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Software Engineering Process paradigy,

Q) What is Software Enginecring? Explain,

Software -
software is a collection of program code(set of iINStry ...

. 4 C
that enable the user to interact with a computer, jts harqu

perform tasks. In other words rer
Software is - :

and.provides functionality and performance.

l'lll::illf‘fl'illg is developing products, using well-defined, scientifie P’inﬁp; A
mecthods: : >

%,

Pment OF'SOQ 2 ]

Software engineering is an engincering associated with develo
product using well-defined scientific methods Jprocesses and tools

Software Eyv
eng

olution The process of developing a software product g, of '
incering principles and methods is_ referred to as software tVolutigy, Wi
includes the initial development of software and its maintenanee and updmc&. Th,
s:nisl‘u_:s the expected requirements. My

Change Request

" — ——

\ Evolution / o

Evolution starts from the requirement gathering process. After which developent:
create a profotype the software and show it 1o the users to get theirfeed
carly stage of software product development. The users suggest changes, on which!
several consecutive updates and maintenance keep on changing too. This proceg |
changes to the original software, till the desired software is accomplished. It
Even after the user has desired software in hand, the advancing technolo
changing requirements force the software product to change accordingly.

LSystem Release Software | Impact Analysis
| System update | | Release Planning E . -y, Ty

back ar g, f:

gyand&__:
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Software Paradigms

Software paradigms refer 1o the methods and steps, which are taken while designing
the SO_ﬁWare. These can be combined into various categories, though each of them Is
contained in one another: !

. —...

a subset of !

1S ¢
{

Programming p.aradigm.is )
Software design paradigm which
further a subset of Software

development paradigm._

Software Development Paradigm
In this Paradigm all the engineering concepts are applied in development b soltaans.
It consists of —
« Requirement gathering )
« Software design
« Programming
Software Design Paradigm
This paradigm is a part of Software Development and includes —.

« Design
« Maintenance s S o
« Programming i e ot 3

O LI L L L L, mtr o staema =TESTETE e P

'Prdg}h'l;?iir.r'n & Paradignt )
This paradigm is related closely to programming aspect of software development.
This includes —

- Coding

- Testing

« Integration

sk ok ok 3k 3 ok e ok o ok ok ok ok oK oK ok ok ok o o o o ok ok ok ok 3 ok o ok ok ok ok ok ok ok sk sk ok oF ok o ok sk ok ok ok ok ok ok ok ok sk ok kol ok ok Rk kR R RS kR K
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2K Q) What are Software Myths? Explain.
| or a beliel with no logical reag,,

A ‘myth’ is a statement which is not rea
Y ater about software developmey,

. . - S
Software myths are beliefs with no logical reason
These are classified as

1. Management Mvths :

Managers with software responsibilities

they may belicve software myths. That include... T

Myth : Already, we have a book with full of standa
software, won’t that provide the software de
to know ?.

Reality :The book of standards is ve
modern software development practic
answer to all of these questions is ‘NO’. .

e? Is it complete ? In many cases, th,

Myth : My people do have state-of-
all ,we have newest computers.

-

Reality : The high quality softnware development by using latest PCs ¢ |
workstation and CASE tools are very important, but the majority of softwars

developers still do not use them.

Myvth : If it is not possible to finish the software in time, we can add morg

developers and finish the project.. . -

Reality: Software development is not a mechanic process like manufacturize |

¥

People can be added, but only in a planned and well coordinated manner.

2. Customer Myths :

In many cases, the customer believes myths because software
responsible managers and developers do little effort to correct misinformation.

Myth : To write programs, a general statement of objective is sufficient. Later|

we can fill in the details.

are under pressure, due.to ;. |

rds and procedures to by |
velopers with everything they Deed |

ry good, but is it used ? does it refleet|

the-art software development tools. Af, |
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Reality: Poor definition is the major cause of software failure. A formal and
detailed description of everything is essential.
Myth_: Because the software is flexible , any changes in the project
requirements can be easily accommodated.
e with the

Reality: It is true that the software requirements continually chang
needs of the customer, but the impact of changes will more on time, risk , and

cost

3. Practitioner’s Myths: Some myths are believed by software practitioner , that
include

Myth: Our job can be finished by writing the program and working it.

Reality : Software indicates that between 50% to 70% of all effort expended on
a program after it is delivered to the customer for the first time.

Myth: After running the program only, we can‘asses its quality.

Reality: Most effective software quality assurance mechanism can be applied
from the inception of the project.

Myth: The only deliverable for a successful project is the running program.

