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Predictive Object Point Metrics (POP): A better Size
Estimator for OO Software
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Abstract— Various Techniques exists for OO estimation
during different phases of software development process. PRICE
Systems has developed a metric called Predictive Object Points
which was designed specifically for Object oriented software and
results from the measurement of the object-oriented properties of
the system. Another well established technique is function points
measurement for size estimation. In order to determine the
suitable metrics for OO software estimation, Predictive Object
Point (POP) software sizing metric is compared here with well
established Function Point (FP) software sizing metric. Various
projects have been taken for this comparison. This paper
presents the results for these metrics. Both the results are
compared to show that POP count estimate is better than FP with
certain conditions.
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.  Introduction

Software sizing is a process which is used to estimate the
size of software. This is an important factor that affects the
cost and time of the software project [3, 4, 5, 6, 7]. Predictive
Object Points (POP) [2] is a sizing metric which is considered
to be the better indicator of size of object oriented software
than any other sizing measures like Function Points [8, 9].
POPs are a metric suitable for estimating the size of object
oriented software however there is no real mapping of POP
with software size exists.

The practitioners may use POP metric to estimate the effort
required to complete the project by using the COCOMO 11
model [3, 10]. As the model uses Kilo Source lines of code for
effort estimation therefore a technique was required to convert
POP to Source Lines of Code. This has been proposed to be
done using simple linear regression analysis [1].
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1. POP Metric Overview

POP was introduced by Mickiewicz in 1998. PRICE systems
[2] has developed the POP metric for predicting effort
required for developing an object oriented software system. It
was designed specifically from results on measurement of the
object-oriented properties for Object oriented software
systems. It fulfilled almost all the criteria of OO concepts and
was based on the counting scheme of function point (FP)
method as used in function/procedure oriented software
development environment. POPs are intended as an
improvement over FPs by drawing on well-known metrics
associated with an object oriented system. POPs are suitable
metrics for estimating the size and subsequently the effort
required for development of object oriented software, based on
the behaviors that each class is delivering along with top level
inputs describing the structure of a system.

m. Mapping Pop Metric with
Software Size

A mapping was suggested between KLOC and POP by
using simple linear regression equation [12]. The method gave
more accurate results when more and more number of the
project is added up in the process.

It is also found that Predictive Object Point Metrics can be
used to estimate the size of the Object Oriented software
Systems through regression method only for the projects
which are developed in the same environment and are built for
the same application [13]. However POP may not be related to
the size through the same formulation for different types of
projects built for different applications. Hence again no direct
relation between POP and Software size is found in terms of
Source Lines of Code.

iv. Description of Empirical Study

For comparison of POP count results with FP results, three
projects [11] have been chosen. The SLOC and POP values
are obtained through an APA tool [9]. Table I shows the
projects with SLOC, TLC and POP Count values measured
through the Tool.
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TABLE |. DETAILS OF PROJECTS ANALYZED
Project Project Name No. of | SLOC | TLC
No. Java
Files
1. ATM_Banking_Sys 12 1186 6
2. JaimBot_Ver_1.4 30 4413 33
3. JaimLib_Ver_0.4 45 1505 44

The size of the project can be estimated in thousands of
delivered source instructions (KLOC) and then uses a non-
linear equation to determine the effort for projects [14][15].
The formula is given by equation (1).
Effort = a*(KLOC) " PM (1)
The parameters ‘a’ and ‘b’ are those that hold the interest. The
idea is to define them based on the characteristics of project.
These characteristics are then compared with historical data to
yield the right numbers for these parameters. This model is
really simple. Boehm’s [1981] considered three modes of
software development in this model: organic, semi-detached
and embedded, these are discussed in Table II.

