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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
Ill Year B.Tech. CSE-l Sem L T/D C
4 =f-I- 4
(A50018) HUMAN VALUES AND PROFESSIONAL ETHICS
(Open Elective)
Objectives : This introductory course input is intended

a. To help the students appreciate the essential complementarity
between 'VALUES' and 'SKILLS' to ensure sustained happiness and
prosperity which are the core aspirations of all human beings.

b. To facilitate the development of a Holistic perspective among students
towards life, profession and happiness, based on a correct
understanding of the Human reality and the rest of Existence. Such a
holistic perspective forms the basis of Value based living in a natural
way. :

(o To highlight plausible implications of such a Holistic understanding in
terms of ethical human conduct, trustful and mutually satisfying human
behavior and mutually enriching interaction with Nature.

Unit I:

Course Introduction - Need, Basic Guidelines, Content and Process for Value
Education: Understanding the need, basic guidelines, content and process
for Value Education. Self Exploration-what is it? - its content and process;
‘Natural Acceptance' and Experiential Validation- as the mechanism for self
exploration. Continuous Happiness and Prosperity- A look at basic Human
Aspirations. Right understanding, Relationship and Physical Facilities- the
basic requirements for fulfillment of aspirations of every human being with
their correct priority. Understanding Happiness and Prosperity correctly- A
critical appraisal of the current scenario. Method to fulfill the above human
aspirations: understanding and living in harmony at various levels.

Unit Ii:

Understanding Harmony in the Human Being - Harmony in Myself! ;
Understanding human being as a co-existence of the sentient 'I' and the
material ‘Body'. Understanding the needs of Self (I') and '‘Body' - Sukh and
Suvidha. Understanding the Body as an instrument of 'I' (I being the doer,
seer and enjoyer). Understanding the characteristics and activities of 'I' and
harmony in 'I'. Understanding the harmony of | with the Body: Sanyam and
Swasthya; correct appraisal of Physical needs, meaning of Prosperity in
detail. Programs to ensure Sanyam and Swasthya.

Unit I
Understanding Harmony in the Family and Society- Harmony in Human

- Human Relationship : Understanding harmony in the Family- the basic

unit of human interaction. Understanding values ir? human-human

relationship; meaning of Nyaya and program for its fulfillment to ensure

Ubhay-tripti; Trust (Vishwas) and Respect (Samr_nan) as the founFIatlonal

values of relationship. Understanding the meaning of Vishwas; Difference

between intention and competence. Understanding the meaning of Sammap,

Difference between respect and differentiation; the other sahfent val.ues in

relationship. Understanding the harmony in the society (society bglng an

extension of family): Samadhan, Samridhi, Abhay, Sai"'l-asntva as

comprehensive Human Goals. Visualizing a universal harmonious order in

society- Undivided Society (Akhand Samaj), Universa! Order (Sarvabhaum

Viyawastha )- from family to world family!

Unit IV:

Understanding Harmony in thé Nature and Existence - Whole existence

as Co-existence : Understanding the harmony in the Nature.

Interconnectedness and mutual fulfillment among the four orfjers of nature-

recyclability and self-regulation in nature. Undersftan.dmg Exasten‘ce as Co-

existence (Sah-astitva) of mutually interacting ur_uts in all-pervasive space.

Holistic perception of harmony at all levels of existence.

Unit V:

Implications of the above Holistic Understanding of Harln'!c_:ony on

Professional Ethics : Natural acceptance of human values. Deflnltlver!e§s

of Ethical Human Conduct. Basis for Humanistic Education, Humar]:stic

Constitution and Humanistic Universal Order. Competence in professional

ethics: :

a) Ability to utilize the professional competence for augmenting universal
human order, 7

b) Ability to identify the scope and characteristics of people-friendly and
eco-friendly production systems,

c) Ability to identify and develop apprqpriate technologies and
management patterns for above production systems.

Case studies of typical holistic technologies, management modeils and

production systems. Strategy for transition from the present state to Universal

Human Order: :

a) At the level of individual: as socially and ecologically responsible
engineers, technologists and managers

b) At the level of society: as mutually enriching institutions and
organizations

TEXT BOOKS

1. R R Gaur, R Sangal, G P Bagaria, 2009, A Foundation Course in



Human Values and Professional Ethics.

