghee residue, By-products from skim milk: Casein:, Lactose:. Nutritional characteristics of by products.

Judging of Dairy Products 

Introduction, definition and importance of sensory evaluation in relation: to consumer 

acceptability and economic aspects;. Design and requirements of sensory evaluation . Basic principles: Senses and sensory perception, Fundamental rules for scoring and grading of milk and milk products. Types of tests – difference tests (Paired comparison, due-trio, triangle) ranking, scoring, Hedonic scale and descriptive tests. 

Packaging of Dairy Product

 Importance of Packaging, Packaging
 Characteristics of basic packaging materials: Paper (paper board, corrugated paper, fibre board), Glass, Metal, Plastics, Foils and laminates, retort pouches, Package forms, Legal requirements of packaging materials and product information. Packaging of milk and dairy products. Modern Packaging Techniques; Vacuum Packaging, Modified atmosphere packaging (MAP), Eco-friendly packaging, Coding and Labelling of Food packages, Aseptic Packaging (AP )

Food Technology 

Status of food industry in  Nepal and abroad, magnitude and interdependence of dairy and food industry. Prospects for future growth ..Manufacture of breakfast cereals. Bakery products: Breads, biscuits, crackers and cakes.Soy milk.Peanut milk: Miltone (flavoured, (pasteurized),Vegetable protein isolate/concentrates:.Manufacture of malted milk - vacuum tray drying and spray drying processes.Vegetable, fruit and juice.Structural properties of vegetables and fruits..Post-harvest processing:.Fruit processing: Juice processing:.Tomato juice and tomato juice blends.Vegetable juices.Jams, jellies and fruit preserves.Beverage: Classification, scope, carbonated, non-alcoholic beverages manufacture.Coffee: production practices, structure of coffee / chicory.Coffee processing: Chocolate products, Cocoa bean processing, chocolate liquor.Cocoa butter, chocolate manufacture.Manufacture of chocolate confections.Confectioneries, Toffees, Caramels

Paper – II  

Part – I  Dairy & Food  Industry Management



Marks -50

Financial Management & Cost Accounting 

Scope and objectives of financial management. Different Systems of Accounting:. Doubles entry system of Book-Keeping. :  financial statements,. Financial Analysis :  Ratio analysis.  Break-even analysis,Profit analysis and operating analysis, Investment decision : Time value of money, Net present value, Investment evaluation criteria, NPV method, Internal rate of return method,

Profitability index method, Pay back period method, Accounting rate of return method.

Entrepreneurship Development and Industrial Consultancy 

Entrepreneurship Development: Assessing overall business environment. Overview of Nepalese social, political and economic systems and their implications for decision making by individual entrepreneurs. Globalisation and the emerging business /entrepreneurial environment. Concept of entrepreneurship; entrepreneurial and managerial characteristics; managing an enterprise; motivation and entrepreneurship development; entrepreneurship development programs; SWOT analysis, Generation, incubation and commercialization of ideas and innovations. Government schemes and incentives for promotion of entrepreneurship. Government policy on Small and Medium Enterprises  and Report and Evaluation 

Marketing Management & International Trade 

concepts  & scope of marketing management ; concepts of marketing- mix, Marketing Opportunities Analysis: Marketing research and marketing information systems; Marketing Planning Process. Product policy and planning : Product mix;. Marketing channel decisions. Retailing, wholesaling and distribution. Pricing Decisions.. Promotion-mix decisions. Advertising; Exports- Direct exports, indirect exports, Licensing, Joint Ventures, Direct investment & internationalization process,  World Trade Organization (WTO)

Industrial Statistics 

 Measures of central tendency, Measures of dispersion,  Elementary notions of probability, Laws of addition and multiplication probability. Theoretical frequency distributions  its applications. Concepts of sampling methods.Introduction to testing of hypotheses  and their application in the field of dairying. Analysis of variance, Simple correlation coefficient and its test of significance. Basic concepts of statistical quality control, Control charts for variables and attributes, Fundamental concepts of acceptance sampling plan.

