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Abstract— We design a workflow model to develop software’s
in an effective way, based on petrinet and other #wvare
development constraints. Our approach increases the
effectiveness of the software development procesg imcreasing
the performance based on the software matrices. Bject
management becomes more important constraint and seurce
planning is also a necessary step in the process sdftware
development. Our workflow model consists of variousteps like
resource planning and other steps of software dewgment
process.

Index Terms— Petrinet, Reliability, COCOMO, SLIM

I. INTRODUCTION

RPS (Reliability Prediction System) is an outlifog
predicting the reliability of software by takingetmeasures of
software. Reliability Prediction can be achievedajpplying
multivariate analysis theory (analysis of data Iming more
than one variable). Ranking of existing softwares vd@ne
before by taking the opinions of the 30 experts amthis
report it is possible by the help of the RPS framdwio rank
the software methods. There are few measures iedladd
explained in this paper which helps more efficigntb
calculate the reliability of the software.

There are four types of models which have beenidered
as potential candidates for modeling the reliabilif
software. These include reliability growth modeisput

states that an item will perform a defined methdthout
failure during certain period of time. The numekicalues of
the reliability is expressed as a probability fronto 1and it
has no units [1].Reliability is one of the validaticriteria for
measuring and
consistency, tracking, predictability and discriatine

power. System reliability and accessibility aregse as a
part of the non-functional requirements for theteys It is

very important to choose an appropriate metriqicgy the

overall software reliability. It gives measuremdayt input

software data and outputs a single numerical value.

B. Reliability Prediction System

Reliability prediction system describes the proeesish is
used to estimate the constant failure rate duhiagiseful life
of software. This is one of the general forms dialslity
analysis. Reliability prediction system predicts failure rate
of components and overall software reliability. e
prediction system are used to calculate approximdtsign
feasibility, evaluate design alternatives, identgpssible
failure areas, trade-off system design factors, tradks
reliability enhancement [2]. The impact of futureoposed
design of software changes on reliability is detesd by
comparing the reliability predictions of the exgfi and
proposed designs of the software. The capabilith@tesign
of software to maintain an acceptable reliabildydl can be
accessed through reliability predictions.

domain models, architectural models and BeginningC: Multivariate Analysis Theory

prediction models. (1)Reliability growth model cas
failure performance during testing and generaliiss
performance during procedure. Hence this categanoadels
uses failure data and observes the failure datdetive
reliability predictions. (2)Input Domain model
properties of the input field of the software toride
correctness which approximates from test caseeieuted
properly. (3)Architectural models stress on théaecture of
the software and derive reliability estimates bynbaning
estimates obtained for the different modules ofdbiware.
(4) Beginning prediction model uses characteristitshe
software development process from requirementegband
estimates this information to performance duringragion.

A.  Reiability
Reliability is probability of the non-occurrencefseoror. It
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Multivariate analysis theory consists of a set atimods
that can be used when numerous measurements aseanad
each individual or object in one or more sample Wjth
univariate analysis, there is only one dependeriabvie of

usesinterest but by using multivariate analysis thethgre are

more than one variable involved in analysis of dBtausing
this theory richer realistic design of the softwavdl be
obtained. It also helps to predict the reliabityd determine
structure of the software.

The ranking of any software measure is predicted

On the following values:

1. The value of 1 is assign to best likely situatmd hence
it represents the highest reliability of any measof the
software.

2. The value of 0 is assign to worst situation had the
lowest possible reliability of any measure of thé&ware.

3. The ranking according multivariate analysis tigezan
be done by predicting values lying between the &rgl the

ranking software among correlation,
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last ranking criteria levels which take values kw0 and 1.
Values to be selected depends on the relative
effectiveness of the ranking criteria level conséde

D. Software Quality Metrics

Software metrics is a measure of property of aeiet
software or its specifications [3]. It is a quaatiie measure
of degree to which a system component or procegs ha
given attribute (i.e. guess about a given attriput@ere are
three main categories in which metrics are classifiThey
are:

1) Process metrics:

This metrics deals with the activities which artated to
production of software. It is mainly concernedrtgpiove the
process efficiency of the SLC.

2) Project metrics:

This metrics deals with more relevant to projeetnefor
developing software. It can be used to measurefftfoéency
of a project team or any other tools being usedtdam
measures. It requires hardware, people and knoeledg
measure its attribute.

3) Product metrics:

This metrics deals with the explicit results of taafre
development activities. This requires
documentation of products used in the approachhef t
software product being developed.

Il. BACKGROUND

project planning and scheduling, project staffing,
estimates-to-complete, project preparation, repranand
rescheduling, project tracking, contract negotiatioroposal
evaluation, resource levelling, concept exploratidasign
evaluation, and bid/no-bid decisions. For eaclhes$é needs,
COCOMO I will provide more upto- date support thiue
original COCOMO and Ada COCOMO predecessors.

B. Strategy:

The four main elements of the COCOMO |l strategy. ar

1. Preserve the openness of the original COCOMO;

2. Key the structure of COCOMO Il to the futureta@ire
marketplace sectors described above;

3. Key the inputs and outputs of the COCOMO Il sub
models to the level of information available;

4. Enable the COCOMO Il sub models to be tailoced t
project’s particular process strategy.

The Application Composition Modet Suitable for
projects built with modern GUI-builder tools.

