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Software Industry Today

A The software industry still isn't doing a very good job at
managing by the numbers

oOftenti mes, software projects a
three metrics: schedule/effort and critical defects
found during testingo

A This is a flatland view for a multi - dimensional terrain
problem: "flying a plane using only a watch and a fuel
gaugen

A Other metrics must be in the equation as well, representing
what will be built (product scope/quality) and how it is built
(process)
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Problem Statement

oYou canot fi1 x
what vyou refuse to

A When guantitative information is
missing:
I Management is like an emperor without
clothes: decisions are not based on facts

I Improvement initiatives result in satisfying
standards/models instead of tangibly
Improving measured capability



What Is Improvement?

At is NOT about

I Satisfying a model/standard
I Implementing the next hype

A It is about becoming

I More predictable (performance)
I Faster (efficiency)

I More effective (scope)

|

| Better (quality)
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Questions ...
]

ADi d you ever go after
model/standard or hype?

I If yes, how (much) did it help you?

A Are you able today to tell what
targeted, actual and historical values
of your main KPIs are?

I If not, would you be interested to know?



Being Successful

A Knowing the (performance) capability of your
organization through the collection and analysis of
historical data

A Making credible commitments In terms of what will
be delivered when against what cost

A Managing development once it starts; this requires
earned value management, activity distribution
management and effective scope and quality
management

A Analyzing the impact of new initiatives by
assessing how capability is affected in which areas;
this prevents organizations from chasing hypes

© SE -CURE AG



v

2. Empirical Information

A Empirical Models
I Putnam SLIM
I COCOMO Il

A Empirical Laws
I Minimal development time!

A Benchmarking Data
I Guru: Capers Jones

A Observation
I Avallability hardly known, seldom used ...
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Empirical Models

characteristics
(product, platform, personnel, project)

schedule
Empirical Models >
features (Putnam SLIM, COCOMO 1)
: +
size :
Benchmarking Data >
effort

capability
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Empirical Laws
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Schedule Acceleration

log (effort)

size Z
productivity ¢

Question:
staffing rate y
What would even
be a better change?

>
log (schedule)

Optimal development time
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Acceleration Measures

Higher Staffing Rate

I This means being able to allocate more people to the project
under the condition that they can do effective work

Reduced Functionality

I This means scaling down the product thereby reducing the
volume of code created

Increased Reuse

I Component -based development can significantly accelerate the
project schedule, re -use of models and documentation as well

Increased Productivity

I This means generating more output against less effort
Or something else ...?

I Areal paradigm shift?

I But what could that possibly be ...?
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Rule of Thumb

Schedule = 4 * Effort 1/3

(average project size, embedded, unit: months)



Business
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System
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Source: QSM

Productivity Index
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Productivity Index (PI) w/ * 1 Standard Deviation
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Benchmark (Jones 2008)

Schedule

(months)
100 FPs
1'000 FPs
10'000 FPs
100'000 FPs
Effort

(staff months)

100 FPs
1'000 FPs
10'000 FPs
100000 FPs

Productivity (FP

per staff month)
100 FPs
1'000 FPs
10'000 FPs
100'000 FPs
Defect Potentials

(per FP)
100 FPs
1'000 FPs
10'000 FPs
100'000 FPs
Removal

Efficiency
100 FPs
1'000 FPs
10'000 FPs
100'000 FPs

Defect Density

(per FP)
100 FPs

1'000 FPs
10'000 FPs
100'000 FPs

MIs

Average

6.00
18.00
48.00
68.00

MiIs

Average

4.8
61.0
2'150.5

37'037.0

MIS

Average

21.00
16.40
4.65
2.70

MIs

Average
4.00
5.00
6.00
7.25

MIs

Average

92.0%
85.0%
61.0%
65.0%

MIS

Average

0.32
0.75
1.14
2.54

Best
4.50
12.00
24.00
52.00

Best
1.0
20.0
666.7
16'666.7

Best
100.00
50.00
15.00
6.00

Best
1.75
2.75
3.50
4.60

Best
97.0%
96.0%
94.0%
92.5%

Best
0.05
0.11
0.21
0.35

Outsource

Average
7.00
19.00
47.00
63.00

Best
4,25
11.00
23.00
50.00

Outsource

Average

Best

5.3 0.9
63.3 16.7
2'127.7 625.0
33'333.3  14'285.7
Outsource
Average Best
19.00 115.00
15.80 £0.00
4.70 16.00
3.00 7.00
Outsource
Average Best
4.10 1.60
5.05 2.60
6.30 3.30
7.40 4.50

Outsource

Average

Best

90.0% 98.0%
84.0% 97.0%
82.0% 95.0%
70.0% 93.5%
Outsource

Average Best
0.41 0.03
0.81 0.08
1.13 0.17
2.22 0.29

Commercial

Average
8.00
22.00
46.00
64.00

Best
5.00
12.00
24.00
48.00

Commercial

Average

9.1 1.0
107.5 16.7
2'173.9 666.7
25'000.0  10'526.3
Commercial
Average Best
11.00 100.00
9.30 60.00
4.60 15.00
4.00 9.50
Commercial
Average Best
4.00 2.00
5.00 3.00
6.40 3.60
7.70 4.50

Best

Commercial

Average

Best

94.0% 97.0%
92.0% 95.0%
90.0% 93.5%
88.0% 92.5%
Commercial
Average Best
0.24 0.06
0.40 0.15
0.64 0.23
0.92 0.34

