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CST 305 SYSTEM SOFTWARE

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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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.

PEOA4: Graduates will be able to adopt ethical attitudes, exhibit effective communication skills,
Teamworkand leadership qualities.

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: Identify, 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 modeling to complex engineering activities
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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.

PROGRAM SPECIFIC OUTCOMES (PSO)

PSO1: Ability to Formulate and Simulate Innovative Ideas 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 optimization.

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

SUBJECT CODE: C303
COURSE OUTCOMES
Identify and classify different software into different categories.

Design, analyze and implement two pass assembler
Design, analyze and implement one pass and multi pass assembler.
Design, analyze and implement linkers and loaders

Design, analyze and implement macro processors And to critique the
features of modern editing /debugging tools.
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MAPPING OF COURSE OUTCOMES WITH PROGRAM OUTCOMES
CO Vs PO’S Mapping

CO’S PO1
C303.1
C303.2
C303.3
C303.4
C303.5

C303

CO PSO’S Mapping

CO’S
C303.1
C303.2
C303.3
C303.4
C303.5

C303

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

Year of

Cat ” ‘redit
SYSTEM anegry S Introduction

SOFTWARE

PCC 2019

Preamble:

The purpose of this course is to create awareness about the low-level codes which are very close
to the hardware and about the environment where programs can be developed and executed. This
course helps the learner to understand the machine dependent and machine independent system
software features and to design/implement system software like assembler, loader, linker,
macroprocessor and device drivers. Study of system software develops ability to design
interfaces between software applications and computer hardware.

Prerequisite: A sound knowledge in Data Structures, and Computer Organization

Course Outcomes: After the completion of the course the student will be able to

CO#

Course Outcomes

CO1

Distinguish softwares into system and application software categories.

(Cognitive Knowledge Level: Understand)

Identify standard and extended architectural features of machines.

(Cognitive Knowledge Level: Apply)

Identify machine dependent features of system software

(Cognitive Knowledge Level: Apply)

Identify machine independent features of system software.

(Cognitive Knowledge Level: Understand)

Design algorithms for system softwares and analyze the effect of data structures.
(Cognitive Knowledge Level: Apply)

Understand the features of device drivers and editing & debugging tools.(Cognitive
Knowledge Level: Understand)
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Syllabus

Module-1 ( Introduction)

System Software vs Application Software, Different System Software— Assembler, Linker,
Loader, Macro Processor, Text Editor, Debugger, Device Driver, Compiler, Interpreter,
Operating System (Basic Concepts only). SIC & SIC/XE Architecture, Addressing modes, SIC &
SIC/XE Instruction set , Assembler Directives.

Module-2 (Assembly language programming and Assemblers)

SIC/XE Programming, Basic Functions of Assembler, Assembler Output Format — Header, Text
and End Records. Assembler Data Structures, Two Pass Assembler Algorithm, Hand Assembly
of SIC/XE Programs.

Module-3 ( Assembler Features and Design Options)

Machine Dependent Assembler Features-Instruction Format and Addressing Modes, Program
Relocation. Machine Independent Assembler Features —Literals, Symbol Defining Statements,
Expressions, Program Blocks, Control Sections and Program Linking. Assembler Design
Options- One Pass Assembler, Multi Pass Assembler. Implementation Example-MASM
Assembler.

Module-4 ( Loader and Linker)

Basic Loader Functions - Design of Absolute Loader, Simple Bootstrap Loader. Machine
Dependent Loader Features- Relocation, Program Linking, Algorithm and Data Structures of
Two Pass Linking Loader. Machine Independent Loader Features -Automatic Library Search,
Loader Options. Loader Design Options.

Module-5 (Macro Preprocessor ,Device driver, Text Editor and Debuggers )

Macro Preprocessor - Macro Instruction Definition and Expansion, One pass Macro processor
Algorithm and data structures, Machine Independent Macro Processor Features, Macro processor
design options. Device drivers - Anatomy of a device driver, Character and block device drivers,
General design of device drivers. Text Editors- Overview of Editing, User Interface, Editor
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Structure. Debuggers - Debugging Functions and Capabilities, Relationship with other parts of]
the system, Debugging Methods- By Induction, Deduction and Backtracking.

