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VISION OF THE INSTITUTION

To mould true citizens who are millennium leaders and catalysts of change through excellence in
education.

MISSION OF THE INSTITUTION

NCERC is committed to transform itself into a center of excellence in Learning and Research in
Engineering and Frontier Technology and to impart quality education to mould technically competent
citizens with moral integrity, social commitment and ethical values.

We intend to facilitate our students to assimilate the latest technological know-how and to imbibe
discipline, culture and spiritually, and to mould them in to technological giants, dedicated research
scientists and intellectual leaders of the country who can spread the beams of light and happiness among
the poor and the underprivileged.
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ABOUT DEPARTMENT
4 Established in: 2002

¢ Course offered : B.Techin Computer Science and Engineering
M.Tech in Computer Science and Engineering

M.Tech in Cyber Security

¢ Approved by AICTE New Delhi and Accredited by NAAC

€ Affiliated to the University of AP JAbdul Kalam Technological University.

DEPARTMENT VISION

Producing Highly Competent, Innovative and Ethical Computer Science and Engineering Professionals
to facilitate continuous technological advancement.

DEPARTMENT MISSION

. To Impart Quality Education by creative Teaching Learning Process

. To Promote cutting-edge Research and Development Process to solve real world problems with
emerging technologies.

. To Inculcate Entrepreneurship Skills among Students.

. To cultivate Moral and Ethical Values in their Profession.

PROGRAMME EDUCATIONAL OBJECTIVES

PEOL: Graduates will be able to Work and Contribute in the domains of Computer Science and Engineering
through lifelong learning.

PEO2: Graduates will be able to Analyse, design and development of novel Software Packages,
Web Services, System Tools and Components as per needs and specifications.

PEO3: Graduates will be able to demonstrate their ability to adapt to a rapidly changing environment by
learning and applying new technologies.

PEO4: Graduates will be able to adopt ethical attitudes, exhibit effective communication skills,
Teamwork and leadership qualities.
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PROGRAM OUTCOMES (POS)
Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

Problem analysis: ldentify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

Design/development of solutions: Design solutions for complex engineering problems and
design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

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.

Modern tool usage : Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and mode ling to complex engineering activities
with an understanding of the limitations.

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.

Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need
for sustainable development.

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

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

. 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.

.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 multidisciplinary environments.

. 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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PROGRAM SPECIFIC OUTCOMES (PSO)

PSO1: Ability to Formulate and Simulate Innovative ldeas to provide software solutions for Real-
time Problems and to investigate for its future scope.

PSO2: Ability to learn and apply various methodologies for facilitating development of high quality
System Software Tools and Efficient Web Design Models with a focus on performance

PSO3: Ability to inculcate the Knowledge for developing Codes and integrating hardware/software
products in the domains of Big Data Analytics, Web Applications and Mobile Apps to create
innovative career path and for the socially relevant issues.

COURSE OUTCOMES

COo1 To identify and classify different software into different categories.

To design, analyze and implement two pass assembler

To design, analyze and implement one pass and multi pass assembler.

To design, analyze and implement linkers and loaders

To design, analyze and implement macro processors.

To critique the features of modern editing /debugging tools.

MAPPING OF COURSE OUTCOMESWITH PROGRAM OUTCOMES

w| w| w w w wlr oo

CSE DEPARTMENT, NCERC PAMPADY




CO PSO’S Mapping

PSO1

Note: H-Highly correlated=3, M-Medium correlated=2, L-Less correlated=1
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SYLLABUS

Course Conrse Name L-T-F Year of
code T Credits | Intreduoction

CR303 SYSTEM SOFI'WARE 2-1--3 Zilla
Frerequisite: Mil

Cowrse (hjectives

¢ Tomake students understand the design concepts of vanous system software like
A=zsembler, Linker, Loader and Macro pre-processor, Unlity Programs such as
Text Editor and Debugeer

Svllabus

Different types of System Software, SIC & SI1C/XE Architecture and Programming, Basic
Functions of Assembler, Assembler Design, Single pass and 2 Pass Assemblers and their Design,
Linkers and Loaders, Absolute Loader and Relocating loader, Design of Linking Loader, Macro
Processor  and its design, Fundamentals of Text Editor Design, Operational Features of

Debugpers

Expected CUnicome
The Students will be able to
1. distinguish different software mto different catepories.

