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Record No.:- ACD/R/01
SHRI SOMESHWAR SHIKSHAN PRASARAK MANDAL'S
SHARADCHANDRA PAWAR CLLEGE OFENGINEERING AND  [Revision:- 00
TECHNOLOGY, SOMESHWARNAGAR
Date:-16/06/2014
ACADEMIC CALENDER Semester:-IT
Wk Waorking Events
TUE WED THU FRI SAT SUN Danes
FogE C of Teaching Sem IT on23 Jan. TE
1 ay (B o 25 26 27 28 29 §
30 31 2 Course File Checking on 25th Jan
2 1 2 3 4 5 4 Republic Day Celebration on 26th Jan.
3 6] 1 8 9 10 11 12 6 Display 1st week attendance on 315t Jan.
FEB 1 T N T
1 3| 4 15 16 17 18 19 § i o s
5 20 21 22 23 24 25 26 6 Sharad Somotsay 2K23 11th Feb to 17th Feb
6 27 28 | — 1 2 _ |Science Duy Celebration on 28th Feb.
i 2 3 e S 4 Intenational Womens Day celibration on &th March
7 6 7 8 9 10 11 12 § and 10th March
8 MAR | 13 14 15 16 17 18 19 6 | Defaulter fist of SE, TE and BE
9 20 21 22 23 24 25 26 5 Internal FeedBack
51 29 36 31 5 Unit Test | For S.ET.E & B.E
10 - 1 2 1 Result analysis of Unit Test- | on 20th March.
&Parent teachers meet online an 25th March
. 1 3 4 5 6 - 9 4 FEanmmnmxofTudmgS«nnmlquﬂ.fa
12 10 11 12 13 14 i3 16 5 SPPU In-Sem exam in 3rd April to 10th April
13 17 18 19 20 21 22 23 5 Counseling of Detained student’s parents on [2th
14 24 25 26 27 28 29 30 6 April
15 1 2 3 4 5 5 4 SPPU Oral and Practical Examination
16 8 9 10 11 12 13 14 6 Submission and ferm work completion on Sth May
17 MAY 15 i6 17 18 19 [Eeeateses 31 6 Conclusion of Term for BE amd TE on 20th May
18 22 23 24 26 27 28 6 Conclusion of Term for SE on 315t May
BT
lN9 e 29 30 Ay 3 SPPUTH Bt
.y 19 19 19 18 18 18
Days
HOLIDAYS NOTE:- 1 S BIES T
26/01 Republic Day Prineipal Meet will be conduet as and when required] |
19/02 Chhatrapati Shivaji HOD Meet will be conduct as and when required
Maharaj Jayanti GFM Meet will be conduct s and when required
18/02 Mahashivratni
07/03 Dhulivandan
Saa w;m Continuous assessment of assignment/ experiments /project/seminar by respeetive Guide/Subject
04704 Mahavir Jayants teacher once in month.
7/04 Good Friday
. 14/03 Dr. BabasahebAmbedkar Jayanti {
22/04 Akshay tritiya
{01/05 Maharshtra Din
05/05 Buddha Pomni
o
Academic ator P




SHRI SOMESHWAR SHIKSHAN PRASARAK MANDAL'S Record No.:» ACD/R/01
SHARADCHANDRA PAWAR CLLEGE e 06
OFENGINEERING AND TECHNOLOGY, ¥
< SOMESHWARNAGAR Date:-16/06/2014
s DEPARTMENT OF COMPUTER ENGINEERING ACADEMIC
A.Y.:-2022-2023 CALENDER Semester:-Il
Week Week Days
No. | Monh I iGN] TUE | WED | THU | FRI | SAT | SUN o
1 JAN , .;"; 24 25 26 27 28 29 |{Commencement of Teaching Sem [ 0023 Jan, TE and BE
2 3 31 Course File Chedlang on 25th Jan
2 3 4 S |Republic Day Celobration on 26th Jan.
I R oy 7 8 9 10 11 12 |Display !st weck attendance on 318t Jan
4 i3 14 15 16 17 18 19 |Commencement of Teaching Sem Il on Gith Feh for SF
5 20 21 22 23 24 25 26 |Sharad Somotsav 2K23 | Ith Feb to 1 7th Feb
6 27 28 22th Feb Guest lecture on Womens Health lsase
1 2 3 4 §  |Science Day Celetration on 28(h Feb.
7 6 7 8 9 10 11 12 |9h March Guest lecture on Latest Programming Technologie}
8 MAR 13 14 15 16 17 18 19 L | Womens Day celibration on 8th March and 10th
9 20 21 22 23 24 25 26 [March
27 48 ¥ 3u 31 Delaulies list of SE, TT aod BC
10
1 2 |lnternal FeedBack
i APR 3 4 5 6 7 8 % |Unit Tet IFor SETE&BE
12 10 11 12 13 14 15 16 |[Result analysis of Unit Test- I an 20th March, &Parent
13 17 15 19 20 21 2 23 |Commencement of Teaching Sem I on 1st April. for FE
. : 1 24 | 28 26 27 28 2 30 |SPPU In-Sem oxam in 3rd Apad to 10th April
15 1 2 3 - 5 6 7 ;
i ;
16 s 9 m i 2| 1B | 4 RSN N £ U s
17 MAY 15 16 17 18 19 20 | 21 |[SPPUOmland Practical Exammation
18 22 23 24 25 26 27 28 |Submi and term work completion on 5th May
19 29 30 AT Conclusion of Term for BE amd TE on 20th May
No.;l.W«k 19 19 19 18 18 18 Conclusion of Term for SE on 31t May
= SPPU Theory Examination
HOLIDAYS v NOTE:-
26/01 Republic Day Principal Meet will be canduct as and when required
Llsmz Chhatrapati Shivaji HOD Meet will be conduct as and when required
b ij Jeyanti GFM Mect will be conduct 2 and when required
18702 Mahashivralri
07/03 Dhulivandan
i Gud“p‘daw‘ Continuons of g / exper Ipro;ecl/wmnnr by respective
30/03 Ram Navami Guide/Subi o X h
34704 Mahuvir Jaynnti uide/Subject teacher once in month.
(7/04 Good Friday
14/03 Dr, Babasaheb Ambedkar Jayantl
22/04 Akshay tritiys
(11/05 Moharshtra Din
05/05 Buddha Pori géz 22 ,!:\_'S —
#Q_j“:
Academic Coordinator oD




Savitribai Phule Pune University
( Formerly University of Pune)

Circular No. 302 of 2022
Important Notification

Revised Dates of Commencement and Conclusion of terms of U.G. / P.G. Courses for the
Academic Year 2022-23 for Affiliated Colleges / Recognised Institutes.

In reference (o the earlier circular issucd by the University bearing no. 173 dated
10.06.2022 the dates of commencement and conclusion of First Term and Second Term in the
academic calendar for the academic year 2022-23, for the following courses are being revised as
under,

2022 - 2023

Sr | Name of the Conrses , Faculties &
No Year First Term Second Term

|{Commencement| Conclusion Commencement | Conclusion

Scienee & Technology
Science 20/06/2022 | 30/11/2022 | 26/12/2022 | 04/05/2023
B.Engineering : 11 17/08/2022 | 10/12/2022 | 02/01/2023 | 29/04/2023
B.Engineering : 111V 18/07/2022 | 30/11/2022 | 02/01/2023 | 29/04/2023
M.Engineering : 11 18/07/2022 | 12/11/2022 | 09/01/2023 | 06/05/2023
1 | B-Architecture : II 08/08/2022 | 04/12/2022 | 19/12/2022 | 04/05/2023
B.Architecture : L IV V 200672022 | 08/11/2022 | 30/12/2022 | 15/05/2023
M.Architecture:Il 19/09/2022 | 07/01/2023 | 23/01/2023 | 20/05/2023
B. Pharmacy: 11111 01/08/2022 | 10/12/2022 | 02/01/2023 | 10/05/2023
B. Pharmacy: 1V 15/07/2022 | 03/12/2022 | 02/01/2023 10/05/2023
M. Pharmacy : II 01/08/2022 | 10/12/2022 | 26/12/2022 | 30/06/2023
Commerce & Management
Commerce 200062022 | 30/11/2022 | 26/12/2022 | 04/05/2023
2 | MBA 11 (Including SIP project of 8 | 01/09/2022 | 30/01/2023 15/02/2023 | 26/05/2023
MCA TI 01/09/2022 | 16/12/2022 | 02/01/2023 | 15/04/2023
BHMCT I III IV 01/092022 | 16/12/2022 | 02/012023 | 15/04/2023
Humanities ;
Arts
20006/2022 | 30/41/2022 | 26/12/2022 | 04/05/2023
Mental Moral and Social Sclenccs
3 |LLB.I ' ' 31/10/2022 | 31/01/2023 | 06/02/2023 | 15/05/2023
| L.L.B. I 04/07/2022 | 12/12/2022 | 08/01/2023 | 15/05/2023
B.A. L.L.B. Il ' 317102022 | 31/01/2023 | 06/02/2023 | 15/05/2023
B.A.LLD. I IVV 080772022 | 12/12/2022 | 08012023 15/05/2023
Inter disciplinary Studies - 7 V i i
Education : 11 ' 15/09/2022 | 06/012023 | 17012023 | 10/05/2023 |
4 | Physical Education : 11 15/09/2022 | 06/01/2023 | 17/01/2023 | 10/05/2023
B.Lib & M.Lib 15/07/2022 | 30/11/2022 | 02/01/2023 | 04/05/2023
Finc Arts & Performing Art 20/06/2022 | 30/11/2022 | 26/12/2022 | 04/05/2023
Journalism PG 15/07/2022 | 30/11/2022 | 02/01/2023 | 04/05/2023
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MASTER TIME TABLE
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Department of Computer Engineering

VISION-MISSION




Institute Vision and Mission

Vision

v" Our vision is to achieve excellence in technical education and make
. the engineers for socio-economic development of rural India.

Mission

* To prepare rural students for a productive and rewarding career in
engineering profession.

* To provide students with comprehensive knowledge and fundamentals
of engineering,
* To create barrier free environment through technical education in rural

‘ darea.

o Development of technical human resource for soc1o-econom1c
development of rural India.

* To impart value education and skill through technical education.




Vision-Mission (Computer Department)

Vision

v' To be the front runner in Computer Engineering education

and to foster the students into globally competent
professionals with expertise in software development and
aptitude for research and ethical values.

Mission

>

»

Provide the ambience to become industry ready
Professionals, Researchers and Entrepreneurs by offering
courses on cutting edge technology and advanced
laboratory courses for the students.

Provide a conductive environment for faculty to engage in
and train students in progressive and convergent research
themes by establishing Centre’s of Excellence.

Impart high quality experiential learning to get expertise
in modern software tools and to cater to the real time
requirements of the industry.

Inculcate problem solving and team building skills and
promote lifelong learning with a sense of societal and
ethical responsibilities.

Offer continuing education programmers in the emerging
areas for the benefit of stakeholders.




Shri Someshwar Shikshan Prasarak Mandal’s

Sharadchandra Pawar College of Engineering
and Technology, SomeshwarNagar

Department of Computer Engineering

PEQO’s &PO’s




PROGRAMME EDUCATIONAL OBJECTIVES:

PEO 1: Student should be able to analyse, formulate and solve/design
engineering/real life problems based on his/her solid foundation in
science and engineering.

PEO 2: Student should be able to apply their knowledge and skills for
a successful career in diverse domains viz., industry/technical, research
and higher education/academia with social consciousness.

PEO 3: Student should be able to work in team, multidisciplinary
approach, professional development through continued education and
an ability to relate engineering issues to broader social context.

PEO 4: Students grow professionally in their career through continuous
development of technical skills, improvement of professional
efficiency, and assumption of roles of responsibility in professional
service.




Programme Outcomes (Computer Department)

PO 1: Engineering Knowledge: Apply the knowledge of mathematics, science, Engineering
fundamentals, and Computer Engineering to the solution of engineering problems.

PO 2: Problem analysis: Identify, formulate, review research literature, and analyse complex
Engineering problems reaching substantiated conclusions using first principles of engineering
sciences.

PO 3: Design/development of solutions: Design solutions for complex Engineering problems
and design system components or processes that meet the specified needs with appropriate
consideration.

PO 4: Conduct investigations of complex problems: Use research based knowledge and
research methods including design of experiments, analysis and interpretation of data, and
synthesis of the information to provide valid conclusions.

PO 5: Modem tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modelling to complex Engineering
activities with an understanding of the limitations.

PO 6: The Engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent responsibilities
relevant to the professional Engineering practice.

PO 7: Environment and sustainability: Understand the impact of the professional Engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and the
need for sustainable developments.

PO 8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the Engineering practice.

PO 9: Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO 10: Communication: Communicate effectively on complex Engineering activities with the
Engineering Community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

PO 11: Project management and finance: Demonstrate knowledge and understanding of the
Engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multi- disciplinary environments.

PO 12: Life -long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life- long learning in the broadest context of technological change.
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OUTCOME




Shri Someshwar Shikshan Prasarak Mandal’s

Sharadchandra Pawar College of Engineering and Technology,

Someshwarnagar

Department of Computer Engineering

Subject-  Microprocessor (2019 Pattern) Class-SE

Course Objectives and Course Qutcomes

)

Course Objectives

To learn and distinguish the architecture and
programmer ‘s model of advanced processor.

To identify the system level features and processes of
advanced processors.

To acquaint the learner with application instruction
set and logic to build assembly languageprograms.

[

Course Outcomes

Exhibit skill of assembly language programming for
the application.

Classify Processor architectures.

Illustrate advanced features of 80386 microprocessor.

Compare and contrast different processor modes.

Use interrupts mechanism in applications.

Differentiate between Microprocessors and
Microcontrollers.

Identify and analyze the tools and techniques
used to design, implement, and debug
microprocessor-based systems.
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Curricutum for Second Year of Computer Engineering (2019 Course), Savitribai Phule Pune University

Savitribai Phule Pune University

Second Year of Computer Engineering (2019 Course)
(With effect from Academic Year 2020-21)

Semester-lll
Course Teaching Scheme| Examination Scheme and
Code Course Name (Hours/Week) Marks Credit Scheme
-
— —_ P — | —
21 B|E|3|8| %|3|s| < |5lE|E -
Bl 82|22 e|8|°| &|5|8|2 8
s |F|IS|& gL S L
210241 | Discrete Mathematics 03 - -{30]70| - | -]-]100 (03] --]-]03
210242 | Fundamentals of Data Structures| 03 - - 30|70 - | -|-]100]03] - | -] 03
210243 | Object Oriented Programming 03 - - 13070 - |-]|-/[100 (03| - [-]03
(00P)
210244 | Computer Graphics 03 - -130|70| - | -|-]11001]03] - [ -] O3
210245 | Digital Electronics and Logic 03 - - 13070 - - | -1]100 (03| - [-] 03
Design
. 210246 | Data Structures Laboratory - 04 -l -1-125|50| -| 75 |-[02]-| 02
210247 | OOP and Computer Graphics - |08 =1-]-1251251-]|9501]-102]-]02
Laboratory
210248 | Digital Electronics Laboratory - 02 | =l =125]=1=1 25 |=]0%] =] 0%
210249 | Business Communication Skills - 02 |-|-]-]25f-]1-]125]-]01]-/[01
210250 | Humanity and Social Science - = |or] = |« | 25 ) = | = 25 | =] = 03] O
210251 | Audit Course 3
Total Creditj15| 06 (01| 22
Total | 15 | 12 [01]150[350[125[75[ - [700 [ - | - | - | -

Semester-IV
Course Teaching Scheme|  Examination Scheme and
Code Course Name (Hours/Week) Marks Credit Scheme
;
2| 2 |2|5|5| 5 |8l=|- (8 3E
£l %5 5|2(3 £15(8] 2 |5|5]8 3
ST EBIR|S|S| 6|8 eS| 8IF R
0 i
207003 [Engineering Mathematics ll| 03 - |01(30|70| 25| - | - | 125 |03| -- |01| 04
210252 [Data Structures and Algorithms 03 - - 13070 | - - | - | 100 |03 - 03
210253 [Software Engineerin 03 - - 130({70| - - | -1100 (03] - [ -] 03
210254 [Microprocessor 03 - - |130]70] - =] = | 100]03] = | -] ©3
210255 Principles of Programming 03 - - {30170 - -1-1100103} - |- 03
anguages
210256 |Data Structures and Algorithms - 04 | -|-|(-[25]|25] -] 50 |-]02]|-] 02
Laborator
210257 [Microprocessor Laboratory - 02 | ~1-]|-1]125]-125|50 |-|01]-]01
210258 [Project Based Learning Il - 04 | -1-1-150{-1-1501-1021-]102
210259 [Code of Conduct - < lo1l=1=~125]~}]1~125 || = |0%] O1
210260 [Audit Course 4
Total Credit| 15| 05 (02| 22
Total | 15 | 10 [02]150[350[150[25[25[ 700 [ - | - |- | -

#4/87
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Curriculum for Second Year of Computer Engineering (2019 Course), Savitribai Phule Pune University

Savitribai Phule Pune University
Second Year of Engineering (2019 Course)
210254: Microprocessor

Teaching Scheme Credit Scheme F.xaminatioﬁ, Scheme and Marks

Lecture: 03 Hours/Week 03 Mid_Semester(TH): 30 Marks
End_Semester(TH): 70 Marks

Prerequisite Courses : 210248: Digital Electronics and Logic Design

Companion Course : 210258: Microprocessor Laboratory

Course Objectives:
The course is intended to provide practical exposure to the students on microprocessors, design and
coding knowledge on 80386 and introduction to microcontrollers.
e To learn and distinguish the architecture and programmer‘s model of advanced processor.
e To identify the system level features and processes of advanced processors.
e To acquaint the learner with application instruction set and logic to build assembly language
programs.

