Architecture Of 8051 English Edition
This is likewise one of the factors by obtaining the soft documents of this architecture of 8051
english edition by online. You might not require more era to spend to go to the books inauguration as
competently as search for them. In some cases, you likewise pull off not discover the statement
architecture of 8051 english edition that you are looking for. It will agreed squander the time.
However below, behind you visit this web page, it will be thus utterly simple to get as capably as
download guide architecture of 8051 english edition
It will not receive many period as we accustom before. You can pull off it though sham something else
at house and even in your workplace. correspondingly easy! So, are you question? Just exercise just
what we find the money for under as without difficulty as review architecture of 8051 english
edition what you once to read!

Microprocessors & Microcontrollers Atul P. Godse 2008 Pentium Microprocessor Historical
evolution of 80286, 386 and 486 processors, Pentium features and architecture, Pin description,
Functional description, Pentium real mode, Pentium RISC features, Pentium super-scalar architecture pipelining, Instruction paring rules, Branch prediction, Instruction and data caches The floating-point
unit.Bus Cycles and Memory OrganisationInitialization and configuration, Bus operations-reset, Non
pipelined and pipelined (read and write), Memory organisation and I/O organisation, Data transfer
mechanism-8 bit, 16 bit, 32 bit data bus interface.Pentium programmingProgrammer's model, Register
set, Addressing modes, Instruction set, Data types, Data transfer instructions, String instructions,
Arithmetic instructions, Logical instructions, Bit manipulation instructions, Program transfer
instructions and Processor control instructions.Protected ModeIntroduction, Segmentation-support
registers, Related instructions descriptors, Memory management through segmentation, Logical to
linear address translation, Protection by segmentation, Privilege level-protection, Related instructions,
Inter-privilege level transfer of control, Paging-support registers, descriptors, Linear to physical
address translation, TLB, Page level protection, Virtual memory.Multitasking, Interrupts Exceptions and
I/OMultitasking - Support registers, Related descriptors, Task switching, I/O Permission bit map. Virtual
mode - features, Address generation, Privilege level, Instructions and registers available, entering and
leaving V86 mode. Interrupt structure - Real, Protected and Virtual 8086 modes, I/O handling in
Pentium, Comparison of all three modes.8051 Micro-controllerMicro-controller MCS-51 family
architecture, On-chip data memory and program memory organization - Register set, Register bank,
SFRs, External data memory and program memory, Interrupts structure, Timers and their
programming, Serial port and programming, Other features, Design of minimum system using 8051
micro-controller for various applications.PIC Micro-controllerOverview and features of PIC16C, PIC
16F8XX, Pin diagram, Capture mode, Compare mode, PWM mode, Block diagram, Programmer's model
PIC, Reset and clocking.Memory organization - program memory, data memory, Flash, EEPROM, PIC
16F8XX addressing modes, Instruction set, programming, I/O ports, Interrupts, Timers, ADC.
PIC Microcontrollers Martin Bates 2011-10-11 PIC Microcontrollers provides a comprehensive and
fully illustrated introduction to microelectronic systems principles using the best-selling PIC16 range.