Reality: A working program is only one part of the software project, you must
configure programs, data and documents. '

whot T sk 9 B
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Q) What is the need of Softwa re lin

The need ol software cnginecring
requirements and environment on wh

Large softwarce - It is ¢l
likewise, as the siz
a scientific process.

Sealability- 1f the softwa
engineering conceplss it wou

re P
1d be

an cxisting onc.
Cost- As huge
computer and clectronic harc
process is not adapted.
Dynamic Nature- If the
enhancements need to be donc
engineering plays a good role.
Quality Managemen

manu facturin

natu

and quality software yroduct.
l--.---gu--n--'.--I----.---I--Ill-
as

Q. What are the characteristics of

software has the follow
ardware characteristic

The
characteristics of h

This means developing
context, but some simil
manufacture , that include

.....

« Both :'1_ctivitics for construction of

2. Software does not wear out

This means software does not

tub’ curve as

¢ of soltware b

g of hard
jwarc,

t- Better process o

red, it i

1. Software is developed or engineered, it 15 NOL MEE=E==mm

and manufact
arities exists betwe

. Bol‘h activities depend on the ‘people’

drawing the graph of failure rates of hardware as a funct

.o

ﬂ

Loa? IOX ylain.
ﬂirlct‘ll"ﬂ' poxp

igher rate of change jn us
i ¢
vorking. r

an to a house or buildiy

a wall th
ng has 1o stcp to giye ;
It

uild . ;
ngincer!
pased on scientific 4

"0{
f lWﬂrc th;ln to
Scalc

were
atc new SO

rocess
{o re-cre

easier
r down the pri
prlCc Of

ware has lowe ’ .
ains high irpmper

the cost of softwarc rem
is always changing; s

¢ of softwarc e | 1
one. This is where s
thware

r -
isting

in the €x

f software development provides better

oftware?

ing characteristics that differs from tp,

S.

s not manufactured.

uring arc fundamentally different in the

en software development and hardware

Sy P e e et et o meTh L et e
- ~u,

but their nature of work is different,

a ‘product’ but the strategies are different

time as hardware does. By
ion of times , we get the ‘bath

degrade with
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By the above curve, the high failure rates early in its life. As the hardware
components suffer from affects of dust,vibrant, temperature extremes, power
extremes, misuse and other environmental affects the hardware begins to wearout.

Software failure curve

The following shows the graph of software failure.

Failure rate

\j

l1me -

During the life software will undergoes changes, due to this changes in the
software the failure rate is high at beginning,-but it will be streamlined. The frequent
changes causes more complex maintaining software than hardware.

Hardware Failure Curve;-

Failure rate

Time
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teti mponent
i rom existin co
3. Sollware is cuslmub_ujlugl_hcr than bein asscmhlc‘l f

atalogs of digital components, procedures
developers are not have the digita)

The manufacturer of hardware uses ¢
in hardware manufacturing. But software
components , procedures ¢lc.

. . 2
) What arc different layers of software engincering ’

is a layered technology. A software cn‘gmcenng
1l commitment to quality. Three important

ds and Tools.

Software engineering
approach. must rest on an organi
layers of software engineerin

zation

g are Process, Metho

Methods

Process

A Quality focus

Process :

Process defines a framework for a key process areas that are necessary for
effective delivery of software engineering technology. A small no, of framework
activities are applicable to all software process regardless of their size. A process task

sets-tasks, milestones, deliverables and quality assurance. -

Method : . -
The methods of software provides the technical ¢ How to’s” for bui'ldiné'
software. Methods include a broad array of tasks that include requirements, analysis,

design, coding, testing and maintenance.

Tools : 55 6 -

The Tools of software provides automated or semi automated support for the
process and methods. There is a system for the support of software development
called CASE(Computer Aided Software Engineering). The CASE combines software,
hardware and databases about analysis, design, coding and testing.

Q) What are ‘Organizational paradigm’ for Software Engineering Team Z
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Or

Wwrite about software teams ?

2 . incering team
There are four types organizational paradigms for a softwarc engincering &

that include

traditional hicrarchy of

The ‘Closed paradigm’ structures a leam along a .
innovative.

authority. They produce software that is similar to past effort they jess

’171‘- ‘Random paradigm’ structures a team that depends on individual innovative of
the team members. 1t is needed when innovation is reaquired. These teams may
struggle when ordered performance is required.

The ‘Open paradigm’ structures a team associated with the closed paradigm and
random paradigm. These arc well suited to the solution of complex problems.

The ‘Synchronous paradigm’ structures a team to work on picces of the problem with

little active communication.