1L design, analyvze and implement one pass, two pass of mult pass assembler

m design, analyze and implement loader and linker.

. design, analyse and implement macro processors.

V. critique the features of modern editing /debugoing tools.
Text book

1. Leland L. Beck, System Software: An Intreduction to Systems Programming, 37E,
Pearson Bducation Aswa, 19497

References

8. Ddhamdhere, Systems Programming and Operating Sysiems,  Second Hevised
Editron, Tata Mesraw Hill
hitp://wee. gnu.org’onlinedocs’'gocc-2 95 5/cpp 1 himl - The C Preprocessor
J Mithyashr, System Sotbware, Second Edition, Tata MeCraee Hill.
Johm J. Donovan, Systems Programming, Tata MeGiraw Hill Edrtion 199491
Jonathan Corbet, Alessandro Rubione, Greg Kroah-Harmman, Linuee Device Drivers, Thard
Editton, () Relly Books
M. Beck, H. Bohme, M. Dmpdzka, et al.,, Limux Kemel Intemals, Second Edimon,
Addison Wesley Publications,

7. Peter Abel, IHM PC Assembly Language and Programming, Third Edition, Prentsce Hall
of India

. Wnhng LUNIX device drivers - George Pajan — Addison Wesley Publications | Ebook -

hittp:/toscs ulb tu-darmstadt de/ 197262074 pdf ).

Course Flan
Contents
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frtroduction :
System  Software Vs Application  Software, Different System
Software— Assembler, Linker, Loader, Macro Processor, Text Editor,

Debupper, Device Drnver, Compiler, Interpreter, Operating
System(Basic Concepts only)
SIC & 5IC/XKE Architecture, Addressing modes, 51C & SIC/XE
Instruction set, Assembler Directives and Programming.
Assemblers
Basic Functions of Assembler. Assembler output format — Header,
Text and End Records- Assembler data structures, Two pass
assembler algonithm, Hand assembly of S1C/XE program, Machine
dependent assembler features.

FIRST INTERNAL EXAM
Assembler design options:
Machine Independent assembler features — program blocks, Control
seclions, Assembler design options- Alporithm for Single Pass
assembler, Multi pass assembler, Implementation example of MASM
Assembler

Linker and Loader
Basic Loader functions - Design of absolute loader, Simple bootstrap
Loader, Machine dependent loader features- Relocation, Program

Linking, Algonthm and data structures of two pass Linking Loader,
Machine dependent loader features, Loader Diesign Opiions.

SECOND INTERNAL EXAM
Muacro Preprocessor:-
Macro Instruction Defimition and Expansion. One pass Macro
processor Algonthm and data structures, Machine Independent Macro
Processor Features, Macro processor design options

BRI 6 e RARRAR ey S TARARE I T R e

Device drivers:
Anatomy of a device driver, Character and block device drivers,
Cieneral design of device drivers

Texy Editors:
COwerview of Editing, Uszer Interface, Editor Structure.

Debuggers -
Debugping Funciions and Capabilities, Relationship with other parts
of the system, Debugging Methods- By Induction, Deduction and
Backiracking.

END SEMESTER EXAM

CSE DEPARTMENT, NCERC PAMPADY




Question Paper Pattern
There will be five parts in the question paper — A, B,C, D, E
Part A
a. Total marks : 12
b. Fouwr questions each having 3 marks, uniformly covering modules I and II;
Allfour questions have to be answered.
Part B
a. Total marks : 18
b. Three questionseach having 9 marks, uniformly covering modules 1 and II;
Two questions have to be answered. Each question can have a maximum of
three subparts.

Total marks : 12
Four questions each having 3 marks, uniformly coverning modules III and I'V;

Allfour questions have to be answered.

Total marks : 18
Three questions each having 9 marks, uniformly covering modules III and IV;

Two questions have to be answered. Each question can have a maximum of
three subparts

a. Total Marks: 40

b. Six questions each carrying 10 marks, uniformly covering modules V and VI;
Jour questions have to be answered.
c. A question can have a maximum of three sub-parts.

There should be at least 60% analytical/numerical questions.
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QUESTION BANK

MODULE |
QUESTIONS

Define the Functions of an Assembler

List any Four Addressing modes of SIC/XE
Summarize the instruction formats used in SIC

Write the sequence of instructions for SIC/XE to
divide BETA by GAMA and to store integer quotient
in ALPHA reminder in DELTA

Illustrate the SIC/XE architecture, Explaining in detail
data and instruction formats.