Course Outcomes:
After successful completion of the course, the learner will be able to-

CO1: Exhibit skill of assembly language programming for the application.

C02: Classify Processor architectures.

CO3: lllustrate advanced features of 80386 Microprocessor.

CO4: Compare and contrast different processor modes.

CO5: Use interrupts mechanism in applications

CO6: Differentiate between Microprocessors and Microcontrollers.

CO7: Identify and analyze the tools and techniques used to design, implement, and debug
w microprocessor-based systems.

Course Contents

Unit | Introduction to 80386 (07 Hours)

Brief History of Intel Processors, 80386 DX Features and Architecture, Programmers Model, Operating
modes, Addressing modes and data types.

Applications Instruction Set: Data Movement Instructions, Binary Arithmetic Instructions, Decimal
Arithmetic Instructions, Logical Instructions, Control Transfer Instructions, String and Character
Transfer Instructions, Instructions for Block Structured Language, Flag Control Instructions,
Coprocessor Interface Instructions, Segment Register Instructions, Miscellaneous Instructions.

#Exemplar/Case Study-Evolution of Microprocessor
Studies |

*Mapping of Course | C01,C02
Qutcomes for Unit |

Unit Il Bus Cycles and System Architecture (07 Hours)

Initialization- Processor State after Reset. Functional pin Diagram, functionality of various pins, 1/0
Organization, Memory Organization (Memory banks), Basic memory read and writes cycles with
timing diagram.

Systems Architecture- Systems Registers (Systems flags, Memory Management registers, Control
registers, Debug registers, Test registers), System Instructions.

#Exemplar/Case Studies 'Study-Motherboard of Computer and it’s components.

*Mapping of Course Cco3
Qutcomes for Unit Il

Unit 1l Memory Management (08 Hours)

#58/87
e
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Curriculum for Second Year of Computer Engineering (2019 Course), Savitribai Phule Pune University

iGIobaI Descriptor Table, Local Descriptor Table, Interrupt Descriptor Table, GDTR, LDTR, IDTR. |
Formats of Descriptors and Selector, Segment Translation, Page Translation, Combining Segment and
Page Translation.

#Exemplar/Case Try creating an animation by using any of /Stud§ of the tools to create and
Studies access all the type of possible segments in 80386DX.

*Mapping of Course |CO1,CO2
Outcomes for Unit Il

Unit IV Protection (08 Hours)

Need of Protection, Overview of 80386DX Protection Mechanisms: Pk&é?tion rings and levels,
Privileged Instructions, Concept of DPL, CPL, RPL, EPL.
Inter privilege level transfers using Call gates, Conforming code segment, Privilege levels and stacks.

Page Level Protection, Combining Segment and Page Level Protection.

#Exemplar/Case Study about- can the security of the system be compromised using CALL
Studies gates?

*Mapping of Course C04,, CO6
Qutcomes for Unit IV

Unit VvV Multitasking and Virtual 8086 Mode (08Hours)
Multitasking- Task State Segment, TSS Descriptor, Task Register, Task Gate Descriptor, Task

Switching, Task Linking, Task Address Space.
Virtual Mode — Features, Memory management in Virtual Mode , Entering and leaving Virtual mode.

#Exemplar/Case Study about multitasking implemented by using timing interrupt generated
Studies by internal clock of the system. Consider three different tasks: One

displaying a string at first row accessing VRAM directly; Second Blinking the
string with certain time interval and; Third clearing the screen.

*Mapping of Course |CO4, COS5, CO6

Outcomes for Unit V
Unit VI Interrupts, Exceptions, and Introduction to (07 Hours)
Microcontrollers
Interrupts and Exceptions: Identifying Interrupts, Enabling and Disabling Interrupts, Priority among
Simultaneous Interrupts and Exceptions, Interrupt Descriptor Table (IDT), IDT Descriptors, Interrupt
Tasks and Interrupt Procedures, Error Code, and Exception Conditions.

Introduction to Microcontrollers: Architecture of typical Microcontroller, Difference between
Microprocessor and Microcontroller, Characteristics of microcontrollers, Application of
Microcontrollers.

#Exemplar/Case Try building a Minimum System using 8051 microcontroller (Provide complete‘
Studies architecture and component selection with rationale). Indicate Memory Map
explicitly.

*Mapping of Course C04,C06, CO7
Qutcomes for Unit VI

Learning Resources
Text Books:
1. Douglas Hall, “Microprocessors & Interfacing”, McGraw Hill, Revised 2 Edition, 2006 ISBN 0-
07-100462-9

2. A.Ray, K.Bhurchandi, "Advanced Microprocessors and peripherals: Arch, Programming &
Interfacing”, Tata McGraw Hill, 2004 ISBN 0-07-463841-6

3. Intel 80386 Programmer's Reference Manual 1986, Intel Corporation, Order no.: 231630-011,
December 1995.

4. Intel 80386 Hardware Reference Manual 1986, Intel Corporation, Order no.: 231732-001,
1986.

5. James Turley- “Advanced 80386 Programming Techniques”, McGraw-Hill,

1 ISBN: 10:0078813425, 13: 978-0078813429.
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Reference Books:

1. Chris H. Pappas, William H. Murray, “80386 Microprocessor Handbooks”, McGraw-Hill
Osborne Media, ISBN-10: 0078812429, 13: 978-0078812422.

2. Walter A. Triebel, “The 80386Dx Microprocessor: Hardware”, Software, and Interfacing,
Pearson Education, ISBN: 0137877307, 9780137877300.

3. Brey, Barry B, “8086/8088, 80286, 80386 and 80486 Assembly Language Programming”,
Prentice Hall, ISBN: 13: 9780023142475.

4. Mohammad Rafiquzzaman, "Microprocessors: Theory and Applications: Intel and Motorola",
Prentice Hall, ISBN:-10:0966498011, 13:978:0966498011.

5. Introduction to 64 bit Intel Assembly Language Programming for Linux, 2nd Edition, Ray
Seyfarth, ISBN10: 1478119209, ISBN-13: 9781478119203, 2012.

6. Assembly Language Step-by-step: Programming with Linux, 3rd Edition, Jeff Duntemann,
Wiley ISBN:-10 0470497025, ISBN-13: 978-0470497029, 2009.

Intel 80386 Programmer's Reference Manual:
e http://intel80386.com/386htm/toc.htm

® https://css.csail.mit.edu/6.858/2014/readings/i386.pdf

MOOC/ Video Lectures available at:
e https://nptel.ac.in/courses/106/108/106108100

© httgs:égngtel.ac.inécoursesélOBé1074108107029[

@The CO-PO Mapping Matrix
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coa | 2 - £ y S - . 5 ; '
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Savitribai Phule Pune University
Second Year of Computer Engineering (2019 Course)
210257: Microprocessor Laboratory

Teaching Scheme Credit Scheme | Examination Scheme and Marks
Practical: 02 Hours/Week 01 Term Work: 25 Marks
Oral: 25 Marks

Companion Course : 210254: Microprocessor

Course Objectives:
¢ To understand assembly language programming instruction set
e To understand different assembler directives with example
e To apply instruction set for implementing X86/64 bit assembly language programs

Course Outcomes:
On completion of the course, learner will be able to-

CO1. Understand and apply various addressing modes and instruction set to implement
assembly language programs

CO2. Apply logic to implement code conversion

CO3. Analyze and apply logic to demonstrate processor mode of operation

Guidelines for Laboratory /Term Work Assessment
Continuous assessment of laboratory work is based on overall performance and Laboratory
assignments performance of student. Each Laboratory assignment assessment will assign
grade/marks based on parameters with appropriate weightage. Suggested parameters for overall
assessment as well as each Laboratory assignment assessment include- timely completion,
performance, innovation, efficient codes, punctuality and neatness.

Guidelines for Laboratory Conduction
The instructor is expected to frame the assignments by understanding the prerequisites,
technological aspects, utility and recent trends related to the topic. The assignment framing
policy need to address the average students and inclusive of an element to attract and promote
the intelligent students. The instructor may set multiple sets of assignments and distribute among
batches of students. It is appreciated if the assignments are based on real world
problems/applications. Use of open source software is encouraged.
In addition to these, instructor may assign one real life application in the form of a mini-project
based on the concepts learned. Instructor may also set one assignment or mini-project that is
suitable to respective branch beyond the scope of syllabus.
Operating System: 64-bit Open source Linux or its derivative.
Programming Tools: Preferably using Linux equivalent or MASM/TASM/NASM/FASM.

Guidelines for Practical Examination

Both internal and external examiners should jointly set problem statements. During practical
assessment, the expert evaluator should give the maximum weightage to the satisfactory
implementation of the problem statement. The supplementary and relevant questions may be
asked at the time of evaluation to test the student’s for advanced learning, understanding of the
fundamentals, effective and efficient implementation. So encouraging efforts, transparent
evaluation and fair approach of the evaluator will not create any uncertainty or doubt in the
minds of the students. So adhering to these principles will consummate our team efforts to the
promising start of the student's academics.

Virtual Laboratory:
» http://209.211.220.205/vlabiitece/mi/MI3.php

Suggested List of Laboratory Experiments/Assignments(any 10)

Sr.

N Assignments
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Write an X86/64 ALP to accept five 64 bit Hexadecimal numbers from user and store
them in an array and display the accepted numbers.

o
2 Write an X86/64 ALP to accept a string and to display its length. El

3 Write an X86/64 ALP to find the largest of given Byte/Word/Dword/64-bit numbers.

Write a switch case driven X86/64 ALP to perform 64-bit hexadecimal arithmetic
operations (+,-,*, /) using suitable macros. Define procedure for each operation.

5 Write an X86/64 ALP to count number of positive and negative numbers from the array.

Write X86/64 ALP to convert 4-digit Hex number into its equivalent BCD number and 5-
digit BCD number into its equivalent HEX number. Make your program user friendly to
6 accept the choice from user for: (a) HEX to BCD b) BCD to HEX (c) EXIT.

Display proper strings to prompt the user while accepting the input and displaying the
result. (Wherever necessary, use 64-bit registers).

Write X86/64 ALP to detect protected mode and display the values of GDTR, LDTR, IDTR,
TR and MSW Registers also identify CPU type using CPUID instruction.

Write X86/64 ALP to perform non-overlapped block transfer without string specific
instructions. Block containing data can be defined in the data segment.

' 9 Write X86/64 ALP to perform overlapped block transfer with string specific instructions
Block containing data can be defined in the data segment.

Write X86/64 ALP to perform multiplication of two 8-bit hexadecimal numbers. Use
successive addition and add and shift method. (use of 64-bit registers is expected).
Write X86 Assembly Language Program (ALP) to implement following OS commands

11 i) COPY, i) TYPE

Using file operations. User is supposed to provide command line arguments

Write X86 ALP to find, a) Number of Blank spaces b) Number of lines c¢) Occurrence of a
particular character. Accept the data from the text file. The text file has to be accessed

10

2 during Program_1 execution and write FAR PROCEDURES in Program_2 for the rest of
the processing. Use of PUBLIC and EXTERN directives is mandatory.
13 Write x86 ALP to find the factorial of a given integer number on a command line by

using recursion. Explicit stack manipulation is expected in the code.

Write an X86/64 ALP password program that operates as follows:

14  |a. Do not display what is actually typed instead display asterisk (“*”).

If the password is correct display, “access is granted” else display “Access not Granted”
. Study Assignment:

Motherboards are complex. Break them down, component by component, and
Understand how they work. Choosing a motherboard is a hugely important part of
building a PC. Study- Block diagram, Processor Socket, Expansion Slots, SATA, RAM, Form

= Factor, BIOS, Internal Connectors, External Ports, Peripherals and Data Transfer, Display,
Audio, Networking, Overclocking, and Cooling. 4,
https://www.intel.in/content/www/in/en/support/articles/000006014/boards-and-
kits/desktop-boards.html A
_ i The CO-PO M: ix AR
CO\PO PO1 | PO2 | PO3 | PO4 PO9 | PO10 | PO11 | PO12
co1 N e : 2 3 y ) 4 3 ) ) )
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(Computer)
RGPROCESSOR
(2019 ern)\ (Semester - IV) (210254)
Time : 2% Hours] [Max. Marks : 70
Instructions to the dates

1) Answe orQ&' Q30rQ4 0.5 or 0.6, 0.7 or Q.8.
2) Neawhagra “must be drawn whenever necessary.

3) Figuresto the right side indicate full marks. '
4) Aﬁ:me (flmable data if necessary. A,
./’ \J/
o S
Q1) a) With }he help of a neat diagram, explain the Page Translation Process
lqpms A [6]
b) -Q)raw and explain General Selectctj"'\fmarn [6]

¢) Whatis a Logical address, Ll,{m addréss and Physical address?  [6]

RQQ
QX O

02) a) Explain the use of follo»ﬁ@ msﬁhctlons in detail : [6]
S Qi
) SGDT @L)IJBT i) SLDT g;“
b) Explain the Segment TQnsratlon Process with a neat diagram of 803&6‘
: =761
c) Enlistvarious typé§%f system and non-system descanrs in the 80386.
Explain their use-it brief. e Tl [6]
O
N QY
: o Y g
03) a)  Write a short note on CPL, DPL, and RPL. Q &f\/ [6]
\ ®)
b) Explore the role of various fields in Paggk el @“tectlon [6]
c) Listand explain various Privilege Instfyctions, ™ C [5]
o,/
OR Jor
Py
5 P
o RT.0.

™




04) a) Whatis call gate? Explain how it is HSBd in calling functions with higher

privilege levels. 4 v |6]

b) Define the functions of Type Cheﬂ(mg and Limit Checking in protection.

e 6]

c) Explain different lwgls gf;prbtection? State the rules of protection check.