Text book
1. Leland L. Beck, System Software: An Introduction to Systems Programming, 3/E,
Pearson Education Asia

References
1. D.M. Dhamdhere, Systems Programming and Operating Systems, Second Revised
Edition, Tata McGraw Hill.

. John J. Donovan, Systems Programming, Tata McGraw Hill Edition 1991.

. George Pajari, Writing UNIX Device Drivers, Addison Wesley Publications
(Ebook : http://tocs.ulb.tu-darmstadt.de/197262074.pdf ).

. Peter Abel, IBM PC Assembly Language and Programming, Third Edition,
Prentice Hall of India.

. Jonathan Corbet, Alessandro Rubini, Greg Kroah-Hartman, Linux Device Drivers,
Third Edition, O.Reilly Books

. M. Beck, H. Bohme, M. Dziadzka, et al., Linux Kernel Internals, Second Edition,
Addison Wesley Publications,

. J Nithyashri, System Software, Second Edition, Tata McGraw Hill.

. The C Preprocessor http://gcc.gnu.org/onlinedocs/gee-2.95.3/cpp_1.html -
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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 I

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 | K1&K2

MODULE V

Illustrate about recursive macro expansion. CO5 K3
Design an iterative algorithm for a one pass macro COs K5
processor
Differentiate between a macro and a subroutine. COs 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.
[llustrate about macro definion and expansion

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

Explain the macro processor algorithm

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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begin {macro processor )
SXPANDING := FALSE
while OPCODE # 'END’ do
begin
GETLINE
PROCESSLINE
end {while)
end (macro processor)

procedure DPROCESSLINE
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
anrer macro nane wnto NAMTAS
ent et macro prototype into DEFTAH
IAVEL -1
while L#V/EL - © do
begin
GETLINE
4¢ this ‘g not a copment line then
begin
wubgricute posstional notaticn for paramesters
enter line :inta DEFTAY
if QIR *4ACRS then
LEVEL LEVEL « L
elge if UUDE = 'MEND' then
LEVEL « FVEL 1
end (if not comment!
end (while) e
Ghare in NAMIAR pointers to bBglining ang end of definirion

ond LEFIIE!
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pProcedure ¥UAND
begin
ENPANDING .= TRUE

@t firat line of macyo detini it l;'),(vz".('f"';u‘-’ from DEFTAR

from macro invocation in ARGTAR
Wrlle Macto ipvocat ion to expanded £ile ol
while not erud of macro det:inivion do
begin
BETL LHNE
PRUCESS]LINE
end (whi e
ELOANDING ;= FALEE
end | ExPaND

.

SOUUD argunent g

d Comment

Procedure ;i1
begin

if RPN then
begin

c’;"‘.

next 1line
substiTuyte
end (!
else

f TACYG definition from DEFTAR

arauments {rom ARGTAR f{or Positional

Fead text line §.

Lrom input file
end {(GETLINE)

Figure 4.5 (contd)
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Design of Device Driver !
When you design your system itis very good if you can split up the software into two parts,

one that is hardware independent and one that is hardware dependent, to make it easier to
replace one piece of the hardware without having to change the whole application. In the

hardware dependent part you should include:
Initialization routines for the hardware

Device drivers
Interrupt Service Routines

Thg deyice dri\{e(s_ can ghen be called from the application using RTOS standard calls, The RTOS creates

gun.ng nés.own lnlt:aluzatl'on tab;etes that contain function pointers to all the device driver's routines. But as
evice drivers are initialized after the RTOS has been initialized you can in your dev iver

functionality of the RTOS. ' pour device dnver use 118

SWhen you de;ign your systgm. you al§o have to specify which type of device driver design you need
h’?uld the device driver be interrupt driven, which is most common today. or should the application be

gotmg thtla device? It of course depends on the device itself, but also on your deadlines in your systern,
ut you also need to specify if your device driver should called synchronously or asynchronously.
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_s‘/n(,h‘mnou s Device Dy

When a task calls a synchronous device driver it means that the task will wait until the device has some
ta that it can give to the task, see figure 2. In this example the task is blocked on a semaphore until the

river has been able to read any data from the device

Device Drniver

Task »| Onver Entry E
calling Kernel v Routine .
read () |e v| DevRead () ||
E “Z
: - Device

Figure 2, Synchronous device driver
The Task calls the deviez driver via a kemel deviez call, The Device Entry Fouting gets
blocked on a semaphore and blocks the task in that way., When an input cames from

the davice, itg_e_rgr_ﬂe;gg nterrupt and the ISR releases the semaphone and the
Device Entry Routine returns the data to the task and Be Task continuss ks exscuton,

[

synchronous Device Driver
a task calls an asynchronous device driver it means that the task will only check if the device has

e data that it can give to the task, see figure 3. In this example the task is just checking if there is a
lessage in the queue. The device driver can independently of the task send data into queue.

