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Software Quality Metrics

; The purpose of software quality metrics Is to
make assessments throughout the software
life cycle as to whether the software quality
requirements are being met
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Management by Fact

1 A key element of quality management

whereby employees collect data about the
work they perform, and use that

iInformation to make  decisions affecting
their work

i Includes both product and process metrics
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1ISO 9000

1 8 Quality Management Principles:
BCustomer focus
BlLeadership
Blnvolvement of people
BProcess approach
BSystem approach to management
BContinual improvement
BFactual approach to decision - making
BMutually beneficial supplier relationships

I http://asg.org/learn - about - quality/iso - 9000/overview/overview.html
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Factual Approach to Decision **

Making

Effective decisions are based on the analysis of data
and information

Key benefits:
Informed decisions
An increased ability to demonstrate the effectiveness of
past decisions through reference to factual records
Increased ability to review, challenge and change opinions
and decisions
Applying the principle of factual approach to decision
making typically leads to:
Ensuring that data and information are sufficiently accurate
and reliable
Making data accessible to those who need it
Analysing data and information using valid methods

Making decisions and taking action based on factual
analysis, balanced with experience and intuition
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Psychology of Metrics

Any measurement program must have clearly
stated objectives and these should be agreed
by all concerned

People do not like being measured

Measurement should not be used to assess
the individual , but to assess the process

If people are confident about this intent, they
will not waste time  manipulating results

When it is desired to measure a personnel
attribute, such as productivity, it is best done
In teams rather than assessing individuals
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Hawthorne Effect

The very act of measurement can lead to
Improvements in quality or productivity
because people perceive that their efforts are
somehow warranting special attention

through the act of observation

Therefore should not solely rely on initial
evidence from measurement gathering
programs because such improvements are
rarely sustainable
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Metric Selection

; Identify goals

} From these goals formulate  questions in
guantifiable terms

; Establish metricsto verify them
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7 Standard Tools

Check Sheet

Scatter Diagram

Histogram

Run Chart

Cause- and - Effect or Ishikawa Diagram
Pareto Chart

Control Chart

}
}
}
}
}
}
}
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Check Sheet
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Scatter Diagram

1 Shows relationship between two different

Scatter Diagram
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Automation ROI

ROI

No. of Tests (A) 66 reports (assuming one test per report)

Data Entry Points/Test(B) ~8

Data Entry Points Total (A*B) 528

DevelopmentTime (C) 75 hours

Average Dev. Time/Test (C/A) 1.1 hours per test

Auto Execution Time/Test (D) 2 to 4 hours per test

Total Auto Execution Time (A*D) 130to 260 hours

Manual Execution Time/Test (E) 2 to 4 hours per tesf

Total Manual Execution Time Replaced (A*E) 130to 260 hours (3.5 to 7 weeks)

Ratio Auto Dev to Manual (C/(A*E)) 75/130=0.6 or 1.1/2=0.6

Time to Implement each Additional Test ~1 hour

Maintainability Adding a test fora particular report can be
easily done by adding another line to the
Excelspreadsheet.
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Pivot Tables

| I 1 i PivotTable Field List v x

Choose fields to add to report:

Row Labels  |-7lCount of ID V|1 -
[7]Status 7
[|Praject

[ [Tracker

[ |Prierity

[]5ubject

[ |Assigned to

[|Category

[|Target version

[ authaor

[|start i

Mew

Open

Reopened
Ready for Retest
verified

Grand Total

1

Bonwb 8w

Drag fields between areas below:
“ PReport Filter [ column Labels

§] Row Labels ®  Values
Status - Count of ID -

] Defer Layout Update [ Update

anad T L m I
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Group

Issue Age

Status (Multiple Items)

Count of Age (weeks) Column Labels

Row Labels [+] High Medium Low Grand Total 40

o 1 7 3 11

1 11 1 12 35

2 1 5 1 7

3 4

5 1 1 26 28 30

5] 1 4 25 30

7 2 23 13 38 25 -

8 6 6

9 2 2 20 4 N Low
10 2 2 4 B M Medium
11 1 2 3 B High
12 3 2 5 15 1

13 1 2 3

14 1 1 10 4

16 1 1

17 1 1 2

18 1 1 2 7

20 2 2

21 1 1 0 .