Project Management

-------------------------------------- ssssssssen

Q) Explain the management spectrum ?

Or
%‘ Explain the 4P’s of Project Management? %
The sofiware pro_;ect managemcnt focuses on the four P’s: People, Pr@ducr T
| Process- andﬁ-qec: g TGS 5 ¥ e severies mApESSE g SPTAE T g

e The Pcople:

The cultivation of motivated, highly skilled sofiware people is so important.The
SEI(Software Engineering Institute) has developed a People Management-Capability
Maturity Model(PM-CMM) to improve sofiware development capability. It defines
Key Practice Arcas(KPA) for software people recruiting, selection, performance
management, training, career development ,design,team/culturc development.

Tl-le IEEE published that three major companies were asked to most important
contribution to a successful software project , they answered in the following way...
VP1: The most important ingredient that was successful in the project was having
smart people.

zﬁ:

.:f-f-’:ﬁ



: i t. I had say its not tools
VP2: 1 had to pick most important in our environment, Yy that &
use,it’s the People.
VP3:

The only rule .l have in man
The Players( The Stock Holders):

The software
classificd as

agement is 1o ensurc I have good Pcople

process and project

.Senior Project Managers: _
They defines the business

issues that have significant influence on the project_ | ’
2.Project(team) Managers: . e i <
They must plan, motivate, organize, and control the practitioners “Who dq
software work.
3.Practitioners:

4.Customers

They specify the requirements for the software to engineered/
5 End Users:

They interact with the software once it is released for production.

Role of Team Leader :
_ Project

Management is a people intensive activity, recruiting or sclecting
someone to lead a software Project needs some approach. There is an MOI model of
leadership.
Motivation :

The ability to encourage (by push or pull) technical people to prove to thelr best
ability.
Organization:

The ability to organize and translate an exisling model to final product.
ldeas or lnnovation :

...4he ability 1o encourage people to cseatc a crealwc_,appficauon or product.
The other key Traits of Project qu‘loer :
Problem Solving :

An effective

sofiware project manager can diagnose the technical and
organizational issues and provide solution to that problems.
Achievements :

They must demonstrate
successful project.

Team Building

through their own activities

that produce a

They must be able 1o read people and construct a good team.
Management Identity :

They must have confidence to assure and allow good technical people
The Process : \

is populated by players who cap 4

They delivers the technical skills that are necessary 10 engineer a PrOd“Ct or
anapplication.
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A Process is a collection of activitics, actions, and tasks that arc perlormed
when some work produet is to be created. An ‘activity’ is (o achieve a broad
objective(eg. Communication with stakeholders) and s applied regardless ol the
application domain, size of the project, complexity. A “ask’ focus on a small but
well-defined  objectives that produce
establishes the foundation
identifying a small

.

a better outcome. A process  {ramework
for o complete soltware engineering  process by
number of framework  activities  that are applicable to all
software projects. A process [ramework has the following activitics.
Communication :\

It is important to communicate with customers and other stakcholders to
understand the objective,

Planning;

It defines the soflware engincering work by describing the technical tasks to be
conducted, work products to be produced and a work schedule.
Modeling :

A software cngineer has to create models to understand of soltware
requircments and design that will include those requirements.
Deployment:

The software product has to deliver to customers who evaluate and provide
feedback on the evaluation. ’

The Product ’

A ‘product’ is a developed software. Before a project can be planned, product
objective and scope should be established, alternative solutions should be considered,
technical and management constraints should be identified. A software developer and
other stakeholders must meet to define product objective and scope. The ‘objective’
identify the overall goals for the product(from the stakeholders point view), and
‘scope’ identifies the primary data, functions and behavior that characterizes the
product. Once the product objective and scope are understood, alternative solutions
are considered which enables managers and practitioners to select the bf:_s!__n_p_[‘)_r.onch

ctors.

The Project:

The project includes_all and everything of the i6tal development process and to
avoid project failure the manager has to take some steps, has to be concerned about
some common warnings elc.

