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A Mathematical Realization of software analysis

P.Chakrabarti, Member, IACSIT and R.Supakar

Abstract — In this paper we have pointed at several
approaches in regarding the various aspects of software
engineering. We have given stress on reliability, functionality,
upgradation in terms of mathematical realization. In this
paper we have also tried to find out optimum throughput
using the concept of pattern matching and decision making .
Another approach is given in the light of statistical based gain
estimation theory.

Index terms - software engineering, reliability, functionality,
upgradation , decision making , throughput, pattern matching,
estimation theory

I. INTRODUCTION

Software engineering comprises interrelated and
recurring entities, which are essential for software
development. Software is developed efficiently and
effectively with the help of well defined activities or the
desired output. A process can also be defined as a collection
of procedures to develop a software product according to
certain goals or standards. Reliability is the manner in
which the process is designed so that errors in the process
are avoided or trapped before they result in errors in the
product. We can realize the various processes based on
error estimation. Functionality refers to the degree of
performance of the software against its intended purpose.
There is need of artificial intelligence based decision
making for controlling error in an efficient manner
maintaining gain in time complexity.

II. STATISTICAL BASED ESTIMATION THEORY

Let software reliability is measured in terms of parameter
x. We assume that number of observations be n.The
observations are independent of density function is denoted
by f(pi, x ) f(p2, X) ..ceennis f(p, , X). where x is the
estimate of likelihood towards reliability optimum value.
For maximum achievement solution of n in terms of p from
the following equation.
1/f(py, x) d f(py, x)/dx +....... + 1/f(pn, x) d f(ps, x)/dx =0
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III. RELIABILITY

A. Concept

Let the software dependent process be P1,P2.......... Pn.
The applications by involving the process be
ALA2,.............. An show the reliability of condition
assuming that some of the process are optimum among the
set of all the set of all the processes. We assume the
following applications are dependent on the respective
processes. We further assume that out of the process P1, P2
and P5. P1 and P2 jointly can perform Al.Similarly for the
subsequent application P3, P4 can jointly perform A2.For
A3, P6, P7 can jointly perform A3. We further assume that
the priority of joint operation of P1, P2 is greater than that
of P5, hence the process allocation for operation of A1, will
deal the processes P1, P3 rather than P5. The efficiency and
throughput have been taken into consideration in the
particular case. It is also seen from the above table that
probability of co existence criteria of (P1, P5)=1.

Applications Dependant Processes
A] P] s P2 s PS
A2 P3 5 P4
As Pg, Py

B. Estimation in series form

Collorary

Let, in a given set there are n; and n, reability factors ,
and Gi,G, are their respective geometric means,then the
geometric mean(G) of the combined set of reability
measure is given by G=(G,"' . G,")"' "))

Proof
Let, r11,f12,0ccnne.... r1 be the values of reability factor of
the first software ,while ry;,12,....... ,I»n» be those of second
one. Then,
G1=(r11.r12. ........ .rlnl) or
I ST O T . Tin1 :Glnl
In the similar way, ry1.Ip. ........ . Tamp =Gr™
Hence the product of (n1+n2) values in the combined set
is equal to G™ . G,™ . It’s therefore,evident that the
geometric mean (G) of the combined set is given by,
G:(Glnl ) G2n2)(1/n1+n2)

C. Estimation over time in exponential form

If  reability factor (r) exchanges over time (t)
exponentially, then the value of the variable at the mid-
point of an interval (t;,t;) i.e at (t;+t, )/2 is the geometric
mean of it’s values at t; and t,.
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Suppose rt=ab’
Also,the value of r at (t;+t,)/2 is,
ab(t1+t2)/2 _ {azb(t1+t2)}l/2
= {(ab'y)(ab)} "
= (rtl -rtz)

D. Estimation at specific instant of time

Suppose the reliability distribution f(r; ) of a random
variable r involves a parameter e whose value is unknown,
and we want to make a guess about (or to estimate) the
value of e on the basis of a random sample(ry,r5,13,.....,1,) of
size n drawn on from the various softwares. For this,we use
a suitably chosen statistic t=g(ry,I3,.....,I) , i.e. a function of
the sample observations.It’s a random variable whose value
is completely determined by the sample values.Now, for a
given sample (ry,r,,...,1,),the value of ‘t’ is g(ry,ra,...,1,);it’s
simply a number and it’s taken as the guess for the value of
0.The statistic ‘t” is called an estimator of e,while the value
of ‘t’ is obtained from a given sample is called an estimate
of e.Naturally, for ‘t’ to be a satisfactory estimator of e, the
difference |t - o | should be as small as possible.E(t) = e,
whatever the true value of e may  beie. Var(t)<
var(t'),whatever the true value of e may be,where t' is any
other estimator This reveals minimum deviation towards
achieving optimum reliability.

