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The Reasons

- The “Big Picture” during software development
- Is this product good| bad?

- Is my company developing good| better software?
- What kind of predictions can we do?

- What are the information which we have to manage the risks ?



- We falil to set measurable goals for software products
- We fail to understand and estimate costs
- We cannot quantify or predict the quality of the products

- “l suppose that this agile process can be useful for our
company”

- “Using that CASE tool our productivity can be improved by
70%”



- Measures are not defined in the context of well-defined measurement goal
- The experimental hypothesis are often not made explicit

- Measurement definition do not always take into account the environment or
context in which they will be applied

- A reasonable theoretical validation of the measure is often not possible
because the attribute that a measure aims to quantify is often not well
defined

- A large number of measure have never been subject to an empirical
validation

[Briand et al., 2002]



- Often
- Infrequently
- Inconsistently
- Incompletely
- Frustration

- *“70% sw costs involve maintenance. We can find 55

faults in 1000 LOC”
- How the results were obtained ?
- What was measurable ?
- What was the context ?



- 2/3 metrics program fall in the first two years

- Fewer than 10% of the industry classified their attempt at
implementing a metric program as positive

- Low incidence of successful metrics programs as being due to

organizational and managerial problems rather than short-
comings in the definitions of software metrics

[Gopal et al., 2005]



-To the of the project [product, process]

- To identify trends and corrective actions

- To understand the project “Big Picture”

- To know how to “control”  the project

- To understand what is happening during development
- To control what is happening on our projects

- To improve our processes and products

ltisabot ENGINEERING



To manage the expectations before
decisions

To show the margin of errors In
measurement
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[(Mosleh, 1987), (Li and Smidts, 2003) ]



# $%%&'

!Il
%% %
$

# 9



0

+%

)

$$



# % % %

$
$ %S
$ | "
!ll
#H % #
% %

2 $

%






+,1 %

& * %

&

% 1)

T | B | HF|F

& % (

&

" %

$ %




&

% %% %
' %$

$












, 2






10 i| r




TP

T
\a













?ilﬂﬂjililililﬂﬂmﬁﬂﬂﬁﬁﬂ

Sy













s il Is







1T
- I P Vsess
! | #




o
?ﬂﬁ




?ilﬂ ﬂ il FE.




mﬂmﬂni?




e




28 il




= il iljl

" ! %
!




o




;i‘il il i‘ sl




-9 il ﬁ" il m milﬁ

























ﬂﬁﬂm







25 ﬂililﬂ E




r

!

|

u
—
MO




NN







%




)

Hir




& (

i
111 0T




m#$

s B S

-

-
i







%

#!



/!

#!

#!



#!

2!

N &

2!



&

/

2

$ 343

5467

/















(Becker & Bostelman) S. A. Becker, M. L. Bostelman, Aligning Strategic and Project Measurement Systems,
IEEE Software, Vol. 16, No. 03, May-June, 1999, pp. 46-51.

(Berry & Jeffery) M. Berry, R. Jeffery, An Instrument for Assessing Software Measurement Programs,
Empirical Software Engineering Journal, Vol. 05, No. 03, November, 2000, pp. 183-200.

(Briand et al., 2002) L. C. Briand, S. Morasca, V. R. Basili, An Operational Process for Goal-Driven Definition of Measures,
IEEE Transactions on Software Engineering, Vol. 28, No. 12, December, 2002, pp. 1106-1125.

(Clark, 2002) B. Clark, Eight Secrets of Software Measurement, IEEE Software, Vol. 19, No. 05, September-October,
2002, pp. 12-14.

(Darcy & Kemerer, 2005) D. P. Darcy, C. F. Kemerer, OO Metrics in Practice, IEEE Software, Vol. 22,
No. 06, November-December, 2005, pp. 17-19.

(Daskalantonakis, 1992) M. K. Daskalantonakis, A Practical View of Software Measurement and Implementation
Experiences within Motorola, IEEE Transactions on Software Engineering, Vol. 18, No. 11, November, 1992, pp. 998-1010.

(Fenton & Neil, 1999) N. E. Fenton, M. Neil, Software metrics : success, failures and new directions,
Journal of Systems and Software (JSS), Vol. 47, No. 2-3, July, 1999, pp. 149-157.

(Fenton et al., 2002) N. Fenton, P. Krause, M. Neil, Software Measurement: Uncertainty and Casual Modeling,
IEEE Software, Vol. 19, No. 04, July-August 2002, pp. 116-122.



(Fenick, 1990) S. Fenick, Implementing Management Metrics: An Army Program, IEEE Software,
Vol. 07, No. 02, March, 1990, pp. 65-72.

(Gopal et al., 2002) A. Gopal, M. S. Krishnan, T. Mukhopadhyay, D. R. Goldenson, Measurement Programs in
Software Development: Determinants of Success, IEEE Transactions on Software Engineering,
Vol. 28, No. 09, September, 2002, pp. 863-875.

(Gopal et al., 2005) A. Gopal, T. Mukhopadhyay, M. S. Krishnan, The Impact of Institutional Forces on Software
Metrics Programs, IEEE Transactions on Software Engineering, Vol. 31, No. 08, August, 2005, pp. 679-694.

(Grable et al., 1999) R. Grable, J. Jernigan, C. Pogue, D. Divis, Metrics for Small Projects: Experiences at SED,
IEEE Software, Vol. 16, No. 02, March-April, 1999, pp. 21-29.

(Hall & Fenton, 1997) T. Hall, N. Fenton, Implementing Effective Software Metrics Program, IEEE Software,
Vol. 14, No. 02, March-April, 1997, pp. 55-65.

(Iversen & Mathiassen, 2000) J. Iversen, L. Mathiassen, Lessons from Implementing a Software Metrics Program,
33rd Hawaii International Conference on System Sciences (HICSS), Maui, Hawaii, U.S., January, 2000, pp. 7040-7041.