Describe the format of Object Program generated by
the Two Pass SIC ~ Assembler Algorithm
Summarize debugger, text editor and device driver.
Illustrate the SIC architecture in detail.

Differentiate  System software and application
software.

Summarize the instruction formats used in SIC/XE
Discuss the SIC/XE memory, registers, data and
instruction formats and addressing modes

Let NUMBERS be an array of 100 words. Write a
sequence of instructions for SIC and SIC/XE to set all
100 elements of the array to 1.

MODULE II

Define the Functions of an Assembler

Describe Program Relocation

List Assembler directives in SIC

Give the Algorithm for Pass1 of two Pass SIC
Assembler

Describe the format of Object Program generated by
the Two Pass SIC Assembler Algorithm

Give the use of SYMTAB and OPTAB
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| Explain the Algorithm for Pass2 of SIC Assembler
MODULE |1l

Define Literals.

With example, write notes on program blocks.

Summarize Symbol defining statements in assemblers.

Give the purpose of EXTREF and EXTDEF
assembler directives
Write short notes on MASM Assembler

Give the structure and purpose of Modification record
and Define record

Explain the concept of single pass assembler with
suitable example

Illustrate control sections and program blocks
Explain in detail about Control section and its
different records .

Explain in detail assembler independent features-
literals, symbol defining statements and expressions.
Differentiate control sections and program blocks in
detail and also point out the assembler directives
Explain the external reference handling of an
assembler

Define forward reference. Illustrate the forward
reference handling by a single pass assembler.

MODULE IV

Point out Relocation , Linking and Loading.

Write notes on different loader design options
State and explain two pass algorithm for a linking
loader.

Write short note on dynamic linking

Explain detail about machine dependent features of
loader.

State and explain pass one algorithm for a linking
loader

Write notes in detail about program linking.
Explain with example dynamic linking and automatic
library search.
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| List and explain different loader options [ CO4 [KI&K2

MODULE V

Illustrate about recursive macro expansion. CO5 K3
Design an iterative algorithm for a one pass macro CO5 K5
processor
Differentiate between a macro and a subroutine. CO5 K4
Illustrate macro definition and expansion using an
example.

Illustrate about recursive macro expansion.

Write note on conditional macro expansion.
Illustrate the data structure required for a macro
processor algorithm and explain the format of each.
Illustrate about macro definion and expansion

Explain keyword macro parameters and how unique
label generated in a macro
expansion.

Explain the macro processor algorithm

MODULE VI

Differentiate between character and block device

drivers.

Explain the structure of text editor with the help of a
diagram.

Discuss about device drivers with neat sketch.
Explain about debugging and different debugging
techniques.

Differentiate Text editor and debugger

Explain the design of driver with diagrammatic
representation.

Describe the function and capabilities of interactive
debugging system.

Explain different debugging methods in detail. What is
a debugger?
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APPENDIX 1
CONTENT BEYOND THE SYLLABUS
TOPIC
commands used in VI text editors.

Detailed study of structure and record formats of DLL.
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MODULE NOTES
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mﬂ to cmml gection lwth :
Shile record type # 'E’ do R

read pext input record
{f vecord type = 'T" then

(if object code ig in character fom

into iaternal representation)
move object code from recurd to le
(CSADD? + epecified address)

end {if ‘T'}
alss if record type = ‘M’ then
begin ;
search ESTAB for modify

if found then
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begin {(macro pProcessor}
SXPANDING := FALSE
while OPCODE # 'END do
begin
GETLINE
PROCESSLINE
end {while)
end {macro processor)

procedure DPROCESSLINI
begin
search NAMTAB for OPCODE
if found then
EXPAND
else if OPCODE = 'MACRO’ then
DEFINE
else write source line to expanded file
end {PROCESSLINE}

Figure 4.5 Algorithm for a one-pass macro processor.

procedure [EFINE
begin
encer macro name into NAMTAR
snter macrn protolype into DEFTAD
PEVEL - ]
while LEVEL » U do

begin
GETLINE
if this is not a comment line then
begin

cubgtirute positional notaticn for parameters

enter line ntag DE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>