IV. FUNCTIONALITY

A. Based on time

From the functionality point of view, the main focus is
on proper scheduling of processes towards achieving a
particular task.In the particular scenario, we have to find
out the gain in time complexity of the processes using
single/iterative mode, parallel mode and pipeline
mode.Using single / iterative mode time required will be
T+T+T = 3T where, T= time required by each
application.In parallel mode it will beT as such application
takes identical time as per our assumption. In pipeline mode
the time complexity will be based on (T+N-1) where T is
the time taken for a particular task , N is the number of
applications. Hence in this the particular case T+3-1 = T+2

Hence in this case the time required for performing the
applications in non parallel mode is identical to that
performed in pipeline mode when T=1 is unit of time.We
have to calculate the time complexity based on the nature of
application and accordingly apply the mode of
processing.The nature of application basically means the
dependency criteria which governs whether the parallel
processing is effective or not. For example if there are three
processes Al, A2 and A3, where the processing of A2
depends on the completion of Al, then A2 is dependent,
while A3 isan independent process. In this case let there be
two time periods T1 and T2 and during T1, Al and A3 will
perform and for T2 , A2 will perform i.e. here the parallel
processing of Al, A2 is not possible , while that of A3 is
possible as it is independent. It can be explained as

194

Time Taken Applications
T1 Al s A3
T2 AZ

We can find out the relation and accordingly adjust the
timing sequence of application.

Applications Dependency Criteria
A A, A
A X 0 0
Ay 1 X 0
A, 0 0 X

From the above table, we can predict that the dependency
criteria is governed based on the element Al of the above
matrix. Hence the application A1 and A3 can be avoided in
parallel form in T1. In the next timing sequence T2, A2 is
performed. Hence if T1= T2 =T then total time = 2T.

B. Based on embedded system based software

ASIC form: In case of application oriented base
programming, the architecture is basically involving high
space complexity. Thereby the cost is more. However, the
speed in case of ASIC is much faster, since there is no
necessity of dynamic programming in this particular case.

For reduced space the FPGA is used but there is a
limitation as regards the time complexity since the bit
streams downloaded consumes some time in this particular
case. There is another growing model which is a hybrid one
and it is known as SOC (system on chip). In this particular
model,there is dual core programming, where a particular
partition is dedicated for ASIC and another one for FPGA.
Hence there is a control signal which will regulate the
functional activity of these two partitions. If it is 0/1 then
activated partitions is ASIC/FPGA (as per our assumption)
and if C=X, then power is in standby mode.

For embedded system based software program RTOS
(Real Time O.S.) is applicable. In this particular case, a
timing deadline is specified. The following two conditions
may occur:

If the task is not completed within the timing deadline
and then also the system doesn’t crash, the particular case is
known as Soft Real Time O.S.

If the deadline is missed and the system completely fails,
then it is known as Hard Real Time O.S.

The application of this is in the control of motion of a
projectile (Rocket/Missile) where each unit is completed
using NANO programming environment.

V. DECISION MAKING
Based on the feasibility study, the decision of progress of
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a software model developing is made. If the cost, time and
the demand of the customer are in an optimum manner,
then the progress of the model is started with accumulation
of software requirements analysis

We assume that the parameters required for the initial
stage are P1,P2...... Pn. The functions involved in this
particular system are FI,F2....... Fn.Let the computed or
predicted efficiency is Ec , while the optimum pre known
efficiency is Ep. So, as I Ep — Ec I >> 1, it implies that the
deviation of the computed value from the biased values
(optimum value is termed as bias value). Hence the
mathematical model for this particular case is as follows:

—» Cl
—>
—» lEp
> A
Ec
o € P(A)=0.5
C2 >
Output "
A
—
—
P(R)=0.5
C3 (R)
_’ I
_’ i

P(A)=probability of acceptance
P(R) = probability of reject
C1,C2,C3 are computing machines

A is the machine or delivering computed accumulated
output

C is the comparator

Here the Ep and Ec should be nearly equal, i.e. the
difference between the Ep and Ec should be minimum so
that it will be accepted otherwise the output will be rejected,
so there are only two conditions, either accepted or rejected.
So the probability of acceptance and rejection is 0.5 i.e. Y%.

VI. CONCLUSION

In this paper we have realized certain prediction based on
reliability factor of software. In terms of functionality we
have depicted certain condition based on nature of
application Finally we have pointed out artificial
intelligence based decision making for estimation of output.

195

REFERENCES

P.Chakrabarti et.al. “A novel approach towards realizing time
variant key in cryptography” published in International Journal of
Computer Science and Network Security, Korea , May 08
P.Chakrabarti et.al. “Automatic Variable Key (AVK) in the light of
various attacks , protocols , DES and AES ” published in HIT
Transaction on ECCN , an internatonal journal , Vol2,No.7, 2007
P.Chakrabarti et.al. “An Intelligent Scheme towards information
retrieval” accepted for publication in international journal
AJIT(Asian Journal of Information Technology), ISSN: 1682-3915,
Article ID: 706-AJIT

P.Chakrabarti et.al. “Approach towards realizing resource mining
and secured information transfer” published in international
journal of IJCSNS, Korea , July08

P.Chakrabarti et.al . “A statistical approach towards key prediction
from hacker’s point of view in cryptosystem” , IEEE conference
ICCEE’08 , Thailand , Dec08

IRCSIT

International Association of
Computer Science and Information Technology
WWW.IACSIT.ORG

(Y




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookshelfSymbolSeven
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Dotum
    /DotumChe
    /EstrangeloEdessa
    /FangSong_GB2312
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FZSTK--GBK1-0
    /FZYTK--GBK1-0
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gulim
    /GulimChe
    /Impact
    /KaiTi_GB2312
    /Kartika
    /Latha
    /LiSu
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MingLiU
    /MonotypeCorsiva
    /MS-Gothic
    /MS-PGothic
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /NSimSun
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PMingLiU
    /Raavi
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /STLiti
    /STXingkai
    /STXinwei
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YouYuan
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