AN i

05) a) Explore ole'@:' "Ifask Register in multitasking and the instructions

used tQ dlnga:nd read Task Register. [6]

b) Draq@nd E&?lam the Task State Segment of 80386. ', [6]

c) g&reg@c“between Real Mode and Virtual 8086 Moﬂe [6]
\Q OR ~’§J

06) a) E@lam the TSS descriptor of 80386 with a x;egi dlagram [6]

b) ﬁﬁplore memory management in tEbﬁrtuaESO% Mode. [6]

c) L1st and explain various feamres%wrtuaT8086 Mode. [6]

\ v L)

NN

Q7) a)  Explain the process of E@ng agd’blsabhng Interrupts in 80386. [6]
b) Differentiate and Eﬁg Iﬂerrupt gate and Trap gate descriptor. [6] _

c) Differentiate betwe 1cmprocessor and Microcontroller. [5‘}. y
\C " OR ;;“
08) a) With the help of thQ%Qecessary diagram, explain the structure of;LET in
80386. N QR [6]
b)  Explain different"types of exceptions in 80386 WIt@ablc‘,eXamples.
O] [6]
S 7 (\’/
¢) Draw and Explain the Architecture of a Typic@brgébﬁtroller. [5]
4
G" &
K)o

v
(o~

o S
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~
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Total No. of Questions : 8] S SEAT No. :
PA-1240 /:*’ ’. [ Total No. of Pages : 2
[5925@33
S.E. Qﬁpmputer)
_MICROPROCESSOR
(2019 Egtterg) (Semester - IV) (210254)

Time : 2% Hours] «:\ AQ‘/ [Max. Marks : 70
Instructions to the ¢ dzdateg; v
1) Solve g@ 0.2,0.3 or 0.4, Q.5 or 0.6, 0.7 or Q.8.

2) Neat di ams\s\i\ould be drawn wherever necessary. Q

3) Usaq[}\’on,lbgrammable Calculator is allowed. n(;:;
4) Assume suitable data if necessary. i
ey Ny
e TR \v
Q1) a) Ezggdam the Segment Translation Process with a‘npat diagram of 80386.[6]
b) ‘leferentlate and explain GDTR, @\'FR A4 IDTR. (6]
c) Demonstrate General Selector Fa(mat 1h~bnef [6]

O ¥

V
02) a) Demonstrate General Déptqrj\'ormat available in various descriptor

tables. Q 6l
b)  Withthe necessary dxgam,gxblam the page translation process in 80386. [6[/
c) Explain the use of follgﬁ}ng instructions in detail: «13]

.‘ ,'/

) LGDT W ) '/

: o ¥ N /\

i) SIDT 3} @ ™

i) LLDT "\'3 o~

N
ﬁ\ "\
03) a) Whatis call gate? Explain how it is used 1@11ng\ CthIlS with higher

privilege levels. AR \\: [6]
b) Explore five aspects of protection app}!‘e{i 1msegmentat10n [6]
¢) Explore the need for a protection mechap‘tsm in 80386. [5]

OR W

\

v/

oy PTO.




04) a) Explain the following terminologies, [6]

N 7

)  CPL eV
i) DPL &
S
lﬁ) RP L (\h v
.V
b) Explain differeg&;kvelsﬁf protection. Describe the rules of protection
check? \S ) [6]
c) Elaborate t'ﬁe concept of combining segment protection and page
level pro%&g on 1,1:1‘30/386 [5]
’»\ ,\'\
AN\
Q5) a)  Expldre meﬁory management in the Virtual 8086 Mode,, [6]
b) )&p-fém.ﬂre TSS descriptor of 80386 with a neat dlagiam [6]
c) Explefe the role of Task Register in multltaskmg%d the instructions
used to modify and read Task Register. o & [6]
C Y
'>\ OR \ A r\
g
Q6) a) '>‘Draw and explain the Task State@%mengo} 80386. [6]
b)  With the necessary diagram, cx{lﬁn emsermg and leaving the virtual mode
of 80386. (6]
c¢) Difference between Real-! a.Qd Vlrtual 8086 Mode. [6]
07) a) Explainthe followm@yeptmn conditions with an example: Faults, Traps -
and Aborts. ’\ v [6} 4
b)  With the help of the nec\essary diagram, explain the structure of HIT in
80386. Y L 16l
! 4
c)  Listand elabora?on different applications of mlcr@ollm [5]
OR ﬂ...\? : >

08) a) Differentiate and explain the Interrupt gate an@rap gﬁté descriptor. [6]

b) How interrupts are handled in protection W Exﬂhm with the help of
aneat diagram. A\ ) \ [6]

c) Differentiate between Microprocessor\aﬂd M’l‘c)ocontroller. [5]
Vs

O
X X %
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Subject Name: MICROPROCESSOR Model Answer

Important Instructions to examiners:

1) The answers should be examined by key words and not as word-to-word as given in the
model answer scheme.

2) The model answer and the answer written by candidate may vary but the examiner may try
to assess the understanding level of the candidate.

3) The language errors such as grammatical, spelling errors should not be given more
Importance (Not applicable for subject English and Communication Skills.

4) While assessing figures, examiner may give credit for principal components indicated in the
figure. The figures drawn by candidate and model answer may vary. The examiner may give
credit for any equivalent figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed

‘ constant values may vary and there may be some difference in the candidate’s answers and

model answer.

6) Incase of some questions credit may be given by judgeme pyrt of examiner of relevant
answer based on candidate’s understanding. @

7) For programming language papers, credit may be give ny other program based on
equivalent concept.

Q. | Sub Al Marking
No.| Q. Scheme
N. r=
1 Attempt any Five of the fo 1M |
a | State the function of RE NTR pin of 8086 2m
Ans | Ready: Each correct
It is used as ac %& om slower /O device or memory. function 1M
It is Active hi _ when high; it indicates that the peripheral device is
ready to transfer data’
INTR
This is a level triggered interrupt request input, checked during last clock
. cycle of each instruction to determine the availability of request. If any
interrupt request is occurred, the processor enters the interrupt acknowledge
cycle.
b | What is role of XCHG instruction in assembly language program? 2m
Give example
Ans | Role of XCHG: Correct
s . : ! role:1M
This instruction exchanges the contents of a register with the contents of
another register or memory location. Correct
Exainple: example : IM
XCHG AX, BX  ; Exchange the word in AX with word in BX.
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(any other

example
allowed)
¢ | List assembly language programming tools. 2M
Ans 1. Editors Each 2 M
2. Assembler
3. Linker
4. Debugger.
d | Define Macro.Give syntax. 2M
Ans | Macro: Small sequence of the codes of the same pattern are repeated | Definition] M
frequently at different places which perform the same operation on the
different data of same data type, such repeated code can be written separately | Syntax IM
called as Macro.
Syntax:
Macro _name MACROJargl,arg2,... @
End 0
e | Draw flowchart for mulﬁplicaii@6 bit numbers. 2M
Ans < Correct
C START flowchart:
2M(consider
: any relevant
/ e / flowchart
/Q also)
' !
DX, AX € (AX)"(BX)
!
DX € MS Word of
Product
AX < LS Word of
Product
:
/ fProduct ]& AX
[Product+1] €& DX
f | Draw machine language instruction format for Register-to-Register 2mM

transfer.
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Ans Correct
D. D, ‘u. L, D DD D DD diagram ZM
|opcope e w | [ free [rar ]

g | State the use of STC and CMC instruction of 8086. 2M

Ans | STC — This instruction is used to Set Carry Flag. CF€1 Each correct

use |IM
CMC - This instruction is used to Complement Carry Flag.
CF€ ~CF
Attempt any Three of the following: 12m
a | Give the difference between intersegment and intrasegment CALL M
Ans Any 4 points
Sr.no Intersegment Call Intrasegment Call IM each
1. It is also called Far 1 a@TdNear
procedure call 1.
2. A far procedure refers to a rocedure refers to a
procedure which is in th dure which is in the
different code segme e code segment from
from that of the ca that of the call instruction
instruction.
3 This procedure This procedure call replaces
¢ the old IP with new IP.
4. The value©f the old CS:IP | The value of old IP is
pairs are pushed on to the | pushed on to the stack.
stack
SP=SP-2 :Save IP on
SP=SP-2 ;Save CS on stack(address of procedure)
stack
SP=SP-2 ;Save IP (new
offset address of called
procedure)
S: More stack locations are Less stack locations are
required required
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6. Example :- Call FAR PTR | Example :- Call Delay
Delay

Draw flag register of 8086 and explain any four flags.

am

Ans

Flag Register of 8086

Conditional /Starus Fl

C-Carry Flag : It is set when carry/bo is ‘generated out of MSB of
result. (i.e D bit for 8-bit operation, By bit for a 16 bit operation).

number of 1°s otherwise it is re

P-Parity Flag This flag is set to’Q er byte of the result contains even

AC-Auxiliary Carry&la t if a carry is generated out of the lower

nibble, (i.e. Fro I& it)to the higher nibble
Z-Zero Flag T is stt if the result is zero after performing ALU

operations. OthSfwise it is reset.

S-Sign Flag This flag is set if the MSB of the result is equal to 1 after
performing ALU operation , otherwise it is reset.

O-Overflow Flag This flag is set if an overflow occurs, i.e. if the result of
a signed operation is large enough to be accommodated in destination
register.

Control Flags

T-Trap Flag If this flag is set ,the processor enters the single step execution
mode.

I-Interrupt Flag it is used to mask(disable) or unmask(enable)the INTR
interrupt. When this flag is set,8086 recognizes interrupt INTR. When it
is reset INTR is masked.

Correct
diagram 2M

Any 4 flag
explanation
:1/2 M each
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D-Direction Flag It selects either increment or decrement mode for DI &/or
SIregister during string instructions.

Explain assembly language program development steps.

am

Ans

L. Defining the problem: The first step in writing program is to think very
carefully about the problem that the program must solve.

2. Algorithm: The formula or sequence of operations to be performed by the
program can be specified as a step in general English is called algorithm.

3. Flowchart: The flowchart is a graphically representation of the program
operation or task.

4. Initialization checklist: Initialization task is to make the checklist of
entire variables, constants, all the registers, flags and programmable ports

5. Choosing instructions: Choose those instructions that make program
smaller in size and more importantly efficient in execution.

6. Converting algorithms to assembly language program: Every step in
the algorithm is converted into program statementasing correct and efficient
instructions or group of instructions.

Correct steps
4M

Explain logical instructions of 8086.(Anydo

Ans

am

Logical instructions.

1) AND- Logical AND

Syntax AND@n:on, source
Operation &
% n AND source

:CF=0,0F=0,PF,SF,ZF

This instructiof AND’s each bit in a source byte or word with the
same number bit in a destination byte or word. The result is put in
destination.

Example: AND AX, BX

* AND AL,BL
* AL 1111 1100
« BL 0000 0011

*+ AL<0000 0000 (AND AL,BL)

2) OR - Logical OR

Syntax :OR destination, source

Any 4
istruction
correct
explanation
IM each
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Operation
Destination «— OR source
Flags Affected :CF=0,0F=0,PF,SF,ZF

This instruction OR’s each bit in a source byte or word with the
corresponding bit in a destination byte or word. The result is put in a
specified destination.

Example :

* ORALBL
* AL 1111 1100
. « BL 0000 0011

 AL€I1111 1111

3) NOT - Logical Invert C}
Syntax : NOT destination ‘h
Operation: Destinatio estination

Flags Affected :No
The NOT insgu wts each bit of the byte or words at the

specified destinatj &

Example
. NOT BL
BL = 0000 0011
NOT BL gives 1111 1100
4) XOR - Logical Exclusive OR
Syntax : XOR destination, source
Operation : Restination Destination XOR source
Flags Affected :CF=0,0F=0,PF,SF,ZF

This instruction exclusive, OR’s each bit in a source byte or word
with the same number bit in a destination byte or word.
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Example(optional)
XOR AL,BL

* AL 1111 1100
« BL 0000 0011

* AL€1111 1111 (XOR AL,BL)

5)TEST

Syntax : TEST Destination, Source

This instruction AND’s the contents of a source byte or word with the
contents of specified destination byte or word and flags are updated, ,
flags are updated as result ,but neither oper. e changed.
Operation performed:

Flags «——  set for result of (destipati source)
Example: (Any 1)
TEST AL, BL  ; AND byte in BL ¢ in AL, no result, Update PF,
SF, ZF.
e.g MOV AL, 00000101 Q
TEST AL, 1;% Q’

TEST AL, 10b ; 1

Attempt any Four offghe following:

Draw functional block diagram of 8086 microprocessor.

4M

Ans

Block
diagram 4M
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Memory

interface
BIU N } :
8
—
= 5
4 | Instruction
3| Stream
= 1 2 | Bne
g_g 3 Queue
is ‘ :- ——————————— o - ——————— -
iP " =
15 0 0 | trof
bt B X system
4 y
EU X
15_ 8 A ¢
AX|_AH AL
BX| BH | BL
CX|_CH | CL -
oxf oH 1 O i ety
SP H
]
g ‘ OErands I
D Flags o

8086 internal architecture

Y

b | Write an ALP to add two 16-bit numbers. am
Ans | DATA SEGMENT Data segment
initialization

NUMBERI DW 6753H IM. Code
NUMBER2 DW 5856H segment 3M
SUM DW 0
DATA ENDS
CODE SEGMENT

ASSUME CS: CODE, DS: DATA
START: MOV AX, DATA
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MOV DS, AX

MOV AX, NUMBERI
MOV BX, NUMBER?2
ADD AX, BX

MOV SUM, AX
MOV AH, 4CH

INT 21H

CODE ENDS

END START

Ans

Write an ALP to find length of string.
Data Segment
STRG DB 'GOOD MORNINGS$' ‘ )

LEN DB ?

DATA ENDS (b
CODE SEGMENT Q
START: s Q
ASSUME CS: s\:B'ATA

MOV DX, DATA

MOV DS,DX

LEA SI, STRG

MOV CL,00H

MOV AL,'§'

NEXT: CMP AL,[SI]

JZ EXIT

ADD CL,01H

INC SI

program - 4
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JMP

NEXT EXIT: MOV LEN,CL
MOV AH,4CH

INT 21H

CODE ENDS

Write an assembly language program to solve p= x*+y? using Macro.(x
and y are 8 bit numbers.

am

Ans

.MODEL SMALL
PROG MACRO a,b
MOV al,a

MUL al *’o
MOV blal C )

MOV al.b (b'
MUL al Q
ADD al bl Q

@
ENDM

DATA

x DB 02H

y DB 03H

p DB DUP()
.CODE
START:
MOV ax,data
MOV ds,ax

PROG x, y

program - 4
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MOV p,al
MOV ah,4Ch
Int21H

END

Attempt any Three of the following:

What is pipelining? How it improves the processing speed.

o In 8086, pipelining is the technique of overlapping instruction fetch
and execution mechanism.

e To speed up program execution, the BIU fetches as many as six
instruction bytes ahead of time from memory. The size of
instruction prefetching queue in 8086 is €s.

e  While executing one instruction ox n can be fetched.
Thus it avoids the waiting time for exeC@gion unit to receive other
instruction.

e BIU stores the fetched instruc Q 6 level deep FIFO . The
BIU can be fetching instructi s while the EU is decoding an
instruction or executing on which does not require use of
the buses.

e  When the EU .is ready
instruction from the

next instruction, it simply reads the
in the BIU.
sending out an address to the system

(Fekeh [T

Explanation 3
M, Diagram
1M

Write an ALP to count no.of 0’s in 16 bit number.

am

Ans

DATA SEGMENT
N DB 1237H
ZDBO0

Program4 M
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DATA ENDS
CODE SEGMENT
ASSUME DS:DATA, CS:CODE
START:

MOV DX,DATA
MOV DS,DX
MOV AX, N

MOV CL,08
NEXT: ROL AX,01
JC ONE

INC Z

ONE: LOOP NEXT
HLT

CODE ENDS

END START

Write an ALP to find largest number in array 6flements 10H, 24H,
02H, 05H, 17H.