Drvice Cirpvesr

Task + | Drver Entrey .
calling Kernel : ROLIEING :
read () POU— “__,____e_ DovRoad () E
: g

i

(’ 1SR ﬁ—-'—» Device

Figure 3. Asynchronous device driver
Thg Task calls t:wo device driver via a kemuel davioe call, The Device gnlfy ROUtNe

receivos a message from the quoue and returns tho data to the task, When now data
arrives from the device the ISR puts the data n a mes

the queuse.
|

ial Input and Output Data Spooler ' . .
e device driver should be able to handle blocks of data by itself, the device driver needs

ve internal buffers for storing data. Two examples of a design like this are shown in
e5&6.

sa0e and sencds thio reeassns o
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Task
calling
resd () -

Verrwl

Figure 5. Senal nput Cata Spooler
| device call. The Oe .c(-' v -
e

The Task calls the devics dover via a kerne
e thre data Fo the tash

a messaqge from the queus and rotur
ez from the

memory partiton., When new dots arrve
a memory partition, puts the data i the Luffer a
message and sends the massages to rhw
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Editors and Debugging Systems

This Chapter gives you...

o Texteditors _
e Interactive Debugging Systems

4.0 Introduction
i important part of almost any computing

interface to the computer for all type of
study. and manipulate computer-based

An Interactive text editor has becomc
environment. Text editor acts as a primary |
“knowledge workers™ as they compose, Organize,
information.

An interactive debugging system provides programmers f“'h facilities that aid in
testing and debugging of programs. Many such systems are :wu.llnhllc ldurmg these days.

: ; o : X Veos aeviewe of interactive de omne systems —
Our discussion is broad in scope, giving the overview ol interactive debugging s) stems

not specific to any particular existing systen.

4.1 Text Editors

An Intgractive text editor has become an important part ol almost any computing
environment. Text editor acts as a primary interface to the computer lor all"Type of
“knowledge workers™ as they compose, orgamize. study, and manipulate computer-basec

—
——
e et——

information.
/—_

A text editor allows you to edit a text file (create, modify etc...). FML]INI)C
lnt.emctuve text editors on Windows OS - Notepad, WordPad, Microsofi Word, and text
editors on UNIX OS - vi, emacs, jed, pico. RS

Normally, the common editing features associated with text editors are, Moving
D) =

lh > cursor Delelill&! chlacill Y Paslill | | E I'¢ ( q
1 2] 1) Q. e( r hln(‘b SCﬂrChln ) ‘1 i - ‘] L
c . ! o 5 :S arc A n vy s ny- ’
l()(ld"]ﬂ. «Illd. MISCCHJHCOUS(p.gl. (Illi"inﬂ). = : d pld |n:,. e “l', dnd

4.L.1 Overview of the editing process

An interactive editor i
[1S a computer progr:
a target document. Doct program that allows a use \ :
v n . et Ser (o *ale ULV
ablesgapment. Do 'mentincludes objects such as com uter dias O Sredleand revise
— “HSTAmS, fine_art, and photographs. Here we Hgrams, text, equations
e

character strinas are tha e Strie
as are the primary elements of (he targeTTe SIFICE 10 [oNT Caitors —where
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ue has four tasks

uter dialo RUC-Uae IV s

ss Inan interactive user-comp

¢

ting proc

Ucn:_:g?n.__ . a
. it of the target d ¢ viewed and _:E____:_._:?
_ Select the part © arg e T

_ mo._‘mm- .-l.___ w to format this view on-line and _I_».Z..:.i pk
D execule Jodify the target document

Spegify e execute operations that n

- Update the view ..._.._g:,_:_m._c_v. v

ocument o b

g v_uﬁmn _=<o._.<$

The above task involves :..:..r._mzm.l_.__a_.m:m,w_a formatting. Editin
_insert, delete, replace, move, copy, cut, pastc, elC.s.