Building on the success of previous editions, this third edition will enable readers to understand PIC
products and related programming tools, and develop relevant design skills in order to successfully
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create new projects. Key features include: Initial focus on the 16F84A chip to introduce the basic
architecture and programming techniques, progressing to more recently introduced devices, such as
the 16F690, and comparison of the whole PIC16 range Use of the standard Microchip development
software, MPLAB IDE, as well the interactive ECAD package Proteus VSM Standard Microchip demo
hardware, specially designed application boards, in-circuit programming and debugging Basic
interfacing, motor drives, temperature control and general control system applications Numerous fully
documented code examples which can be downloaded from the companion website The book is aimed
principally at students of electronics on advanced vocational and undergraduate courses, as well as
home enthusiasts and professional engineers seeking to incorporate microcontrollers into industrial
applications. A focus on the 16F84A as the starting point for introducing the basic programming
principles and architecture of the PIC, progressing to newer chips in the 16F range, in particular the
16F690, and Microchip starter kits How to use the free Microchip development environment MPLAB
IDE, plus Proteus VSM interactive electronic design software, to develop your own applications
Numerous fully-documented, working code examples downloadable from the companion website
Microprocessor Architecture, Programming, and Systems Featuring the 8085 William A. Routt
2007 Here?s an entire learning solution in one book, complete with detailed coverage, questions,
problems, and lab experiments! Microprocessor Architecture, Programming, and Systems Featuring the
8085 details the 8085 processor, from both a hardware and software standpoint. Readers will learn
pseudo-code and flowcharting as tools in programming a microprocessor, with current, focused
coverage that is perfectly written for the two-year college student. Comprehensive exposure to
microprocessor architecture includes an entire chapter devoted to both the hardware and software of
the 8051 Microcontroller not found in other books. Coverage also includes a uniquely thorough
comparison of the 8085 microprocessor with other Motorola and Intel microprocessors. Here?s an
entire learning solution in one book, complete with detailed coverage, questions, problems, and lab
experiments! Microprocessor Architecture, Programming, and Systems Featuring the 8085 details the
8085 processor, from both a hardware and software standpoint. Readers will learn pseudo-code and
flowcharting as tools in programming a microprocessor, with current, focused coverage that is perfectly
written for the two-year college student. Comprehensive exposure to microprocessor architecture
includes an entire chapter devoted to both the hardware and software of the 8051 Microcontroller not
found in other books. Coverage also includes a uniquely thorough comparison of the 8085
microprocessor with other Motorola and Intel microprocessors.
Embedded Systems Design with 8051 Microcontrollers Zdravko Karakehayov 2018-10-08 A
presentation of developments in microcontroller technology, providing lucid instructions on its many
and varied applications. It focuses on the popular eight-bit microcontroller, the 8051, and the 83C552.
The text outlines a systematic methodology for small-scale, control-dominated embedded systems, and
is accompanied by a disk of all the example problems included in the book.
Programming and Customizing the 8051 Microcontroller Michael Predko 1999 This tutorial/disk
package is unique in providing you with a complete understanding of the 8051 chip compatibles along
with all the information needed to design and debug tailor-made applications using. Programming &
Customizing the 8051 Microcontroller details the features of the 8051 and demonstrates how to use
these embedded chips to access and control many different devices. This book shows you what happens
within the 8051 when an instruction is executed, and it demonstrates how to interface 8051's with
external devices.
Microprocessors & Introduction to Microcontroller Atul P. Godse 2020-12-01 The book is written for an
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undergraduate course on the 8085 and 8086 microprocessors and 8051 microcontroller. It provides
comprehensive coverage of the hardware and software aspects of 8085 and 8086 microprocessors and
8051 microcontroller. The book uses plain and lucid language to explain each topic. A large number of
programming examples is the feature of this book. The book provides the logical method of describing
the various complicated concepts and stepwise techniques for easy understanding, making the subject
more interesting. The book is divided into three parts. The first part focuses on the 8085
microprocessor. It teaches you the 8085 architecture, pin description, bus organization, instruction set,
addressing modes, instruction formats, Assembly Language Programming (ALP), instruction timing
diagrams, interrupts and interfacing 8085 with support chips, memory and peripheral ICs - 8251, 8253,
8255, 8259 and 8279. It also explains the interfacing of 8085 with data converters - ADC and DAC- and
introduces a temperature control system design. The second part focuses on the 8086 microprocessor.
It teaches you the 8086 architecture, register organization, memory segmentation, interrupts,
addressing modes, operating modes - minimum and maximum modes, interfacing 8086 with support
chips, minimum and maximum mode 8086 systems and timings. The third part focuses on the 8051
microcontroller. It teaches you the 8051 architecture, pin description, instruction set, programming
8051 and interfacing 8051 with external memory. It explains timers/counters, serial port, interrupts of
8051 and their programming. It also describes the interfacing 8051 with keyboards, LCDs and LEDs
and explains the control of servomotor, stepper motors and washing machine using 8051.
Advance Microprocessor A.K. Gautam 2013 Each topic is well explained by illustration and
photographs. The book covers basic microprocessors to advanced processors in a consistent
progression from theoretical concept to design considerations. The operation of various
microprocessors is described with the help of pin diagram, functional diagram and timing diagrams. A
large number of working programs, problem, and the each chapter are summarized in the end.