Ans

am

DATA SEGMENT
ARRAY DB 10H,24H,02H,05H,17H
LARGEST DB 00H

DATA ENDS (b
CODE SEGMENT

START:

ASSUME CS:CODE,DS:D

MOV DXDATA

MOV DS.DX

MOV CX,04H \

MOV SI ,OFF

ARRAY MOV AL,

UP: INC SI

CMP AL,[SI]

JNC NEXT

MOV AL,[SI]

NEXT: DEC CX

JNZ UP

MOV LARGEST,AL

MOV AX4C00H

INT 21H

CODE ENDS
END START

Program - 4

Werite an ALP for addition of series of 8-bit number using procedure.

4aMm

Ans

DATA SEGMENT

NUMI DB 10H,20H,30H,40H,50H
RESULT DB 0H

CARRY DB 0H

Program - 4
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DATA ENDS

CODE SEGMENT
ASSUME CS:CODE, DS:DATA
START: MOV DX,DATA
MOV DS, DX

MOV CL,05H

MOV SI, OFFSET NUMI
UP: CALL SUM

INC SI

LOOP UP

MOV AH,4CH

INT 21H

SUM PROC; Procedure to add two 8 bit numbers
MOV AL,[SI]
ADD RESULT, AL

JNC NEXT @
INC CARRY
NEXT: RET O

SUM ENDP
CODE ENDS
END START ‘b
e | Describe re-entrant and r fe.procedure with schematic diagram. am
Ans | In some situation it may hapg atProcedure lis called from main program | Re-entrant 2
Procrdure? is called from prégedurel And procrdurel is again called from | M, recursive
procdure2. In program execution flow reenters in the | 2 M

procedurel. Th s of procedures are called re enterant procedures. The
RET instruction at end of procrdurel returns to procedure2. The RET
instruction at the emtl of procedure2 will return the execution to
procedurel.Procedurel will again executed from where it had stopped at the
time of calling procrdure2 and the RET instruction at the end of this will
return the program execution to main program.

The flow of program execution for re-entrant procedure is as shown in FIG.
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PROCEDURE

I LT N

CAaLL
PRor ey ke |

CALL
“RocEouRg o

“ﬁ\"_b.

CALL
PROCEOUREL

MNtsy Moy

LINE mgTRUCH

Inn arteg
CALL

Errues "
LRuEng
R3Ge A~

Recursive Procedure

A recursive procedure is a procedure which calls itself. Recursive procedures are used
to work with complex data structures called trees. If the procedures is called with N
(recursion depth) = 3. Then the n is decremented by one after cach procedure CALL and

the procedure is called until n = 0. Fig. shows the flow diagram and pseudo-code for

recursive procedure.
PROCEDURE  PROCEDURE PROCEDURE
RECURSIVE RECURSIVE RECURSIVE
CALL
RECURSWVE caL caLL cALL
NEXT MANLINE
IRSTRUCTION
PROCEDURE RECURSIVE RET RET RET
N
DECREMENT N
CALL RECURSIVE
€isE
RETURN

Fig. Flow diagram and pseudo-code for recursive procedure

Attempt any Two of the following:

12M

Define logical and effective address. Describe physical address
generation process in 8086. If DS=345AH and SI=13DCH. Calculate
physical address.

6M

Ans

A logical address is the address at which an item (memory cell, storage
element) appears to reside from the perspective of an executing application
program. A logical address may be different from the physical address due
to the operation of an address translator or mapping function.

Effective Address or Offset Address: The offset for a memory operand is
called the operand's effective address or EA. It is an unassigned 16 bit
number that expresses the operand's distance in bytes from the beginning of
the segment in which it resides. In 8086 we have base registers and index
registers.

Define each
Term :1IM.

Physical
Address
Generation.
Description :
2M

&
Calculation 2
M
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Generation of 20 bit physical address in 8086:-
1. Segment registers carry 16 bit data, which is also known as base address.

2. BIU appends four 0 bits to LSB of the base address. This address becomes
20-bit address.

3. Any base/pointer or index register carries 16 bit offset.

4. Offset address is added into 20-bit base address which finally forms 20 bit
physical address of memory location

15 0

OFFSET VALUE

19 S ¢

SEGMENT REGISTER | oH

T

|

ADDER

'
20 BIT PHYSICAL ADDRESS

DS=345AH and SI=13DC b 4
-]
Physical adress =D 5

* 10H + 13DCH
13DC
=3597CH
b | Explain the use of assembler directives. 1) DW 2) EQU 3) ASSUME 4) M
OFFSET 5) SEGMENT 6) EVEN
Ans | DW (DEFINE WORD) Each
The DW directive is used to tell the assembler to define a variable of type | Directive
word or to reserve storage locations of type word in memory. The statement | Use : 1M
MULTIPLIER DW 437AH, for example, declares a variable of type word | each

named MULTIPLIER, and initialized with the value 437AH when the
program is loaded into memory to be run.

EQU (EQUATE)
EQU is used to give a name to some value or symbol. Each time the
assembler finds the given name in the program, it replaces the name with

the value or symbol you equated with that name.
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Example

Data SEGMENT

Numl EQU 50H

Num2 EQU 66H

Data ENDS

Numeric value 50H and 66H are assigned to Num1 and Num?2.

ASSUME

ASSUME tells the assembler what names have been chosen for Code, Data
Extra and Stack segments. Informs the assembler that the register CS is to be
initialized with the address allotted by the loader to the label CODE and DS
is similarly initialized with the address of label DATA.

OFFSET

OFFSET is an operator, which tells the assembler to determine the offset or
displacement of a named data item (variable), a progedure from the start of
the segment, which contains it. @

Example
MOV BX; s
OFFSET PRICES;

It will determine the offset of the vanws from the start of the

segment in which PRICES is defined 1 load this value into BX.

SEGMENT
The SEGMENT directive is used icate the start of a logical segment.
Preceding the SEGMENT girec the name you want to give the

segment.
For example, the eﬁw. E SEGMENT indicates to the assembler
the start of a lo ent called CODE. The SEGMENT and ENDS
directive are used to ket” a logical segment containing code of data

EVEN (ALIGN ON EVEN MEMORY ADDRESS)

As an assembler assembles a section of data declaration or instruction
statements, it uses a location counter to keep track of how many bytes it is
from the start of a segment at any time. The EVEN directive tells the
assembler to increment the location counter to the next even address, if it is
not already at an even address. A NOP instruction will be inserted in the
location incremented over.

¢ | Describe any four string instructions of 8086 assembly language. 2M
Ans | 1] REP: each correct
; St B o | . ... | instruction
REP is a prefix which is written before one of the string instructions. It will 1% Meach

cause During length counter CX to be decremented and the string instruction
to be repeated until CX becomes 0.
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Two more prefix.
REPE/REPZ: Repeat if Equal /Repeat if Zero.

It will cause string instructions to be repeated as long as the compared bytes
or words Are equal and CX+0.

REPNE/REPNZ: Repeat if not equal/Repeat if not zero.

It repeats the strings instructions as long as compared bytes or words are not
equal

And CX#0.
Example: REP MOVSB
2] MOVS/ MOVSB/ MOVSW - Move String byte or word.

Syntax: <2 ’
MOVS destination, source 0\,

MOVSB destination, source

MOVSW destination, source (b

Operation: ES:[DI]<----- DS:[S

It copies a byte or werd atfon in data segment to a location in extra
segment. The offset of ce9s pointed by SI and offset of destination is
pointed by DI.C3 @ ter in counter and direction flag (DE) will be set

or reset to auto incrggient or auto decrement pointers after one move.

Example

LEA SI, Source
LEA DI, destination
CLD

MOV CX, 04H
REP MOVSB

3] CMPS /CMPSB/CMPSW: Compare string byte or Words.
Syntax:

CMPS destination, source
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CMPSB destination, source
CMPSW destination, source
Operation: Flags affected <------ DS:[SI]- ES:[DI]

It compares a byte or word in one string with a byte or word in another string.
SI Holds the offset of source and DI holds offset of destination strings. CS
contains counter and DF=0 or 1 to auto increment or auto decrement pointer
after comparing one byte/word.

Example

LEA SI, Source

. LEA DI, destination

CLD

MOV CX, 100 \z)
REPE CMPSB O

4] SCAS/SCASB/SCASW: Scan a ‘@ytc or word.

Syntax: Q
SCAS/SCASB/SCASW
@

teig-—<AL/AX-ES: [DI]

ord in AL/AX with a byte /word pointed by ES: DI.
ust be in the extra segment and pointed by DI. CX
may be 0 or 1.

Operation: Flags af]

It compares a
The string to be sc
contains counter and

. When the match is found in the string execution stops and ZF=1 otherwise
ZF=0.

Example

LEA DI, destination
MOV Al, 0DH
MOV CX, 80H
CLD

REPNE SCASB
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5] LODS/LODSB/LODSW:

Load String byte into AL or Load String word into AX.
Syntax:

LODS/LODSB/LODSW

Operation: AL/AX < ----- DS: [SI]

IT copies a byte or word from string pointed by SI in data segment into AL
or AX.CX

may contain the counter and DF may be either 0 or 1

Example

LEA SI, destination

v \Q)
LODSB

6] STOS/STOSB/STOSW (Store B ord in AL/AX)

Syntax STOS/STOSB/STOSW
Operation: ES;[DI] <------

£l
It copies a byte or word fgom
in extra

segment CX may cOfigain the counter and DF may either set or reset

r AX to a memory location pointed by DI

Attempt any Two of the following: 12M

a | Describe any 6 addressing modes of 8086 with one example each. 6M
Ans | 1. Immediate addressing mode: Any 6 mode
. R ; . : e with example

An instruction in which 8-bit or 16-bit operand (data) is specified in the | | \f each

instruction, then the addressing mode of such instruction is known as
Immediate addressing mode.

Example:
MOV AX,67D3H
2. Register addressing mode

An instruction in which an operand (data) is specified in general purpose
registers, then the addressing mode is known as register addressing mode.
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Example:
MOV AX,CX

3. Direct addressing mode

An instruction in which 16 bit effective address of an operand is specified in
the instruction, then the addressing mode of such instruction is known as
direct addressing mode.

Example:

MOV CL,[2000H]
4. Register Indirect addressing mode

. An instruction in which address of an operand is specified in pointer register
or in index register or in BX, then the addressing mode is known as register
indirect addressing mode.

e &
O

MOV AX, [BX]

5. Indexed addressing mode %

An instruction in which the o addsess of an operand is stored in index

registers (SI or DI) then the e mode of such instruction is known as
indexed addressing mgde.
DS is the default nt and DI

For string instructi S and ES are the default segments for SI and DI resp.
this is a special case of' f€gister indirect addressing mode.

. Example:
MOV AX,[SI]
6. Based Indexed addressing mode:

An instruction in which the address of an operand is obtained by adding the
content of base register (BX or BP) to the content of an index register (SI or
DI) The default segment register may be DS or ES

Example:
MOV AX, [BX][SI]

7. Register relative addressing mode: An instruction in which the address
of the operand is obtained by adding the displacement (8-bit or 16 bit) with
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the contents of base registers or index registers (BX, BP, SI, DI). The default
segment register is DS or ES.

Example:
MOV AX, 50H[BX]
8. Relative Based Indexed addressing mode

An instruction in which the address of the operand is obtained by adding the
displacement (8 bit or 16 bit) with the base registers (BX or BP) and index
registers (SI or DI) to the default segment.

Example:

0 MOV AX, 50H [BX][SI]

b | Select assembly language for each of the foﬂov@ 6M

i) rotate register BL right 4 times

ii) multiply AL by 04H

iii) Signed division of AX by BL Q
iv) Move 2000h in BX register ‘b

v) increment the counter o

vi) compare AX witl®B

Ans | 1) MOV CL, 04 Each correct

instruction
RCL AX, CL1 IM

Or
MOV CL, 04H
ROL AX, CL

Or
MOV CL, 04H
RCR AX, CL1
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Or
MOV CL, 04H
ROR AX, CL

i1) MOV BL,04h
MUL BL

iii) IDIV BL
iv) MOV BX,2000h
v) INC AX

vi) CMP AX,BX

Write an ALP to reverse a string. Also draw

Ans

Program:

DATA SEGMENT

STRB DB 'GOOD MO Q
REV DB 0FH DUP ?. %
DATA ENDS )\

CODE SEGMENT

START:ASSUME CS:CODE,DS:DATA
MOV DX,DATA

MOV DS,DX

LEA SLLSTRB

MOV CL,0FH

LEA DLREV

ADD DILOFH
UP:MOV AL,[SI]

O

‘chart for same.

Program 4 M
flowchart 2
M
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MOV [DI],AL
INC SI

DEC DI
LOOP UP
MOV AHACH
INT 21H
CODE ENDS
END START

Flowchart:
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Question Bank

a)
b)
c)
d)
e)
f)
g)
h)
i)
1)

k)

)

State the function of ALE and Ready pin of 8086.

What is the role TEST instruction in Assembly language programming?
List the major steps in developing an Assembly language program.

Define Procedure and write its syntax.

Draw the flowchart for Multiplication of two 16 bit numbers.

What is stack? state its significance.

What is the use of REP in string related instruction?
Give the difference between Inter segment and Intra segment CALL.

What is pipelining? How it improves the processing speed?

State the Assembler Directives used in 8086 programming and describe the function
of any two.

Draw the Machine language instruction format for Register to Register transfer and
state the function of each bit.

Describe Memory segmentation in 8086 and list its advantages.

m) Write an ALP to perform 32 bit by 16-bit division of unsigned numbers.

n)

0)

p)
Q)
r)
s)

u)

v)

Write an ALP to count number of 1” in 16-bit number.

Compare Procedure and macro based on i) length of code ii) generation of object code
ii1) Calling method iv) Passing parameter.

Draw and explain the flag register of 8086.

Write an ALP to count the number of positive and negative numbers in array.

Write an ALP to find the smallest number in the Array.

Write an ALP for addition of two 8 bit BCD numbers using MACRO.

Describe re-entrant and Recursive procedure with diagram.
Define logical and effective address. Describe physical address generation process in

8086.Calculate physical address by taking suitable DS, CS and IP.
Describe how an assembly language program is developed and debugged using
system tools such as editors, assemblers, linkers and debuggers.

w) Describe any six Addressing modes of 8086 with suitable example.

X)
y)

With examples, describe any four String instructions in 8086 assembly language.
Select the instruction for each of the following

1)Rotate register BH left 4 times.

ii)Multiply AL by 08H.

ii1)Signed division of BL and AL.

iv)Move 4000H in BX register.

v)Load offset 1000H in register BX.

vi)Rotate BX to left 4 times through carry.

Write an ALP for concatenation of two strings. Draw flowchart and assume suitable
data.
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Sample Oral questions for MA
Guidelines for oral exams

Oral should be based on lab assignments and theory.

Examiner can ask questions either on particular assignments or on all or from theory
Minimum Expectation from students

Logic and meaning of each and every instructions used in program

Tools used for Assembly Language programming (i.e. should know generation of .obj ,
.exe)

NASM basics

Different sections in NASM

different commands used to generate object file, linking and .exe file

Theory Related Questions:

9.
10
11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25,
26.
27
28.
29.
30.
31.

32
33
34
35
36

What is real mode
. What is protected mode
. What is V86 mode
How switching between modes happens?
Structure of GDTR, IDTR, LDTR(Local Discripter), TR(Task Regi)
Structure of all control registers, DR registers. TR registers.
Structure of segment descriptors.
What are different types of privileges?
What are TLBs(Translation look ahead buffer)?
What are call gates?
What is page level protection?
TSS(Task segment status Resister) descriptors
What is difference between ADD and ADC instruction?
What is difference between SHR and SAR?
Difference between DIV and IDIV
Different protected mode specific instructions (for eg. SMSW)
Difference between loop and jnz instruction
What is multicore architecture?
What are different multicore architectures?
What is cache memory?
Different Addressing modes.
What is effective address?
What is physical Address?
. What is linear address?
. How to calculate effective address in 20 bit and in 32 bit architectures?
. Which bit tells about the paging?
. What are different segment registers in 8086 and 80386 architectures?
. List all general purpose registers, index and pointer registers.