Systems

Average
9.00
24.00
45.00
63.00

Best
5.00
14.00
28.00
48.00

Systems

Average

11.1 1.3
144.9 20.0
1'960.8 666.7
24'096.4  13'333.3
Systems
Average Best
9.00 80.00
6.90 50.00
5.10 15.00
4.15 7.50
Systems
Average Best
5.00 225
6.00 3.30
7.00 3.80
8.00 4.40

Best

Systems

Average

Best

97.0% 98.5%
96.0% 96.5%
95.0% 96.0%
93.0% 95.0%
Systems
Average Best
0.15 0.03
0.24 0.12
0.35 0.15
0.56 0.22

Military

Average
10.00
36.00
60.00
72.00

Best
6.00
16.00
32.00
54.00

Military

Average

17.9 1.8
208.3 33.3
2'631.6 1'000.0
47'619.1  14'285.7
Military
Average Best
5.60 55.00
4.80 30.00
3.80 10.00
2.10 7.00
Military
Average Best
5.50 250
6.75 3.65
7.80 4.00
8.50 4.80

Best

Military

Average

Best

96.0% 98.0%
93.0% 96.0%
92.0% 95.5%
91.0% 95.0%
Military

Average Best
0.22 0.05
0.47 0.15
0.62 0.18
0.77 0.24

Average

3.00

10.00
40.00

Average

4.0 0.8
4.6 13.3
5.6 400.0
Web
Average Best
47.30 125.00
25.60 75.00
12.00 25.00
Web
Average Best
4.00 1.50
4.60 2.25
5.60 2.75

Average

87.0% 99.5%
87.0% 97.0%
82.0% 94.5%
Web
Average Best
0.52 0.01
0.60 0.07
1.10 0.15

Web

Best
2.00
10.00
18.00

Web

Best

Web
Best
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Benchmark

- Process Eft

(Jones/Sassenburg)

iciency

Reguirements 7.5%
Prototyping
Architecture

Project plans

Initial design

Detail design
Design reviews
Coding

Reuse acguisition
Package purchase
Code inspections
Indepe ndent V&YV
Conf. management
Formal integration
User documentation
Unit testing
Function testing
Integration testing
Systems testing
Field testing
Acceptance testing
Indepe néent testing
Quality assurance
Installation/training
Project management

0.5%

B.0%
7.5

20.0%

7.0%

2.0%
12.0%

4.0
B.0%
5.0
7.0%

E.0%

9.0%

-
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Outsource

5 P A/R

1L.5%

0.5%

3.5%
B0
5.0
B0

3.0%

3.0%
12.0%

Commercial
C 2]

1L0%

L0%

15%

1.5%

L0%

11.0%

A/R

R

A T L
== I = ]
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T.0%
6.0%

20.0%

2.0%

L0%
1.5%

=]
[=]
-

10.0%
5.0%
E.0%
5.0%
E.0%
1.5%
LO0%

10%
12.0%

7.0%

1.0%

B.0%
7.0%

16.0%

2.0%

1.0%

1.0%
1o

10.0%

10w
13.0%

33.0%
E.0%
1.0%

10.0%

L0%
10.0%

10.0%

30.0%

] 5L.0%

1B.0%  2.0%

29.0%

53.0%

19,54 4.0 23.5%

40 130 6.0

27.0%

L5 16.0% B0 24.5M

1036 16.5% 5.0%

27.5%

49,03 11.0%

10.0%

30.0%

Legend:

C = Core activities

S =5Support activities

P = Prevention activities

AR = Appraisal, rework activities

Reference:

"Applied Softwore Meosurement”, Jones, 2008,
MeGraw-Hill, 1SBN §78-0-07-150244-3.
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3. Key Performance Indicators

oGetting too little or too much data_ Is
easy, Identifying and extracting the
relevant data and converting it to
meaningful Information for
everyone is the challenge o0




KPIs versus Metrics

A KPIs (= meaningful information) are meant

to gauge progress toward or benchmark against

vital, strategic objectives usually defined by
upper management

A Metrics (= data) at a lower detail level are
measured attributes of a process or a product

A The goal of KPlIs is to foster greater visibility and
faster reaction to opportunities and threats,
hereby enabling informed decision -making
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KPI Characteristics

. AKP
. AKP
. AKP
. AKP

echoes organization goals
IS decided by management
provides context

creates meaning on all

organizational levels

. AKP
. AKP
. AKP

IS based on legitimate data
IS easy to understand
leads to action



KPI Selection Criteria

A Must support  project management  in
analysing, planning and monitoring
projects

A Must inform  management where a project
stands and in what direction it is heading

A Must support business units  in measuring
their capability improvement over time

A Must support organisations in
comparing/benchmarking business units



Questions to Answer

A Project Performance
I What is the prediction of the performance of
the project?
A Process Efficiency
I How efficient is the development process?

A Product Scope

I How large and stable is the scope of the
planned effort in terms of features and size?

A Product Quality

I What is the expected quality of the resulting
product (reliability and maintainability)?
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Derived KPI| Categories

A Project Performance (= how predictable?)
I Cost, schedule, staffing rate, productivity

A Process Efficiency (= how fast?)

I Effort distribution (Cost of Quality model)
A Product Scope (= how much?)

I Features, size

A Product quality (= how well?)

I Complexity, test coverage, removal efficiency,
defect density
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Schedule (PP)

KPI Schedule (Project Performance)
Evaluate expected end date (actual) with respect to baseline (target) to see how well
the project is performing with respect to schedule

Information Need

Measurement Method  Expected end date

Scale integer from zero to infinity Data sources:
Type of Scale ratio Historical value
Unit of Measurement calendar date Target value
Reporting Frequency _ Actual value

Historical value - Responsible person
Target value
Traffic Lights
A Low (days)
A High (days)
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Effort (PP)



