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(Software) Estimation

Or?

© Copyrights Abran 2014




Estimation expectations
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Figure 1.1 Common view of an estimation process.
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Figure 1.2 Some poor estimation practices

observed in industry.
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A look atthe most -known estimation
approach :

‘ The 0 COdikeNMapproach

with its @wost dr |1 v elme O

Effort = F(Size,+ 15 &ost dr i ver s
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Figure 7.8 A step-function estimation model-
with irregular intervals.
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Figure 7.8 A step-function estimation model-
with irregular intervals.
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Figure 7.9 Approximation of step-funtion productivity models

with iregular intervals.
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Figure 7.9 Approximation of step-funtion produé
with iregular intervals.

Each
COCOMO
cost driver =

an estimation
sub-model
with unkown
quality &
large errors
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COCOMO-like estimation models:
Effort is a function of (Size & +15 step-functions)
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COCOMO-like estimation models:
Effort is a function of (Size & +15 step-functions)
of unknown quality combined into a single number!
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COCOMO-like estimation models:
Effort is a function of (Size & +15 step-functions)
of unknown quality combined into a single number!

Built-in

Systematic Errors &
Error Propagation
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_d
Kemerer 1987 on COCOMQS81

Small scale replication study - 17 projects

Basic Intermediate Detailed
Exponential & 15 cost & 4 project

on Size drivers phases

R? 0.68 0.60 0.52
(max=1.0)
MMRE 610% 583% 607%

(mean magnitude  of
relative  errors )
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Figure 7.2 Desired impact.
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Figure 7.3 Plausible Greater Impact of Adjustments to Estimates.
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Figure 7.6 Estimation - The Bundle Approach.
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Figure 7.6 Estimation - The Bundle Approach.
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Estimation Maths status: The search for gold!
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KEMERER 1987

Another Estimation Model:

A With complex mathematical formula
A Claims of being based on +4,000 projects

o Still being marketed in 2014
éat vary high cost !
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KEMERER 1987 on this other
estimation model

Small scale replication study T 17 projects

MMRE = 772%

With both large + & -
(L,e. cannot be calibrated )
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Larger scale replication study - MMRE

Programming language, (1) (2)
sizg range [in Function Vendor s ebopa f(te _box models
Points] built directly from

estimation tool (%) the data (%)
0

Access [200,800] 341 15
C [200, 800] 1653 50
C++ [70, 500] 97 86
C++ [750, 1250 ] 95 24
Cobol [60, 400] 400 42
Cobol [401, 3500 ] 348 51
Cobol Il [80, 180] 89 29
Cobol 1l [180, 500] 109 46
Natural [20, 620] 243 50
Natural [621, 3500 ] 347 35
Oracle [100, 2000 ] 319 120
PL1 [80, 450] 274 45
PL1 [550, 2550 ] 895 21
Powerbuilder [60, 400] 95 29
SQL [280, 800] 136 81
SQL [801, 4500 ] 127 45
Telon [70, 650] 100 22
Visual Basic [30, 600 ] 122 54
Min 89 15
Max 1,653 120
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Larger scale replication study - MMRE

Programming language, 1) 2

size range [in Function White -box models
- v 5 lack

Points] endor 6shbob abcwtdlrectly from

estimation tool (%) the data (%)

Access [200,800] 341 15
C[200, 800] 1653 50
C++ [70, 500] 97 86
C++ [750, 1250 ] 95 24
Cobol [60, 400] 400 42
Cobol [401, 3500 ] 348 51
Cobol 1l [80, 180] 89 29
Cobol 1l [180, 500] 109 46
Natural [20, 620] 243 50
Natural [621, 3500 ] 347 35
Oracle [100, 2000 ] 319 120
PL1 [80, 450] 274 45
PL1 [550, 2550 ] 895 21
Powerbuilder [60, 400] 95 29
SQL [280, 800] 136 81
SQL [801, 4500 ] 127 45
Telon [70, 650] 100 22
Visual Basic [30, 600] 122 54
Min 89 15
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Figure 2.5 A Normal distribution and the standards deviations.
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Figure 6.2 Confidence Intervals & Sample Intervals.
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Figure 5.4 Frequency distribution of the size
(independent variable) in Table 5.1 with N = 212.
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CROS&‘MLK@

sr2013 The Ifo e Software Engineering. Vol.26:No. 4

A New Software

Metric to Complement
Function Points

The Software Non-functional
Assessment Process (SNAP)
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SNAP POINTS -- FINAL BETA TEST RESULTS