37. Difference from 80386 to 8086 architecture
38. Flag registers in 8086 and 80386.
39. What are privilege instructions? Give examples?
40. What is an instruction queue? Explain?
41. What are different math co-processors available?
42. Describe the pipelining architecture for microprocessors
43. Practical Related Question:
44. What are different program development tools?
45. Explain the use of assembler and linker.
46. Explain different types of memory models used.
47. Explain the use of Index registers i.e. destination and source index.
48. What is the use of MOVSB and MOVSW instruction?
49. What is the use of MACRO?
50. What is procedure?
51. State the main difference between MACRO and PROCEDURE.
52. Explain int 80h and its function call values.
‘ 53. Explain the logic of displaying number.
54. Different instructions used in lab assignments
55. What are different modes used in file reading assignment
56. What are different jump instructions?
57. Explain the syscall and its function values.
58. What are different options used in compiling and linking files in nasm
59. Learn instruction set of 80386 with examples.
60. What are different data types?
61. How to display string message on the screen?
62. How to get input from users?
63. What is option of newline?
64. What are 64 bit and 32 bit applications
65. What are different registers in 64 bit, 32 bit and 16 bit application?
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Test Question Paper

o1
(@) Explain Physical Address generation for 80386 if paging is enabled. [6]
(b) Explain Flag register of 80386. (4]
OR
02)
a) Explain shift and rotate instructions of 80386. [6]
‘ b) List and explain coprocessor interface instructions of 80386. [4]
03)
a) With the help of diagram explain the 80386 mechanism to translate logical address to linear
address. 18]
b) Explain LEA and XLAT instructions. [4]
OR
04)
a) What is the use of Interrupt Flag? [3]
b) Explain any rhree control transfer instructions of 80386. [6]
05)
a) Explain any four Flag Control Instructions. [3]
b) What is the use of the following instructions in 803862 Mention which flags gets effected
‘ with each instruction: ADC, DIV, CMP. [6]
. OR
06)
a) Draw and explain the system address and system segment registers. 5]
b) What is the use of following instructions: Wait, LOCK. (4]
Q7)
a) Explain the following instructions, mention flags affected: CWD, BT, LAHF. [6]
b) Explain MSW. [6]

OR
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Question Bank of Unit number 1

Q1) Write note on History of 8086 microprocessor.

Q 2) what is need of segmentation?

Q 3) Describe structure of segments in physical memory
. Q 4) Explain 8086 register block diagram

Q 5) Draw and Explain functional block diagram of 8086 microprocessor.

Q6) Draw and Explain Flag register of 8086.

Q7) Write note on Data types of 8086 microprocessor.

Q 10) Draw the flowchart for switching from real mode to protected mode and returning back.

Q11) Draw and explain LDT, GDT, IDT

Q12) Explain addressing Modes supported by 8086 processor.

Q13) Explain any four Data Movement Instructions.

Q14) Explain any four Binary Arithmetic Instructions.

Q15) Explain any four Decimal Arithmetic Instructions, Logical Instructions.

Q16) Explain any four Control Transfer Instructions.

Q17) Explain any four String and Character Transfer Instructions or Instructions for Block
‘ Structured Language,

Q18) Explain any four Flag Control Instructions.

Q19) Explain any four Coprocessor Interface Instructions.

Q20) Explain any four Segment Register Instructions or Miscellaneous Instructions.
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Question Bank of Unit number 2

Q 11) Draw and explain Control register of 80386.

Q2) Draw and explain test register of 80386.

Q3) Draw and explain debug register of 80386.

Q4) Explain any four Systems Instructions.

Q5) Writ note on Logical Address generation, linear address generation and Physical
address generation in real mode of 80386 for Cs=1 101, IP=1010.

Q6) Explain Physical Address generation for 80386 if paging is enabled.

Q7) Explain Flag register of 80386.

Q8) Explain shift and rotate instructions of 80386.

Q9) Draw and explain the format of selector.

Q10) With the help of diagram explain the 80386 mechanism to translate logical
address to linear address.

Q11) List and explain coprocessor interface instructions of 80386.

Q12) With the help of diagram explain 80386 applications register set.

Q13) Explain LEA and XLAT instructions.

Q14) Draw and explain segment descriptor.

Q15) What is the use of Interrupt Flag ?

Q16) Explain any three control transfer instructions of 80386.

Q17) what is the use of the following instructions in 803862 Mention which flags gets
effected with each instruction: ADC, DIV, CMP.

Q18) What is the use of following instructions: Wait, LOCK.

Q19) Explain segment address translation in detail.

Q20) Draw and explain the system address and system segment registers.

Q21) Explain the following instructions, mention flags affected: CWD, BT. LAHF.
Q22) Explain MSW.
Q23) Explain the following instructions, mention flags affected: LIDT. CLD, MOVS.
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Question Bank of Unit number 3

Q 1) what is the difference between IVT of real mode and IDT of protected mode of
80386? Explain in details.

Q2) Draw the flowchart for switching from protected mode to virtual mode and returning
back.

Q 3) Explain segment level protection.

Q4) Explain page level protection.

Q 5) Explain Task State Segment and TSS Descriptor.

Q6) Explain Task Register and Task Gate Descriptor in detail.

Q7) Explain Task Switching when target task at higher privilege level than the privilege
level of current Task.

Q8) what is Task Linking.

Q9) Explain concept of Task Address Space.

Q10) List aspects of protection related to pages.

Q11) with appropriate diagram explain the concept of privilege levels in 80386.

Q12) How call gate descriptor is used to locate the procedure in another code segment?
How protection is provided?

Q13) Define faults.

Q14) Explain how 80386 identifies interrupts.

Q15) By which two ways, 80386 allows 1/0O to be performed? Explain each in details.

Q16) With the help of suitable diagram, explain how call gate descriptor is used to change
the privilege levels in protected mode?

Q17) Explain the procedure of handling interrupts in protected mode.

Q18) What is the role of TSS in multitasking? Explain I/O permission bitmap in TSS.

Q19) Draw the format of interrupt gate and trap gate descriptor. What is the difference

between them ?

Q20) What is CPL and RPL ?
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Question Bank of Unit number 4

Q 1) Explain I/0O Addressing.

Q2) List and Explain I/O Instructions.

Q3) Draw and Explain I/O permission bitmap.

Q4) Explain Protection mechanism for I/O

Q5) what are the different types of interrupt? Explain how interrupts are enabled and disabled.

Q6) Draw and explain structure of IDT.

Q7) Specify priority of interrupts while handling multiple interrupts.
Q8) List five aspects of protection in the 80386.

Q9) Draw and explain TSS.

Q10) Write short note on multitasking feature of 80386.

Q11) List different sources of interrupts and explain different ways by which 80386 can enable

and disable interrupts.
Q12) Write short note on task linking.

Q13) List mechanism which provide protection for I/O functions and explain the role of IOPL in

providing protection for I/0 functions
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Question Bank of Unit number 5

‘

Q 1) Explain Processor State after Reset, and Software Initialization for Real Address Mode.
Q2) Draw and explain Switching from Real to Protected Mode and vice varsa.

Q3) Explain Software Initialization for Protected Mode.

Q4) Explain TLB Testing.

Q5) Draw and explain Debug Registers.

Q6) Explain different debugging techniques.

Q7) Draw and explain Structure of V86 Stack.

Q8) Explain procedure for Entering and Leaving Virtual 8086 Mode.

Q9) Explain features of virtual mode.

Q10) Explain 80386 processor state after RESET.

Q11) Write a short note on “Switching to protected mode™.

Q12) List the features of 80386 architecture that supports debugging.

Q13) With neat diagram explain the process of linear address formation in V86 mode.
Q14) Write short note on "Instruction Address Breakpoint".

Q15) What are content of CRO register after RESET in 80386 ? Explain all related bits.
Q16) Write short note on “protection within a V86 task™.

Q17) Explain various debugging features of 80386.
Q18) Explain, how test registers are used in testing TLB?
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Question Bank of Unit number 6

‘

Q 1) Explain different pins of microprocessor.

Q2) Explain System Clock, Bus States, Phases in detail.

Q3) Explain pipelined read Bus cycle.

Q4) Explain Non-pipelined write Bus cycle.

Q5) Explain pipelined read followed by Non-pipelined write Bus Cycles.
Q6) Explain 80387 NDP Control Register bits for Coprocessor support.
Q7) Explain 80387 Register Stack.

Q8) Explain Data Types supported by 80387.

Q9) Explain Load and Store Instructions.

Q10) Explain Trigonometric and Transcendental Instructions.

Q11) Explain Interfacing signals of 80386DX with 80387.

Q12) Explain following signals: ADS#, READY#, NA#.

Q13)Write note on CLK2 and processor internal clock.

Q14) Explain following signals: BEO# through BE3#.

Q15) Explain following signals: PEREQ, Busy#, ERROR#.

Q16) Explain the following signals: W/R#, D/C#, M/ 10#.

Q17) Explain any four 80387 constant instructions.
Q18) Explain the following signals: INTR#, NMI#, RESET#.

Q19) Explain any six 80387 data transfer instructions.
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Test Question Paper

01)

(a) what is need of segmentation? [3]

(b) Draw and Explain functional block diagram of 8086 microprocessor. (4]
OR

02)

a) Draw and Explain Flag register of 8086. [3]

b) Draw the flowchart for switching from real mode to protected mode and returning back. [4]

03)

a) What Draw and explain LDT, GDT, IDT. (4]

b) Explain addressing Modes supported by 8086 processor. (4]
OR

04)

a) Explain any four Data Movement Instructions. 13]

b) Explain any four Control Transfer Instructions. (4]

05)

a) Explain any four Flag Control Instructions. [3]

b) Explain any four Coprocessor Interface Instructions. 4]
OR

0¢6)

a) Draw and explain Control register of 80386. 4]

b) Draw and explain test register of 80386. (4]

Q7)

a) Explain Draw and explain debug register of 80386. 4]

b) Draw and explain Microprogrammed Control Unit. (4]
OR

08)

a) Explain any four Systems Instructions. [4]

b) Writ note on Logical Address generation, linear address generation and Physical address
generation in real mode of 80386 [4]
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PRACTICAL PLAN
Department: Computer Academic Year: 2022-23 Semester: 11 Class: SE
Subject: Microprocessor Laboratory Date:
Teaching Scheme  Lectures/Week: 03 Hrs  Practical/Week: 02 Hrs Tutorials/Week: -——-
Examination Scheme: Practical: PR/TW: 25 OR/TW: 25
EI:K' ~ Name of Experiment | Batch
’ Write X86/64 ALP to accept five 64 bit 81 14— mlozlg,oa—a w/
1 hexadecimal no. from user and store them in 3
an array and display the accepted no. Jol 2 94[62|2.023 @"
§3 {2 [osfor]s023 | g
41 9la fasleafoo3 | Rgb—
S1
) Write X86/64 ALP to accept a string and to 2 ( 3 ag[oo-lg,w—?» @\1’.
display its length. S2 1o 3|3]202-3 '@ﬂ/-
83 922{2— |l2[ro23 ﬂ%&/
S Tel2 plapond | g
T 2g (B [Hiealona o
. Write X86/64 ALP to find the largest of S2 2 [lo]oa (2022
3 given Byte/Word/Dword/64-bit no. 0_4” @/
= R Rlahoal @/
S T231o Blelaond [y
o ol(3 |u3[2023 @/
Write switch case driven x86/64 ALP to
, |perform 64 bit hexadecimal arithmetic |  S2 0|3 |24]03)2023
operations (+,-,*,/) using suitable macros.
Define procedures for each operation. S3 [ {3 29| °3| 2023 ?3
S4 al3  |228[0a]2023 W




- Exp. S e fioast o | Conducted |
No Name of Experiment Batch | pate | F
S1
Write X86/64 ALP to count number of 24/03)2022, %‘h‘/
5 positive and negative numbers from the %
array. 1113 81|03 |2023 @&_/
% |73 [M[a3/2023 @ -
ol lel2 Bl4los \ad,
Write X86/64 ALP to convert 4-digit Hex S1 " , Lf 11042023
number into its equivalent BCD number
and S5-digit BCD number into its 3
equivalent HEX number. Make your 243  |u]oy |2023 @/
program user friendly to accept the choice
6 from user for: S3
o (a) HEX to BCD b) BCD to HEX (c) 093  [xfoy]n023 @/
EXIT.
Display proper strings to prompt the user S4 i
while accepting the input and displaying the 23‘ 3 J‘q 0"'9'025 @’/
result .
Write X86/64 ALP to detect protected mode S1 18]04 |23 @,
and display the values of ,S'Lf l "{
T GDTR,LDTR,IDTR,TR and MSW register S2
also identify CPU type using CPUID 3113 |24loq[2023 (@‘/
instruction.
3| 29]4  |%/04/203 @‘/
S4 1314 2Hle4[2023 @-/
Write X86/64 ALP to perform multiplication S1 o5 4 psfoq)a023 @,
3 of two 8-bit hexadecimal numbers. Use
successive addition and add and shift method. S2 Ql[ 4' L(I S"QD’).J_’; Q 2
$3 | 2[4 |sles}z0na
o 20/4  |4lseons (@y
Write x86 ALP to find the factorial of a gich S1 9|5 ﬁ’oq 2023 @7
9 integer number on a command line by using
recursion. Explicit stack manipulation is S2 2 noLs @
expected in the code. gl L( L‘ ‘Sl ‘
S| sls (3sj2023 | i
o 2109 |ys\wns %5’5/




‘ El.:f' Name of Experiment | Batch Pl;::ﬂ’ ey ,
' S1 q I ¢

Write an X86/64 ALP password program
that operates as follows: S2 ! p__l g

10 a. Do not display what is actually typed
instead display asterisk (“*”). S3 | 0 ] ¢
If the password is correct display, “access is
granted” else display “Access not Granted”. S4 L! ’5“
Write X86 menu driven Assembly Language S 19 ,
Program (ALP) to implement OS (DOS) S

11 commands TYPE, COPY using file 33 17 , f
operations. User is supposed to provide
command line arguments. S4 T , g\

® .

Write X86 ALP to find, a) Number of Blank 23)§"
spaces b) Number of lines ¢) Occurrence of a $ =
particular character. Accept the data from the o6 , 5
text file. The text file has to be accessed

12 during Program 1 execution and write FAR 33
PROCEDURES in Program 2 for the rest of 9'4’ , §
the processing. Use of PUBLIC and EXTERN
directives is mandatory. S4 ' q ' =

T

Sﬁ@ﬁ%ﬁm’ﬁ%j’
Qmﬁ@:@m&}uﬂakw.
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System Architecture — System 2

11 Qﬁ\"\v Registers, System Flags C/B, P \°|3\9-973 ‘

- 9%‘)/ Memory Management Registers. 2 C/B, P \'5\3 )Q_mA [

SOMESHWARNAGAR Date:-16/06/2014
Department: Computer Academic Year: 2022-23 Semester: [V
Class: S.E Subject: Microprocessor Date:
Teaching Scheme Lectures/Week: 03  Practical/Week: 01 Tutorials/Week: 00
Examination Scheme: Insem: 30 Online: NA Endsem: 70
No | Date TR o e TR e
Unit I: 80386DX- Introduction to
80386. oA
‘ G'l n_— | Brief History of Intel Processor,80386 l s MIL{ @
DX Features and Architecture
Programmers Model, Operating Modes, 1
i 1 I Q- | Addressing Modes and data types cit MMQD% @’/
Data Movement Instructions, Binary 1 C/B, P |2 oA
# \0\ e Arithmetic Instructions Qo‘h‘ %
Decimal Arithmetic Instructions 1 C/B, P
y 2 > L1003
i \'5\ " Logical Instructions oé\ ‘ @V
Control Transfer Instructions , String
5 }C ‘ - and Character Transfer Instructions, 1 C/B, P q‘-"‘ﬂ 'LYlDé
Instructions for Block Structured @/
Language
Flag Control Instructions, Coprocessor 1 C/B, P n w,
1‘ ) \ 0 Interface Instructions of ] ’ e
Unit II: Bus Cycle And System 1 C/B.P
7 (2,0\ L— | Architecture. Segment Register . 043\1095 @/
Instructions, Miscellaneous Instructions.
Initialization - Processor State after 1 C/B, P
8 Q&\ % | Reset. i \w @/
Functional Pin Diagram, Functionality 1 C/B, P ‘
: %\q/ of I/O pins. GIS\W @‘/
I/O Organization (Memory
10 \\)/ Banks),Basic Memory Read and Write 2 C/B, P 59\9,095 @/
oA cycles with Timing Diagram .