Microcontrollers Atul P. Godse 2020-12-01 The book is written for an undergraduate course on the 8051
and MSP430 microcontrollers. It provides comprehensive coverage of the hardware and software
aspects of 8051 and MSP430 microcontrollers. The book is divided into two parts. The first part focuses
on 8051 microcontroller. It teaches you the 8051 architecture, instruction set, programming 8051 and
interfacing 8051 with external memory. It explains timers/counters, serial port, interrupts of 8051 and
their programming. It also describes the interfacing 8051 with data converters - ADC and DAC,
keyboards, LCDs, LEDs, stepper motors and DC motor interfacing. The second part focuses on MSP430
microcontroller. It teaches you the low power features, architecture, instruction set, programming,
digital I/O and on-chip peripherals of MSP430. It describes how to use code composer studio for
assembly and C programming. It also describes the interfacing MSP430 with external memory, LCDs,
LED modules, wired and wireless sensor networks.
DSSSB TGT Computer Science (CS) Exam 2022 (English Edition) | Trained Graduate Teacher |
10 Full-Length Mock Tests (2000 Solved Questions) EduGorilla Prep Experts 2022-08-03 • Best
Selling Book in English Edition for DSSSB TGT Computer Science Exam with objective-type questions
as per the latest syllabus given by the Delhi Subordinate Services Selection Board (DSSSB).• Compare
your performance with other students using Smart Answer Sheets in EduGorilla’s DSSSB TGT
Computer Science Exam Practice Kit.• DSSSB TGT Computer Science Exam Preparation Kit comes with
10 Full-length Mock Tests with the best quality content.• Increase your chances of selection by 16X.•
DSSSB TGT Computer Science Exam Prep Kit comes with well-structured and 100% detailed solutions
for all the questions.• Clear exam with good grades using thoroughly Researched Content by experts.
Advanced Microprocessors and Microcontrollers B.P. Singh 19??
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Architecture and Programming of 8051 Microcontroller Alka Kalra 2010
Mechatronics William Bolton 2018 The integration of electronic engineering, mechanical engineering,
control and computer engineering - Mechatronics - lies at the heart of the innumerable gadgets,
processes and technology without which modern life would seem impossible. From auto-focus cameras
to car engine management systems, and from state-of-the-art robots to the humble washing machine,
Mechatronics has a hand in them all.
Embedded Software Development with C Kai Qian 2009-07-28 Embedded Software Development
With C offers both an effectual reference for professionals and researchers, and a valuable learning tool
for students by laying the groundwork for a solid foundation in the hardware and software aspects of
embedded systems development. Key features include a resource for the fundamentals of embedded
systems design and development with an emphasis on software, an exploration of the 8051
microcontroller as it pertains to embedded systems, comprehensive tutorial materials for instructors to
provide students with labs of varying lengths and levels of difficulty, and supporting website including
all sample codes, software tools and links to additional online references.
The 8051 Microcontroller and Embedded Systems: Using Assembly and C Mazidi Muhammad Ali 2007
This textbook covers the hardware and software features of the 8051 in a systematic manner. Using
Assembly language programming in the first six chapters, in Provides readers with an in-depth
understanding of the 8051 architecture. From Chapter 7, this book uses both Assembly and C to Show
the 8051 interfacing with real-world devices such as LCDs, keyboards, ADCs, sensors, real-time-clocks,
and the DC and Stepper motors, The use of a large number of examples helps the reader to gain
mastery of the topic rapidly and move on to the topic of embedded systems project design.
MICROPROCESSORS AND MICROCONTROLLERS KRISHNA KANT 2007-10-22 This book provides the
students with a solid foundation in the technology of microprocessors and microcontrollers, their
principles and applications. It comprehensively presents the material necessary for understanding the
internal architecture as well as system design aspects of Intel’s legendary 8085 and 8086
microprocessors and Intel’s 8051 and 8096 microcontrollers. The book throughout maintains an
appropriate balance between the basic concepts and the skill sets needed for system design. Besides,
the book lucidly explains the hardware architecture, the instruction set and programming, support
chips, peripheral interfacing, and cites several relevant examples to help the readers develop a
complete understanding of industrial application projects. Several system design case studies are
included to reinforce the concepts discussed. With exhaustive coverage provided and practical
approach emphasized, the book would be indispensable to undergraduate students of Electrical and
Electronics, Electronics and Communication, and Electronics and Instrumentation Engineering. It can
be used for a variety of courses in Microprocessors, Microcontrollers, and Embedded System Design.