ﬁ Traveling - locate the arca of interest
- Filtering - extracting the relevant subset
- Formatting — visible representation on a display screen .\

There are two types of editors. N itor and program oriented

editors. Manuscript-oriented editor is associated with characters, words.Tines, Senicnees
1 1 3 ALY

and paragraphs. _..h.o..n._.u_:.c:n_zaa cditors arc associated with_identifiers, keywords.

statements. User wish — what he wants — formatted.

\lll
4.1.2 User Interface

Conceptual model of the editing system provides an casily understood abstraction
of the target document and its elements. For example, Cine editors — simulated the
world of the key punch - r ol lines, Screen

80 characters. single line or an integral numbe
editors — Document is represented as a quarter-plane of text lines, unbounded both down
and to the right.

The_user interface is concerned with, the input devices, the output devices and,
the interaction language. The input devices are used 1o enter elements ol text being cdited,
to enter commands. The output devices, Tets the user view the elements being edited and

the results of the editing operations and, the interaction  language  provides
— -

communication with the editor.

Input Devices are divided into three categories, text devices, button devices and
locator devices. Text Devices are keyboard. Button Devices are special function keys

symbols on the screen. Locator Devices are mouse, data tablet. There are voice input
devices whieh translates spoken words to their textual equivalents.

—

Ougput_Devices_are Teletypewriters (first_output_devices), Glass teletypes
(Cathode ray tube (CRT) technology). Advanced CRT terminals. TFT Monitors
(Wysiwyg) and Printers (Hard-copy). o

The interaction language could be, typing oriented or text command oriented and

—_—

menu-oriented user interface. Typing orient¢d or text command oriented nteraction was
with oldest editors. m the form of use of commands, use ol Tunction keys, control Keys

ete.,

[
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multiple choice set of text string,

—

ce has menu W ith a

interfa ¢
Menus can be turne on or ofl

Menu-oriented user 1n% ek
or icons. Display arca lor fext is hmites.

4.1.3  Editor Structure

similar to that shown in the following ligure,

y structure \ ks
ar 1o shown 1n the figure regardless of

Most text editors have nil
i ¢ s simil
That is most text editors have a structure Sin

features and the computers

v Processor _acceplts. command, usgs_semantic routines -
Command language Processor_SE=xb e @ tic routines involve travelin
performs functions <uch as editing and viewing. The semantic routin v 5.
edifing. viewing and display functions  EamEEE

, RS e

Gif » Editing
Editing | bufer
component f’ Editing
. filter <
L cmmm e —ee=——-——
Traveling [~~~~~"""""~ g S Main
component |-==-—=——=<<~ - memory
input Command’ e —————————— -
language | : Viewing
processor| =& Viewing Viewing le filter |
component buffer
\
\
) ‘aging l t
\
Routing:
Output g
_ devices Display :
< component syzl::m
-------- Contral
Data Typical Editor Structure

Editing operations are specificd explici
r_J;J peTLions are § plicitly by the user and di rati
f[";"rj;rl{'“‘l’llc“')f_ by the editor. Traveling and viewing o eralf"_sglay gperations A1
cither explicitly by the user or implicitly by the editing opcrali(‘:n Wi friay beTivoked
: s.

In editing a documen m
ing L, the start_of the ar
N o — T — n sa - ._._—_.._.,_—. i | ——e
current editing pointer mainiained by the editing cotl:: i:)‘;\ct'riltmgd"% e
. Editin

collection of module : : S ————l

—— cS dcahn W - I COMpo a

reset due to next p. ith editing Tasks. Current editing Duib ot
“‘\.

aragraph, o SR “
st paragraph, next screen, cut Paragraph.pasie parvarph uucr can be set or
3 e s v Tan
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When editing command is issued, editing component invokes the editing filter —
gencrates a new editing buffer — contains part of the document o be edited from current

editing pointer. Filtering and editing may be interleaved, with no explicit editor buffer
being created.

In viewing a document, the start of the area to be viewed is determined by the

. . P v —— v . . . . 3 =
current viewing pointer maintained by the viewing component. Viewing component is a
collection of modulesTesponsible Tor determining the next view. Current viewing pointer
can be sct or reset as a result of previous editing operatiom.

