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ABSTRACT

Software efforts estimation is tedious task for every software
industry. Many software efforts estimation models are
invented to make efforts estimation accurate. Unfortunately
no model is suitable for all kind of software industries. This
paper used Use Case method for efforts estimation for a small
software company. For many projects we have not got good
results. These papers modify Use Case Point and apply on
same project of same company and we have got some better
result. This paper modify the method Jorgensen has described
12 expert-based best practices, one of the best practices said
that combine estimates from different experts and estimation
strategies [2]. It is always suggested that we must use more
than one method for estimation, but there is no model is exits
which support this concept. This paper combines the Use
Case point and COCOMO. We are predicting the Line of
Code with the help of Use Cases. Use Case used in the
method must be more specific not more generalized .More
recently; the use of Use Cases for software effort estimation
has gained wide popularity. Researchers from academia as
well as industry have shown interest in the Use Case based
approaches because of the promising results obtained along
with their early applicability

A strong monitoring policy is always required to make
estimation as a success .We have to make a check list with the
date of completion and must follow the checklist. If work is
not done on the time some necessary action must be taken to
compensate the deviation [14].

Keywords

KLOC (Kilo Line of Code),.UCP (Use Case Point), FP
(Function Point), these are all unit of software size. Software
Efforts estimation, Person-month, Person-Hours these are
units of efforts.

1. INTRODUCTION

For a better efforts estimation it is always suggest that we
must use more than one method .The efforts estimated by the
different methods must be compare to check the difference. If
difference is more then we need to recalculate it. COCOMO
and Use Case Point are two most widely used methods for the
efforts estimation .KLOC is key input for COCOMO, to
predict the KLOC we have to divide the project into module,
module into sub module and sub module into function until it
become easy to predict the KLOC required to build this
function. Use Case contains the functional requirement of the
system, So we can directly predict KLOC from the Use Case.

In general following methods are more popular for efforts
estimation.

A.  COCOMO Model [9][10].

B. Function Point Based Estimation [9].
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C. Use Case Point Based Estimation

[1131[61[41[7][8][15].
D. Expert Judgment.[11][12][13].
E. Estimation by Analogy [11].

Software Efforts Estimation using Soft Computing
Techniques.

G. Software efforts estimation using Neural Network
Techniques.

The above specified methods are more common and this are
used by industries .Excluding this methods method there are
many other methods, but now a days those are not much
popular. In this paper section Il contain overview of Use Case
Point approach and COCOMO model. Section 11l containing
the new way of estimation suggested by this paper. Section 1V
containing how we can validate the efforts calculated by the
suggested method, section V suggests a monitoring policy
with Use Case, section VI show the result obtained by using
this methods and Section V1I concludes the work.

2. METHODS OF ESTIMATION

There are lot of methods which can be use for efforts
estimation, but an industry wants a simple and accurate way
of efforts estimation. We must use more calculative method as
compare than more predictive approach. COCOMO and Use
Case Point are more calculative approach which is covering
many factors that may affect the cost. But Expert judgment is
more predictive approach, in which much experience is
required. A rich set of old data is required for better
estimation.

COCOMO is one of the popular and old model of efforts
estimation. In this model we have to estimate the line of code.
Counting of line of code is one of the difficult tasks when
project is complex and new to us. In such situation we have to
divide that project in module and divide that module into sub
module to make problem less complex. Most senior person of
your team should take responsibility to count KLOC, because
we need to estimate KLOC before writing it. We can use old
data to predict KLOC, but no project will completely same
with previous project, so some intelligence and experience
will be required for a better estimation. Here we will
use advance COCOMO for estimation.

A. COCOMO

Efforts= a*(KLOC) " *EAF

Here a and b are complexity factor.
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COMPLEI(’?%'{—EACTOR 3. COMBINATION OF USE CASE
Vode] A 5 POINT AND KLOC AS METHOD OF
Organic (simple in terms of size and 3.2 1.05 EFFORTS ESTIMATION.
complexity
Semi-ditched ( average in terms of 3.0 1.12 This paper is suggesting a method in which we are combining
) ) COCOMO and Use Case Point; here we will estimate KLOC
size and complexity on basis of Use Case Point. We will predict no of KLOC will
required to build the Use Case. Use Case shows the functional
Embedded ( Complex) 28 1.20 requirement _of the system so it_is the best way to estimate the
efforts by using the use case point.
A Use Case Point
In Intermediate COCOMO only 17 EAF are used, but in TABLE 11V
advance COCOMO we are using 22 EAF. Typical values for USE CASE CALCULATION

EAF range from 0.9 to 1.4.

Use Descri | Qua | Weight | Sub | No of | Sub
B. Use Case Point based Estimation [[1][3][41[6][7][8][15] Case | ption | ntit | Factor | total | KLOC | Tot
Type y per Use | al
It is another popular and efficient method of efforts Case
estimation. Here we will calculate use case and actors -
Simp | 3 or 1
UUCP=Use case + Actors le If;'gi;
Using the following tablel we can calculate Use Case used ction
in a project Aver |5t0 7 5
TABLE II R
USE CASE CALCULATION
Use case | Description | Quantity | Weight Sub CI(;I;(” ?Tﬁ; 10
type Factor total P 7
Simple 3 or fewer 1 transa
transaction ction
Average 5 to 7 5
transaction TOTAL
Complex | Greater than 10
7 transaction
TOTAL We also required some amount of KLOC to write actor (it is a

person or system interacting with our system)