2. Prof. KV Subba Raju, 2013, Success Secrets for Engineering
Students, Smart Student Publications,3rd Edition.

REFERENCE BOOKS

1% Ivan lllich, 1974, Energy & Equity, The Trinity Press, Worcester, and
HarperCollins, USA
2. E.F. Schumacher, 1973, Small is Beautiful: a study of economics as

if people mattered, Blond & Briggs, Britain.

3 A Nagraj, 1998, Jeevan Vidya ek Parichay, Divya Path Sansthan,
Amarkantak.

4. Sussan George, 1976, How the Other Half Dies, Penguin Press.
Reprinted 1986, 1991

5, PL Dhar, RR Gaur, 1990, Science and Humanism, Commonwealth
Purblishers.

6. A.N. Tripathy, 2003, Human Values, New Age International Publishers.

7 Subhas Palekar, 2000, How to practice Natural Farming,
Pracheen(Vaidik) Krishi Tantra Shodh, Arnravati.

8. Donella H. Meadows, Dennis L. Meadows, Jorgen Randers, William

W. Behrens Ill, 1972, Limits to Growth — Club of Rome's report,
Universe Books.

9. E G Seebauer & Robert L. Berry, 2000, Fundamentals of Ethics for
Scientists & Engineers, Oxford University Press

10. M Govindrajran, S Natrajan & V.S. Senthil Kumar, Engineering Ethichs

(including Human Values), Eastern Economy Edition, Prentice Hall
of India Ltd.

Relevant CDs, Movies, Documentaries & Other Literature:
: i Value Education website, http:/www.uptu.ac.in
Story of Stuff, http://www.storyofstuff.com
Al Gore, An Inconvenient Truth, Paramount Classics, USA
Charlie Chaplin, Modern Times, United Artists, USA
IIT Delhi, Modern Technology — the Untold Story
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

lll Year B.Tech. CSE-l Sem L T/PD C
4 -f-I- 4
(A50017) INTELLECTUAL PROPERTY RIGHTS
(Open Elective)

UNIT — 1

Introduction to Intellectual property: Intlroduction, ty_pes .Of inteliectua}l
property, international organizations, agencies and treaties, importance o

intellectual property rights.

UNIT -1l ot :
Trade Marks : Purpose and function of trade markg, acquisition of trade
mark rights, protectable matter, selecting and evaluating trade mark, trade
mark registration processes.

UNIT - il Aoy )
Law of copy rights : Fundamental of copy right an, onglnallity of mater;?,
rights of reproduction, rights to perform the work publlc_ly, copy.nght owners gat
issues, copy right registration, notice of copy right, international copy rig
law. :

Law of patents : Foundation of patent law, patent searching process,
ownership rights and transfer

UNIT - IV _

Trade Secrets : Trade secrete law, determination of tr_ade secrete _sta_tus,
liability for misappropriations of trade secrets, protection for submission,
trade secrete litigation. h: o
Unfair competition : Misappropriation right of publicity, False advertising.
UNIT -V

New development of intellectual property: new deve!oprngnts in trade
mark law ; copy right law, patent law, intellectual property audits.

i i n intellectual property, international — trade mark
:Z\tfirr::?)tr;?/n:é}i:)tvg\.\c,e;:tgmational paterqt Igw, international development in
trade secrets law.

TEXT BOOKS & REFERENCES: .
1 Intellectual property right, Deborah. E. Bouchoux, cengage learing.

2 Intellectual property right — Unleashing the l_mowledge economy,
: prabuddha ganguli, Tate Mc Graw Hill Publishing company Itd.,
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JAWAHARLAL NEHRU TECH!\IOLOGICAL UNIVERSITY HYDERABAD

lil Year B.Tech. CSE-l Sem L T/PD C
4 =f-/- 4
(A50518) SOFTWARE ENGINEERING
Objectives:
® To understanding of software process model
: Ss
evolutionary models. g
o To understanding of software requirements and SRS document.
° To understanding of different software architectural styles.
e To understanding of software testin i i
_ g approaches
and integration testing. o e S UUEes
® To understanding on quality control and h i
s y ow to ensure good quality
UNIT- |

