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Abstract

The concept of Traditional software Developmentvbjostarted converting into a new methodology chlées
AGILE Methodology. Where in agile methodology thmas to satisfy the customer, faster developmanes
with less defects. Where as in traditional softwdegelopment the effort and cost estimation metladsmore
when compared with Agile Methodology even thougheagrocess is itself a software development predes
has its own limitations generally used techniguesiethods. In this paper we explain all the exgstiechniques
which we discuss along with newly introduced method
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1. Introduction

Software Engineering is one of the main objectifes developing good software applications all these
Applications are developed using different typepafcess, models & techniques where we can ultijmaiee

the customer better software by meeting all hisuireqnents. There are number of methods for the cos
estimation in the conventional process like SDLCerehin this process the software development i€ dora
structured format like Requirements gathering, Asial design, code, testing and maintenance. Hereost
and effort estimation is done by using differenttimoels where we have Algorithmic and non-Algorithmic
methods. The main principle for cost estimatiorgile Methodology is to welcome the changing requients
estimate the cost and effort perfectly.

2. Techniques for Estimation
There are so many techniques for estimation of andteffort in the software industry. These techagjwere
categorized into two Algorithmic Non-Algorithmic rdels.

2.1 Algorithmic Model

Cost estimation by using the algorithmic cost mogebased on mathematical formulas. In this model t
estimate the cost consider size of project, typsofffivare, software team, and software attributesTehere are
different types of models which are used like Fiamctpoints (FP) based model, Putnam Model, COCOMO
Model all these methods uses mathematical formsilae’

2.1.1COCOMO model (Constructive Cost Mode)

This is widely used cost estimation model for &k tsoftware projects. COCOMO 81 Model is proposgd b
Barry Boehm in 1981. Nowadays the COCOMO-II modalsed in which effort estimation is based on Rerso
Month (PM) in software projects.

COCOMO model uses the function point or line ofe@d the size metrics and composes of 5 scaler facto
and 17 multipliers. The 5 scale factor are ratea aix-point scale from very low to extra high (0) [1]. After
assigning the rating values add them, divide thgni®0 and add the result to 1.01 to get the expothert
should be used [1].

This model uses the function point or line of cadethe size metrics and composes of 5 scale fantbd.7
multipliers. The 5 scale factors are rated on apsixt scale from very low to extra high (5 to Q).After
assigning the rating values add them, divide thgmi®0 and add the result to 1.01 to get the expother
should be used [1].
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Scale factor

This Reflects the previous experience of the simitaoject. No previous
Precedentendness experience means very low, organization is familigh this type of project mean
very high.

"

Reflects the degree of flexibility in the developmheorocess. Rating very lo
Development Flexibility | means prescribed process is used. and clienttsetsnly general goals in case |of
rating extra high.

<

Architecture /risk Reflects the extent of risk analysis carried oittld_analysis means very low and a
resolution complete and thorough risk analysis means extra-hig
Reflects how well known about team members & wardether. Rating very low
Team cohesion as very difficult interactions and rating extrathigghen effective team and no ahy
communication problems
Process Maturity Rated nominal for some procestr@lin place.

» Precedentedness: Rated low for new project forrizgéion.(Rating : 4)

» Development Flexibility: Rated very high when nent involvement. (Rating: 1)

* Architecture/risk Resolution: Rated very low while risk analysis carried out (Rating: 1)

» Team Cohesion: New team so no information. Henteglras nominal. (Rating: 3)

» Process Maturity: Rated nominal for some procesasrabin place.(Rating:3)

* The sum of above rating value is 16. So calculaeskponent by adding 0.16 to 1.01, getting a vafuel7
The basic COCOMO equations take the form

Effort Applied (E) = a(KLOC)", [ man-months ]

Development Time (D)= ,(Effort Applied)’, [months]

People required (P)= Effort Applied / Development Timgount]

The cost drivers that are used to adjust the initihestimates and create multiplier in the post-archecture
model fall into four categories like :

Product Attributes: these attributes are concemitth required features for developing software pid
Computer Attributes: these are the restriction sx&@d on the software by the hardware platform.Retso
Attributes: these are multipliers that take theesignce and capabilities of the people working tom project
into account.

Project Attributes: these attributes are relatespiecific features of software development project

2.1.2 Putnam Model:

The Putnam model is an empirical software effotinegtion model.. Putnam used his observations abou
productivity levels to derive the software equation

Technical constant C = Size * B1/3 * T4/3

Total Person Months B = 1/T4 *(size/C)3

T= Required Development Time in years Size is esiahin LOC

Where: C is a parameter dependent on the develdpngitonment and is determined on the basis abhézal
data of the past projects.

Rating: C=2,000 (poor), C=8000 (good) C=12,000 ¢drat).

The Putham model is very sensitive to the developntiene: decreasing the development time can greatl
increase the person-months needed for developr@erdfe significant problem with the Putham modethiat
it is based on knowing, or being able to estimateueately, the size (in lines of code) of the saitwto be
developed. There is often great uncertainty in sbhéware size. It may result in the inaccuracy obtc
estimation.