Ten Signs that the project is in Jeopardy:

Software peaople don't understand their customer's needs
The product scope is poorly defined

Changes are managed poorly

The chosen technology changes

Business needs change (or are poorly defined)

LNSNSS

for the constraints, delivery deadlines, budget restrictions and other facto i I

o -

etean
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v' Deadlines arc unrealistic 13

v Users arc resistant , ained)
. . .|y obtaine

v Sponsoiship is lost (or was never proper Iy ¢

v

v

: opriate skills
The project team lacks pcople with appropri

ices ¢ sssons learncd ’
iti . 1 best practices and les
Managers (and pruclmonch) nvmdF:ii:[:**a-nct-tuaw*****t*aut*”* e |

t*****#w***w***t******##**#*#t*
Q) Write about the Wi HH principlc 2.
Bochm suggests an . approach that
milestones and responsibilities, managemc.nl
required resources, it is called. W5ITH ‘principle.

addresses project objectiv. .
and technical approaches

«  Why is the system being developed? . .
_ Assesses the validity of business reasons and justifications
“«  What will be done? )
_  Establishes the task set required for the projcct
«  When will it be done?
- Esmblishl_:s a project schedule
«  Who is responsible for a function?
_. Defines the role and responsibility of each team member
Where are they organizationally located?
— Notes thé¢ organizational location of team members, customers, and
other stakeholders
How will the job be done technically and managerially?
—  Establishes the management and technical strategy for the project
How much of each resource is needed?

_Establishes estimates based on the answers to the previous questions.
***************t*m****t§yfi%ﬁt*t****$*m¢**@*j;*;ﬁftm$y&tm$x*3g}t;*y**
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Process and Project Metrics
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Q) What are pProcess

d project metries?
N NMetrnic! s
\ IS Quantitative S £
e o ) W@tive measure  of the degree to which a
SRS QU process possesses an Altribute. The metrics are st
maasurement that enabdle oy oF the software

YOu to gain insight i fici f
i siIght into the effi ’ v
rocess and o efficiency of the software
Process Metries: - e
- . s v - "
PSS miemrics are collected across all

1 ‘ projects for a long a period  of
e ong term impact, their intent is to improve the process
A they are classified as private and public, .

N

tme.rocess matries have

iselfl Grady s

Private Metr
‘ Private metrics are collected on individual b

are mchude defiet mes(by individu

Public Metries ;

¢ _bases. Examples of private metrics
al),defect rates(dy component) ete.

a public information that originally was private to
¢S of public metrics are defect rates(by team) ete.

Public metrics generally
mdividuals and teams, Exampl

A project metrics are tactical. That IS project metrics and indicators derived
from them are used by a software manager

and a software team to adapt project
worktlow and technical

:1cti\‘i1ics.i’n{i SCl metrics are used to avoid development
to asses the quality of the product on an on-going basis.Every project
should  measure  its  inputs (resources),  outputs  (deliverables), and  results
(eflectiveness ofl deliverables).
- *u-s**s*s,_ve;\:k‘?'t%x****i\_*'}\i:;t'$$$$$$st:¢at3:******\n:mr******t**:*t*tt**t*t*

-~ .
_-—ve s

schadule delay,

P

Q) Explain software measurement?

A “measure’ is quantitative indicator of an attribute. A *measurement’ is an act of
measure. Software measurements can be classified as

1.Direct Measurement :

The direct measurement of the software process include cost and effort applied.
Direct measures of the products includes LOC(Lines Of Code), memory size, speed
cte.
2.Indirect Measurement :

The indirect measurcment of the software process include functionality quality,

complexity, etc.




I R T A T L g

Types of Metricies :
Sl"ZG-OJ"']J:cl?Hfé‘d Me”';zl:d {o minimize the development ﬁn;c'chsc]}]]::ullgbgnigg"g i
o i : ? wii : !
eITOTS anlgsmzmpower. Consider the prOJ_ecl .\212133356 o & of documon C
$165,errors 134, people worked on the pI‘O_]eC(ile g
The project \’Beta’ which has 2700 LOG, oiect \"Gamma > which has 27
the project is 5 and 1224 pages of document. The proj :

LOC, Cost $314 errors256, people worked on the project is 6 and 1050 pages of

Ost

Function-Oriented Metrics: _ .

Function oriented metrics are software mefrics us¢ a metazurc of the
functionality delivered by the application, since the funcltonahtynczrl?hoe F;(I;easured
directly, it must be-derived indirectly using otl.ier m_easures calle = U(I;.Ctlon
Point) are derived- using an empirical relationship based on coun able( lrect)
measurers of software information domain. That includes the following parameters. = |

Parameter count simple avg  complex
No. of user inpus x 3 4 5
No. of user outputs x 4 5 7
No. of user Inquiries x 3 4 6
No. of Files x 7 10 15
No. of external interfaces | |x 5 7z 10 3

Count=total

To compute FP(Function Point) the following relationship is used.
FP=count-total x (0.65+0.01x Fi) - )

Where Fi(i=1 to 14) are complexity Adjustment values based on(numerical) responses

to questions posed on the software product ,process, technologies etc.