Icl:1trodluction to Software Engineering: The evolving role of software
hanging Nature of Software, legacy software, Software myths !
A Generic view of process: Softwar i i .
. \ e engineering- A layered technology, a
grocess framework, The Capability Maturity Model Integration (CMgl\s//I!)
rocess patterns, process assessment, personal and team process models’
Ero::e;s models: The waterfall model, Incremental process models
volutionary process models, Specialized process models, The Unifiec}

process. M/

UNIT- 1I

rSec;i;tj\;nrr:::equuireTents: Efnctio al and non-functional requireme@ User

nts, “ Interface specificati :

i cifica

requirements document. : v the's/ofiware
e

Requirements engineering process: easibility studiesy Bequiremants

icitation and analysis, Requir 4 ‘
) ements vaflidati i
managemerit. on, Requirements

G
System models: Cgatext Models @ 7
: oral model i
Structured methods. ¥ e mOdE]S'.@
NIT- 11

Design Engineering: Design process and Desi i i
: : esign quality, Design
the design model, pattern based software design. § o g

gre;ting an architectural design: software architecture, Data design
rch_rtectural styiles and pattgrns, Architectural Design, assessing alternativé
architectural designs, mapping data flow into a software architecture.

ﬁ\ (\5\/ D\u'?

~ FN

=

Modeling component-level design : Designing class-based components,
conducting component-level design, Object constraint language, designing

conventional components.

Performing User interface design: Golden rules, User interface analysis
and design, interface analysis, interface design steps, Design evaluation.
UNIT- IV

Testing Strategies: A strategic approach to software testing, test strategies
for conventional software, Black-Box and White-Box testing, Validation
testing, System testing, the art of Debugging.

Product metrics: Software Quality, Frame work for Product metrics, Metrics
for Analysis Model, Metrics for Design Model, Metrics for source code, Metrics
for testing, Metrics for maintenance.

Metrics for Process and Products: Software Measurement, Metrics for
software quality.

UNIT- V

Ri_§k_m\an_a_gle_n‘l_eg: Reactive vs Proactive Risk strategies, software risks,
Risk idenfification, RW”’ Risk refinement, RMMM, W.
Quality Management: Quality concepts, Software gquality assurance,
Software Reviews, Formal technical reviews, Statistical Software guality
Assurance, Software reliability, The 1ISO 9000 quality standards.

TEXT BOOKS:

I Software Engineering A practitioner's Approach, Roger S Pressman,
sixth edition McGrawHill International Edition.

2. Software Engineering, lan Sommerville, seventh edition, Pearson
education.

REFERENCE BOOKS:

T Software Engineering, A Precise Approach, Pankaj Jalote, Wiley
India,2010.

2. Software Engineering : A Primer, Waman S Jawadekar, Tata McGraw-
Hill, 2008

3. Fundamentals of Software Engineering, Rajib Mall,PHI, 2005
Software Engineering, Principles and Practices, Deepak Jain, Oxford
University Press.

6. Software Engineering1: Abstraction and modeling, Diner Bjorner,
Springer International edition, 2006.

6. Software Engineering2: Specification of systems and languages, Diner
Bjorner, Springer International edition 2006.

¥ Software Engineering Foundations, Yingxu Wang, Auerbach



Publications,2008.

8. Soﬁware Engineering Principles and Practice, Hans Van Vliet,3rd
edition, John Wiley &Sons Lid. ,

9. Soﬂyvare Engineering 3:Domains,Requirements,and Software Design,
D.Bjorner, Springer International Edition.

10.  Introduction to Software Engineering, R.J.Leach, CRC Press.

Outcomes:

Abili’fy to identify the minimum requirements for the development of
application.

Ability to develop, maintain, efficient, reliable and cost effective
software solutions

Ability to critically thinking and evaluate assumptions and arguments.

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

lli Year B.Tech. CSE-l Sem L T/PD C
; 4 =f-f- 4
(A50514) COMPILER DESIGN
Objectives: _( = T
. To describe the steps and algorithms used by language translators.
. To discuss the effectiveness of optimization.
. To explain the machine depéndent aspects of Compilation
UNIT -1

Overview of Compilation: Phases of Compilation — Lexical Analysis, Regular
Grammar and regular expression for common programming language

featUres, pass and P slation, interpretation, bootstrapping, data
Stfuctures in compilation — LEX lexical analyzer generator,

Top down Parsing:LC/ontext free grammars, [Top down parsing —
Backtracking, LL_(1), Tecursive descent parsin redictive parsing,
Preprocessing steps required for predictive parsin —_— s
UNIT = 1I ‘ . 2. e

Bottom up»;i'arsing : Shift Reduce parsing, LR and LALR parsing, Error
recovery ir;‘parsing , handling ambiguous grammar, YACC — automatic parser
generator.