SLIM (Software Life Cycle Management) is a tool thasatcording to the Putnam’s model.

2.1.3 Function-Point based Model:

Function point metrics, developed by Alan AlbreciitIBM, were first published in 1979 and In 198het
International Function Point Users Group (IFPUG)sweat up to clarify the rules, set standards, andhpte
their use and evolution.

In this models the estimation can be done by usiadollowing five factors

User Inputs, User Outputs, Logic Files, Inquiriegerfaces

Function point metrics provide a standardized metfior measuring the various functions of a software
application it measure functionality from the uspoint of view, that is, on the basis of what tleemrequests
and receives in return

An Organization can apply function point analysqd3:

A tool to determine the size of a purchased apitinagpackage by counting all the functions includedhe
package.

A tool to help users determine the benefit of apliaption package to their organization by countingctions
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that specifically match their requirements.

A tool to measure the units of a software prodadupport quality and productivity analysis.

A vehicle to estimate cost and resources requioeddftware development and maintenance A norntaiza
factor for software comparison

On the whole:

FP = UFP * VAF

The constant values in the equation and the weigliictors are determined empirically.

2.1.4Parkinson’s Law:

Parkinson’s Law states that work expands to fi#l thme allotted for its completion. Time managemisnall
psychological. We naturally pace ourselves to firasproject in the nick of time. The same task e one
hour or one week depending on how much time we giveelves to complete it. Ever pull off a big [enestion
where your only prep was during yosmmmuteon the way over? The law is true!

Track your time:

Time tracking encourages you to be hyper-aware pfogect's progress. Using data from time trackialipt
25% less project time to your next project to emipRarkinson’s Law for maximum efficiency.My persbna
favorite! Parkinson’s Law tells us we can acconiptisings in much less time than we think, whiclexsellent
news because our brains work best if we take al fmedk after 90 minutes of work.

2.1.5 Price-To-Win estimating:

The price-to-win technique has won a large numifesaftware contracts for a large number of software
companies. Almost all of them are out of businessy[13]. The inevitable result is that the monegahedule
runs out before the job is done, everybody gets ataglach other, a lot of compromises are made aheut
software to be delivered, and a lot of programmeyek long hours just trying to keep the Job froncdraing a
complete disaster. The main reason that the poisgift technique continues to be used is because the
technology of software cost estimation has not jolex powerful enough techniques to enable software
customers or software developers to convincingtfedéntiate between a legitimate estimate and eepto-win
estimate. One of the primary objectives of the COM@Dmodel is to begin to provide a way for peoplertake
the differentiations. It is possible to make the @OMO model give you a lower cost estimate but dmy
changing some objectively defined cost driver @tiwhose validity can be checked by someone otfaar the
estimator.

2.2 Non-Algorithmic Model:

In non-algorithmic model, the estimation can bealbg using the previous projects experience wracimilar

to the under estimate project.

2.2.1 Expert Judgment (EJ):

EJ is used extensively during the generation oft estimates. Cost estimators have to make numerous

assumptions and judgments about what they thirdnaproduct will cost. However, the use of EJ i®pfis not

well accepted or understood by non-cost estimatittén a concurrent engineering environment. Coragaéd

cost models, in many ways, have reduced the neeBJXdut by no means have they, or can they, reptac

Very little research tackles the issues of captuand integrating EJ and rationale into the cost@ss.

EJ is examined in terms of what thought processesised when a judgment is made.

2.2.2 Estimation based Analogy costing:

Analogy costing method requires one or more coradlgtrojects that are similar to the new project dexdves

the estimation through reasoning by analogy udiregatctual costs of previous projects. Estimatiorabglogy

can be done either at the total project level aulisystem level. The total project level has theaatage that all

cost components of the system will be considereifevithe subsystem level has the advantage of pirayid
more detailed assessment of the similarities afidrdnces between the new project and the complaigdcts.

The strength of this method is that the estimateased on actual project experience. However,nbtsclear to

what extend the previous project is actually repméstive of the constraints, environment and fumsito be
performed by the new system. Positive results amifaition of project similarity in term of feates were
reported in.

Advantages:

» Depends on the values and data of previous project

» Estimators experience can be used which helpsgivirey at a better cost estimate.

*We get to know the minute distinction between thevipus completed projects and our current projaots
this in a way also helps in knowing their impacts.

Disadvantages:

Using this method requires estimators to find ¢t attributes through which a project can be deedribest

also we need to provide weightage to these to dmtteer analogy. We cannot use this technique Yerye
project.
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2.2.3 Top-down estimation:

In this technique we derive total cost from glopabperties using either of algorithmic or non-altfomic
technique. Then this cost is spitted to various poments of the system. Top-down Estimation is more
beneficial in the early stages of software develepihbecause detailed information is not availakigng this
stage [9],[10]. Putnam’s Model is an example o$ tieichnique.