S

When display needs to be updated, viewing component invokes the viewing filter
= gencrales a new viewing buller — contains part of the document to be viewed from

current viewing pointer. In case of line editors — viewing bufler may contain the current
line, Screen editors - viewing bulfer contains a rectangular cutout of the quarter plane of
the Text. Viewing buffer is then passed 1o the display component ol the editor. which
produces a display by mapping the buffer to a rectangular subset of the sereen - called a
window. The editing and viewing buffers may be identical or may be completely disjoint,
Identical — user edits the text directly on the sereen, Disjoint — Find and Replace (For
example, there are 150 lines of text user is in 100th_Tine, decides to change all
occlirrences of text editor’ with “editor’). The editing and viewing buflers can also be
partially 6verlap, or one may be completely contained in the other. Windows 1y, ically
cover entire scrccllﬁqrﬂ‘rt:#r“ gular portion of it. May show difl

I ferent portions of the same
file or portions of different file, Inter-Tile editing operations are possible.
oG — - ~

The components of the editor deal with a user document on two levels: In main
memory and in the disk file system, Loading an entire document iﬁiﬂﬁ\maury may
be infcasible — only part is Toaded - demand paging is used - uses editor | paging routines,
Documents may not be stored sequentially as a string of characters, |ses _sc|;i|ml¢ editor
data structure that allows addition, d ( | num Q

3 _ eletion, and modification with a minimum ol 1O and
character movement. =W S

4.1.4 Types of editors based on computing environment

Editors function in three b
Stand-alone, and Distributed. Eac
design of an editor.  *

—

asic types of computing environments:
h type ol environment IMPOses some con

Time sharing,
straints on the

In time sharing environment, editor must function
the load on the computer’s processor, memory and  1/O  devices. In stand-alone
environment, editors on stand-alone system are built witl all the functio
~Jiting and viewing operations — The help of the OS may also be tken 1o carry oul some
tas" 2 like demand paging. In distributed environment, editor has both functions of' stand-
alor ¢ editor, to run independently on each user’s machine and like a time sharing editor,
co. tend for shared resources such as files.

sWiltly within the context of

NS o carry out
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4.2 Interactive Debugging Systems

An interactive debugging system provides programmers with facilities that aid i,
ging of programs. Many such systems are available during these days,

testing and debug . 4 4 ¢ s '
d in scope, giving the overview of interactive debugging systems —

Our discussion is broa
not specific to any particular existing system.

Here we discuss

- Introducing important functions and capabilities of IDS
- Relationship of 1DS to other parts of the system
- The nature of the user interface for IDS

4.2.1 Dcbugging Functions and Capabilities

One important requircment of any 1DS is the obic_:—rﬁip_ruud control of the flow
of program execution. Setting break points — execution is suspended, use debugging

commands To analyze the progress of the program, résume execution of the program,
Setting some conditional expressions, evaluated during the debugging session, program

execution is suspended, when conditions are met, analysis is made. later exccution is

resumed.

A Debugging system should also provide functions such as tracing and traceback.
Tracing can be used to track the flow of execution logic and data modifications. The
comtrol Tlow ¢an be traced at different levels of detail - procedummvidual
instruction, and so on... Trac can show the path by which the current statement in
the program was reached. It can also show which statements have modified a given
variable or parameter. The statements are displayed rather than as hexadecimal

displacements

4.2.2 Program-Display capabilities

A debugger should have good program-display capabilities. Program being
debugged should be displayed completely with statement numbers. The program may b:
displayed as originally written or with macro expansion. Keeping track of any ch’lg Jes
made to tI!e programs during the debugging session. Support for symbolicall‘ jis l:\ %n"
or modifying the contents of any of the variables and constants in the progrzi’n Ifc‘simz
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It is also important that a debugging system be able to deal with optimized code.

Many optimizations like

- Invariant expressions can be removed from loops
- Separate loops can be combined into a single loop
- Redundant expression may be eliminated

- Elimination of unnecessary branch instructions

gments of code in the program. All these

Leads to rearrangement of se
d should be handled carefully.

optimizations create problems for the debugger, an
4.2.3 Relationship with Other Parts of the System

. The important requirement for an interactive debugger is that it always be
available. Must appear as part of the run-time environment and an integral part of the
system. When an error is discovered, immediate debugging must be possible. The
debugger must communicate and cooperate with other operating system componcnlé such

as interactive subsystems.