Microprocessors and Interfacing Techniques Swapneel Chandrakant Mhatre 2014-01-04 The book is
written as per the syllabus of the subject Microprocessors and Interfacing Techniques for S. E.
(Computer Engineering), Semester-II of University of Pune. It focuses on the three main parts in the
study of microprocessors – the architecture, the programming and the system design. The 8086
microprocessor is described in detail along with glimpses of 8088, 80186 and 80188 microprocessors.
The various peripheral controllers for 8086/88 are also discussed. Other topics that are related to the
syllabus but not explicitly mentioned are included in the appendices. Key Features — Programs are
given and the related theory is discussed within the same section, thereby maintaining a smooth flow
and also eliminating the need for a separate section on the practical experiments for the subject of
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Microprocessors and Interfacing Laboratory — Both DOS-based programs as well as kit programs are
given — Algorithms and flowcharts are given before DOS-based programs for easy understanding of the
program logic
Functional Reverse Engineering of Machine Tools Wasim Ahmed Khan 2019-09-23 The purpose of
this book is to develop capacity building in strategic and non-strategic machine tool technology. The
book contains chapters on how to functionally reverse engineer strategic and non-strategic computer
numerical control machinery. Numerous engineering areas, such as mechanical engineering, electrical
engineering, control engineering, and computer hardware and software engineering, are covered. The
book offers guidelines and covers design for machine tools, prototyping, augmented reality for machine
tools, modern communication strategies, and enterprises of functional reverse engineering, along with
case studies. Features Presents capacity building in machine tool development Discusses engineering
design for machine tools Covers prototyping of strategic and non-strategic machine tools Illustrates
augmented reality for machine tools Includes Internet of Things (IoT) for machine tools
Embedded Controller Hardware Design Ken Arnold 2001 Review of electronics fundamentals -Microcontroller concepts -- Worst-case timing, loading, analysis, and design -- Memory technologies and
interfacing -- CPU bus interface and timing -- A detailed design example -- Programmable logic devices - Basic I/O interfaces -- Other interfaces and bus cycles -- Other useful stuff -- Other interfaces.
Embedded Computer Systems: Architectures, Modeling, and Simulation Stamatis Vassiliadis 2006-07-18
This book constitutes the refereed proceedings of the 6th International Workshop on Systems,
Architectures, Modeling, and Simulation, SAMOS 2006, held in Samos, Greece on July 2006. The 47
revised full papers presented together with 2 keynote talks were thoroughly reviewed and selected from
130 submissions. The papers are organized in topical sections on system design and modeling, wireless
sensor networks, processor design, dependable computing, architectures and implementations, and
embedded sensor systems.
8051/8052 Microcontroller Craig Steiner 2005-08-29
Building Embedded Systems Changyi Gu 2016-05-26 Develop the software and hardware you never
think about. We're talking about the nitty-gritty behind the buttons on your microwave, inside your
thermostat, inside the keyboard used to type this description, and even running the monitor on which
you are reading it now. Such stuff is termed embedded systems, and this book shows how to design and
develop embedded systems at a professional level. Because yes, many people quietly make a successful
career doing just that. Building embedded systems can be both fun and intimidating. Putting together
an embedded system requires skill sets from multiple engineering disciplines, from software and
hardware in particular. Building Embedded Systems is a book about helping you do things in the right
way from the beginning of your first project: Programmers who know software will learn what they
need to know about hardware. Engineers with hardware knowledge likewise will learn about the
software side. Whatever your background is, Building Embedded Systems is the perfect book to fill in
any knowledge gaps and get you started in a career programming for everyday devices. Author Changyi
Gu brings more than fifteen years of experience in working his way up the ladder in the field of
embedded systems. He brings knowledge of numerous approaches to embedded systems design,
including the System on Programmable Chips (SOPC) approach that is currently growing to dominate
the field. His knowledge and experience make Building Embedded Systems an excellent book for
anyone wanting to enter the field, or even just to do some embedded programming as a side project.
What You Will Learn Program embedded systems at the hardware level Learn current industry
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practices in firmware development Develop practical knowledge of embedded hardware options Create
tight integration between software and hardware Practice a work flow leading to successful outcomes
Build from transistor level to the system level Make sound choices between performance and cost Who
This Book Is For Embedded-system engineers and intermediate electronics enthusiasts who are seeking
tighter integration between software and hardware. Those who favor the System on a Programmable
Chip (SOPC) approach will in particular benefit from this book. Students in both Electrical Engineering
and Computer Science can also benefit from this book and the real-life industry practice it provides.