COMPUTER- IT in Dairy & Food Industry

 Computerization and IT in food & dairy industries. Computers, Operating Environments and Information Systems for various types of dairy Industries, Principles of communication. Role of Computer in Optimization;. Dairy Process Modeling and Simulation. Instrumentation, Process control,Inventory control, Automation, Robotics, Expert Systems and Artificial Intelligence, Instrumentation.

Dairy Plant Management & Pollution Control

Production Management, planning & Control, Work study and measurement moiton and time study,Plant Operations. Efficiency factors losses, , Personal Management . Safety : hazards ,Plant Maintenance. Prevention & Break-down maintenance . Food , personnel &  plant hygiene, water quality etc. Cleaning and Sanitation ,Effluent treatment: Environmental pollution. Air pollution. Water pollution. Solid waste pollution. Noise pollution. Soil pollution. Radio active pollution.  Recycling of factory effluent.

Dairy Extension Education 
Principles and objectives of extension education,  Extension Teaching Methods, Key elements of communication. Models of communication, Classification, planning and selection of A.V.Aids. Identification of rural leaders, their characteristics, roles and functions in rural development,

. Need, principles and steps of programme planning. Evaluation of extension programmes.. Group Discussion Technique, Developing Communication and Overall Skills, Brain-storming Technique for developing the Decision making Process
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Syllabus for Business Development Officer (Level-7)
Paper  I Business and Enterprise Management:



      70Marks
1. Business Environment: 
a) Concept, Significance and nature of Business environment: Elements of environment internal and external.  
b) Public Sector-Its objectives and working, major problems of public sector enterprises, privatization. 
c) Economic Planning in Nepal, liberalization, WTO.
2. Decision Making process and theories.
3. Strategic Management Concepts, Theory and its application.
4. Management Information System:
a) Concept, Evolution, Goals, Information and Data, Classification of MIS, Limitation of MIS, Characteristics of MIS.

b) Types of information systems, information systems for marketing area.

c) System development life cycle, Methods and steps in implementation of systems, Threats to information systems, risk and control measures.

d) Use of computer network. 

5. Statistical Analysis and operations Research. 
a) Statistics : Concept, Significance and Limitations. Collection of primary and Secondary data, Classification and tabulation.

b) Measures of Central Tendency: Mean, Medium and Mode. Measures of Dispersion, Range, Mean Deviation, Standard Deviation and Quartile Deviation.

c) Sampling: Methods of Sampling, Estimation Point and Interval estimates, Statistical Testing. 

6. Role and Business activities of Dairy Industries in Nepal and its Significance. 
Paper  II:
Part I:Marketing Management:






     50 Marks
1. Marketing Management:
a) Concept, nature, scope and importance of marketing: Marketing concept and its evolution. Strategic Marketing Planning.

b) Market Analysis and selection: Marketing environment- macro and micro components and their impact on marketing decisions, Market segmentation and positioning, Buyer behavior, consumer verses organizational buyer, consumer decision making process.

c) Product Decision: Concept of a product, Classification of products, Major product decisions; Product line and product mix, Branding, Packaging and labeling, Product life cycle-strategic implications. New product development and consumer adoption process.

d) Pricing Decisions: Factors affecting price determination, Pricing Policies and strategies, discounts and rebates.

e) Distribution channels and physical distribution decisions: Nature, functions and types of distribution channels: Distribution channel    inter machineries: Channel Management decisions; Retailing and whole selling.
f) Marketing Research, Marketing organization and control, issues and development in marketing. 

2. Advertising Management:
a) Promotion Decisions: Communication Process, Sales promotion, Publicity and public relations.

b) Advertising: Its role in the marketing process, determining advertising budget, copy designing and testing ; Media selection, Measuring of the effectiveness of promotional programs; Sales promotion-tools and techniques.

