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We enable our clients to gain quantitative insight in the technical quality
of their software systems

This enables our clients to (re-)gain control over their software

This results in evolvable systems and a lower cost of ownership
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While buying or building a house, a
technical inspection Is best practice

While investing In software:
act likewise!



A well managed software
development process:

does not automatically result in
high quality software
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What Is more costly:

developing high or low
guality software?

(high quality is NOT more costly)
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What Is more costly:

maintaining high or low
guality software?

(low quality is MUCH more costly)
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80% of TCO In operational
phase of lifecycle

Technical quality of
software Is key factor for
cost-cutting

(you better manage software quality!)



Cost Distributions: Industry Averages ( :
S

20% Total costs
l l l l l l l l l l Realisation
_ and Product
Requirements Analyse |——  Design ——»  Testing Release
10% 15% 30% + 45%
Defects . . ]
4] Operations / Maintenance Product
- — ! Release
Defect repairs 20%
+ (Leaming software takes: == 50%)
New enhancements 80% End—c:f—f_rf?
New
Requirements 80% Total costs

Sources: Boehm Jones Pfleeqger Fieldstad. ..



Software quality and IT costs /
time to market

How are they related?



Kosten und Durchlaufzeit sind C
von der Code-Qualitat abhangig -

Theoretische und
empirische
Forschung

Wartbarkeit als als
Funktion der Funktion der
Kennzahlen Wartbarkeit

Plan-

messbare
Kennzahlen




Substanzwert vs. Verkehrswert von Software € ¢ ™
S
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ISO 9126: software quality model < r
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Software quality

functionality portability

reliability efficiency

usability maintainability

analyzability
changeability

stability
testability




Maintainability < lﬂ” P

Software iTiU rovement Grou

Maintain

Analyze Change Stabilize Test

Analyzability: easy to understand where and how to modify?
Changeability: easy to perform modification?

Stability: easy to keep coherent when modifying?
Testability: easy to test after modification?




Definition: < ;
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Code duplication measurement

0: abc 34: XXXXX

1: def 35: def

2: ghi 36: ghi

3: Kl 37: jKI

4: mno 38: mno

S: pgr 39: pgr

6: stu 40: stu

7. VWX 471: vwx

8:yz 7 427 XXXXXX 7

Number of duplicated lines: 14



Definition < r
CompleXity B the Mccabe index :uwe[mu%aﬂrexuﬁrowp
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.

Number of independent, non-circular paths per method




Example of quality measurement € :
Complexity - the McCabe index -
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Cyclomatic Complexicity Risk Evaluation
1-10 A simple program, withjout much risk
11-20 More complex, moderate risk
21-50 Complex, high risk program
> 50 Untestable program (very high risk)

. . very high
very high high 206
7%

moderate
13%
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Abstractness Conditionally compiled code Duplicated lines (relative)
Afferent coupling Cosmetic issues Efferent coupling
Analyzability _ Covariant equals Empty block
ﬁsgerl_ts-McCaLt;e rstlg at Cursors per function Empty blocks

tin Loop-at-block violation Data abstraction coupling (Limit = 7) Empty catch
Avoid inner assignment - :

: . Decision density Empty JavaDoc
Avoid star import _ _
Best maintainable module Deleted lines Empty lines
Biggest duplicates Delete-statements Empty statement
Biggest files Different exceptions caught Equals No Hashcode
Biggest handwritten units Directory depth Exception handling
Biggest units Double checked locking Exclusion statements
Boolean expression complexity Double imports Explicit initialization
Changeability Duplicate constants Explicit parameter typing violation
Changed lines o Duplicate lines (relative) Fan in
Class fan-out complexity (Limit = 20) Duplicate numbers Fan out
Clover Code coverage : . .
Duplicate strings File churn
Code churn . . :
Duplicated lines File count

Complexity per section



Files too long

Function points

Halstead volume

Hidden field

Hide utility class constructor
lllegal catches

lllegal catches no rethrow

lllegal instantiation

Inconsistent file name violation
Incorrect usage of tables keyword
Incorrect use FOR ALL ENTRIES
Inheritance depth
Insert-statements

Instability

Internal Fan

Internal table line processing
JUnit test case

Lines

Lines after code cleaning
Lines of Abap in BSP
Lines of biggest duplicate source
Lines of code

Lines of code in methods
Lines of comments

Lines of dead code

Lines of HTML-code

Lines of indirect dead code
Lines of Java

Lines of JavaScript

Lines of SQL code

Lines of VB.Net in ASP
Lines of VBScript in ASP
Lines per exception-block
LOC/McCabe

g
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Logical OS call violation
Magic number
Magic strings
Maintainability
Maximum inheritance depth
McCabe complexity
Method fan-in
Method fan-out
Method inheritance factor
Methods too long
Methods too long percentage
Methods-McCabe ratio
Missing default case
Missing else