Extended Function Point Metrics:

A number of extensions to the basic function-point measure have been proposed to

make it more adequate for systems engineering applications. i

The feature-point measure is a supersel of the basic function-point measure especially

Jor application requiring complex soffware.
sk s sk 5 sk ok o o o ok ok o ok ke ok ok ok o ok oK ok o ok ook o sk ok ok ok ok ok ok o o o ok ok s ok o o ok s ok ok sk ok o o ok ok sk ok ok ok sk ok ok ok ok ok ok ok ok sk ok ok

e

8. What are the metrics for software quality?

A. The goal of sofiware engineering is to produce a high quality system, application or

product. To achieve this goal software engineers must apply effective methods with
modern tools.

ost $440,crrors 321, people worked o, |

document. = % ERRORS PEOPLE
Project ; _ =7 :

Alpha 1200 . — ——i8
Beta 2700 = =

Gamma 2200° 314 1050 25
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The quality factors:

IF'unctionality
Reliability

Usability |
Lifficiency _
Maintainability ‘
portability |

>
¥
>
¥
},.
kS

The overview of factors that_=a
The ©

ffect quality: The set of quality factors asscss

software from three distinct points of view:

1. Product opcration
2. Product revision
3. Product transition.

Measuring quality: The following are the some of the measures of quality

o Correctness: Correctness is the degrece of which the software performs its
wcts per KLOC, wherc

required function. The measure for correctness is defe
defect is the lack of conformance to requirements. _
o Maintainability: 1t is the ease with which a program can be corrected if an error
is encountered, adapted if its environment.
o Integrity: It is very important in the age of I
this 2 additional attributes required:
— Threat: Is the probability that an attack occurs wit
— Security: Is the probability that an attack will be repelled. SN
o  Usability: It is an attempt to express user friendliness and can be n?izfs.l.lr.ec'l_‘in ’ .
tcrins of four characteristicd: (1) The physical skill-required to Téarn the system- -
'(2) The time rcqui{'ed to become efficient in the use of the system (3) The nct
asured when the system is used by somconc who is |
udes toward the system.

Lackers and firewalls. To measure

hin a given time.

increase in productivity me

efficient (4) The subjective assessment of users attit
Defect Removal Efficiency: The defect removal efficiency (DRE) gives a
measure of the development team ability to remove defects prior to release. It is
calculated as a ratio of defects resolved to total number of defects found.

Calculation:
To be able to calculate that metric, it is important that in your defect tracking system you

track:
affected version, version of software in which this defect was found.

release date, date when version was released
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. ber of defects o |4
DRE = Number of defects resolved by the development team ftotal aumber elects aiiS

the moment of measurement. %
. visualization is j;a 18

DRE is typically measured at the moment of version release, the best Jus

1o show current value of DRE as a number.

Example:For example, suppose that 100 defects were found during ?,:i;ﬂ::ii:fﬁ};:d
84 defects were resolved by the development team ag the moment O -
DRE would be calculated as 84 divided by 100 =84%

b4
Sy

********************************************"‘*****************-*fit
sl
- - ‘_' 3 !
Software Estimation
H i i H Pt
K 9. What is software project estimation? (Or) What is software estlmal.lon ? <k
- - - - 0 {‘
Now a days, software is most expensive, a large cost estimation €rror can bring the
difference between profit and loss. Software cost and effort estimation _mvoh es " tao
many variables — human, technical, environmental - can affect the ulumate: cost of
software. To achieve reliable cost and effort estimates, a number of options arise: |

1. Delay estimation until late in the project.

. Base estimates on similar projects that have already been completed.
3.

Use simple decomposition techniques to generate project cost and etfort
estimation. !
4. Use one or more empirical models for software cost and effort estimation. &
a. T

he first option is attractive but not practical. Cost estimates must be pro{'id—cd
“up front”.

The second option works well, but past experiences has not always good indicator |
of future results.The remaining options aré_viable approaches for soitwire
‘estimation. Decompssitivii “techrigiiés fake “dividé and conquer” approo.:
Q) Empirical models can be used to complement decomposition techniques.

=K 10. Explain decomposition techniques. .
Software project estimation is a form of problem solving, to make it easy. we
decompose the problem as a set of similar problems. These are classified as

Software Sizing: Before an estimate can be made, the project planner must
understand the scope of the software 1o be built and generate an estimate of its "size.