3. E-commerce: Internet, Electronic payment systems; E-marketing (B2B, B2C) ;  cyber laws in Nepal.
Part II:  

Rules & Regulation:
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Syllabus for IT Supervisor (Level-5)
Paper  I – Computer & Information Technology-(I) 



     70 Marks
a) Introduction to Computer: Classification of Digital Computer Systems, Anatomy of a Digital Computer, Computer Architecture, Memory units, Auxiliary, storage devices, input/output devices.

b) Computer Software: Introduction, Computer software types, programming languages, General Software features and trend, Software generation.

c) Database Management System(DBMS): Introduction, Data processing, Database design, Database Normalization, Hierarchical, Network and Relational Database Management System, DDL, DML, Stored data structure language and Query language, Memory Management Techniques used in computers, Recent trend in DBMS.

d) Data Communication and Networks: Introduction, data communication using Modem, computer networks, network topologies, network protocols and software, applications of computer networks.

e) Information, communication, technology: email, Internet, Intranets and World Wide web, Multimedia tools, e-commerce, Hypermedia, Data warehouses and Data marts, Data mining, Online Analytical Processing (OLAP). 

Paper  II 

Part –I Computer & Information Technology –(II) 



      50 Marks
1. Management Information System (MIS): Introduction, Importance aspects of MIS, Decision Support System (DSS) and Artificial Intelligence (AI), Operation Supports System (OSS), Information System architecture and Management, System analysis and design, System approach to MIS, Security and Ethical challenge. 

2. Computer and information system in Business: Credit and Collection, Purchase, Production planning and control, project management, Business, accounting, Marketing and Manufacturing Information System. 

3. Statistical techniques in Computer Science: Organizing and Statistical Survey, Sources of data, Sampling and Sampling design, Classification and Tabulation of data, Diagrammatic and Graphic presentation, Statistical quality control, Business forecasting, Partial and Multiple correlation, Statistical decision theory. 
Part: II  Rules Regulation 




                         20 Marks

1. Corporation Act 2021.

2. Personnel and Financial Regulation of DDC.
3. IT/Cyber Laws of Nepal. 
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Syllabus for Maintenance Engineer (Level -7)

Paper: I:  Maintenance Engineering 





  70 Marks
1. Basic Electrical Engineering: Network Analysis, Circuit Differential Equation, Circuit Dynamics, Laplace Transform, Transfer Function, Fourier Series and Transform, Frequency Response of Network, One –port Passive Network, Two-port Passive Network . 

2. Electronics Devices: Non-Linear Model, Semiconductor Diode, Bipolar Junction Transistor (BJT), BJT biasing and Thermal Stabilization, The Small Signal Low Frequency Analysis, The High Frequency model of BJT, The Junction Field Effect Transistor (JFET), The Metal oxide Semiconductor Field Effect Transistor (MOSFET), Clippers, Clampers, and Rectifiers. 

3. Electronics Circuits: Low Frequency Transistor Amplifier Circuits, Untuned Amplifiers, Large Signal Amplifiers, Feedback Amplifiers, Oscillators, Differential Amplifier, Operational Amplifiers, Logarithmic Amplifier, A/D and D/A Conversions, Regulated Power Supply . 

4. Engineering Material: Dielectric Properties in Static Fields, Dielectric properties in Alternating Fields, Insulating Materials, Dielectric Breakdown, Magnetic Properties of Materials, Conductive Materials, Semiconductors, Materials for Direct Energy Conversion Devices, Materials for refrigeration and air-conditioning. 

5. Logic Circuits: Introduction, Number System and Codes, Boolean Algebra and Logic Gates, Simplification of Boolean Function, Combination Logic, MSI and LSI Components in Combinational Logic Design, Sequential Logic, Registers, Counters and Memory Unit, Arithmetic Logic Units. 

6. Control System: Introduction, Mathematical Modeling of Physical System, System Transfer Functions and Responses, State-Variable Analysis, Stability, Time-Domain analysis of Control Systems, Root Locus Technique, Frequency Domain (Response)   Method, Control System Simulation using MATLAB* and TUTSIM, Performance specifications for control Systems, Design of Control System. 

7. Microprocessor: Introduction, 8 Bit Microprocessor and Programming, 16 Microprocessor and Assembly language Programming, Bus Structure and Memory Devices, Input/ Output Interfaces, Interrupt, Introduction to Advanced Microprocessor Architecture. 

8. Instrumentation: Instrumentation System, Theory of Measurement, Transducer, Electrical Signal Processing, Transmission and Telemetry of data, Analog-Digital and Digital –Analog Conversion, Output Devices, Mechanical Instruments. 