(Jeffery & Berry, 1993) R. Jeffery, M. Berry, A Framework for Evaluation and Prediction of Metrics Program Success,
1st International Software Metrics Symposium, IEEE Computer Society, Baltimore, Maryland, U.S., May, 1993, pp. 28-39.

(Kasunic, 2006) M. Kasunic, The State of Software Measurement Practice: Results of 2006 Survey,
Technical Report, Software Engineering Institute (SEI), December, 2006, pp. 54.



(Kautz, 1999) K. Kautz, Making Sense of Measurement for Small Organizations, IEEE Software,
Vol. 16, No. 02, March-April, 1999, pp. 14-20.

(Kilpi, 2001) T. Kilpi, Implementing a Software Metrics Program at Nokia, IEEE Software, Vol. 18, No. 06,
November-December, 2001, pp. 72-77.

(Li & Smidts, 2003) M. Li, C. S. Smidts, A Ranking of Software Engineering Measures Based on Expert Opinion,
IEEE Transactions on Software Engineering, Vol. 29, No. 09, September, 2003, pp. 811-824.

(Maxwell & Forselius, 2000) K. D. Maxwell, P. Forselius, Benchmarking Software Development Productivity,
IEEE Software, Vol. 17, No. 01, January-February, 2000, pp. 80-88.

(Maxwell, 2001) K. D. Maxwell, Collecting Data for Compatibility: Benchmarking Software Development Productivity,
IEEE Software, Vol. 18, No. 05, September-October, 2001, pp. 22-25.

(Offen & Jeffery, 1997) R. J. Offen; R. Jeffery, Establishing Software Measurement Programs, IEEE Software, Vol. 14,
No. 02, March-April, 1997, pp. 45-53.

(Pfleeger, 1993) S. L. Pfleeger, Lessons Learned in Building a Corporate Metrics Program, IEEE Software, Vol. 10,
No. 03, May, 1993, pp. 67-74.

(Pfleeger et al., 1997) S. L. Pfleeger, R. Jeffery, B. Curtis, B. Kitchenham, Status Report on Software Measurement,
IEEE Software, Vol. 14, No. 02, March-April, 1997, pp. 33-43.



(Rifkin, 2001) S. Rifkin, What Makes Measuring Software So Hard?, IEEE Software, Vol. 18, No. 03, May-June,
2001, pp. 41-45.

(Rombach, 1990) H. D. Rombach, Design Measurement: Some Lessons Learned,
IEEE Software, Vol. 07, No. 02, March, 1990, pp. 17-25.



1" # $%$&$%'
") %*+("
Lo "0 123" #
oot % 70 " S %8
1 9 ' - H
*M) . 12 00 5 0
8 *
8 $-&%
(") 9/™ 8x+ (") ™
"+"6 1= " 8 -&8
b 8 )
+"6 1= 8 $:& -
b 4 H
5 6 12" *5
"9( " 4 "+ "
$1 %4 "4 8&4-
4 3 ( + > " >
: 2" "0 ::

, R
% %4
, , AL 6 ! 2" *5
$ 5
- 4%$&
512" < 1 %4
! 50" 1" 0 12"
-t 50 "0 12" 5
#'$ % wE &K , 1)
5 # 4 %4
% %o o 5;;;
, < #'$

4 )%&$-

r2"



9?2 " 4, + 2?2 "
*M. 5 6 12" *5 5 # 4 %4

"o9@ ." 4 " @ ."
r2" OA "0. ,"OO0 < % 1 %8 & 4 $-&3%"

g g ) ! ( 5; 12" < -1 %8

("% o™ x4+ (") 1™ )
% . 84&8-4

(") 9(B
0

L (”
/ll n

) éB
12" < $$ 1 %8 "o $8&Y

(&
o
N
ol
+
O

+ <+ S + #'$ %

"9 o *"M). 5
5 7" # "0. %:

1 ' @1 ( " .5
57 # 0. ' %

i ' l("" 1" 2 =" _)" "@ . 3(
wosT o $ 8.5 "

(
+ >0, ,
"0 DD 12 BO # 1= " ' 4& -

"0. &

&$

$1

SHe

r2"



0 ! 0. " @ = @);( *"0 ' ,
% %k 5ot xn 12 " B 0
" ‘&
. _ : <M. 5 6
12" 5 /B # " %8
* "™ C 00 , * ' " % VB
' ! 12" "
-48 8%
@ = @ = I ) % 9% 1"
1" 8 & 4%
"g v ) % %6
51" 9 < 41 %4 $-8$ -
@ = $%%% @ = / .5 " 1" 0
12" 5 < " $%% % $ &$-%
@ = $%%% @ = " / 8.5 "
"o D" ; " : 0 " 5  # $%%% $ &$-%
@ = $%%% @ = / $.5 " 1" 0
=0 5!" )} 2 $%%% % &-$8
@ = $%%% @ = / I
%.5 "  *"., 12 "0. 12 N A ok
70 " $%%%  '$& $
= $%% @ = 0 % Wo--  ** [/ %

2" /" 7" $%% 44& -



! " H$ % && ()

* + 0, - -, " 01
2$ 1& ! 3 ( +4 43+ 5 & 65 && #
751 8* 751 91 :& I +4 4
2 +2 6 5 8 && 8
1 O 1 *751!1 +*

91 :& I +4 42 +2 0 &&
3,14141 : ; 6,< [ 1= " #
o $ )12 : I +4 4 2.+ + 54
: 0 && >('

# o % 6*+99+ 3 ?

# && 0O
: # 5,3, + . @

& $ 2+++ 2

2 4 2:2 ; @ "4 %- A 4 # && $($$



97