Missing Exceptionhandling after
RFC

Missing file status violation
Missing JavaDoc



Missing package declaration
Missing super call

Modified control variable
Modifier order

Module violations
Module/layer violations

Most asserts

Most complex units

Most frequently changed files
Most used extentions

Most used words

Multiple string literals
Multiple variable declerations
Mutable Exception

Nested If depth

Nested select statements
Nested Try depth

Non final static Bean

NPath complexity

Nr of alter statements

Nr of corresponding keywords
Nr of expressions

Nr of form element entities

Nr of Kb

Nr of localsection element entities
Nr of navigation element entities

Nr of operators

Nr of stop run

Nr of webapplication entities
Nr of words

Nr. of application instrument
classification entities

Nr. of arguments
Nr. of catch blocks

No decimal-point is comma violation Nr. of classes

NTr.
NTr.
NTr.
NTr.
NTr.
NTr.
NTr.
NTr.
NTr.
NTr.
NTr.
NTr.
Nr.
Nr.
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of COBOL programs
of concept entities
of files
of finally blocks
of Forms
of Function Points
of Functions
of halts
of Inner-procedures
of knowledge-model entities
of localbron entities
of man months
of methods
of methods violating max.

complexity

Nr.
Nr.
Nr.

of Modules
of Packages
of parameters
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Nr. of procedures Number of prepare statements Redundant lines percentage
Nr. of reference-concept entities Number of Queries Redundant modifier
Nr. of relation entities Number of separate hierarchies Return Count
Nr. of Reports Number of subtypes Select * violation
Nr. of sections Numerical constants Select single inside loop
Nr. of stored procedures On change violation Select-statements
Nr. of switch blocks Parameter assignment Severe violations
Nr. of switch cases Parameter padding Shepperd complexity
Nr. of templates Percentage of comments Stability
Nr. of Triggers Percentage of dead code String constants
Nr. of try blocks Percentage of dead code in methodsString literal equality
Nr. of units Percentage of java Switch misses default
Number of assert-calls Percentage of javascript Test coverage
Number of asserts Percentage of violations Test not-equal in query
Number of debug-calls Perform in program violation Testability
Number of extensions Raise statements per exception Tested catch blocks
Number of GOTO's block Tested error constructs
Number of literal constants Redundant lines Tested throws

Rediindant line<s (relative)
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Text symbols Warnings
The total number of entities With-header-line violation
Throws Count
TODO match
Too complex

Too many arguments
Too many joins

Total number of coding standard
violations

Total number of violations
Unique lines

Unnecessary parenthesis
Unused imports

Unused Javadoc tag
Update on non-locked table
Update on SAP table
Update-statements



. oy
Example of quality measurement: < ' 3
Complexity vs. function points -
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Complexity / Module

g

0 1000 2000 3000 4000 5000 6000 7000
Function Points



Mapping source code properties onto quality ( [H” ;
sub-characteristics
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Appraisal ++ ++ + + + 0 ++ + 4 ++
Changeability X X X X X +
Analysability X X X X X X +
Stability X X X ++
Testability X X X X +
Manageability X ++
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June 2009

A 141 systems
A 36 languages Benchmarks
ALines: 75,884,118;

ALines of code: 41,179,824

A 96 companies from 15 countries




Benchmark < l ;
Comparing languages (complexity) -
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W Low risk {1-10) | Moderate risk (11-20) M High risk {21-50) M Untestable (> 50)

100.00%

I
75.00%
50.00%
25.00%
0.00% T T
C# Java C++

JavaScript C coBoL



Benchmark Q
Comparing languages (redundancy) -

Al
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100.0%
Benchmarks
75.0%
50.0%
25.0% - - |
0.0 | HEE l_l_-_L

Java JavaScript JSP C# C,C++
" 0-5% M5-35% 35-65% W 65-95% M 95-100%



Agend -
<13

Software Improvement Group

31
Introduction

IT Costs and Time / Code Quality
Applications:
Software Risk Assessment
Software Monitor
DocGen

Certification

Summary



products and services (
S
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A Automated generation of technical documentation and logic
A Performed frequently - interfaced to software development team
A Results on website

Assessments

A Exhaustive research of software quality and risks
A Answers specific research questions
A One time execution

Monitoring
A Automated quality measurements executed frequently (daily-weekly)

AResults posted on 6quality cockpité

APrevents development of software which

on

Certification

A Five levels of technical quality

I

W €
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