N




Method

Conducted

' Lect | Planned :
No Date Topics planned References used Date Faculty
3 g/ 3 Control Registers, Debug Registers , T2 P.C/B ([6(3 2023 ‘@_
y Q// /5 Test Registers, System Instructions T2 P.C/B |I7[3 /2023 lé !!i
Unit III: Memory Management T2 P,C/B |20/3/2013 | é !g,b_
- 8[3 Global Descriptor Table
16 4 / . Local Descriptor Table o P.C/B 123/3/2023 __@’-
17 ¢[3 Interrupt Descriptor Table 12 P.C/B 2[3/2023 _&M-.
8 €[3 |GDTR,LDTR, IDTR T2 P.C/B (27(8/2023 | finh
19 g [3 Formats of Descriptors and Selectors 4 Egi Gb ,209:9 ,@—
® 20 3 Segment Translation T2 P.C/B |31[3[2023 -.@!ﬁ—
21 (9(3 | Page Translation T2 P.C/B |[3[7[2023 @—
Combining Segment and Page T2 P.C/B |[3[4[2023 g!!)_‘
0 ;
i ( [3 Translation (
B ~ UnitIV: Protection T2 P.C/B [[7]% /o023 ‘@‘il_
23 3 [3 Need of Protection, Overview of
| | 80386DX Protection Mechanisms SR S T S e e P
24 le(a Protection rings and levels T2 P.C/B I’?’M/ 2024 _@EL_
25 / 7/ L Privillaged Instructions 2 P.CB |29] 9/ po2 @b—n
26 | 29(8 | Concept of DPL,CPL,RPLEPL T2 || BOB (26/9/2023 | 3gh
Inter privilege level transfers using T2 P,C/B a.lll.,/u%g @ )
27 238 / 8 | Call Gates
6 28 04 / 'g | Confirming Code Segments T2 P.C/B |ouf 4 /2023 @&»
Privilage Levels and Stacks, Page level T2 P,C/B pY/ q/znp:g (é?h
29 9‘7/3 Protection
_ a / Combining Segment and Page Level T2 P.C/B |27/3/ 2029 @1—
30 3 Protection
af 4( Unit V: Multitasking and Virtual T2 PCB |2%/9/w4 @ b
31 8086 Mode
Multitasking — Task State Segment .
32 6/ <f TSS Descriptor T2 PC/B |2¥4/2023 |
33 | fol¢p | TaskRegister T2 | P.CB |4]5(2025 @_
34 13/ ? Task Gate Descriptor T2 P.CIB | 4/5/h 022 @L_
35 Task Switching, Task Linking T2 P.C/B | {52024 &,}1

4




2 = 2 i SR frt Sigh of
Lect | Planned . Method | Conducted | 121
No Pate Topics planned References | iised oDal::e Faculty
0o Task Address Space, Virtual Mode - T2 P,C/B 2 —:@AL
o / L Features gqu 3 ;
37 ot / . Memory Management in Virtual Mode a4 BLB AN lm M
38 04 /tr Entering and Leaving Virtual Mode T2 P,C/B )” 514@_:5 @_
Unit VI: Interrupts , Exception and i P.C/B
9—;( / 4( Introduction to Microcontroller
39 Interrupts and Exceptions : Identify ' QH”LS _%L
Interrupts, Enabling and Disabling
Interrupts
Priority among Simultaneous T1 P,C/B '@L_
40 28| T Interrupts and Exception ](1312095
= i T1 P,.C/B
41 4 ,S Interrupt Descriptor Table (IDT) ’g-' 51 0024 ’@nL
7 Interrupt Task and Interrupt | T1 | P.C/B '
43 4 ,5\ Procedures 19 S_P'mg —@ﬂh—
44 }o-[ &5 | Error Codes and Exception Conditions Tl P,C/B 0 S', n M
Introduction to Microcontrollers: Tl P,C/B
45 ,57’5 Architecture of Typical Zq K’ 20 %
Microcontrollers y/
- Difference Between Microprocessor Il P,C/B
46 /85 And Microcontroller 27)€]%4 V
47 ' g4 | Characteristics of Microcontroller 11 PCB |5g ’q% y
43 Q}/ £~ | Application of Microcontrollers Tl P,C/B %‘ fl M0 89/




SUMMARY
Total no. of | Planned Date | Actual Date of
Unit No. Title

Lectures of Completion | Completion
1 80386DX- Introduction to 80386. 07 %[5 [202-3 2/3[209-5
2 Bus Cycle And System Architecture. 07 280028 752023
3 Memory Management 08 /] ]2028 [8]% ] 2628
4 Protection 08 at|ylaony (9% / 4 /Q_oag
5 Multitasking and Virtual 8086 Mode 08 oyly[ro23 |1y lr[ D O2LA
6 Interrupts , Exception and Introduction to 07

Microcontroller 9’04 5" 3 e} \ q s

‘ Text Books:

T1. Intel 80386 Programmer's Reference Manual 1986, Intel Corporation, Order no.: 231630-
011, December 1995.

T2. James Turley, —Advanced 80386 Programming Techniquesl, McGraw-Hill, ISBN: 10:
0078813425, 13: 978-0078813429.

T3. Intel 387DX Math coprocessor, Order no.: 240448-005, March1992.

Reference Books:

R1. Chris H. Pappas, William H. Murray, —80386 Microprocessor Handbooksl, McGraw-
Hill Osborne Media, ISBN-10: 0078812429, 13: 978-0078812422.
R 2.Walter A. Triebel, —The 80386Dx Microprocessor: Hardwarel, Software, and
Interfacing, Pearson Education, ISBN: 0137877307, 9780137877300.
R 3.Brey, Barry B, —8086/8088, 80286, 80386 and 80486 Assembly Language
Programmingl, Prentice Hall, ISBN: 13: 9780023142475.
' R 4.Mohammad Rafiquzzaman, —Microprocessors: Theory and Applications: Intel and

: Motorola", Prentice Hall, ISBN:-10:0966498011, 13:978:0966498011.
R 5.K. Bhurchandi, A. Ray, —Advanced Microprocessors and Peripheralsl, McGraw Hill
Education, Third Edition, ISBN: 978-1-25-900613-5.
R 6.Introduction to 64 bit Intel Assembly Language Programming for Linux, 2nd Edition,
Ray Seyfarth, ISBN10: 1478119209, ISBN-13: 9781478119203, 2012.
R 7. Assembly Language Step—by-step Programmmg with Linux, 3rd Edition, Jeff

Methodology Used:
C /B: Chalk & Board
P: Power point Presentation
V/A :Video Audio Lectures

Sﬁ‘ é’ject In charge

gl

PRINCIBAL
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MEMORY ORGANIZATION AND &
SEGMENTATION

e o Segmented model: collection of up to 16,383 linear

address spaces.

~ + Viewed by an applications program (called the logical

address space)

- ¢ The processor maps the 64 terabyte logical address space

onto the physical address space (4 GB) by the address
translation mechanisms.

-+ Each of these linear subspaces is called a segment.
- ¢ Asegment is a unit of contiguous address space:
'+ Segment sizes may range from 1 byte up to a maximum of

232 bytes (4 gigabytes).

Data Types:

- @ Bytes, words, and doublewords are the fundamental

data types

® Integer: A signed binary numeric value contained in a 32-
bit doubleword,16-bit word, or 8-bit byte. All operations
assume a 2's complement representation.

- range of an 8-bit integer is - 128 through +127
[ 16-bit integers may range from -32,768 through +32,767
- 32-bit integers may range from -231 through +231-1

- MEMORJ ORGANIZATION AND
SEGMENTATION

- A complete pointer in this address space consists of two

3 parts.
32 o
L OFF9ET OPERAND SELECTED SEGMENT
1 16 o
|

. ® |. A segment selector, which is a 16-bit field that identifies a
segment.

~ ®2. An offset, which is a 32-bit ordinal that addresses to the
byte level within a segment.

Execution unit DATATYPES

K ' Fundamental data types:

7 0
15 7 0
| _mouevre | Lowsve | woo
address n-+ 1 address n
a1 23 15 R 0
Pis HIGH WORD ¥ LOW WORD | oousLeworo
addressn+3 addrass n+2 address +1 address n




|

Ordinal: An unsigned binary numeric value contained
in @ 32-bit doubleword, 16-bit word, or 8-bit byte. U
bits are considered in determining magnitude of the
number.

range of an 8-bit ordinal number is 0-255;

16 bits can represent values from 0 through 65,535;

32 bits can represent values from 0 through 232-1.
Near Pointer: A 32-bit logical address.A near pointer
is an offset within a segment.

Far Pointer: A 48-bit logical address of two
components: a 16-bit segment selector component and
a 32-bit offset component.

String: A contiguous sequence of bytes, words, or

doublewords. A string may contain from zero bytes to
232-1 bytes (4 gigabytes).

MEMORY ORGANIZATION AND
SEGMENTATION

BYTE VALUES

7A

ADDRESS B8 ADDRESS A

WORD AT DOUBLE WORD AT
CONTAINS FEOS CONTAINS 7AFEOG6386

FE
o6
as
1F

'(H)dgﬂw
9 CONTAINS 1F

a8 WORD AT ADDRESS 6
e CONTAINS 2308

74 WORD AT ADDRESS 2

! -

WORD AT ADDRESS 1
CONTAINS CB31

31

© 4« N L 2o yo o> o 0O0m

NOTE: ALL VALUES IN HEXADECIMAL

¢ Bit field: A gamtiguous sequence of bits. A bit field may
begin at any Dit position of any byte and may contain up
to 32 bits.

+ Bit string: A contiguous sequerice of bits. A bit string
may begin at any bit position of any byte and may
contain up to 232-1 bits.

¢+ BCD: A byte (unpacked) representation of a decimal
digit in the range 0 through 9. Unpacked decimal
numbers are stored as unsigned| byte quantities. One
digit is stored in each byte.

+ Packed BCD: A byte (packed) representation of two
decimal digits, each in the range: 0 through 9. One digit
is: stored in each half-byte.

Registers

The 80386 has eight 32-bit general purpose registers
which may be used as either 8 bit, 16 bit or 32 bit
registers.

*A 32-bit register known as an extended register, is
represented by the register name with prefix E.

*Example : A 32 bit register corresponding to
AXis EAX

*So the general purpose registers of 386 are EAX,

EBX, ECX, EDX, EBP, ESP, ESI and
EDI




Register @ S
gisters ~ Register Set
i BP, SP, SI, DI represents the lower 16 bit of their 32 bit XA
counterparts, and can be used as independent 16 bit (i o The 80386 contain total 16 _.mnmmﬁm.‘m

registers. ]
These registers grouped as:

General

Segment

Status and Instruction
Control Registers
System Address Registers
Debug Registers

Test Registers

* The 16 bit flag register is available along with 32 bit
counterpart EFLAGS.

v SRt S e G RO ik

37

—

General Registers - Segment Registers
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|
‘ |

. ' CS Register
SEGMENT REGISTERS
: ; i 2 N | MODULE A MODULE A
Six segments of memory may be immediately accessible to an QR CODE .Al_ DATA
executing 80386 program. LA S {CoDR)
The segment registers CS, DS, SS, ES, FS, and GS are used | ALI S5 (STACK) —
to identify these six current segments. 5 STACK DS (DATA) TI._lv STRUCTURE
Each of these registers specifies a particular kind of segment, 8.9“3
as characterized by the associated mnemonics ("code," "data," | ey -l DATA
or :mﬂmorav. | m._.znuui ‘Il—ul GS (DATA) ..;.Bui
15 ki 0 |
SEEOIman) . ¢ CS: The segment containing the currently executing
g g
SPIS e Sm——t) sequence of instructions is known as the current code
REGISTERS b adshasaiol segment.
ES (DATA SEGUENT) » The 80386 fetches all instructions from this code
FS (DATA SEGMENT) | segment, using as an offset the contents of the
G5 (DATA SEGMENT) m instruction pointer.

$Sand ES |DS;FS/GS Register ' .
. Status and IP

SS: Subroutine calls, parameters, and procedure activation YT

‘ecords usually require to allocate memory as.a stack. L

All stack operations use the SS register to locate the it 15 7 0
stack. » u nm _
Data Registers: The DS, ES, FS, and GS registers e ¢
allow the specification of four data segments. | oo 0 ERTNIERS NN

[
—
"o
s

T 1 1

Access different types of data structures;
Types of data structures:

Current module, Exported data, Dynamically created data
structure and data Shared with another task.




Flag Register

a1 .23 1

" L
T T T

EFLAGS

m_v.!m—zcn_._g POINTER)

——p— 4 T

» The Flag register of 80386 is a 32 bit register.

¢+ Out of the 32 bits, Intel has reserved bits D18 to D31, D5 and D3 and
setto0

+ While D1is always set at 1.

* Two extra new flags are added to the 80286 flag to derive the flag
register of 80386.

¢+ They are VM and RF flags.

45

VM Bit - Virtual Mode Flag

(s -~ 0 Ifthis flag is set to VM=1, the 80386 enters the virtual

8086 mode within the protection mode.
~+ When VM bit is 0, 386 operates in protected mode
¢ This is to be set only when the 80386 is in protected mode.

+ This bit can be set using IRET instruction or any task
switch operation only in the protected mode.

47

Qm_m@ Register

16-BIT FLAGS REGISTER

31 23 15 7 0

4 vir] [N
ooooooooo.ﬂoooeooa_—._m o_q

<)
no
o

N -
m
-
n
)
o
v

INTERRUPT ENABLE—X
TRAP FLAG—~S$S

SIGN FLAG =S

ZERO FLAG=S
AUXILIARY CARRY =S
PARITY FLAG =S
CARRAY FLAG ~$

§ = STATUSFLAG, C = CONTROL FLAG, X = SYSTEM FLAG
NOTE: 0 OR 1 INDICATES INTEL RESERVED. DO NOT DEFINE.

RF-Bit Resume Flag

If RF=1, 386 ignores debug faults and does not take
another exception so that an instruction can be restarted
after a normal debug exception.

If RF=0, 386 takes another debug exception to service
debug faults

This flag is used with the debug register breakpoints.

Itis checked at the starting of every instruction cycle and
if it is set=1, any debug fault is ignored during the
instruction cycle.

The RF is automatically reset after successful execution of
every instruction, except for IRET and POPF instructions




= |

G o VM (Virtu@ 8086 Mode): If set while the
~ Intel386 DX is in Protected Mode, the

e : _ Intel386 DX will switch to Virtual 8086
¢ Also, it is not automatically cleared after the successful 4 ’

execution of JMP, CALL and INT instruction causing a task operation.

switch. ¢ The VM bit can be set only in Protected
Mode, by the IRET instruction (if current
privilege level e 0)

. RF- Resume Flag...

RN

o RF (Resume Flag): The RF flag is used in

- conjunction with the debug register
breakpoints.

¢+ When RF is set, it causes any debug fault to
be ignored on the next instruction.

49

» NT (Nested Task): This flag applies to _O_ur (Input / Qutput Privilege Level)

Protected Mode.