UNIT - It

Semantic analysis : Ini i Mefrograms — abstract
syntax tree, polish notation and three address co es. Attributed grammars,
Syntax directed translation, Convers popular Programming languages

language Constructs into Intermediate code forms, TyP_g_ch_gclfer.;

Symbol Tables : Syr"'nbbi table format, organizafion for block structures
languages, hashing, tree structures representation of scope information.
Block structures and non block structure storage allocation: static, Runtime

stack and heap storage allocation, storage allocation for arrays, strings and
records. el
UNIT - IV

Code optimization : Consideration for Optimization, Scope of Optimizatioh,
local optimization, loop optimization, frequency reduction, folding, DAG
representation. ‘

‘—-—-_-—-—.-— - . 33 . . .
Data flow analysis : Flow graph, @ata flow equation)) global optimization,
redundant sub expresﬁﬁation, Induction variable elements, Live

variable analysis, Copy propagation.




UNIT-V

Object code generation : Object code forms, machine dependent code

optimization, register allocation and assign i

. ) ment gen i
algorithms, Q@register allocation. i e
TEXT BOOKS : T

1.

Principles of compiler design -A.V
Education. gn -A.V. Aho . J.D.Ullman; Pearson

2. Modern Compiler Implementation i

n.C- ;
University Press. C- Andrew N. Appel, Cambridge
REFERENCE BOOKS :

1. lex &yacc — John R. Levine, Tony Mason, Doug Brown, O'reilly

o4 Modern Compiler Desi i '
gn- Dick Grune, Hen i
Jacobs, Wiley dreamtech. Hifg A CP
3. Engineering a Compiler-Cooper & Linda, Elsevier.
4. Compiler Construction, Louden, Thomson.
Outcomes: ‘

i Ability to understand th i 3 iler gi
rep i e design of a compiler given features of the

Ability to implement practical aspects of automata theE)ry.
Gain Knowledge of powerful compiler generation tools. *

e T e s

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

Il Year B.Tech. CSE-l Sem L TPD C

4 =f-{- 4
(A50510) OPERATING SYSTEMS

Objectives:

° To understand main components of OS and their working

. To study the operations performed by 0OS as a resource manager

° To understand the scheduling policies of OS

° To understand the different memory management techniques

. To understand process concurrency and synchronization

° To understand the concepts of input/output, storage and file

management
] To study different OS and compare their features.

UNIT- |
Eperating System Introduction: Operating Systems objectives and
functions, Computer System Architecture, OS_Structure, 0OS Operations,

Evolution of Operating Systems - Simple Batch, Multi programmed, time-
shared, Personal Compgge‘r,rfarallel, Distributed Systems, Real-Tﬂme
Systems, Special -Purpose Systems, Operating System services, User OS
Interface, System Calls, Types of System Calls, System Programs, Operating
System Deslgn and Implementation, 0s We, Virtual Machines.

UNIT-1i

Process and CPU Scheduling - Process concepts-The Process, Process
State, Process Control Block, Threads, Process Scheduling-Scheduling
Queues, Schedulers, Context Switch, Preemptive Scheduling, Dispatcher,
Scheduling Criteria, Scheduling algorithms, Multiple-Processor Scheduling,
Real-Time Scheduling, Thread scheduling, Case studies: Linux, Windows.

Process Coordination — Process Synchronization, The Critical Section
Problem, Peterson's solution, Synchronization Hardware, Semaphores, and
Classic Problems of Synchronization, Monitors, Case Studies: Linux,
Windows.

UNIT- Il

Memory Management and Virtual Memory - Logical & Physical Address
Space, Swapping, Contiguous Allocation, Paging, Structure of Page Table,
Segmentation, Segmentation with Paging, Virtual Memory, Demand Paging,
Performance of Demanding Paging, Page Replacement Page Replacement
Algorithms, Allocation of Frames, Thrashing.