In the context of project planning, size refers to a quantifiable outcome of the
software project. If a direct approach is taken, size can be measured in LOC. If an
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; . S ' There are [ ifferent
indirect approach is chosen, size is represented as FP. There are four diff

approaches to the sizing problem:

Juzzy logic™ sizing: This approach wses the approximate
are the mmportant concepts of fuzzy logic.

[runction point sizing: The planner develops estimates of the

yeasoning techniques that

information domain

characteristics,
Standard_component_sizing: The approach uses different standard components that
are generic to a particular application area. 2
Change sizing: This approach is used when a project must be mod:ﬁed in some way
as a part of project. :
ﬂ-_rﬂ)lcln based Estimation:

Lincs of code and function points were described as mecasurcs from which

productivity metrics can be computed. LOC and FP data are uscd in two ways during
' cach element of the

scd in
and

software project estimation: (1) as an ¢stimation variable to "sizc’
software and (2) as bascline metrics collected from past projects and u
conjunction with estimation variables to develop cost and cffort projections LOC
I'P estimation are distinet estimation techniques.

-
.

Yet both have a number.of characteristics in common. The project planner begins

with a bounded statement of software scope and from this statement attempts {0
decompose software into problem functions that can cach be estimated individually.
LOC or FFP (the estimation variable) is then estimated for cach function.

Process based Estimation: .

The most common technique for estimating a project is to base the estimate on the
process that will be used. That is, the process is decomposed into a relatively small
|set of tasks and the cffort required to accomplish cach task --is _estimated,
Like .the problem-based techniques, process-based estimation begins with a
delineation of software functions obtained from the project scope.

A scrics of softwarce process activitics must be performed for cach function. Functions
and related software process activitics may be represéitéd ay ‘part of a table similar to
the one presented. Once problem functions and process activilies are melded, the
planner estimates the cffort (e.g., person-months) that will be required to accomplish
each software process activity for cach software function,
Senior staff heavily involved in early activitics is generally more expensive than

junior staff involved in later design tasks, code gencration.
e ok o ok ok ok ok ofe ok sk o ol ok sk sk ke ok e kR kR sk Sk kR sk ok sk sk ok sk sk k sk ck k sk sk ok sk ck sk ok k sk ok ok sk sk ok ok ok ok sk b Ak sk k kR ok ok ok
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Empirical Estimation Models
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‘11. Explain empirical estimation models.

_ irically derived for :
A. An estimation model for computer software uses em-[;ical dgta that siss r:rr:]as o
predict effort as a function of LOC and FP. Th? en;‘plro'ects POt mqg
estimation models are derived from a limited sample o1 proj :

The structure of estimation models:. A typical .eslimation model is tc_ler:ved Using |-
regression analysis on data collected from past projects. The structure of such modej,
takes the form _— c
E=A+Bx(ev) .

Where A, B and C are empirically derived constants, E is the effort in person-months,
and ev is the estimation variable.

LOC oriented models

E=5.2*(KLOC )" Walston-Felix model

E=5.5+0.73* (KLOC)"'® Bailey-Basili model

E=32%* (KLOC)'® Boehm simple model

E=5.288* (KLOC )% Doty model

FP oriented models

=-13.39+ 0.0545 * Fp Albrecht and Gaffney model
E=160.62*7.728 * 10°* FP>  Kemerer model

e e,

E=5857+1512FP Matson, Barnett, Mellichamp

s ma

The COCOMO mod_o:e_l__:__Thc Constructive Cost Model (COCOMO) is a procedural
- | software cost estimation model developed by Barry W. Boehm. The model

parameters are derived from fitting a regression formula using data from historical
projects.

The hierarchy of COCOMO models takes the following form:

Model 1. The Basic COCOMO model is a static, single-valued model that computes

software development effort (and cost) as a function of program size expressed in
estimated lines of code (LOC).
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Model 2. The Intermediate COCOMO model computes software development effort
as a function of program size and a set of "cost drivers" that include subjective
assessments of product, hardware, personnel and project attributes.

MQQ9-1—3_-T116 Advanced COCOMO model incorporates all characteristics of the
intcrmcldlalc version with an assessment of the cost driver's impact on each step
(analysis, design, etc.) of the software engineering process.