» NT is set to indicate that the execution of + This two-bit field applies to Protected Mode.
this task is nested within another task IOPL indicates the numerically maximum
¢ The value of NT in EFLAGS is tested by CPL(current privilege level) value permitted
the IRET instruction to determine to execute 1/0 instructions without
whether to do an inter-task return or an generating an Exception
intra-task return. o It also indicates the maximum CPL value

allowing alteration of the IF (INTR Enable
Flag) bit when new values are popped into the
EFLAG register
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¢, IF (INTR Enable Flag): The IF flag, whegpet,
~allows recognition of external interrupts
signaled on the INTR pin.

-~

¢ TF (Trap Enable Flag): When TF is set, the

- Intel386 DX generates an exception 1 trap
after the next instruction is executed.

-+ When TF is reset, exception 1 traps occur
only as a function of the breakpoint
addresses loaded into debug registers
DRO-DR3.

Flags

¢ The arithmetic instructions use CF, SF, ZF,
AF, PF, CF

¢ The control flag DF controls “STRING”
instruction

* Clearing DF flag causes string instructions
to auto increment or to process string
from low to high address

&

i ¥

y

™

2 OF AO<m30<< Flag) : It is set if the
- operation resulted in a signed overflow.

|

~Signed overflow occurs when the operation

~ resulted in carry/borrow into the sign bit

- (high-order bit) of the resuilt.

'+ DF (Direction Flag) : DF defines whether
ESI and/or EDI registers post-decrement or
post-increment  during  the string
instructions.

'+ Post-decrement occurs if DF is set

Hidden Registers/
Program invisible registers/
Special Registers




_ Control Registers @ COhtrol Registers

 + The 80386 has four 32 bit control registers CRO, fee
- CR1,CR2 and CR3 to hold global machine status. L 23 15 7 0
'+ CR1is not usedin 386 and reserved for future use. FAGE DINECTORY SASE REGISTER (S0ER) RESERVED cR2
¢+ Load and store instructions are available to access PAGE FAULT LINEAR ALDRESS cR2
these registers. ,
BESERVED CEl ”
P E|TIE|M|P
i G = whmmmﬁo . T|s|u|2|EjcRo
! 57 H 58
| System Address Registers | Debug Registers
j 1 The 386 supports 4 types of descriptor table: T
* Global descriptor table (GDT), . * Intel has provided a set of 8 debug registers for
* Local descriptor table (LDT), hardware debugging.
* Interrupt descriptor table (IDT) | ¢+ DR4 and DRS5 are Intel reserved.
-+ Task state segment descriptor (TSS). - ¢ The initial four registers DRO to DR3 store four
- o Four special registers are defined to hold the base address , program controllable breakpoint addresses,
of these tables -+ DR6 and DR7 respectively hold breakpoint status
« Global Qmmﬂlﬂ.ﬂcﬂ table xmmmmnmq. AQU._-EV and Uﬁmmrﬂo.mﬂn control information.

* Local descriptor table Register (LDTR)
* Interrupt descriptor table Register (IDTR)
* Task state segment descriptor Register (TR).




Debug Registers

T breakpoint control info

N breakpoint status

RESERVED

RESERVED

Linear breakpoint address 3

Linear breakpoint address 2

Linear breakpoint address 1

Linear breakpoint address 0

Y

DR7

DR6
DR5
DR4
DR3
DR2

DR1
DRO

w INSTRUCTION! FORMAT

+ The information encoded in an 80386 instruction

includes a specification of :

Operation to be performed (Opcode).
Type of the operands to be manipulated,
Location of these operands.

Opcode Source(M/ Reg) Destination(M/ Reg)

mod

R/M

61

. Test Registers

¢ Two test register are provided by
80386 for page caching namely test
control and test status register.

Operand Selection

¢ In the instruction itself(immediate operand)
¢ In aregister

¢ In memory

¢+ Atan l/O port

Implicit operand
Explicit operand
Implicit and Explicit Operand
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o INSTRUCTION: FORMAT @ -« Immediat@®Operands
\ . * Two-operand instructions of the 80386 permit N I mmcmmﬁm_. Operands
. operations of the following kinds: [y Memory Operands

.| + *Register-to-register S |

s

|+ +Register-to-memory ¢ Segment Selection

» * Memory-to-register

Memory Reference Needed Segment Implicit Segment Selection Rule
¢ * Immediate-to-register e
O _agmﬂmm~®|~01_‘3®30_\< Instructions Code (CS) Automatic with instruction prefetch
1 . 3 ) 2 h 3 Stack Stack (S8) All stack pushes and pops. Any
- ¢ Certain string instructions and stack manipulation mewory reference that uses ESP or
i v . ag a base register.
instructions nﬂm:mﬂm—. anm *._.03 BQBOQ to BQBOQ. Local Data Data (DS) All data ﬂomono_..mao except when
3 relative to stack or string
{ d i ion.
\/ —UCW—J m:a UOU msn_n OUmen_O_»_m N_—OS\ n_‘NDwﬁmﬁ Uﬁgmms Destination Strings Extra (ES) c“”ﬁmwww of string instructions.

. memory operands and the memory-based stack.

| 65
~ Effective Address Computation  Effective Address Computation....
(O ~ « Displacement: Indicates the offset of the
kg SEGMENT +  BASE +  (INDEX + SCALE) -  DISPLACEMENT it operand . Used to directly address a statically
| - allocated scalar operand.
ma [ 2 | 1 ¢ Base: Offset is specified indirectly in one of the
cs X ECX | " .
s3 EDX EDX 2 NO DISPLACEMENT _ general registers, as for based variables.
Ds + < EBX |-+ — EBX |- * ¥ 3-BIT DISPLACEMENT | 5
Es s e 3 32-BIT DISPLACEMENT ¢+ Base+displacement:
&s Mw mm 6 m ¢+ To index into static array when element size is not 2,4,8 bytes.
| L L | ¢ Access item of record. Displacement component locates an item

within record.

¢ (Index*scale) + displacement: Provides efficient
indexing into a static array when element size is 2,4,8
bytes.
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|

_  Effective Address Computation®  InterruMs.and Exceptions

e P
ey N

r ¢ Base + Index + Displacement: Two registers ~ + Two mechanism for interrupting program
B used together support either a two dimensional R execution
array (where displacement determine beginning “
of array) or one of several instances of an array Per. Exceptions are synchronous events that are
| of records (where displacement indicates an 4_ the responses of the CPU to certain conditions
| flem in the recard.) | detected during the execution of an instruction.

¢+ Base + (Index * Scale) + displacement: !
This combination provides efficient indexing of
a two-dimensional array when element of the

¢ Interrupts are asynchronous events typically
triggered by external devices needing attention.

array are 2,4,8 bytes wide.
~Interrupts and Exceptions.. ~ APPLICATIONS INSTRUCTION-/SET
T D .+ To write application software for the 80386
N i i ~ executing in protected virtual-address
0 Divide Error |
w wazm Exceptions | __.BOQQ.
nterrupt
; edgoin: » DATA MOVEMENT INSTRUCTIONS
w mﬁmgﬁm&%ﬂ% -+ They fall into the following classes:
cprocasscor No valil e
s BRI Deis ki ¢ 1. General-purpose data movement
1 Bt ot precee - instructions.
12 Stack Fault . . . .
= Samkrdlt. Bt o - ¢ 2. Stack manipulation instructions.
age Fault ,
16 e - ¢ 3.Type-conversion instructions.

17-32 (reserved)




~ General-Purpose Data Moveme

o

MOV (Move) transfers a byte, word, or double word from
the source operand to the destination operand.

The MOV instruction is useful for transferring data along
any of these paths

* To a register from memory

* To memory from a register

* Between general registers

* Immediate data to a register

* Immediate data to a memory

XCHG (Exchange) swaps the contents of two operands.

Instructions

Type Conversion Instructions

The type conversion instructions convert bytes into words,
words into double words, and double words: into 64-bit
items (quad-words).

CWD, CDQ, CBW, and CWDE

CWD (Convert Word to Doubleword)

CBW (Convert Byte to Word)

CDQ (Convert Doubleword to Quad-Word)
CWDE (Convert Word to Doubleword Extended)
MOVSX (Move with Sign Extension)

MOVZX (Move with Zero Extension)

Stack Mnipulation Instructions

PUSH (Push) decrements the stack pointer (ESP), then
transfers the source operand to the top of stack indicated
by ESP

PUSH is often used to place parameters on the stack
before calling a procedure.

The PUSH instruction operates on memory operands,
immediate operands, and register .

PUSHA (Push All Registers) saves the contents of the
ei0h! general registers on the stack..

The processor pushes the general registers on the stack
in the following order:

EAX, ECX, EDX, EBX, the initial value of ESP before EAX
was pushed, EBP, ESI, and EDI.

| BINARY ARITHMETIC INSTRUCTIONS:
** Addition:and Subtraction Instructions.

S

]

ADD D,S (setsCFisthereis carry)

ADCD,S (D=D+8+C)

INC D (Increment Byte,Word or Doubleword by 1)
SUB D,S (sets CFis there is borrow)

S$BBD,S (D= D-S-C)

DEC D (Decrement Byte,Word or Doubleword by 1)




" BINARY ARITHMETIC INSTRUCTION®

| ** Comparisomand’Sign Change Instructions

]

.m_./zm * CMP D, S (Destination-Source)

Updates OF, SF, ZF,AF, PF and CF

e NEGD

Subtracts a signed integer operand from zero

DECIMAL ARITHMETIC INSTRUCTIONS

Decimal Arithmetic is performed by combining the binary
arithmetic instructions with decimal arithmetic
instructions.

Decimal Arithmetic instructions are used in one of the
following ways

To adjust the results of a previous binary arithmetic
operation to produce a valid packed or unpacked decimal
result.

To adjust the inputs to a subsequent binary arithmetic
operation so that the operation will produce a valid
packed or unpacked decimal result.

These instructions operate only on the AL or AH registers.
Most utilize the AF flag.

BINARY %_._.Igm.__, IC INSTRUCTIONS;

** Multiplication and Divide Instructions

¢ MULS (Unsigned Integer Multiply)

¢ IMULS (Signed Integer Multiply)

¢ DIV S (Unsigned Integer Divide)
Dividend Quotient Remainder

AX AL AH
DX:AX AX DX
EDX:EAX EAX EDX

¢ IDIV S (Signed Integer Divide)
Uses same registers as in DIV

DECIMAL ARITHMETIC INSTRUCTIONS
* Packed BCD Adjustment: Instructions:

¢+ DAA (Decimal Adjust after Addition)

- Adjusts the result of adding two valid packed decimal
operands in AL.

DAA instruction gives us correct decimal  output
instead of hexadecimal.

- Carry flag is set if carry was needed.
* DAS (Decimal Adjust after Subtraction)

- Adjusts the result of Subtracting two valid packed
decimal operands inAL.

- DAS instruction gives us correct decimal output instead
of hexadecimal.

- Carry flag is set if borrow was needed.




 DECIMAL ARITHMETIC IINSTRUCT@DNS
** Unpacked ‘BCD Adjustment Instructions
|+ AAA (Ascii Adjust After Addition)

- AL contain valid unpacked decimal number and AH=00

- AAA must always follow addition of two unpacked
decimal operands in AL.

- Carry flag is set and AH is incremented if a carry is
necessary.
¢+ AAS (Ascii Adjust After Subtraction)

- AL contain valid unpacked decimal number and AH=00

- AAS must always follow Subtraction of one unpacked
decimal operands from another in AL.

- Carry flag is set and AH is incremented if a borrow is
necessary.

LOGICAL INSTRUCTIONS

- @ The group of logical instructions includes:
- +The Boolean operation instructions

* Bit test and modify instructions

« Bit scan instructions

* Rotate and shift instructions

* Byte set on condition

S

|
|
a

]

_umo__s>w ARITHMETIC INSTRUCTIONS
** Unpacked '‘BCD /Adjustment Instructions
* AAM (Ascii Adjust After Multiplication)
- Corrects multiplication of two unpacked decimal number.
- The high order digit is left in AH, the low order digit in AL.
¢+ AAD (Ascii Adjust After Division)

- Modifies numerator in AH and AL for unpacked decimal
operands divide operation.

- Quotient produced will be valid unpacked decimal.
- The high order digit is left in AH, the low order digit in AL.
- Adjusts the result in AL and make AH=00

The Boolean operation instructions

@ NOT (Not)
Inverts the bits in the specified operand to form a one"s
complement of the operand. Has no effect on flags.
@ AND, OR, and XOR
AND- is useful instruction for turning a particular bit off.

(Turn to 0)

OR- is useful instruction for setting a particular bit on. (Turn

to 1)

XOR- is useful instruction for clearing a register. Or useful

- for taggling particular bit without changing other bits.




Bit test and modify instructihs

+ This group of instructions operates on a single bit which
can be in memory or in a general register.

¢ These instructions first assign the value of the selected
bit to CF, the carry flag.

+ Then a new value is assigned to the selected bit, as
determined by the operation.

Table 3-1. Bit Test and Modify Instructions

Instruction Bffect on CF Effect on
Selected Bit

Bic (Bit Test) CF - BIT {nons)

BTS8 (Bit Test and S=t) CF ~ BIT BIT - 1

BTR (Bit Test and Reset) CF - BIT BIT ~ 2

BTC (Bit Test and Complement) CF - BIT BIT -~ NOT (BIT)

Shift and Rotate Instructions

¢ These instructions fall into the following
classes:

« Shift instructions
* Double shift instructions
* Rotate instructions

£

,
!
i
™, |
St
|
-4

e
Bit scan instructions

¢ These instructions scan a word or doubleword for

a one-bit and store the index of the first set bit
into a register.

'+ The bit string being scanned may be either in a

|

register or in memory.

¢ Affects ZF=1 if word is zero, otherwise clear ZF
¢+ BSF (Bit Scan Forward) scans from low-order

to high-order (starting from bit index zero).

¢+ BSR (Bit Scan Reverse) scans from high-order

i

to low-order (starting from bit index 15 of a word
or index 31 of a doubleword).

SHIFT INSTRUCTIONS
The bits in bytes, words, and double words may be shifted
arithmetically or logically.

CF always contains the value of the last bit shifted out of
the destination operand.

OF is set if the value of the high-order (sign) bit was
changed by the operation.

SAL (Shift Arithmetic Left)

SHL (Shift Logical Left)

SHR (Shift Logical Right)

SAR (Shift Arithmetic Right)
ROL (Rotate Left)

ROR (Rotate Right)

RCL (Rotate Through Carry Left)




D

SAL/SHL i - L N
| © SAL (Shift Arithmetic Left) shifts the destination byte, ,Sa..g double o SHR Am:_ﬁ _uom_om_ m_@gv

.\ word operand left by one or by the number of %a specified in the V.E
. count operand X
@ The processor shifts zeros in from the right (low-order) side of the

-

- operand as bits exit from the left (high-order) side. SRt

- © Sal AX,CL
OF CF OPERAND

BEFORE SHL X X 10001000100010001000100010001111
OR SAL

AFTER SHL 1 1 ~<a—00010001000100010001000100011110 <t—
OR SALBY 1

AFTER SHL X 0 ~=—0010001000100010001 1110000000000 ~et— 0
OR SALBY 10

:ggiaggsigliggggasgﬂiSQ
gigggquﬂ;ﬁs-‘aggiggig.g;!
gaeiﬁgalqgﬂgznﬂggﬁgs.!s.sg
OPERANDS,

SAR ((Shift Arithmetic Right)

~+ The processor preserves the sign of the operand by

shifting in 0 on the left (high-order) side if the value is
positive

"+ or by shifting by 1 if the value is negative.

