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Quality Assurance (QA): definicao dos processos e padronizacdoes que devem
conduzir a produtos de alta qualidade e introducao de processos de qualidade
na manufatura

Quality Control: aplicacao dos processos de qualidade com o objetivo de
remover aqueles produtos que ndo possuem o nivel desejado de qualidade

Software Development D1 D2 D3 D4 D5
Process ) ) ) ) e
(. ' . 4 \« =
Quality Management
Process
? ? T ? | (f | ? | ? | ?_‘
Standards and  Quality Quality Review Reports
Procedures Plan
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Usability Security Testability
Reusability ~ Reliability _ Adaptability _
Efficiency Resilience Modularity
Learnability Robustness Complexity
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Product Delivery Processes Supporting Processes

1SO 9001

Business Business ‘ Quality Models
Acquisition Management |

instantiated as

Design and ( Supplier ) l
Development Management . o

Quality Manual Quality Process

Ut

Inventory ) | ) _
Test Management / is used to develop instantiated as
Production and Configuration Project 1 Project 2 Project 3 Project Quality
Delivery Management ) Quality Plan Quality Plan QualityPlan Management
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Service and
Support Supports
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Inspecao (Inspection): peer review de qualquer trabalho produzido pelos
individuos do grupo, objetivando a descoberta de erros através da aplicacao de

um processo bem definido (Fagan Inspection). Verifica se as padronizacoes e
diretrizes estao sendo seguidas

Revisao (Code Review): tipo especial de inspecao onde uma equipe examina
um codigo-fonte e corrige os defeitos nele encontrados. Um defeito pode ser:
um requisito inapropriadamente implementado, uma funcionalidade que nao
funciona ou uma funcionalidade que pode ser melhorada. Importantes para

realizar treinamento cruzado dos programadores e ajudar oS menos experientes
com boas praticas de desenvolvimento
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External Quality Attributes

Maintainability

Reliability

Reusability
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Internal Attributes

Depth of Inheritance Tree

Cyclomatic Complexity

Program Size in Lines
of Code

Number of Error
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Software metric Description

Fan-in/Fan-out

ize of ...Length of code
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y of a program. This control
derstandability. | discuss

Fan-in is a measure of the number of functions or methods t
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Cyclomatic complexity

This is a measure of the size of a program. Generallv. the larger the s

4

corspoments ikely tn be. Fangtiofooda

This is a measure of the control complexit
complexity may be related to program un
cyclomatic complexity in Chapter 8.

143

"$& $* () $ 13



Length of identifiers

Depth of conditional nesting

Fog index

This is a measure of the average length of identifiers (names for variables,
classes, methods, etc.) in a program. The longer the identifiers, the more

likely they are to be meaningful and hence the more understandable the

program.

This is a measure of the depth of nesting of if-statements in a program.
Deeply nested if-statements are hard to understand and potentially
error-prone.

This is a measure of the average length of words and sentences in
documents. The higher the value of a document’s Fog index, the more
difficult the document is to understand.
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Object-oriented metric Description

This is the number of methods in each class, weighted by the complexity of
each method. Therefore, a simple method may have a complexity of 1, and
a large and complex method a much higher value. The larger the value for
this metric, the more complex the object class. Complex objects are more
likely to be difficult to understand. They may not be logically cohesive, so

Weighted methods per class
(WMC)

31 2ninnatitanse traa

rels in the inheritance tree
rerations (methods) from
iree, the more complex the
»e understood to understand

diate subclasses in a class. It

. whereas DIT measures its
greater reuse. It may mean that
base classes because of the

m.
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Depth of inheritance tree (DIT)

Number of children (NOC)

CAaNnol be redsad enectwely 25 superdasse

This represents the number of discrete ley
where subclasses inherit attributes and of
superclasses. The deeper the inheritance
design. Many object classes may have to |
the object classes at the leaves of the tree

This is a measure of the number of imme
measures the breadth of a class hierarchy
depth. A high value for NOC may indicate
more effort should be made in validating
number of subclasses that depend on the
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Coupling between object
classes (CBO)

Response for a class (RFC)

Lack of cohesion in methods
(LCOM)

Classes are coupled when methods in one class use methods or instance
variables defined in a different class. CBO is a measure of how much
coupling exists. A high value for CBO means that classes are highly
dependent, and therefore it is more likely that changing one class will
affect other classes in the program.

RFC is a measure of the number of methods that could potentially be
executed in response to a message received by an object of that class.
Again, RFC is related to complexity. The higher the value for RFC, the more
complex a class and hence the more likely it is that it will include errors.

LCOM is calculated by considering pairs of methods in a class. LCOM is
the difference between the number of method pairs without shared
attributes and the number of method pairs with shared attributes. The
value of this metric has been widely debated and it exists in several
variations. It is not clear if it really adds any additional, useful information
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Customer involvement

Incremental delivery

People not process
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Customers should be closely involved throughout the development process.
Their role is provide and prioritize new system requirements and to evaluate
the iterations of the system.

The software is developed in increments with the customer specifying the
requirements to be included in each increment.

The skills of the development team should be recognized and exploited. Team
memhere chnuld ba left tn dayelon. their man wwave of wwarkina snithout o o s

Embrace change

L T

presiy i Huesprrpe:

Expect the system requirements to change and so design tl
accommodate these changes.

Maintain simplicity

Focus on simplicity in both the software being developed a
deuelnpment precess Shersverpias s, ackivelpsrsrdkdo el
from the system.
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Incremental planning Requirements are recorded on Story Cards and the Stories to be included in a
release are determined by the time available and their relative priority. The
developers break these Stories into development ‘Tasks’. See Figures 3.5 and 3.6.

Small releases The minimal useful set of functionality that provides business value is developed
first. Releases of the system are frequent and incrementally add functionality to
the first release.

Simple design Enough design is carried out to meet the current requirements and no more.

Test-first development An automated unit test framework is used to write tests for a new piece of
functionality before that functionality itself is implemented.

Refactoring All developers are expected to refactor the code continuously as soon as possible
code improvements are found. This keeps the code simple and maintainable.
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1e code. expertise develop and all the developers take responsibility for all of tt

Anyone can change anything.

dle system. Continuous integration As soon as the work on a task is complete, it is integrated into the wh
E— N After anv such inteeration.all the unit tests in_the system must pass.._.
acceptable as the net effect is Sustainable pace Large amounts of overtime are not considered
productivity often to reduce code quality and medium term
(the Customer) should be On-site customer A representative of the end-user of the system
1 an extreme programming available full time for the use of the XP team. Ir
lopment team and is responsible process, the customer is a member of the deve
or implementation. for bringing system requirements to the team fi
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Version ;
Private
Management
Workspace
System
l Tests Fail
R
Check-out Build and Make Build and Tests Fail
Mainline Test System Changes Test System
l Tests OK
Check-in to Build and OK Commit
Build Server Test System Changes to VM
Version
Build Server = Management
System
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Um build € muito mais que uma simples compilacéo (ou interpretacédo, em
linguagens dinamicas). Pode envolver a compilacao, teste, inspecao e
implantacao, dentre outras coisas. Um build é o processo de integracao de

codigo-fonte e verificagcao que o software funciona corretamente, como uma
unidade
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Feedback
Mechanism

De\r'e|0pel’ Generate
Commit Changes
S © ——
Commit Changes —> Poll ——— | Build Script
Developer
_ Compile Source Code,
Commit Changes ~ Subversion Cl Server Integrate Database,
Version Control Integration Build Run Tests,
Repository Machine Run Inspections,
Deploy Software
Developer
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