The Early Design Model: Here in this model we can
achieve rough estimates of a project's cost aratidarbefore
the determination of it’s entire architecture.des a small set
of new Cost Drivers, and new estimating equati@ased on

deliverablesynadjusted Function Points or KSLOC.

The Post-Architecture Model: This is the most detailed
COCOMO Il model. This model is used after the
development of overall projects architecture. & haw cost
drivers, new line counting rules, and new equations

Software development process becomes more time andEffort estimation: In COCOMO |1 effort is expressed as

cost constrained one. Any software developmentqs®

Person Months (PM). A person month is the amouninuod

must be a time and cost effective, the factorstiffg the time one person spends working on the software developme
and cost are the resources like man power and ter o project for one month. This number is exclusivéhofidays
resources. To make the software development praxess and vacations but accounts for weekend time ofé fiimber
time and cost effective the process of developmardt be of person months is different from the time it wilke the
planned effectively. There exist various modelslévelop project to complete; this is called the developnesttedule.

and estimate the software but suffers with time: cost.

A. COCOMO:

Itis a model that allows one to estimate the cf&st, and
schedule when planning a new software developnetivits.
It consists of three sub models, each one offenogeased
fidelity along the project planning and design @ex Listed

For example, a project may be estimated to redi@reM of
effort but have a schedule of 11 months.

Before going to the equations we have to considalirey
factors, cost drivers andsource lines of codes.

Scale drivers: In the COCOMO Il model, some of the
most important factorscontributing to a projectisation and
cost are the Scale Drivers. The Boehmgroup set &eSc

in increasing fidelity, these sub models are caltté privers to descrie the project; these Scale Dsiver

Applications Composition, Early  Design,
Post-architecture models. Until recently, only tiest and

andgeterminethe exponent used in the Effort Equatitre 5

Scale Drivers are:

most detailed sub model, Post-architecture, hadnbee 1 precedentedness

implemented in a calibrated software tool [Boehnrid&V,
1981]. The initial definition of COCOMO Il and itationale
are described here. The definition will be refimsddditional
data are collected and analysed. The primary disg=cof the
COCOMO Il effort are:

1. To develop software cost and schedule estimatiael
tuned to the life cycle practices of the 1990’s 2660’s.

2. To develop software cost database and tool stpp
capabilities for continuous model improvement.

3. To provide a quantitative analytic frameworkd aet of
tools and techniques for evaluating the effectsaffware
technology improvements on software life cycle sosnd
schedules. In priority order, these needs werestipport of
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2. Development Flexibility

3. Architecture / Risk Resolution
4, Team Cohesion

5. Process Maturity

C. SLIM (Software Life-cycle Model)

Putnam developed a constraint model called SLINbeo
applied to projectsexceeding 70,000 lines of céugnam’s
model assumes that effort for softwareprojectsistributed
similarly to a collection of Rayleigh curves. Putrauggests
that staffing rises smoothly during the project #meh drops
sharplyduring acceptance testing. The SLIM model
expressed as two equationsdescribing relation leeivtiee
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development effort and the schedule. The first #gna some other petrinet model at current time it W@l ignored
called thesoftware equation, states that development effort isand will be assigned in future when it gets reldadsem the
proportional to the cube of the size and inverpebportional assigned model. It's not necessary that all tleauees
to the fourth power of the development time. Theose necessaryto complete the development processksheditee
equation, themanpower-buildup equation, states that theat the time the process starts, it can be assigriesh its
effort is proportional to the cube of the developirtéme. necessary and when its freed. Our model planseth@urces
These entire model are build earlier and the soft® according to the point we specified earlier.
developed based on these models are follow thes stept SDM:

designed and produces less effective softwaresr@diogoto Software development model consists design, coding
time and cost. testing. These three steps will be iterated uh&@ thole
process gets over. In this stage using the petaimgtesource
Ill. PROPOSEDSYSTEM: planning the process of design , coding and testiiighe

Our system generates the work flow model for théarried out. Once the purpose of allocated resogets
We submit software requirements specification usimich ~ Software development model the first two stages thase
work flow model consists of scheduling of resoureesi development process.
scheduling of all stages of the software develogmercess.

IV. CONCLUSION

In the earlier models like COCOMO and SLIM the
resources allocated will be hold until all the msses gets
finished. This makes the most of the resourceglendgtage at

Software
requirement
spec.

—
most times. This increase the cost of software Idpweent
v process. In our model the work flow model is getexta
dynamically and the resources are assigned whenger
Automatic :>[ Petrinet model necessary so that it reduces the overall costiame t
workflow
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time and in the future. For a project managentenptanning

and scheduling of resources are very importantsaodid be

done in an efficient manner.  Our system generties

petrinet model using all the available resourcesiaent time

and future resources. The generated petrinet maitlebe

given to the next stage of the system.

B. Resource Planning:

The petrinet model generated in the previous dtatgken
as the input and the resources allocated to theelream
planned and the resources will be scheduled abp@etrinet
model generated. All the resources assigned widllloeated
at the time assigned in the model, if the resoisressigned to
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