By using the following table2, we can estimate actors used in
a project TABLE V

ACTOR CALCULATION

TABLE 111
ACTOR CALCULATION Use Descrip | Quan | Weight | Sub | No of | Sub
Case | tion tity Factor total | KLOC | Total
Use case | Description | Quantity | Weight Sub Type per
type Factor total Actor
Simple 3 or fewer 1 _ _
transaction Simp | Simple 5
Average |5 to 7 2 le actors
transaction are
Complex | Greater than 3 tho_se
7 transaction \é\é)hr:*lcntlu
TOTAL nicate
to
UCP=UUCP*TCF*EF system
TCF is Technical Complexity Factor, which is sum of 13 through
complexity parameters. AP
EF is Experience Factor, which is sum of 08 complexity
parameters. Aver | Actors 10
Effort= UCP *ER (Efforts will be in man hours) age who are
ER is efforts rate. ER is the number of man hours will interacti
require to write a UCP. ng with
the
system
through
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some
protoco
I

Com | Comple 15
plex | x actor
is
interacti
ng
normall

y
through
GUI.

TOTAL

Now we will use two methods Use Case Point and COCOMO
First we are using Use Case Point

UUCP=UAW+ UUCW
UCP=UUCP*TCF*EF
Effort= UCP*No of Man Hours for signal UCP.

Schneider and winters proposed number of staff hours per Use
Case point depends on the environmental factors. The number
of factors in E1 through E6 that are below 3 are counted and
added to the number of factors in E7 through E8 that are
above 3. If the total is 2 or less, the general idea is to use
twenty staff hours per UCP; if the total is 3 or 4, use twenty-
eight staff hours per UCP. If the number exceeds 5, it is
usually recommended that changes should be made to the
project so the number can be adjusted, because in this case,
the risk is unacceptably high. Another possibility is to
increase the number of staff hours to thirty-six per Use Case
points.

B. Second we are using COCOMO

KLOC=KLOC estimated by Use Case Point approach +
KLOC required for GUI + KLOC required to achieve non
functional requirements which is not covered in Use Case
Point Approach .

Efforts= a*(KLOC) " *EAF

EAF is efforts adjustment Factors. In Intermediate COCOMO
only 17 EAF are used, but in advance COCOMO we are using
22 EAF. Typical values for EAF range from 0.9 to 1.4.

TABLE VI
COST DRIVERS

9 RELY Required reliability.

10 | TOOL Use of software tools.

11 | APEX Application experience.

12 | ACAP Analyst capability.

13 | PCAP Programmer capability.

14 | PLEX Platform experience.

15 | Lrex
16 | PCON Personnel continuity.

17 | SITE Multisite development.

ﬁlo g?is\ter Value Description

1 DATA Database size.

2 CPLX Product complexity.

3 TIME Execution time constraint.

4 STOR Main storage constraint.

5 RUSE Required reusability.

6 DOCU (l:)yc()j:rpggézfion match to life-
7 PVOL Platform volatility.

8 SCED Scheduling factor.

Scale factors are new in COCOMO Il. The effect of scale
factor is in 1.01 to 1.26 ranges

TABLE VII
NEW COST DRIVERS

ilo (D:?isxfer Value Description

18 | PREC Precedence.

19 | PMAT Process maturity.

20 | TEAM Team cohesion.

21 | FLEX Development flexibility.

22 RESL Archite:cture and risk
resolution.

COCOMO model estimate efforts in Person-Month, We will
multiply 152 into efforts estimated by COCOMO to convert
Person-Month into Man-Hours [16][17].

4. VALIDATION OF EFFORTS
ESTIMATION

We have used two methods for the efforts estimation one was
Use Case Point and another one was COCOMO. Now we
have to compare efforts estimated by these two methods. If
we have found the difference is more than 5 % of the average
of efforts estimated by both these methods than recalculation
for both the methods are required.



Estimate the effort by using above
model

\ 4
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schedules. Success of schedule is depending on the
monitoring policies used [14].

6. RESULT

We have applied this approach on some successful project
s of a small company and we have got following result.

NO E= (E1+E2)/2

N=F1-F?2

D <=5%of E

YES

TABLE IX
RESULTS
S No Project Efforts Actual | Remark
Estimated Efforts
(Man hours )
1 A 1590 1670
2 B 1320 | 1600 | 1585
3 C 2720 2770
4 D 1272 1245

Final estimated efforts in man
hours will be E

FIGURE 1: VALIDATION OF EFFORTS ESTIMATED
USING USE CASE POINT AND KLOC

For small project D <=8 % of E

E1 will be effort estimated by Use Case Point approach and
E2 will be the efforts estimated by COCOMO and D will be
difference between E1 and E2.

5. MONITORING POLICEIS

Strong monitoring policy is always required to make the
project success. Use the following table to make a check list
along with the date of completion.

TABLE VIII
CHECK LIST USING USE CASE

S Name Date of | Actual date | Action
No of Use | Completion | of Taken to
Case Completion | Compensate

All the use case of the project must be listed in this table, if
any use case is not completing on the time, some action must
be taken to compensate it. Monitoring must be at a regular
interval and this interval must be very short. a better project
management can save an immense amount of revenue along
with the better quality control and optimized development

In the project B we got two estimations first is too below
from the actual efforts because we are using more generalised
Use Case and second one is closer than actual efforts because
we divide this generalised Use Cases into more specific cases.

7. CONCLUSION

To estimate the KLOC we have to divide the project into
module and module into the sub module until we are able to
estimate the KLOC. Use Case Point show the functional
requirement of the system .So it is one of the good way of
estimation .We know that in this paper most of the portion is
known.. We tried to illustrate that how we can combine Use
Case and KLOC.
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