23 1 4 3 D1 2 3 5 6 7 8 2 10 11 12 13 14 16 17 18 20 21 29

Grand Total 11 92 171
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Status Pie Chart

Row Labels Count of ID
Mew

Total

Open
Reopened
Ready for Retest
Verified

Grand Total

EU'IMGSH

Ready for
Retest W New

W COpen
W Reopened

New
m Ready for Retest

m verified
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Import CSV into Excel
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1 ID Status Priority Start Due date Severity
2 1 Closed Medium 03/08/2010 03/18/2010 Medium
3 3 Closed Medium 03/10/2010 05/05/2010 Medium
4 4 Closed Medium 03/19/2010 03/25/2010 High

5 5 Closed Medium 03/19/2010 Medium
) 6 Closed Medium 03/139/2010 03/26/2010 Medium
7 7 Closed Medium 03/19/2010 Medium
8 8 Closed High 03/19/2010 03/24/2010 Medium
9 9 Closed Medium 04/26/2010 05/07/2010 Medium
10 11 Closed Medium 03/10/2010 03/31/2010 Medium
11| 13 Closed Medium 03/24/2010 Medium
12 14 Closed Medium 04/16/2010 04/29/2010 Medium
13 15 Closed Medium 03/24/2010 03/31/2010 Medium
14| 16 Closed Medium 02/03/2010 04/08/2010 Medium

4 4 » M| export . ByDate . Dpeneatln'sed o Mew Area by Priority .~ Open Are| [l
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Calculated Columns

AC5 - fe | =IF{$E5="Medium",5W5,"")
b B W i A AB AC AD AE AF

1 Ip Status X Age (days) " Age (weeks) OpenedLow OpenedMed OpenedHigh  ClosedLow ClosedMed

2 1 Closed 232 33 2010-03-08 2010-10-26
3 3 Closed 230 32 2010-03-10 2010-10-26
4 4 Closed 221 31 2010-03-19 2010-10-26

EI 5 Closed 33 4 I E E 2ﬂ1ﬂ-ﬂ3—19.| 2010-04-21

& & Closed 13 1 2010-03-19 2010-04-01
7 7 Closed 221 31 2010-03-19 2010-10-26
B 2 Closed 5 1] 2010-03-1%

] 4 Closed 183 26 2010-04-26 2010-10-26
10 11 Closed 100 14 2010-03-10 2010-06-18
11 13 Closed B 12 2010-03-24 2010-06-18
12 14 Closed 193 27 2010-04-16 2010-10-26
13 15 Closed 216 30 2010-03-24 2010-10-26
14 16 Closed 265 37 2010-02-03 2010-10-26
15 17 Closed 230 32 2010-03-10 2010-10-26
16 18 Closed 242 34 2010-01-28 2010-09-27
17 1% Closed 21 3 2010-03-10 2010-03-31
1B 20 Closed 257 36 2010-02-11 2010-10-26
19 21 Closed 181 25 2010-04-28 2010-10-26
20 22 Closed 237 33 2010-03-03 2010-10-26
21 23 Closed 2 1 2010-03-22 2010-03-29
22 24 Closed 7 1 2010-03-22 2010-03-29

AL Sleaemoad "q11 2N andn A2 N e O T I T Y

M 4 » M| export -~ ByDate - OpenedClosed .~ Mew Area by Priority .~ Open Area by Priority - Open -~ Open by Priority . Oper( JNILu NN

Marc O'Brien - Professional Development Summit May 4, 2011



',:}' TGA

Calculated Week

AL2 - fe | =IF(Y2="","" INT(Y2/7)*7+2)
A B v AK AL AN AO

1 ID Status X OpenWeek CloseWeek

2 1 Closed Eﬂlﬂ—ﬂE—ﬂEI Eﬂlﬂ—lﬂ—l'j!

3 3 Closed 2010-03-08 2010-10-25

< 4 Closed 2010-03-15 2010-10-25

3 5 Closed 2010-03-15 2010-04-19 EI‘:'L'I

¥ 6 Closed 2010-03-15 2010-03-29

7 7 Closed 2010-03-15 2010-10-25

a8 8 Closed 2010-03-15 2010-03-22

9 9 Closed 2010-04-206 2010-10-25

10 11 Closed 2010-03-08 2010-06-14

11 13 Closed 2010-03-22 2010-06-14
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ByDate Worksheet

