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Motivations #
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@ Itis well known that effort does not depend exclusively on the functional
size of the application

® Most widely used models are of the type:
Effort=f(Size, <product characteristics parameters>,
<process characteristics parameters>)

where <product characteristics parameters> typically include some
measure of complexity.
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@ The paper evaluates:
— different types of functional size measures as effort estimators

— the consequences of taking into consideration also the amount and
complexity of required elaboration in the effort estimation
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® \We take into consideration :
— functional size measures (FP, CFP and UCP)

— elaboration complexity measure (Paths)
@ Evaluate how well these measures are correlated with the development

effort.
® Measured a set of 17 projects and analyzed the resulting data

PROMISE 2010 Timisoara, 12-13 September 2010



Method - Path
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@ Paths is a simple measure of complexity.
@ Basedon:
— Information typically available from use case descriptions

— on the application of the principles of McCabe’s complexity measure
to the descriptions of use cases in terms of scenarios.
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Method — Path - Description of a use case
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® The system displays a screen with the list of categories and
subcategories.

@ The user must choose the category to which the new product belongs.
The list of properties of the selected categories and subcategories will
appear below. If the categories and subcategories are new, a detailed
description is also displayed.

@ By pressing enter, the user will go to a new screen in which he should fill
in gaps with the definition of the properties of the product.

® The use case finishes once the user enters a product, saves the
changes, and leaves the system or cancels the operation.
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Case study

Effort [PH]
P 410| 71| 188 201| 129
P2 4735| 73| 269 149| 115
P3 3824| 60| 171 84| 108
P4 o85| 49| 113 72| 74
P5 38| 34| 110 72| 48
PG 198| 35| 8 62| 66
p7 44202| 50| 75 71| 81
P8 72065| 97| 214 175| 116
P9 302| 83| 340 11| 119
P10 o72| 42| 179 19| 73
P11 131 18| 115 68| 51
P12 1042] 118 168 169 85
P13 48| 32| 107 71| 43
P14 2425/ 68| 111 99| 113
P15 299.76| 33| 40 57| 53
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Effort vs. UFP

p-value = 0.0014
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Effort = 1.4734 UFP + 90
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Effort vs. UCP

R2=0.305
p-value = 0.024
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MMRE = 29.5%
Pred(25) = 57.1%
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Effort = 2.1024 UCP + 126
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Effort vs. CFP

R2=0.34
p-value = 0.013
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Effort =2.104 CFP + 139
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MMRE = 27.7%
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Effort vs. Paths %
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R2=0.714
p-value < 10

MMRE = 18.1%
Pred(25) = 69.2%
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Effort = 5.1769 Paths + 86
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Effort vs. Functional Size and Complexity
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® \We do not use the number of Path

— a big number of paths may indicate a complex application as well as
a large one

— Nonparametric tests indicate that Path is correlated with all the size
measures (CFP, UFP, UCP)

® We use “Elaboration Density” as a measure of the complexity of the
application or “amount of computation required”

4 Number of Path
Elaboration Density

~

Functional Size

\ /
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MMRE = 18.6%

PROMISE 2010

R S Pred(25) = 69.2%
0 ? 5
) relative
residuals )
residuals
R2=0.63 p-value = 0.003

Effort = 1.5117 UFP + 269.72 Paths/UFP - 5
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R2=0.5114 p-value = 0.005

Effort = 1.7802 UCP + 340.7816 Paths/UCP - 38
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5 / MMRE =12.1%
‘ = : ged(ZS) — 84.6%
residuals rel-ative
residuals
R2= 0.8278 p-va'ue < 10-4

Effort = 2.5967 CFP + 606.8266 Paths/CFP - 236
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Adj. R?2| p-value | MMRE | Pred(25)| Error range
Effort vs. UFP 0.62 0.0014 21.3% 75% -29%..98%
Effort vs. UCP 0.31 0.0235 29.5% 57.1% -38%..105%
Effort vs. CFP 0.34 0.013 27.7% 53.3% -34%..88%
Effort vs. Paths 0.71 <103 18.1% 69.2% -28%..37%
Effort vs. UFP and Paths/UFP 0.63 0.0028 18.6% 69.2% -32%.. 61%
Effort vs. UCP and Paths/UCP 0.51 0.0054 21.7% 53.6% -30%..54%
Effort vs. CFP and Paths/CFP 0.83 <10+ 12.1% 84.6% -21%..30%
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® The measures of functional size alone are not satisfactory predictors of
the development effort

@ Paths are better than size at predicting the development effort [Robiolo et
al., ESEM 2009].

® Models of the type Effort=f(FS, Path/FS) are more precise than those
using the functional size alone

® The model that uses CFP and Paths/CFP as independent variables
outperforms the model that uses Paths alone as the independent
variable
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® The models involving UFP and UCP have some problems, from a

statistical point of view:
— The distribution of Paths/UFP is hardly normal, and the independent

variables are mildly correlated (Spearman’s r = -0.5);
— The distribution of use case points is also hardly normal.
® The best model (i.e., Effort=f(CFP, Paths/CFP)) is perfectly valid from a

statistical point of view.

19 Timisoara, 12-13 September 2010

PROMISE 2010



;_J'\‘R,q(
S %

+ .
(=

Conclusions

Q\ORLA]
+
s
TIAIND

> >
)‘('S‘ g S‘Z\')

UNIVERSIDAD

AUSTRAL

® We considered the problem of measuring the amount of data elaboration
required from an application according to its functional user
requirements.

@ The “elaboration density” expressed as Paths/CFP is adding to the
model the idea of complexity per size unit.

@ It appears useful to explain the amount of effort that is dedicated by
developers to implementing data elaboration
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® Goals:

— look for further evidence of Paths as a an effort predictor

— comparing models based on CFP and Paths/CFP with other “state of
the art” models, like COCOMO Il or SEER/SEM

— exploring the possibility of enhancing the definition of COSMIC FP by
introducing a Paths-based measure of data elaboration in the notion

of functional size.
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