Hardware/Software Co-Design Jørgen Staunstrup 2013-04-17 Introduction to Hardware-Software CoDesign presents a number of issues of fundamental importance for the design of integrated hardware
software products such as embedded, communication, and multimedia systems. This book is a
comprehensive introduction to the fundamentals of hardware/software co-design. Co-design is still a
new field but one which has substantially matured over the past few years. This book, written by
leading international experts, covers all the major topics including: fundamental issues in co-design;
hardware/software co-synthesis algorithms; prototyping and emulation; target architectures; compiler
techniques; specification and verification; system-level specification. Special chapters describe in detail
several leading-edge co-design systems including Cosyma, LYCOS, and Cosmos. Introduction to
Hardware-Software Co-Design contains sufficient material for use by teachers and students in an
advanced course of hardware/software co-design. It also contains extensive explanation of the
fundamental concepts of the subject and the necessary background to bring practitioners up-to-date on
this increasingly important topic.
8051 Microcontroller David Calcutt 2003-12-22 The 8051 architecture developed by Intel has proved
to be the most popular and enduring type of microcontroller, available from many manufacturers and
widely used for industrial applications and embedded systems as well as being a versatile and
economical option for design prototyping, educational use and other project work. In this book the
authors introduce the fundamentals and capabilities of the 8051, then put them to use through practical
exercises and project work. The result is a highly practical learning experience that will help a wide
range of engineers and students to get through the steepest part of the learning curve and become
proficient and productive designing with the 8051. The text is also supported by practical examples,
summaries and knowledge-check questions. The latest developments in the 8051 family are also
covered in this book, with chapters covering flash memory devices and 16-bit microcontrollers. Dave
Calcutt, Fred Cowan and Hassan Parchizadeh are all experienced authors and lecturers at the
University of Portsmouth, UK. Increase design productivity quickly with 8051 family microcontrollers
Unlock the potential of the latest 8051 technology: flash memory devices and16-bit chips Self-paced
learning for electronic designers, technicians and students
8051 Microcontroller: Internals, Instructions, Programming & Interfacing Ghoshal Subrata
2010-09
Microcontroller (8051) Dr. Yogendra Gandole
Microcontrollers Raj Kamal 2009 The book focuses on 8051 microcontrollers and prepares the students
for system development using the 8051 as well as 68HC11, 80x96 and lately popular ARM family
microcontrollers. A key feature is the clear explanation of the use of RTOS, software building blocks,
interrupt handling mechanism, timers, IDE and interfacing circuits. Apart from the general architecture
of the microcontrollers, it also covers programming, interfacing and system design aspects.
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Computer Architecture and Organization: From 8085 to core2Duo & beyond Subrata Ghoshal
2011 The book uses microprocessors 8085 and above to explain the various concepts. It not only covers
the syllabi of most Indian universities but also provides additional information about the latest
developments like Intel Core? II Duo, making it one of the most updated textbook in the market. The
book has an excellent pedagogy; sections like food for thought and quicksand corner make for an
interesting read.
Advanced Microprocessor & Microcontrollers S. K. Venkata Ram 2004
Intelligent Systems and Applications W.C.-C. Chu 2015-04-14 This book presents the proceedings of
the International Computer Symposium 2014 (ICS 2014), held at Tunghai University, Taichung, Taiwan
in December. ICS is a biennial symposium founded in 1973 and offers a platform for researchers,
educators and professionals to exchange their discoveries and practices, to share research experiences
and to discuss potential new trends in the ICT industry. Topics covered in the ICS 2014 workshops
include: algorithms and computation theory; artificial intelligence and fuzzy systems; computer
architecture, embedded systems, SoC and VLSI/EDA; cryptography and information security; databases,
data mining, big data and information retrieval; mobile computing, wireless communications and
vehicular technologies; software engineering and programming languages; healthcare and
bioinformatics, among others. There was also a workshop on information technology innovation,
industrial application and the Internet of Things. ICS is one of Taiwan's most prestigious international
IT symposiums, and this book will be of interest to all those involved in the world of information
technology.