Work Effort

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000
SNAP Points

Author ‘ Very strong relationship of SNAP with Effort
mm) R°=0,89 (R? max = 1,0)

- © Copyrights Abran 2014



A ut h oassersonon Figure 4.

= R? = .89 Significance F = 1.7 * 10 -23 Spearman = .85
Runs = pass

&
= Spearman test for rank correlation of .85, with an

associated confidence of statistical significance of
greater than 99% (p  -value <. 0001).
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40

A ut h oassersonon Figure 4.

= R? = .89 Significance F = 1.7 * 10 -23 Spearman = .85
Runs = pass

&

= Spearman test for rank correlation of .85, with an
associated confidence of statistical significance of
greater than 99% (p  -value <. 0001).

But:

‘ These numbers and stats are Invalid

the necessary requiremenst for a regression are not met!
Presence of large outliers which distorts all stats numbers
Meaningless!!

© Copyrights Abran 2014




41

Work Effort

SNAP POINTS -- FINAL BETA TEST RESULTS
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SNAP POINTS -- FINAL BETA TEST RESULTS

4

Work Effort

- - {—
. —

0 500 1,000 1,500 2,000 2,500 3,000 3,500
SNAP Points

4,000 4,500 5,000

o © Copyrights Abran 2014



Effort (Hours)

What it really looked like
for the range for which
there Is enough data

points
ApprOxm | matlvely P Size (Function Points)
An RZ — 0.3 CHO2FG15
2 —
(I:IOt Rl 0)_ O . 89 Figure 2.15 Wedge-shaped dataset in software engineering.
2max =1,

34

CONCLUSION: invalid approach to empirically adopt SNAP!

© Copyrights Abran 2014



Hell is paved all over
with good intentions!
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Estimation iIs
always urgent

Is there a
0 g u sotutkoid?
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Estimation is
always urgent
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Estimation Is
always urgent

| s moalityo
the estimation
model the right
guestion?
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Estimation  Expected Outcomes
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Estimation Outcomes |
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COCOMO -like estimation models

T h efeel6-good ¢ mmmmmmmmm) dead end!
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List of topics

1. Estimation: Craft or Engiéng?

2. The estimation phases

3. Economics concepts for estimation models
(fixed -variable costs, economies of scaleé )

4. Orphean research issues
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Estimation & Uncertainty 1
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Figure 1.5 Uncertainty decreases over time.
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Figure 1.10 Phase A :
Collection of the Inputs for the Estimation Process.
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Figure 1.8 The context of a productivity model.
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4
Project Scope = ?

Stakeholders initial
W ishes

Accounting

6 © Copyrights Abran 2014



4
Project Scope.: Detailled & Approved

Stakeholders initial
W ishes

Agreed Project
Scope!

Accounting
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Estimation  Models : The Uncertainty
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Figure 1.10 Phase B : Execution of the productivity model.
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Figure 3.1 Best & Worst Case Scenarios.
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Figure 3.3 Best & Worst Scenarios & Size Uncertainly.
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Figure 1.11 Phase C : The adjustment process.
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Figure 3.2 Most Likely Scenario & Over-optimism.

© Copyrights Abran 2014



Probability that the
budget is right
20%
Project
1% Budget
5 | Most likely | >
est-ca.se SEERATE Worst-cgse
scenario scenario
CHO3FG04

Figure 3.4 Probability Distribution of Scenarios.
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Figure 1.12 Phase D : Budgeting decision.
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