The COCOMO models are defined for three classes of software projects. Using
Boehm's terminology these are:

Organic {noc{e—re]atively small, simple sofiware i)roj,ec,:t in which small teams with
good application experience. ’

Semi?detached mode —an intermediate software -project in _ which teams mixed
experience levels. '

Embedded mode —a software project that must be developed within a set of tight
hardware, software and operational constraints. N

The Basic COCOMO equations take the form:

E=a, KLOC?Y,
chbEdb

where E'is the effort applied in person-months, D is the development time in
chronological months and KLOC is the estimated number of delivered lines of code
for the project (express in thousands). The coefficients a; and ¢; and the
exponents b, and dj, .. ’

| The.coefficients ap -aid ¢, , and exponents b, and d, are given by
o a -

| Software project ay, b, Ch dp
Organic 2.4 1.05 ) 25 0.38
Semi detached 3.0 1.12 | . --25 0.35
Embedded 3.6 1.20 - " 2.5 0.33

The intermediate COCOMO model takes the form:

E = a; KLOC® x EAF

delivered lines of code for the project. The coefficient a; and the exponent b,.th

where E is the effort applied in person-months and KLOC is the estimated number of
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L2 WWhat arve the objectives of project planning?
Planning;:

The objective of software project planning is to provide a ﬁ‘amc\m)r
enables the manager to make reasonable estimates of resources, cost and

cheq
Fhe planning objective is achieved through a process of information disco l

Very
leads to reasonable estiniates. The activitics that are associated with software Pro;
planning, o« "

v

.

Tas

Ks sets for project planning :

Software scope and feasibility:

The first activity ‘in“the software project planning is the determina
software scope. Software s¢ope describes the functions and features th

delivered to end users, Scope is defined using one of two techniques.

* A narrative deseription of software scope is develo

A set of use cases are developed by users.

Feasibility: Once scope_has been identified, it is reasonable to ask

software to mect this scope? Is the project feasible?”

: “Can we build

Human Resources: The second software planning task is estimation of the resources
required to accomplish the software development effort. There are three types of
resources: . ’

/7

Environment

People

PROJECT

Reusable
software

Full
experien

Part
experlenc

at are to bel.

ped after communication with, |
all stakeholders.

AT R i MR
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Human Resources: The planner begins by cvaluating scope and selecting the skills
required 1o complete  development. Organizational position and specialty are

specified. The number of people required for a software project can be determined
only after an estimate of development effort is made.

Reusable Software Resources: Software engineering emphasizes reusability, i.e the

creation and reuse of software building blocks. These building blocks often called as
components.

Environmental Resources:
called the software engin
software.

The environment that supports the software pro_ject, often
eering environment (SEE), incorporates hardware and

s oK KRR R R ok ok ook o ook o ok o o o ok oKk o ok ok o ok ok o o ok ok ok ok o o o o o o ok ok o ok ok ok K o ok
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‘| Reactive risk-nuiiagéinent: Reactive risk

13. What is the difference between proactive and reactiye
management? K
A. We will look at the differences between the two risk management approacheg

Definition of Proactive and Reactive Risk Management

accident evaluation and audit based findings.”

Proactive: “Adaptive, closed
observation of the present s
creative intellectuality.”

loop feedback control strategy based on meas

" ureme
afety level and planned explicit target safety ley

el with

Purpose of Proactive and Reactive Risk Management

Reactive risk management: Reactive risk management attempts to reduce the
tendency of the same or

Proactive risk mana
tendency of any acci

activities, where a breach of the boundary can lead to an accident.

Features of Proactive and Reactive Risk Manasement

Timeframe

- o

managgffréﬁt éfflely déjaéhds on past
accidental analysis and response.

of past, present and future prediction before finding solutions to avoid risks.
Flexibility

Reactive risk management: Reactive risk management does not accommodate

makes it less flexible to changes and challenges.

Reactive: “A response based risk management approach, which is dependey; i :
n

|
a_-._-

similar accidents which happened in past being repeated in|.
future. i

gement: Proactive risk management attempts to reduce thel.l.
dent happening in future by identifying the boundaries of|:

Proactive risk management: Proactive risk management combines a mixed method

prediction, creativity, and problem-solving ability of humans in its approach which

LG < g ¥ R U R, A B
; \ S T L Rl g R
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%}-‘1 S. Explain Risk Man
\A. Risk management jg

able Risls

I |
CXperience,

is beijn

agement Process,

the identifi

Siness and te
g developed. -
‘retliemblc r

Unprediclnble Risks:
idenlify

in advance.

afler Carefy]

chnicaj environmenl in

isks are EXtrapolageg fr(;i"n"pasr pro_;ect

cation, Projection, refinement ang management of
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Risk Identification: Risk identification is a systcmatic altempt to specify Uu;'el
the project plan. By identifying known and predictnbl.c rlSl-(S,- the .projeCt m-a
takes a first step toward avoiding them. One method for identifying risks ig to o
risk item checklist. 1t can be used for risk identification and focuses on some Sub;’"

known and predictable risks in the following categories:

Product Size

Business Impact

Customer Characteristics
Process Definition
Development Environment
Technology to be build
Staff size and experience

00990900

Risk Projection: Risk projection, also called risk estimation, attempts to rate eacli
risk. The project planner, along with other managers and technical staff, performs four
risk projection activities:

s s, e e | ol A T

<" Establishes a scale that understands the probability of the risk
<" Describes the consequences of the risk

= Estimate the impact of the risk on the project and on the product
= Identifies the overall accuraqy,oij_t.hf; risk- projection,

-

B SR - ST S

Risk Refinement: Risk refinement is the Process of restating the risks as a set of|’
more detailed risks that will be easier to mitigate, monitor, and manage. CTC
(condition-transition-conseguence) format may be a good representation for the
detdlled risks.

Risk Mitigation, Monitoring and Management: Risk analysis activities are used to
assist the project team in developing a strategy for dealing with risk. An effective
strategy must consider three issues:

A i B e

< Risk Avoidance — Leads to mitigation

S ———




Page | 28

—

< Risk Monitori 7
ing — j i .
whether the ri 8 — The project manager monitors factors those in
et 1e risk is being more or less likely.
< Risk Manage
anagement — It assumes that mitigation efforts |
has become a reality

dicate

save failed and the risk
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(Or) Explain Software Project SCth“li"gﬁ:ﬁ?

¢ most difficult process fox.' PfOJCCt Manage,:
omplete activities and Organiy,

t be continually updateq it

16. Explain Project scheduling.

A. Project scheduling is one of th  ired 010
Managers estimate the time and resources I q

: hedules mus
them into coherent (systemutlc) sequence. Scl

better progress.

s. se'para'fing the total

Project scheduling involve S
o . lete these activi

judging the time required to cormp,
carried out in parallel.

ties. Some of these activities are

Allocate people Creale project

to activities

Estimate resoutces \

Identi aw:u'inr h
! ’ for activities

dependencies

- ; Bar charts describing the
Soffars (eqUIrMEns .? project schedule
and design information .

***********#*****t*******.*****sk**#***********************************

17. What is Project scheduli

scheduline.
A. Project Scheduling

. Pfoject scheduling is concerned with the techniques that can be employed to manage

the activities that need to be undertaken during the development of a project.
Scheduling is carried out in advance of the project commencing and involves:
- identifying the tasks that need 1_o.be carried out;
- estimating how long they will take;

« allocating resources (mainly personnel);

scheduling when the tasks will occur.
Once the project is underway control needs to be exerted to ensure that the plan
continues to represent the best prediction of what will occur in the future:

- based on what occurs during the development;

e e

work into separate activities and|’

ng? Explain different techniques for project ;
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. oflen necessitates revision of the plan

~ Sarf iV O -\-‘.\\ & > ol

[ flective project planning will help to ensure that the systems are dolivereds
. within cost;

- within the time constraint;

. to aspecific standard of quality,

Two project scheduling techniques will be presented, the Milestone Chart (ov Gant |
Chart) and the Activity Network.

Milestone Charts: !

o ——

Milestones mark significant events in the life of a project, usually oritical activites ;

which must be achieved on time to avoid delay in the project. |

;\-lilc.stmncs should be truely significant and be v sasonable interms of deadlines (avoid |

using intermediate stages). I’
]

Exnr'pplcs include:

- installation of equipment; Pt RN ey

. . [l Delivin Froee
- completion of phases:

MR S A ST e

« file conversion;
« cutover to the new system Fed Ay AN My

Ganit Charis:

A Gantt chart is a horizontal bar or line

chart which will commonly include the .

-t e
e . A .
b Y A A et twa, AL WA

following fedtures: SRS

"
SN

« activities identified on the lefl hand

.
1
ey '
e e B »
side; 11T
Sl I b N A
. . 1 | i 1
. time scale is drawn on the top (or T i | i m
3 Dy N i S D s e
bottom) of the chart; : i A ,i,} { f

Activity Networks:

It is a technique for evaluating the performance of large development prajects, whieh

became known as PERT - Project Evaluation and Review Technique, Othor variations
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of the same approach are known as the critical path method (CPM) or criticy) patj
analysis (CPA).
The heart of any PERT chart is a network of tasks needed to complete a Projeg,
showing the order in which the tasks need to be completed and the dEpcnd\:m\i,\‘;
between them. This is represented graphically:
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