Debugging is more important at production time than it i icati
dcvelopn)cnt. time. When an application fails during a production r:ur:‘ \:Zr:ld:p?rl\l:auton-
that a.pphcauo.n stops. The debugger must also exist in a way that is comiste‘: “;: l?\n
security an.d integrity components of the system. The debugger musl- coordi i
activities with those of existing and future language compilers 3:3 interpreters e

4.2.4 User-Interface Criteria

Deptigging systems should be simple in its organization and familiar in i
4 clo§e!y reflect common user tasks. The simple organization conlribul‘cr um i
f training al?d ease of use. The user interaction should make use of t'ull:asr:racu)
& er~ :s“f'.;r;dz:;'ulng-;ystcm.s as much as possible. With menus and full-screen editoerr;.
2 ety s in on'nallon to enter and remember. There should be complete
C 10;1a equivalence between commands and menus — user where unable 1o u»‘.eF;'ull
" :lr:: ?yis; ar‘r:.ay(': (1;: corrclim;nds. The command Iangua'ge should have a clear, Imzi'cal and
P X; man ormats .shoulq be as flexible as possible. Any a00d 1DSs
ave an on-line HELP facility. HELP should be accessible from any state of the

debugging session.
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CONTENT BEYOND THE SYLLABUS




Elaborate commands used in VI text editors.

There are many ways to edit files in Unix. Editing files using the screen-oriented text
editor vi is one of the best ways. This editor enables you to edit lines in context with
other lines in the file.

An improved version of the vi editor which is called the VIM has also been made
available now. Here, VIM stands for Vi IMproved.

vi is generally considered the de facto standard in Unix editors because —
 It's usually available on all the flavors of Unix system.
 Its implementations are very similar across the board.
It requires very few resources.
« Itis more user-friendly than other editors such as the ed or the ex.

You can use the vi editor to edit an existing file or to create a new file from scratch.
You can also use this editor to just read a text file.

Starting the vi Editor

The following table lists out the basic commands to use the vi editor —

Sr.No. Command & Description

vi filename

Creates a new file if it already does not exist, otherwise opens an existing file.

vi -R filename

Opens an existing file in the read-only mode.

view filename

Opens an existing file in the read-only mode.

Following is an example to create a new file testfile if it already does not exist in the current
working directory —




$vi testfile

The above command will generate the following output —

"testfile” [New File]

You will notice a tilde (~) on each line following the cursor. A tilde represents an unused line. If a
line does not begin with a tilde and appears to be blank, there is a space, tab, newline, or some other
non-viewable character present.

You now have one open file to start working on. Before proceeding further, let us understand a few
important concepts.

Operation Modes
While working with the vi editor, we usually come across the following two modes —

e« Command mode — This mode enables you to perform administrative tasks such as saving
the files, executing the commands, moving the cursor, cutting (yanking) and pasting the
lines or words, as well as finding and replacing. In this mode, whatever you type is
interpreted as a command.

o Insert mode — This mode enables you to insert text into the file. Everything that's typed in
this mode is interpreted as input and placed in the file.

vi always starts in the command mode. To enter text, you must be in the insert mode for which
simply type i. To come out of the insert mode, press the Esc key, which will take you back to the
command mode.

Hint — If you are not sure which mode you are in, press the Esc key twice; this will take you to the
command mode. You open a file using the vi editor. Start by typing some characters and then come
to the command mode to understand the difference.




Detailed study of structure and record formats of DLL.

Dynamic Link Library (DLL) is Microsoft's implementation of the shared library concept. A DLL
file contains code and data that can be used by multiple programs at the same time, hence it
promotes code reuse and modularization. This brief tutorial provides an overview of Windows DLL
along with its usage.

Dynamic linking is a mechanism that links applications to libraries at run time. The libraries remain
in their own files and are not copied into the executable files of the applications. DLLs link to an
application when the application is run, rather than when it is created. DLLs may contain links to
other DLLs.

Many times, DLLs are placed in files with different extensions such as .exe, .drv or .dll.