¢ SARis rounded toward negative infinity
POSITIVE OPRAND CF o
BEFORE SAR 01000100010001000100010001000111 % Y

AFTERSAR ~ ———— 00100010001000100010001000100011 -~ 1 P
BY1

NEGATIVE OPERAND CF 2T
BEFORE SAR 11000100010001000100010001000111 X X
AFTER SAR — 11100010001000100010001000100011 ~———m= 1 7

BY 1

ggsssassss&s::egdﬂgagg
BY THE SPECIFIED NUMBER OF BIT POSITIONS. CF RECEIVES THE LAST BIT SHIFTED OUT OF THE RIGHT OF THE

OPERAND. I P S e R Y

OPERAND CF
BEFORE SHR ~10001000100010001000100010001 111 X
AFTER SHR 0 —~ 01000100010001000100010001000111 ——mm= 1
BY1 .
AFTER SHR 0 ———= 00000000001000100010001000100010 ———= 0
BY 10

=§i§gi'§’g§§ai§-<gssg§g!
§3lﬁ§$ﬂ§!§°sgi§gi§.”§!§ae
THE VACATED BIT LOCATIONS.

DOUBLE-SHIFT INSTRUCTIONS
These instructions provide the basic operations needed to
implement operations on long unaligned bit strings.

The double shifts operate either on word or double word
operands, as follows:

SHLD (Shift Left Double) :shifts bits of the R/M field to the left,
while shifting high-order bits from the Reg field into the R/M
field on the right.

The result is stored back into the R/M operand.

The Reg field is not modified.

DESTINATION 0
MEMORY OR REGISTER

CF —.AI._

L_¢ ——
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| SHRD (Shift Right Double) shifts bits of the R/M field to the right, “ &

shifting low-order bits from the Reg field into the R/M field on the ! m O.—. >.u.m _ —Z mq..mgnd-_ OZ m
| | , ANO | E :
e . - ¢ Rotate instructions allow bits in bytes, words, and double
31 SOURCE /o . words to be rotated.
_ REGISTER ~+ Bits rotated out of an operand are not lost as in a shift,

| but are "circled" back into the other "end" of the operand.
| Rotates affect only the carry and overflow flags.

+ CF may act as an extension of the operand.

-+ CF always contains the value of the last bit rotated out.

31 DESTINATION 0 |
MEMORY OR REGISTER >| cr |

ROL and ROR

- * ROL (Rotate Left) rotates the byte, word, or double word 5
destination operand left by one or by the number of bits K
specified in the count operand . , |

RCL and RCR

o It treats CF as a high-order one-bit extension of the
destination operand.

31 DESTINATION 0

a1 DESTINATION 0
E‘ Er MEMORY OR REGISTER ll_ .ﬁ _.IEAI oo bbb
'+ ROR(Rotate Right)

— 31 DESTINATION 0
MEMORY OR REGISTER »] CF
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CONTROL TRANSFER _zm._.mco._._O‘m

+ Unconditional Transfer Instructions:

+ JMP- JMP is a one-way transfer of execution: it does not
save a return address on the stack.

"+ CALL- activates an out-of-line procedure, saving on the

stack the address of the instruction following the CALL
for later use by a RET (Return) instruction.***stack

o RET- terminates the execution of a procedure and

transfers control through a back-link on the stack to the
program that originally invoked the procedure.*** back
link on the stack EIP

'+ IRET- returns control to an interrupted procedure. IRET

differs from RET in that it also pops the flags from the
stack into the flags register.

Conditional

+ LOOP

¢+ LOOPE (Loop While Equal) and LOOPZ (Loop While
Zero)

' These instructions automatically decrement the ECX
- register before testing ECX and ZF for the branch
- conditions.

ECX=0and ZF=0 ignore

¢+ LOOPNE (Loop While Not Equal) and LOOPNZ (Loop

While Not Zero)
ECX=0 and ZF=1 ignore

¢ JCXZ (Jump if ECX Zero) branches to the label specified
in the instruction if it finds a value of zero in ECX.

ogaao?__._ﬂa:m_ﬂmq Instructions:

Unsigned Conditional Transters
Mnemonic Condition Tested “Jump It..."
JA/INBE (CFor2F) =0 abova/nat balow nor equal
JAE/INB CF=0 above or equal/not below
JB/INAE CF =1 below/not above nor equal
JBEJINA (CFor2F) =1 below or equal/not above
Jc CF =1 carry
JEJIZ ZF =1 equalfzero
JNC CF~0 not carry
JNE/INZ ZF=9 not equal/not zero:
JNP/JPO PF =0 not parfty/parity odd
JPLIPE PF =1 pavrity/parity even

Signed Conditional Transfers

Mnemonic Condition Tested “Jump I1..."
JGJINLE ((SF xor OF) or ZF) = 0 greater/not less nor equal
JGE/JNL (SF xor OF) = 0 greater or equal/not less
JLJINGE (SF xor OF) = 1 less/not greater nor equal
JLEJUNG ((SF xor OF) or ZF) = 1 less or equai/not greater
JNO OF = 0 not overflow : F
JINS SF =0 not sign (positive, Including 0)
Jo OF = 1 overfiow
Js SF =1 sign (negative)

Software Generated Interrupts

INT n (Software Interrupt) activates the interrupt
service routine that corresponds to the number coded
within the instruction. The interrupt service routine
terminates with an IRET instruction that returns control to
the instruction that follows INT.

INTO (Interrupt on Overflow) invokes interrupt 4 if
OF is set.

BOUND (Detect Value Out of Range) verifies that
the signed value contained in the specified register lies
within specified limits. An interrupt (INT 5) occurs if the
value contained in the register is less than the lower bound
or greater than the upper bound.




! STRING /AND CHARACTER TRANSLATION
1 INSTRUCTIONS .

@ 1. Aset of primitive string operations
MOVS — Move String
CMPS — Compare string
SCAS — Scan string
LODS — Load string
1 ® STOS — Store string
' ® 2. Indirect, indexed addressing, with automatic incrementing or decrementing
. of the indexes.
' Indexes:
® ESI —-Source index register
§ EDI — Destination index register
' ¢ Control flag:
| ¢ DF — Direction flag
| ¢ Control flag instructions:
® CLD Clear direction flag instruction
| ® STD — Set direction flag instruction
@ 3. Repeat prefixes
§ REP Repeat while ECX not zero
¥ REPE/REPZ Repeat while equal or zero
¢ REPNE/REPNZ Repeat while not equal or not zero

3
e ‘.‘_A.I

Indexing and Direction flag Control

- ¢ The addresses of the operands of string primitives are

- determined by the ESI and EDI registers.

¢+ ESI points to source operands. By default, ES| refers to a
location in the segment indicated by the DS segment
register. A segment-override prefix may be used, however,
to cause ESI to refer to CS, SS, ES, FS, or GS.

¢+ EDI points to destination operands in the segment
indicated by ES; no segment override is possible.

¢ The direction flag determines whether they are
. incremented or decremented.

T

c
Repeat Prefixes:

Prefix Termination Termination
Condition 1 Condition 2
RE? ECX =10 (none)
REPE/REPZ ECX = 0 ZF = 0
REPNE/REPNZ ECX = 0 ZF = 1

String Instructions

® MOVS (Move String) moves the string element pointed to by ESI to
the location pointed to by EDI. The MOVS instruction, when
accompanied by the REP prefix, operates as a memory-to-memory
block transfer. MOVSB, MOVSW, MOVSD

- CMPS (Compare Strings) subtracts the destination string element

{

(at:ES:EDI) from the source string element (at ESI) and updates the flags
AF, SF, PF, CF and OF. If the string elements are equal, ZF=1; otherwise,
ZF=0. CMPSB compares bytes, CMPSW compares words, and CMPSD
compares doublewords.

- @ SCAS (Scan String) subtracts the destination string element at

ES:EDI from EAX, AX, or AL and updates the flags AF, SF, ZF, PF, CF and
OF. If values are equal, ZF=1; otherwise, ZF=0.




i

¢+ LODS (Load String) places the source string element
at ESI into EAX for doubleword strings, into AX for
word strings, or into AL for byte strings.LODS
increments or decrements ESI according to DF.

¢+ STOS (Store String) places the source string
element from EAX, AX, or AL into the string at ES:DSI.
STOS increments or decrements EDI according to DF.

Enter

Includes two parameters. The first parameter specifies the
number of bytes of dynamic storage to be allocated on the
stack for the routine being entered. The second parameter
corresponds to the lexical nesting level (0-31) of the
routine.

The specified lexical level determines how many sets of
stack frame pointers the CPU copies into the new stack
frame from the preceding frame.

This list of stack frame pointers is sometimes called the
display.

EX. ENTER 2048,3

_3&2«3@:@ for Block Structured
Languages

Instructions in this section provide machine-language
support for functions normally found in high-level
languages.

ENTER: creates a stack frame that may be used to
implement the scope rules of block structured high-level
languages.

LEAVE: A LEAVE instruction at the end of a procedure
complements an ENTER at the beginning of the procedure
to simplify stack management and to control access to
variables for nested procedures.

MAIN PROCEDURE (LEXICAL LEVEL 1)

BOCEDURE A (LEXICAL LEVEL 2)

—’ PROCEDURE B (LEXICAL LEVEL 3) _
PEOCEDURE C (LEXICAL LEVEL 3)
_ PROCEDURE D (LEXICAL LEVEL 4) l—
31 e
D ©
(EBPM =~ EBP r F +
VALUE FOR MAIN) & OLD ESP
8 E DISPLAY ¢ <—EBF FOR
c x EBPM MARIN
2 P +
-
a N 4
N 8 DYNAMIC
I STORAGE i
o
N 4 «——ESE




- ¢ Procedurgad can access variables in MAIN since
MAIN is at level 1. Therefore the base for the

_ ® ESP serves as a starting point for all PUSH &:a POP
- dynamic storage for MAIN is at [EBP-2].

- operations within that procedure.
- eToenable a procedure to address its display, ENTER leaves

5

.~ EBP pointing to the beginning of the new stack frame. i x 2 - '
e ENTER provides variable access to next lexical level bl S s
procedure through a display that provides addressability to _” S = i
- the calling program's stack frame. | 38 ,
'@ 1. MAIN PROGRAM has variables at fixed locations. ! N s “
' 2 PROCEDURE A can access only the fixed variables of MAIN. a _
'» 3. PROCEDURE B can access only the varlables of PROCEDURE A and MAIN. : 4 -
. PROCEDURE B canriot access the variables of PROCEDURE C or D. . Y e Mg e A
' ® 4. PROCEDURE C can access only the variables of PROCEDURE A and MAIN. BEPA = EBP VALUR m%.ﬁ
© PROCEDURE C cannot access the variables of PROCEDURE B or D. " FOR PROCEDURE A = "
| » 5. PROCEDURE D can access the variables of PROCEDURE C, PROCEDURE A, | i
and MAIN. _ St | .
PROCEDURE D cannot access the variables of PROCEDURE B. m | " %
¢ B can access variables in A and MAIN by |
fetching from the display the base addresses of m _..m}x\m
. the respective dynamic storage areas. Lo
K Tel N v LEAVE (Leave Procedure) reverses the action
. ts | of the previous ENTER instruction. The LEAVE
i * M instruction does not include any operands.
. - ¢ LEAVE copies EBP to ESP to release all stack
- space allocated to the procedure by the most

L 12N

: _w recent ENTER instruction.

_ -+ Then LEAVE pops the old value of EBP from the
stack.

"
w
N

DIspPLAY

il
2

38 - EOF VALUR
POR PROCRDURE B

oTIANTC
STORACE -




FLAG CONTROL INSTRUCTIONS
Carry and Direction flag control Instructio@®

,_"_mn Control Instruction  Effect
STC (Set Carry Flag) | CF<-1
CLC (Clear Carry Flag) CF<-0
CMC (Complement Carry Flag) 'CF<- NOT(CF) h
CLD (Clear Direction Flag) DF<-0
'STD (Set Direction Flag) | DF<-1

PUSHF (Push Flags) decrements ESP by two and then
transfers the low-order word of the flags register to the
word at the top of stack pointed to by ESP. The variant
PUSHFD decrements ESP by four, then transfers both
words of the extended flags register to the top of the
stack pointed to by ESP (the VM and RF flags are not
maoved, however).

POPF (Pop Flags) transfers specific bits from the word at
the top of stack into the low-order byte of the flag
register, then increments ESP by two.The variant POPFD
transfers specific bits from the doubleword at the top of
the stack into the extended flags register (the RF and VM
flags are not changed, however), then increments ESP by
four. Pussrp, sores

—_—
PUSHF/ POPP
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BITS MARKED O AND 1 ARE RESERVED BY INTEL. DO NOT DRFINE.
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. FLAG n&%or INSTRUCTIONS
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- Flag Transfer Instructions

= ¢ The flag transfer instructions allow a program to alter

gt the other flag other than CF and DF bits with the bit

manipulation instructions after transferring these flags
| to the stack or the AH register.

¢ LAHF (Load AH from Flags) capies SF, ZF, AF, PF, and
| CF to AH bits 7,6,4, 2, and 0, respectively (see Figure 3-
| 22).The contents of the remaining bits (5, 3, and 1) are
_“ undefined.The flags remain unaffected.
h ¢ SAHF (Store AH into Flags) transfers bits 7, 6, 4, 2, and
m 0 from AH into SF, ZF,AF, PF, and CF, respectively

LAHF and SAHF
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® The 80386 also has features to support emulation of the
| numeric coprocessor when the coprocessor is absent.

@ ESC (Escape) : Used by Coprocessor is a 5-bit
sequence that begins the opcodes that identify floating
point numeric instructions.

- @ ESC pattern tells 80386 to send the opcode and addresses

of operands to numeric coprocessor.

© The numeric coprocessor uses the escape instructions to

perform high-performance, high-precision floating point
arithmetic.
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COPROCESSOR INTERFACE
INSTRUCTIONS ]
» WAIT (Wait)

¢ Suspends (80386) program execution until the
80386 CPU detects that the BUSY pin is inactive.

¢ This condition indicates that the coprocessor has
completed its processing and CPU may obtain
result.

Data Pointer Instructions

o LDS (Load Pointer Using DS)

LDS ESI, STRING_X

The source operand must be a memory operand, and the
destination operand must be a general register. DS receives
the segment-selector of the pointer. The destination register
receives the offset part of the pointer, which points to a
specific location within the segment.

- @ LES (Load Pointer Using ES)

LES EDI, DESTINATION_X

operates identically to LDS except that ES receives
the segment selector rather than DS.

et |

 SEGMENT @aisTER INSTRUCTIONS (In Groups)

]
|
ey |
|

|

Segment-register transfer instructions.
. MoV e« SegReg

. Mov SegReg, *»

. PUSH SegReg

| POP SegReg

Control transfers to another executable segment.:
JMP far

CALL far

RET far

Data pointer instructions.

LOS

LES

LFS

LGS

LSS 13

- ® LFS (Load Pointer Using FS)

~ Operates identically to LDS except that FS

|

receives the segment selector rather than
DS.

- ® LGS (Load Pointer Using GS)

- Operates identically to LDS except that GS
receives the segment selector rather than

' DS.

- ® LSS (Load Pointer Using SS)

Operates identically to LDS except that SS

- receives the segment selector rather than
L DS,
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Miscellaneous lInstructions ¢

+ LEA (Load Effective Address)

Transfers the offset of the source operand (rather than its value) to the
destination operand. The source operand must be a memory operand,
and the destination operand must be a general register. This instruction

- is especially useful for initializing registers before the execution of the

string primitives (ESI, EDI)
LEA EBX, EBCDIC_TABLE
+ NOP (No Operation)

NOP (No Operation) occupies a byte of storage but affects nothing but
the instruction pointer, EIP.

¢+ XLAT (Translate)

XLAT (Translate) replaced a byte in the AL register with a byte from a

user-coded translation table. When XLAT is executed, AL should have

| the unsigned index to the table addressed by EBX. XLAT changes the

contents of AL from table index to table entry. EBX is unchanged.

Solve

'+ Explain 80386 Architecture
-+ Write a procedure for ,ASCII to HEX"

and HEX to ASCII "Conversion.

¢ List and Explain General Purpose Registers.

+ Explain following flags from EFLAG register
1.VM 2.10PL 3.RF

- o Explain following instructions

1.XOR 2.PUSHA 3.CALL 4.JMP

FETRe) 4.1 |
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