UNIT- IV
File System Interface - The Concept of a File, Access methods, Directory

Structure, File System Mounting, File Sharing, Protection, File System
Implementation - File System Structure, File System Implementation,

Allocation methods, Free-space Management, Directory Implementation,
Efficiency and Performance.

Mass Storage Structure — Overview of Mass Storage Structure, Disk
Structure, Disk Attachment, Disk Scheduling, Disk Management, Swap space
Management

UNIT-V

Deadlocks - System Model, Deadldck Characterization, Methods for Handling
Deadlocks, Deadlock Prevention, Deadlock Avoidance, Deadlock Detection
and Recovery from Deadlock.

Protection — System Protection, Goals of Protection, Principles of Protection,
Domain of Protection, Access Matrix, Implementation of Access Matrix,
Access Control, Revocation of Access Rights, Capability-Based Systems,
Language-Based Protection. :

TEXT BOOKS: :

1. Operating System Principles , Abraham Silberchatz, Peter B. Galvin,
Greg Gagne, 8th Edition, Wiley Student Edition

2. Operating Systems — Internals and Design Principles, W. Stallings,

6th Edition, Pearson.
REFERENCE BOOKS:
1. Modern Operating Systems, Andrew S Tanenbaum, 3rd Edition, PHI

2. Operating Systems A concept-based Approach, 2nd Edition,
D.M.Dhamdhere, TMH.

3 Principles of Operating Systems, B.L.Stuart, Cengage learning, India
Edition. {

Operating Systems, A.S.Godbole, 2nd Edition, TMH
An Introduction to Operating Systems, P.C.P. Bhatt, PHI.
Operating Systems, S.Haldar and A.A.Aravind,Pearson Education.

Operating Systems, R.Elmasri, A,G.Carrick and D.Levine, Mc Graw
Hill.

8. Operating Systems in depth, T.W. Doeppner, Wiley.
Outcomes:

° Apply optimization techniques for the improvement of system
performance.

IO

. Ability to understand the synchronous and asynchronous

communication mechanisms in their respective QS.

Learn about minimization of turnaround time, wgiting tirne and
response time and also maximization of throughput with keeping CPU

as busy as possible.
Ability to compare the different OS



JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
Il Year B.Tech. CSE-l Sem L TPD ¢

4 =/-/- 4
(A50515) COMPUTER NETWORKS
Objectives:

° To introduce the fundamental various types of computer networks,

To demonstrate the TCP/IP and OSI models with merits and demerits.
To explore the various layers of OS| Model.
To introduce UDP and TCP Models.

UNIT-I

Overview of the Internet: Protocol. [ averi io, TCP/IP Protocol
Suite: The OSI_Model, Internet history standards and

Comparison of the and TCP/IP reference el. =

Physical Laﬁmﬁfjﬁs transmission ,gledia.
Data Link Layer —W gn issues, CRC Codes, Elementary Data link Layer
protocols, sliding window protoc%,

UNIT-lI

Multiple Access Protocols —ALOHA, CSMA, Collision free protocols,
Ethernet- Physical Layer, Ethernat Mag Sub layer, data link layer switching
& use of bridges, learning bridges, spanning tree bridges, repeaters , hubs,
bridges , switches, routers and gateways.

UNIT-1il

Network Layer: Network Layer Design issues, store and forward packet
switching connection less and connection oriented networks-routing
algorithms-optimality principle, shortest path, flooding, Distance Vector
Routing, Count to Infinity Problem, Hierarchical Routing, Congestion control
algorithms, admission control.

UNIT-IV

Internetworking: Tunneling, Intgrjgﬂgrgjmmﬂg, Packet fragmentation,
1Pv4, Ipv6 Protocal, IP addresses, CIDR, IMCP, ARP, RARP, DHCP.

ey
Transport Layer: Services provided to the upper layers elements of transport
protocol-addressing connection establishment, connection release,
Connection Release, Crash Recovery,

UNIT-V
The Internet Transport Protocols UDP-RPC, Real Time Transport Protocols,

The Internet Transport Protocols- Introduction to TCP, The TCP Service
Model, The TCP Segment Header, The Connection Establishment, The TCP

aaministration;

ConnectiMiease, The TCP Connection Management Modeligg, The TCP
Sliding Window, The TCP Congestion Control, The future 0§T >
Application Layer-Introduction ,providing gervices, Apphc_:atlpnsl-:?_yre;r
paradigms, Client server model, Standard client-server application- ;
FTP, electronic mail, TELNET, DNS, SSH

TEXT BOOKS: : .