Advantages of DLL

Given below are a few advantages of having DLL files.

Uses fewer resources

DLL files don't get loaded into the RAM together with the main program; they don't occupy space
unless required. When a DLL file is needed, it is loaded and run. For example, as long as a user of
Microsoft Word is editing a document, the printer DLL file is not required in RAM. If the user
decides to print the document, then the Word application causes the printer DLL file to be loaded
and run.

Promotes modular architecture

A DLL helps promote developing modular programs. It helps you develop large programs that
require multiple language versions or a program that requires modular architecture. An example of
a modular program is an accounting program having many modules that can be dynamically loaded
at run-time.

Aid easy deployment and installation

When a function within a DLL needs an update or a fix, the deployment and installation of the DLL
does not require the program to be relinked with the DLL. Additionally, if multiple programs use
the same DLL, then all of them get benefited from the update or the fix. This issue may occur more
frequently when you use a third-party DLL that is regularly updated or fixed.

Applications and DLLs can link to other DLLs automatically, if the DLL linkage is specified in the
IMPORTS section of the module definition file as a part of the compile. Else, you can explicitly
load them using the Windows LoadLibrary function.




Important DLL Files

Mentioned below are some important dll files which user should know for programming —

COMDLG32.DLL — Controls the dialog boxes.

GDI32.DLL — Contains numerous functions for drawing graphics, displaying text, and managing fonts.

KERNEL32.DLL - Contains hundreds of functions for the management of memory and various

processes.

USER32.DLL - Contains numerous user interface functions. Involved in the creation of program

windows and their interactions with each other.

Types of DLLs

When you load a DLL in an application, two methods of linking let you call the exported DLL
functions. The two methods of linking are —

e load-time dynamic linking, and

e run-time dynamic linking.
Load-time dynamic linking
In load-time dynamic linking, an application makes explicit calls to the exported DLL functions
like local functions. To use load-time dynamic linking, provide a header (.h) file and an import
library (.lib) file, when you compile and link the application. When you do this, the linker will
provide the system with the information that is required to load the DLL and resolve the exported
DLL function locations at load time.

Runtime dynamic linking

In runtime dynamic linking, an application calls either the LoadLibrary function or the
LoadLibraryEx function to load the DLL at runtime. After the DLL is successfully loaded, you use
the GetProcAddress function, to obtain the address of the exported DLL function that you want to
call. When you use runtime dynamic linking, you do not need an import library file.

The following list describes the application criteria for choosing between load-time dynamic linking
and runtime dynamic linking —

e Startup performance — If the initial startup performance of the application is important, you should use

run-time dynamic linking.

o Ease of use — In load-time dynamic linking, the exported DLL functions are like local functions. It helps

you call these functions easily.




e Application logic — In runtime dynamic linking, an application can branch to load different modules as
required. This is important when you develop multiple-language versions.

The DLL Entry Point

When you create a DLL, you can optionally specify an entry point function. The entry point
function is called when processes or threads attach themselves to the DLL or detach themselves

from the DLL. You can use the entry point function to initialize or destroy data structures as
required by the DLL.

Additionally, if the application is multithreaded, you can use thread local storage (TLS) to allocate

memory that is private to each thread in the entry point function. The following code is an example
of the DLL entry point function.

BOOL APIENTRY DIIMain(
HANDLE hModule, // Handle to DLL module
DWORD ul_reason_for_call,

LPVOID IpReserved )  // Reserved

switch (ul_reason_for_call )
{
case DLL_PROCESS_ATTACHED:
/I A process is loading the DLL. break;
case DLL_THREAD_ATTACHED:
/I A process is creating a new thread.
break;
case DLL THREAD_DETACH:
/I A thread exits normally.
break;
case DLL_PROCESS _DETACH:
// A process unloads the DLL.

break;




} return TRUE;

}

When the entry point function returns a FALSE value, the application will not start if you are using

load-time dynamic linking. If you are using runtime dynamic linking, only the individual DLL will
not load.

The entry point function should only perform simple initialization tasks and should not call any
other DLL loading or termination functions. For example, in the entry point function, you should
not directly or indirectly call the LoadLibrary function or the LoadLibraryEx function.
Additionally, you should not call the FreeLibrary function when the process is terminating.