2.2.4Bottom-up estimation:

Bottom-up estimation is opposite of Top-down estiora method. In this method we derive cost of each
software component and then the result is combioedthieve the overall cost of the software. Gsabiderive
system estimate from the accumulated estimateeo$iiall component.

2.2.5 Planning Poker:

Planning Poker is an agile estimating and plantée@nique that is consensus based. To start a jpdeming
session, the product owner or customer reads & aggr story or describes a feature to the estirmaEach
estimator is holding a deck of Planning Poker cavitls values like 0, 1, 2, 3, 5, 8, 13, 20, 40 4100, which is
the sequence werecommend. The values represemtithiger of story points, ideal days, or other umitehich

the team estimates [12].

The estimators discuss the feature, asking questibthe product owner as needed. When the featse

been fully discussed, each estimator privatelyctglene card to represent his or her estimatecaktls are then
revealed at the same time. If all estimators setethe same value, that becomes the estimate IfIr#jt, the
estimators discuss their estimates. The high amddstimators should especially share their reasAftsr
further discussion, each estimator reselects amatst card, and all cards are again revealed asdhes time.
The poker planning process is repeated until cangelis achieved or until the estimators decide #Hugie
estimating and planning of a particular itemdse® be deferred until additional information ¢enacquired.
2.2.6 Throwing fingers:
This is a simple variation on the poker theme.dadtof flipping cards or revealing Fibonacci nunsben a
phone app, each person just raises their hand fimigers raised, from one to five[13]. This won'tvgi you
Fibonacci numbers but that's ok. If you really wemtonvert them, you can (e.g. you can make figefs into
an estimate of 8 points, and five fingers an egtnoé 13 points).

This isn’t too different from poker but it's a dtigchange and is a bit faster because people d@ste
time playing with or searching through their carddind the damn cards always go missing as veellit solves
that problem too!).If you want to take it a bitthuer, you can have half-points by people holdindhalf a finger.
2.2.7T-shirt Sizing:

Instead of numbers (Fibonacci or otherwise), yauaa T-shirt sizes. Small, medium, large, xtra44t@]. This
gives you a smaller range of possible estimateschwimeans you will get fewer disagreements and less
variation. You might think that the estimates viaél less accurate, but | don't think they will bdind rough t-
shirt sizes to be good enough. You will need soaselines for these sizes; just use previous storiésatures.
(I actually like to do t-shirt size feature estimmaind no story estimation, more on that latery ¥auld also just
use a smaller set of numbers (1, 5, 8, 20) or stnghs proxies for t-shirt sizes. But | like tlaetf that numbers
aren’t used here. It makes it clearer that thesenat measurements and are not accurate.

2.2.8Affinity Mapping:

You might be familiar with Affinity Mapping from 3mt Retrospectives. It is a technique for groupsimilar
items together. Start by creating a series of tagsbuckets” on the table: these could be Fibamawmbers,
or t-shirt sizes, or categories, or anything [TI3jen you lay the stories down on the table asscardomething
similar. Next, the team collectively moves the cairdo the buckets to represent that as an estimate

Next, each person is randomly assigned a set obsto estimate (maybe deal the stories out &seif
were a deck of cards)[13]. Then, taking turns, epetson silently estimates by placing a card on anthe
buckets alternatively, a person can move a carmd fsne bucket to another, if they strongly feesian incorrect
estimate. Keep doing this until all the cards atineated. If a card is moved twice, take it off thble — it will
need a separate discussion after the meeting $iaoeis wide disagreement on its estimate.

The advantage of this technique is that a teanmestimate a lot of stories in a very short amodrinee. |
would use it if you are asked to estimate 100 stooir similar (though I think if you are, that isign of a bigger
problem — you should only estimate one or two ggriworth of stories in advance). The disadvantafji is
you miss out on what is often the valuable pa#d:dlscussion around the stories.

3. CONCLUSION

An attempt is made in this paper to bring all thettmds which are used for calculating effort andtco
estimation in agile methodology so as to anticighte new methods in future. Different methods usgdhe
industry were examined and it was noted that tleeiracy feature is not much to be seen in any ahtfighough
agility give a chance for the team members to dis@nd execute new methods.
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This study aims to go much further and bring up mesthods in algorithmic and non-algorithmic categor
to deduce how much more methods with good accuracy.

3.1 Scope for Future Study

The main aim of this research work was to develdifeiznt types of methods for estimating effort acmbt
using latest methods in the Agile Methodology. Aminer of areas of future research have arisen fitwen t
experimental work and the most significant of them aitlined below. Further studies can be extendetigo t
development of effort calculation and cost estiotai of the projects. If a suitable method was fotmd
calculate the effort estimation the possibility émveloping with High- end was used.

The efficiency of Throwing finger can be increasggbreciably by raising their hands but Fibonacdese
cannot be identified instead an alternate way wasave make the four fingers into 8 divisions. aiigh there
are many methods based on throwing fingers initheture, the author believes that they are véficdlt to
develop. Hence developing different types of methogies gives great importance for Agile Estimasion
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