1 Data Communications and Networking — Behrouz A. Forouzan, Fifth
" Edition TMH, 2013. .

Computer Networks -- Andrew S Tanenbaum, 4th Edition, Pearson
Education.

REFERENCE BOOKS:

1 An Engineering Approach to Computer Networks-S.Keshav, 2nd
Edition, Pearson Education.
Understanding communications and Networks, 3rd Edition, W.A.Shay,

2.

2.
Cengage Learning. : -
3 Introduction to Computer Networks and Cyber Security, Chwan-Hwa
" (John) Wu, J. David Inwin, CRC Press. | 4
4 Computer Networks, L.L.Peterson and B.S.Davie, 4th edition,
BN
ELSEVIER. :
5} Computer Networking: A Top-Down Approach Featuring the Internet,

James F.Kurose,K.W.Ross,3rd Edition, Pearson Education.

tcomes: :
W Students should be understand and explore the bas!cs of Co::g:t?g
Networks and Various Protocols. He/She will be in a posi
understand the World Wide Web concepts. ;
Students will be in a position to administrate a quork and :ot\;r gf
information further he/she can understand easily the concep
network security, Mobile and ad hoc networks.

y L

L_ ®
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(A50589) OPERATING SYSTEMS LAB .
Objectives:

® To use inux perating system for study of operating system concepts.

° To write the code to mplement nd odify ariouscon i i
, cepts in
systems using Linux. - A

List of Programs:

1. Simulate the following CPU scheduling algorithms
a) Round Robin  b) SJF ¢) FCFS d) Priority
2. Simulate all file allocation strategies

a) Sequential  b) Indexed c) Linked

3 Simulate MVT and MFT

4. Simulat all File Organization Techniques
a) Single level directory b) Two level ¢) Hierarchical d) DAG
Simulate Bankers Algorithm for Dead Lock Avoidance

6. Simulate Bankers Algorithm for Dead Lock Prevention
7 Simulate all page replacement algorithms

a) FIF b) LRU c¢) LFU Etc.
8. Simulate Paging Technique of memory management.
Outcomes:

o The course objectives ensure the development of students applied

skills in operating systems related areas.

Students lwil!gin_knowledge in writing oftware routines odules or
mplementing various concepts of perating systems

e

/N
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Il Year B.Tech. CSE-l Sem L TPD C
- -f3/- 2
(A50587) COMPILER DESIGN LAB
Objectives:
o To provide an understanding of the language translation peculiarities

by designing a complete translator for a mini language.
Recommended Systems/Software Requirements:

. Intel based desktop PC with minimum of 166 MHZ or faster processor
with atleast 64 MB RAM and 100 MB free disk space

. C++ compiler and JDK kit

Consider the following mini Language, a simple procedural high-level
language, only operating on integer

data, with a syntax looking vaguely like a simple C crossed with Pascal. The
syntax of the language is

defined by the following BNF grammar:

<programs ::= <block>

<block> ::= { <variabledefinition> <slist> }

| { <slist>}

<variabledefinition> ::= int <vardeflist> ;

<vardeflist> ::= <vardec> | <vardec> , <vardeflist>

<vardec> ::= <identifier> | <identifier> [ <constant> ]

<slist> ::= <statement> | <statement> ; <slist>

<statement> ::= <assignment> | <ifstatement> | <whilestatement>
| <blocks | <printstatement> | <empty>

<assignment> ::= <identifier> = <expression>

| <identifier> [ <expression> | = <expression>

<ifstatement> ::= if <bexpression> then <slist> else <slist> endif

| if <bexpression> then <slist> endif

<whilestatement> ::= while <bexpression> do <slist> enddo
<printstatement> ::= print ( <expression> )

<expression> ::= <expression> <addingop> <term> | <term> | <addingop>
<term>

<bexpression> ::= <expression> <relop> <expression>

crelop> i=<l<=l==l>=l>1!=



<addingop> = + | -

<term> ::= <term> <multop> <factors | <factor>
<multop> =" [ /

<factor> ::= <constant> | <identifier> | <identifiers [ <expression>]
| ( <expression> )