TABLE Il. THE COMPARISON OF THREE COCOMO MODES [10]

Mode a |b |Project Nature of Project
size
Organic 2.411.05|Typically |Small size project, experienced
2-50 developers in the familiar
KLOC environment. e.g., Payroll, Inventory
projects etc.
Semidetached [3.0{1.12| Typically |Medium size project, Medium size
50-300 team, Average previous experience
KLOC on similar projects. e.g., database
systems
Large projects, Real time systems,
Embedded 3.6|1.20| Typically |Complex Interfaces, Very little
over 300|previous experience. e.g., ATMs
KLOC systems.

is calculated, based on the
considered as shown in Table

The effort for each project
characteristic of project being
Il.

TABLE I1l. METRIC, POP AND EFFORT VALUES FOR CHOSEN
PROJECTS
Project Project Name SLOC POP Effort
No. Count Calculated
1. ATM_Banking_Sys 1186 82.9576 2.7146
2. JaimBot_Ver_1.4 4413 674.1781 9.78
3. JaimLib_Ver_0.4 1505 581.582 3.104

On Comparing the POP count for any two projects say P; and
P, we find how much times the project P, is to project P, in
terms of size.
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This POP Count ratio has been evaluated for different
combinations of projects. This ratio is compared with the
effort ratio for the same projects. Fig. 1.1 shows the sample
POP Count value through APA Tool.

Fig.1.1 Sample POP Count Value

The closer this ratio is to that of the efforts ratio, the more
accurate the POP technique is. This is because effort and POP
count are proportional, where the constant of proportionality is
the POP productivity rate [8]. These results are summarized in
Table IV.

TABLE IV. COMPUTED EFFORT, POP AND SLOC RATIOS FOR

CHOSEN PROJECTS
S.No Projects SLOC POP Effort
' Compared | Ratio | CountRatio | Ratio
1. P1/P3 0.7880 0.1426 0.8745
2. P2| P3 0.4589 0.4355 0.4541

While comparing the projects P1 and P3, POP ratio of both the
project is found to be 0.1426 however the actual effort ratio is
0.8745. When this is compared with FP ratio, based on the
lines of code (SLOC) metric is found to be 0.7880, which
seems to be closer to the effort ratio. However the POP ratio is
far apart from effort ratio.

On the other hand if we compare the projects P2 and P3, POP
ratio of both the project is found to be 0.4355 however the
actual effort ratio is 0.4541. When this is compared with FP
ratio, based on the lines of code (SLOC) metric is found to be
0.4589, which seems to be quite close to effort ratio as well as
POP ratio.

v. Analysis and Results

POPs rely on a corresponding metric for the Productivity Rate
of the organization. The effort then can then be calculated for
a particular development by the formula below using the POP
count:
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Effort = (Number of POPs) / (POP Productivity Rate)
The POP ratio for projects is actually smaller than the effort
ratio of corresponding projects and an analysis shows that the
true ratio is probably smaller still:

POPa = Productivity Ratea* Efforta
POPs = Productivity Rates * Efforts

Efforta
Efforts

POPa | * Efforta -
POPs Efforte

TABLE V. CONSTANT K VALUES FOR CHOSEN PROJECTS

S.No Projects SLOC POP Effort K
Compared | Ratio | Count Ratio | Ratio
1. P1/P3 0.7880 0.1426 0.8745 | 0.18
2. P2| P3 0.4589 0.4355 0.4541 | 0.95

So in order for the POP estimate to be better than the FP
calculation, k has to be greater than 0.41, which is the POP
ratio divided by the FP ratio or SLOC ratio. The POP count
can then considered to be more accurate in this case.

In the above study, it may be observed that the POP metric, as
an indicator of software size give more accurate results as
compared to the FP metric when applied to two of the projects
provided that constant k has to be greater than 0.41 .

vi. Conclusion

In conclusion, the POP metric when applied to projects gave a
better indication of their size than did the FP metric. This is
very important as usually developers as well as researchers
express the size of an object-oriented project in function points
for the purposes of estimation. However Function Point was
not originally intended with object-oriented systems. Here
POP metric might be best applied to the estimation of the
Object Oriented Systems.

However, still more number of projects under various
categories, may be taken for analysis in order to ensure the
validity.
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