9. Power Electronics: Introduction, Power Semiconductor Diodes, Diodes, Circuits and Rectifiers, Thyristors, Thyrister Communication Techniques, Controlled Rectifiers, Power Transistors, DC Choppers, Power Supplies, DC Drives controller, Protection of Devices and Circuits. 

10. Power System: Introduction, Single Phase and Three Phase Power System, Generating Plants, Transmission System, Distribution System, Power System Load Flow Study, Power System Stability. 

11. Power System Control and Protection: Introduction, Fault Calculation, Principle of Power System Protection, Foses, Isolators and Contactors, Circuit Breakers, Current and Potential Transformers, Earthing and Protection against over Voltage, Relay and Protection Schemes, Power/frequency Control, Voltage/var Control. 
Paper: II : 

Part: I Maintenance & Dairy Machineries 




50 Marks 
1. Machine: Introduction, Transformer, DC Machines, DC Motors, DC Generators, Synchronous and Induction Machines, Fractional Horsepower (FHP) Drives, DC Drives, AC Drives. 

2. Safety Engineering: Introduction, Effects of Non-ionizing Electromagnetic Fields on Human, Electrical Shock Hazards, Earthing and Shilding Techniques for Electrical Equipments, Electrical Induction into Communication and other System near Transmission Lines, Lightning Protections, Chemical and Radiation Hazards, Fire Hazards and Fire Fighting Techniques in Electrical Equipments. 

3. High Voltage Engineering: Introduction, High Stress Electrical Fields, Introduction to High Voltage Testing, High Voltage Aspects of Terminal Station Equipments, High Voltage Transmission Lines, High Voltage Power Cables. 

4. Electrical Energy System Management: Electrical Power Utility Organization, Economic Analysis and Control of Power Utility, Prediction of Electric Load Levels and Changes, Scheduling to meet Generation Requirements, Real –time Economic Generation and Energy Dispatches, System Reliability. 

5. Dairy Equipments: Milk Equipment: Milk Analyzer, Milk Bottle Filter, Milk Tanker, Air Compressor, Shrink Packing Machine, Ice Water Chiller, Air Pump, Milk Filter Milk Cooling Tank, Milk Filling Machine, Ink-jet Dating Machine, Cheese Equipments: Cooking Mixer, Cheese Cutting Press, Cheese Cutter, Cheese Pump, Cheese Desk, Processing Machine, Can Seaming Machine, Yoghurt Equipment: Homoqeniser, Cream Separator, Pasteurizer, Centrifugal Pump, Milk Reception Power Mixing, Batch Pasteurizer, Cooling Room, Fermentation, Vacuum Evaporation, Yoghurt Filling Machine, Butter Equipment: Butter Churn, Cream Pasteurizer, Butter Forming Machine, Butter  Packing Machine, Cream Pump, Butter Trolley, Butter Table, Vacuum Packing.  
6. Breakdown & preventive maintenance system.

Part: II  Rules Regulation 






20 Marks
1. Corporation Act 2021.

2. Personnel and Financial Regulation of DDC.

3. Consumer's Protection Act of Nepal.
4. Labour Act of Nepal.
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Syllabus for Computer Engineer (Level-7) 