<constant> ::= <digit> | <digit> <constant>

<identifier> ::= <identifiers <letterordigit> | <letter>
<letterordigit> ::= <letter> | <digit>

<letter> = aiblcldlePfIthIiIjIklIlmlniolplqlrlsitluivlwleylz
<digit> ::= 011121314/516/71819

<empty> has the obvious meaning

Comments (zero or more characters en !
closed between the stan -
style comment brackets / e C/Java

*..."/) can be inserted. The langua -
: ; : ge has rudimentary su g
dimensional arrays. The declaration y support for 1

int a[3] declares an array of three elements referen l
4 ced as
a[2]. Note also that you should \ A

worry about the scoping of names.

A simple program written in this language is:
{ int a[3],t1,t2;

t1=2;

al0]=1; a[1]=2; a[t1]=3;
t2=-(a[2]+t1*6)/(a[2]-t1);

if t2>5 then

print(t2);

else {

int t3;

t3=99;

12=-25;

print(-t1+t2*t3); /* this is a comment *

on 2 lines */

} endif }

1 Design a Lexical analyzer for the above language. The lexical

analy_zer should ignore redundant spaces, tabs and newlines. It should
also ignore comments. Although the syntax specification states that

identifiers can be arbitrarily long, you may restrict the length to some
reasonable value.

2. Implement the lexical analyzer using JLex, flex or lex or other lexical

analyzer generating tools.

Design Predictive parser for the given language

4, Design LALR bottom up parser for the above language.

Convert the BNF rules into Yacc form and write code to generate
abstract syntax tree.

6. Write program to generate machine code from the abstract syntax
tree generated by the parser. The following instruction set may be
considered as target code.

The following is a simple register-based machine, supporting a total of 17

instructions. It has three distinct internal storage areas. The first is the set of

8 registers, used by the individual instructions as detailed below, the second

is an area used for the storage of variables and the third is an area used for

the storage of program. The instructions can be preceded by a label. This

consists of an integer in the range 1 to 9999 and the label is followed by a

colon to separate it from the rest of the instruction. The numerical label can

be used as the argument to a jump instruction, as detailed below.

In the description of the individual instructions below, instruction argument

types are specified as follows :

R

specitlies a register in the form RO, R1, R2, R3, R4, R5, R6 or R7 {or 10, r1,

etc.). |

L

specifies a numerical label (in the range 1 to 9989).

v
specifies a “variable location” (a variable number, or a variable location
pointed to by a register - see

below).

A

specifies a constant value, a variable location, a register or a variable location
pointed to by a register (an indirect address). Constant values are specified
as an integer value, optionally preceded by a minus sign, preceded by a #
symbol. An indirect address is specified by an @ followed by a register.
So, for example, an A-type argument could have the form 4 (variable number
4), #4 (the constant value 4), r4 (register 4) or @r4 (the contents of register
4 identifies the variable location to be accessed).

o



The instruction set is defined as follows:

LOAD AR

loads the integer value specified by A into register R.
STORE R,V

stores the value in register R to variable V.

OUTR '

outputs the value in register R.

NEG R

negates the value in register R.

ADD AR

adds the value specified by A to register R, leaving the result in register R. 1

SUB AR 1

subtracts the value specified by A from register R, leaving the result in register |
R. A

MUL AR :

multiplies the value specified by A by register R, leaving the result in register
R. . :

DIV AR

divides register R by the value specified by A, leaving the result in register
R.

JMP L

causes an unconditional jump to the instruction with the label L.
JEQR,L

jumps to the instruction with the label L if the value in register R is zero.
JNE R,L

jumps to the instruction with the label L if the value in register R is not zero..
JGE R,L

jumps to the instruction with the label L if the value in register
than or equal to zero.
“JGT R,L

jumps to the instruction with the label L if the value in register R is greate
than zero.

JLE R,L

jumps to the instruction with the label L if the value in register R is less than
or equal to zero.
JLT RL

R is greater

jumps to the instruction with the label L if the value in register R is less than
Zero.

NOP

s an instruction with no effect. It can be tagged by a label.

STOP

stops execution of the machine. All programs should terminate by executing
a STOP instruction.

Outcomes:

By this laboratory, students will understand the practical approach of
how a compiler works.

This will enable him to work in the development phase of new
computer languages in industry.