B121 s fe | =COUNTIF({export!W:w,A121) |
A B C D E F G H

1 Date Opened Closed OpenedCumulative ClosedCumulative Open Cumulative OpenedLow OpenedMed
118 2010-05-24 0 0 a5 10 85 0 0
119 2010-05-25 1 1 96 11 85 0 1
120 2010-05-26 7 1 103 12 91 2 1
EI 2010—05—2}" 1?_' 7 120 19 101 5 6
122 2010-05-28 1 1 121 20 101 0 1
123 2010-05-29 0 0 121 20 101 0 0
124 2010-05-30 1 0 122 20 102 0 1
125 2010-05-31 1 3 123 23 100 0 1
126 2010-06-01 0 0 123 23 100 0 0
127  2010-06-02 0 0 123 23 100 0 0
128 2010-06-03 5 0 128 23 105 4 0
129  2010-06-04 4 0 132 23 109 2 2
130 2010-06-05 0 0 132 23 109 0 0
131 2010-06-06 0 0 132 23 109 0 0
132 2010-06-07 0 0 132 23 109 0 0
133 2010-06-08 0 0 132 23 109 0 0
134 2010-06-09 0 2 132 25 107 0 0
135 2010-06-10 2 2 134 27 107 1 0]

M 4 » ¥ | export | ByDate  OpenedClosed .~ New Area by Priority - Open Area by Priority -~ Open .~ Open by Priority - Open by Assigned To - [l [
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Calculations

| D3 - (- fe | =B3+D2
A B c | D | E
1 Date Opened Closed OpenedCumulative ClosedCumulative
2 2010-01-28 1 a 1 g
(3 2010-01-29 l—B—BJ 1l 0
4 2010-01-30 a a 1 a
5 2010-01-31 a a 1 a
o] 2010-02-01 a a 1 a
7 2010-02-02 a a 1 a
a8 2010-02-03 1 a 2 a
F3 - fe | =D3-E2
A B C D E F |
1 Date Opened Closed OpenedCumulative ClosedCumulative Open Cumulative
2 2010-01-28 1 o 1 g 1
(3 2010-01-29 0 0 . e H— 1l
4 2010-01-30 a a 1 a 1
5 2010-01-31 a o 1 a 1
6 2010-02-01 a o 1 a 1
7 2010-02-02 a o 1 a 1
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Group

Atlantic

Hours

825
75.0
| |
675 — e C LU AtiVE Hours /
00 +—m ] 005
525 —— e B0%
45.0
375
30.0
225
15.0
75
ﬂ-ﬂ 1 1 1 1 1 1 1 1 1 1 1 1 1
% a a a a a a a a a a a a a
g ¢« < 4 < 4 4 4 L L 4 L I 4
— [t (L8] L= (Tg] El..'l [m )] ] —i (Tg] (V] = ()]
— — —i —i —i —i —i [t ] [t ] [t ] [t ] [t ] [t ]
Date
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Rayleigh Model

Dynamic model that uses the current
development defect patterns to estimate end -
product reliability

Can be used for projecting latent software
defects of the software product when the product
IS avallable to the customer

Provides

Objective statement of the  quality of the product

Can be used for resource planning for maintenance
phase

Measures number of defects in a specified time
Interval
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Defect Rate

; Assumes defect rate observed during
development process Is positively correlated
with the defect rate in the field

N

\\

1
/ ;\""wp....ﬂ

o hﬁhﬁk_m
A B C D E
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Defect Removal

If more defects are discovered and removed
earlier , fewer defects will remain in  later
stages

l.e. Field quality will be better

In the following the  areas under the curves
are the same but curve peaks at different
points

Curves that peak earlier have smaller areas in
the tall
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Discover Defects Early
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Do it right the first time

1 If each step of the development process is
executed properly, with  minimum errors
injected , the end product quality will be good

1 If errors are injected, they should be removed
as early as possible, when the cost of finding
and fixing defects is much higher that at the
front - end

Marc O'Brien - Professional Development Summit May 4, 2011



. N [GA
Cease Dependence on Mass

Inspection

} 'You cannot inspect quality into a product
1 Quality must be built into the product

1 If you depend on inspection (testing) to
achieve quality, you fail to look at the process
to improve it

1} QA vs. QC

i Inspect the process, not the product
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Detected/Closed

1000
900 —r
- Closed includes only Status = Closed or Rejected. ‘J’f
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Detected Area by Priority
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Open Area by Priority
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Open-Closed=Total Open
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