Computing and SE |
Chapter 12: Software Testing

Er-Yu Ding
Software Institute, NJU



> w e

Main Contents

What Is software testing
Testing Level

Testing Strategies

Activities of software testing



1. What Is software testing
---Software Correctness

A Software Correctness

I A program P Is consider&dth respect
to a specificatiory, if and only If:

AFor each valid input, the output of P is in
accordance with the specification S

A Software is never correct no matter
which developing technigue is used
A Any software must be validated and
verified
I Verification and Validation



1. What Is software testing
--- Verification and Validation

A Validation: is the system correct with
respect to some specification?

A Verification: did we build the right
system?
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A V&V generally refers to any activity

that attempts to ensure that the
software will function as required



1. What Is software testing
--- If software not correa

A Definitions

I Fault/ DefedtThe cause of a failure, e.g., a missing or
Incorrect piece of code

T Errori An intermediate unstable state

I Faillureg The manifested inability of the program to peri
function required, i.e., a system malfunction evidencec
Incorrect output, abnormal termination or unmet time &
constraints.

A Relationship

I Afault ma%/ remain undetected long time, until some e
activates it.

i If an when the enpoopagates to the output, it eventually
causes the failure.
A Faul®h Erros Failure

I This chain can recursively iterate: a fault in turn can be
by the failure of some other interacting system.



1. What Is software testing
---Common V&V Activities

A Static Analysis Technigues

I Based solely on the (manual or automated)
examination of project documentation of soft\
models and code, and of other related inform
about requirements and design

I Generally yields valid results, but may be we:
precision

A Dynamic Test Technigues

I Exercise the software in order to expose pos:
failures

I Behavioral and performance properties of the
program are also observed

I Yields more precise results, but only holding
examined executions



1. What Is software testing
---Static Technigues

A Can be applied at the requirements phase; at the design p
during the implementation phase

A Traditional Static Technigjimesvily manual, efpoone, time
consuming

I Software inspectioinThe stefpy-step analysis of the documents
(deliverables) produced, against a carnedklist of common and
historical defects

I Software reviewisThe process by which different aspects of thi
product are presented to project personnel (managers, users,
etc) and other interested stakeholders for comment or approv

I Code reading The desktop analysis of the produced code for
discovering typing errors that do not violate style or syntax

i Algorithm analysis and tracinghe process in which the comple
of algorithms employed and the worst case;Gass agel
probabilistic analysis evaluations can be derived

A Static Analysis Techniques relying on use of Formal Metho



1. What Is software testing
---Dynamic Techniques

ADynamic Techniqiies

I Testing' Based on the execution of the cod
valued inputs (definition of the parameters
environmental conditions that characterize
system state must be includednelcessary

I Profilingi A program profile records the nur
of times some entities of interest occur dur
of controlled executions



1. What Is software testing
--- Software Testing

A Testing is the process of exercising a progral
with the specific intent of finding errors prior
to delivery to the end user.

I ¢ Def: Thedynamicverificationof the behavior of a
programon afinite set of test casesuitably
selectedrom the usually infinite executions domai
against theexpectedoehavior

I Test Case: set of inputs and expected output
A Obijective: to find errors

A Can detect the presence of defects, but not
their absence



1. What Is software testing
---What Testing Shows
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1. What Is software testing
---Who Tests the Software

developer iIndependent tester
Understands:the system Must learn about the system,
but, will test "gently" but, will attempt to break it

and, is driven by "delivery" and, is driven by quality



1. What Is software testing
---Debugqging

A After errors detected

I The process of debugging involves
analyzing and possibly extending (with
debugging statements) the given
program that does not meet the
specifications in order to find a new
program that is close to the original an
does satisfy the specifications



1. What Is software testing

DEBUGGING




2. Testing Level
--- Testing Level

A Granularity levels

I Unit testing. checking the behavior of sing
modules

I Integration testing checking the behavior
of module cooperation.

I Acceptance testingthe software behavior
IS compared with end user requirements

I System testingthe software behavior is
compared with the requirements
specifications

I Regression testingto check the behavior o
new releases



2. Testing Level
--- Unit Testing

modaule:
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2. Testing Level
--- Unit Test for Structural Software

interface

local data structures

boundary conditions

independent paths

erron handling paths

-l test cases

RESULTS



2. Testing Level
--- Unit Test for OO Software

A Testing strategy changes

i the concept of thaunitobroadens due tc
encapsulation

I Integration focuses on classes and the
execution across @hreadoor in the
context of a usage scenario

Aoperations within the class are tested
Athe state behavior of the class is examinec



2. Testing Level
--- Integration Testing
Options:

A tthe Aibi g bangd approach
A an incremental construction strategy




2. Testing Level
--- Integration Testindor Structural Software

Top Down Integration

top module:is tested with
stubs

o

stubs are replaced one at

- a time, "depth first"

C

/\ as new modules are integrated,
some subset of testsisre -run
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