Digital System Design - Use of Microcontroller Shenouda Dawoud 2022-09-01 Embedded systems
are today, widely deployed in just about every piece of machinery from toasters to spacecraft.
Embedded system designers face many challenges. They are asked to produce increasingly complex
systems using the latest technologies, but these technologies are changing faster than ever. They are
asked to produce better quality designs with a shorter time-to-market. They are asked to implement
increasingly complex functionality but more importantly to satisfy numerous other constraints. To
achieve the current goals of design, the designer must be aware with such design constraints and more
importantly, the factors that have a direct effect on them.One of the challenges facing embedded
system designers is the selection of the optimum processor for the application in hand; single-purpose,
general-purpose or application specific. Microcontrollers are one member of the family of the
application specific processors.The book concentrates on the use of microcontroller as the embedded
system?s processor, and how to use it in many embedded system applications. The book covers both the
hardware and software aspects needed to design using microcontroller.The book is ideal for
undergraduate students and also the engineers that are working in the field of digital system
design.Contents• Preface;• Process design metrics;• A systems approach to digital system design;•
Introduction to microcontrollers and microprocessors;• Instructions and Instruction sets;• Machine
language and assembly language;• System memory; Timers, counters and watchdog timer;• Interfacing
to local devices / peripherals;• Analogue data and the analogue I/O subsystem;• Multiprocessor
communications;• Serial Communications and Network-based interfaces.
Microcontroller Cookbook Mike James 2001 The project-based cookbook approach of this book
guides the reader through programming, interfacing, development work and circuit design using two of
the most popular microcontroller families.
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8051 Microcontroller Ayala 1997-01-01
8051 Microcontroller Architecture, Programming and Application M. Mahalakshmi 2012-03
The 8051/8052 Microcontroller Craig Steiner 2005 This book was written with the novice or
intermediate 8052 developer in mind. Assuming no prior knowledge of the 8052, it takes the reader
step-by-step through the architecture including discussions and explanations of concepts such as
internal RAM, external RAM, Special Function Registers (SFRs), addressing modes, timers, serial I/O,
and interrupts. This is followed by an in-depth section on assembly language which explains each
instruction in the 8052 instruction set as well as related concepts such as assembly language syntax,
expressions, assembly language directives, and how to implement 16-bit mathematical functions. The
book continues with a thorough explanation of the 8052 hardware itself, reviewing the function of each
pin on the microcontroller and follows this with the design and explanation of a fully functional single
board computer-every section of the schematic design is explained in detail to provide the reader with a
full understanding of how everything is connected, and why. The book closes with a section on
hardware interfacing and software examples in which the reader will learn about the SBCMON monitor
program for use on the single board computer, interfacing with a 4x4 keypad, communicating with a
16x2 LCD in direct-connect as well as memory-mapped fashion, utilizing an external serial EEPROM via
the SPI protocol, and using the I2C communication standard to access an external real time clock. The
book takes the reader with absolutely no knowledge of the 8052 and provides him with the information
necessary to understand the architecture, design and build a functioning circuit based on the 8052, and
write software to operate the 8052 in assembly language.
8051 Microcontroller: Internals, Instructions, Programming & Interfacing Ghoshal 8051
Microcontroller: Internals, Instructions, Programming and Interfacing through simple language,
excellent graphical annotations and a large variety of solved examples. This book includes internal
architecture of 8051, instructions with examples
System-Level Synthesis Ahmed Amine Jerraya 2012-12-06 System-Level Synthesis deals with the
concurrent design of electronic applications, including both hardware and software. The issue has
become the bottleneck in the design of electronic systems, including both hardware and software, in
several major industrial fields, including telecommunications, automotive and aerospace engineering.
The major difficulty with the subject is that it demands contributions from several research fields,
including system specification, system architecture, hardware design, and software design. Most
existing book cover well only a few aspects of system-level synthesis. The present volume presents a
comprehensive discussion of all the aspects of system-level synthesis. Each topic is covered by a
contribution written by an international authority on the subject.
The 8051 Microcontrollers: Architecture, Programming & Applications Rao Dr. K Uma 2010-09
The X86 Microprocessors: Architecture And Programming (8086 To Pentium) Das Lyla B
2010-09
Microcontrollers Ajit Pal 2012-11
Microcontrollers D. S. Yadav 2006
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