Paper: I: Computer &  Information Technology  Knowledge (I)        
70Marks
1. Theory of Computation: Finite Automata and Regular Expression, Properties of Regular Sets, Context- free Grammars, Pushdown Automata, Properties of Context-free languages (CFL), Turing Machines, Undecidability, Computational Complexity Theory, Intractable Problems. 
2. Microprocessor: Introduction, 8 Bit Microprocessor and Programming, 16 Microprocessor and Assembly language Programming, Bus Structure and Memory Devices, Input/ Output Interfaces, Interrupt, Introduction to Advanced Microprocessor Architecture. 
3. Microprocessor Based Instrumentation: Address Decoding, Microcontroller, Programmable Peripheral Interface ( 8255A) , Programmable Interval Timer (8253), Interrupts, Programmable Interrut Controller (8259), Serial and Parallel Data Communications, Circuit Design and Layout, Interfacing with the PC, Grounding and shielding. 
4. Operating System: Principles of Operation Systems, Processes and Threads, Kernel, Scheduling, Memory Management, Input/ Output, File Systems, Distributed Operating Systems, Case Studies of different Operating Systems. 
5. Computer Graphics: Introduction, Hardware Concepts, Two-Dimensional Algorithm, Graphical Languages, Three –Dimensional Algorithm, Project Development. 
6. Simulation and Modeling: Introduction to Modeling and Simulation, Continuous Systems, Discrete System Simulation, Analysis of Simulation Output, Simulation Languages. 
7. Data communication: Introduction, Data Transmission, Signals and Systems, Analysis of Signals and System's response, Overview of Data Communication Networking, Transmission Media, Impairments, Error handling and Compression Techniques, Data Link Control and Protocol, Multiplexing & Switching, Data Encoding & Modulation, Modems. 
8. Database Management System: Introduction, Data Model, Relational Model, Relational Languages, Relational Database Design, Security, Query Processing, Filling and File Structure, Crash Recovery, Concurrency Control, Advanced Database Model. 
9. Object Oriented Software Engineering: Introduction, Project Management Concepts, Project Planning, Risk Analysis and management, Software Qualities, Systems Engineering principles, Software Testing, Object Oriented Fundamentals, Unified Modeling Language, Object Oriented Analysis, Object Oriented Design, Case Study of Dairy Development Corporation. 
10. Computer Architecture: Introduction, Central Processing Unit, Control Unit Design, Input/ Output Organization, Memory Organization, RISC, Pipelining Techniques, Multiprocessors. 
11. Digital Signal Processing: Signals, Systems and Signal Processing, Discrete-Time Signals and Systems, Z-Transform, Discrete Fourier Transform, Implementation of Discrete-Time System, Design of Digital Filter, Digital Filter Implementation.
12. Computer Networks: Introduction, Network Topologies, Network Architecture, Reference Model, Physical Layers and its Design Issues, Data Link Layer, TCP/IP Reference Model, Physical Layers and Internet layer, Network Servers and Protocols, Network Management and Security, Socket Programming. 
Paper: II : 
Part: I Computer & Information Technology Knowledge (II)

      50 Marks
1. C Programming: Introduction, Variables and Data types, Loops and Decisions, Functions, Arrays and Strings, Pointers, Structure and Unions, Files and File Handling. 
2. Object Oriented Programming in C++: Introduction to object Oriented Paradigm, Classes, Methods and Messages, Inheritance and Software Reusability, Polymorphism. 
3. Data Structure and Algorithm: Introduction to Data Structure, Stack, Queue, List, Linked lists, Recursion, Trees, Sorting, Searching, Graphs, Algorithms.
4. Logic Circuits: Introduction, Number System and Codes, Boolean Algebra and Logic Gates, Simplification of Boolean Function, Combination Logic, MSI and LSI Components in Combinational Logic Design, Sequential Logic, Registers, Counters and Memory Unit, Arithmetic Logic Units. 
5. Artificial Intelligence: Introduction to AI, Problem Solving, Search Techniques, Knowledge Representation, Inference and Reasoning, Structured Knowledge Representation, Machine Learning, Application of AI .  
6. Image Processing and Pattern Recognition: Introduction to Digital Image Processing, Two-dimensional System, Image Enhancement and Restoration, Image Coding and Compression, Introduction to Pattern Recognition, Recognition and Classification, Grey Level Features, Edges and Lines, Segmentation, Frequency Approach and Transform Domain, Advanced Topics in Image processing and pattern Recognition.
7. Real Time System: Introduction, Hard versus Soft Real-Time Systems, Reference Model of Real –Time Systems, Approaches to Real –Time Scheduling, Clock Driven Scheduling, Priority-Driven Systems, Resources and Resource Access Control, Multiprocessor Scheduling, Resource Access Control and Synchronization, Real-Time Communication. 
8. Embedded System: Introduction, Interrupts, Survey of Software Architectures, Real-Time Operating System and Services, Design using Real-Time Operating System, Embedded Software Development Tools, Debugging Techniques and Examples. 
Part: II  Rules Regulation 




     

 20Marks
1. Corporation Act 2021.

2. Personnel and Financial Regulation of DDC.

3. Consumer's Protection Act of Nepal.

4. Cyber / I.T. Laws of Nepal.
