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Chapter 1

Intro duction

This documert is a test plan to be used throughout the dewvelopmert of the EDDIS System. It
describesin detail the ways in which testing is to be carried out. This documert covers

2 testing philosophiesand techniques,
2 the derivation of test casesand the approach usedto apply them to code,
2 the techniques usedfor test result collection and bug monitoring, and

2 the order in which modules are to be tested.

1.1 Testing Levels

Testing is about more than executing a program to seewhether it producesthe correct output for
a given input. We focus on three di®erert levels of testing:

1. Unit Testing (Section 3) { How eadr module is tested against unit test casesn isolation from
the rest of the systemwith the aim of chedking and verifying the functionality of the module.

2. Integration Testing (Section 4){ How interdependent modules are integrated and tested to-
gether before being introduced into the system.

3. SystemTesting (Section 5){ How the entire systemis tested after the integration of separate
modules is complete, including Functional (Section 5.1.3), Acceptance (Section 5.1.1) and
Regressiontesting (Section 5.1.2).

1.2 Testing Overview
The generalapproad to testing the EDDIS Systemis as follows:

1. As individual classesare written they are submitted for Unit Testing.
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1.3 People 2

2. When all modules of an event thread have successfullypassedUnit Testing, the thread is
submitted for Integration Testing (the Threads Integration Method).

3. Once all evert threads of a particular phasehave beensuccessfullyintegrated, the phaseis
repeatedly System Testeduntil the product passeshe ertire Systemtest suite.

Typically, classegpassthrough Unit and Integration Testing only once(leaving Regressiornto System
Testing), however if substartial changesare made the module may be resubmitted for formal Unit
Testing and Integration Testing. This processis discussedin Section5.1.2 RegressionTesting.

1.3 People

1.3.1 Client

The Client for this project is:

Name: Dr. Lucien Zalcman

Compary: DefenceDepartment/ DefenceScienceand
Tednology Organisation (DSTO)

Address: Air Operations Division

506 Lorimer Street
FishermansBend
Port Melbourne, 3207
Phone Number: 96267704
Email; lucien.zalcman@dsto.defence.gov.au

1.3.2 Team

The team for this project is Team O, consisting of:

Team Member login ID  Phone Number
Nadia Davidson  nadiad 0412913044
Miles Izzo mgi 0403071632
Patrick Donelan pdonelan 0421089007
Jereny Harrap  jpharrap 0402211578
Partick Chen bingc 0403284718

1.3.3 Supervisor

The supervisor for this project is Mei Chi Tam, contactable at the following email addresses:

mtam@students.cs.mu.oz.au
mctam@unimelb.edu.au

Mei Chi is also contable on 0411389 980.
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1.4 De nitions and Acron yms 3

1.3.4 External Review ers/Auditors Details

Reviewer login ID  Phone Number
Gregory Feely gafeel 93474403
Ko-Chen Wo  kocw 0425806 206
Aaron lles arronli 93400503

Chi Zhang czh 0411626 856

1.3.5 Course Coordinator

Coordinator login 1D
Ed Kazmierczak ed

1.4 De nitions and Acron yms

For a complete list of the de nitions and acronyms usedin the remainder of this documert, refer
to the Glossary
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Chapter 2

Pro cedures

2.1 Bug Reporting

We will be using the Bugzilla open source bug reporting database system to manage software
problems (bugs).

Bugs include problems uncovered during
. unit testing
. integration testing

1
2
3. systemtesting
4. test caseexecution
5

. generalprogram use

Bugs alsoinclude enhan@ment requestsand suggestions.

As problems are found they are reported (by the personwho nds the bug) by entering a bug
report into Bugzilla through a web-basedinterface (via the TeamO website).

All bug reports contain the following information:
2 The build version cortaining the bug
2 Which software componert the bug relates to:

{ Database

{ Documertation
{ GUI

{ Network

{ System

2 The operating system used (Windows 2000 or Windows XP)

2 The bug sewerity
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2.2 Bug Descriptions 5

2 A summary of the bug

2 A detailed description of the bug's behaviour

Bug se\erities range from P1 to P5 and are selectablefrom a drop-down menu. A description of
bug se\erities is given below:

P1 Critical. It is of paramount importance that the bug is xed immediately. For example, the
program will not load or crashesimmediately, meaningthat no testing can be carried out.

P2 Major. The software cortains a serious’®aw.

P3 Normal. The software contains a moderate-lewel bug that needsto be xed beforethe product
ships.

P4 Minor. The software contains a bug but is still shippable.

P5 Enhancemen or Suggestion.

2.2 Bug Descriptions

Bug descriptions are important becausethey help the programmer reproduce and x bugs. The
following information is taken from the Bugzilla documert How to Write a Useful Bug Report :

Useful bug reports are onesthat get bugs xed. A useful bug report normally hastwo qualities:

Repro ducible If an engineercan't seeit or conclusively prove that it exists, the engineerwill
probably stamp it \W ORKSFORME" or \INV ALID", and move on to the next bug. Every
detail you can provide helps.

Speci ¢ The quicker the engineercan isolate the issueto a speci ¢ problem, the more likely it'll
be expediertly xed. (If a programmer or tester hasto decyphera bug, they spend more time
cursing the submitter than "xing or testing the problem.) Let's say the application you're
testing is a web browser. You crash at foo.com, and want to write up a bug report:

BAD: \My browser crashed. | think | was on foo.com. My computer usesWindows. | think that
this is a really bad problem and you should x it now. By the way, your iconsreally sudk. Nobody
will useyour software if you keepthose ugly icons. Oh, and my grandmother's home page doesn't
look right, either, it's all messedup. Good luck."

GOOD: \I crashedead time when | went to foo.com, using the 10.28.99build on a Win NT 4.0
(ServicePadk 5) system. | alsorebooted into Linux, and reproducedthis problem usingthe 10.28.99
Linux build.

It again crashedead time upon drawing the Foo banner at the top of the page. | broke apart the
page, and discovered that the following image link will crash the application reproducibly, unless
you remove the "b order=0" attribute:

<IMG SRC="http://foo.com/images/topics/topicfoos.gif" width=34
height=44 border=0 alt="News">"
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2.2.1 Bug Status

When a bug is rst reported it is giventhe status: NEW. NEW bugsare automatically assignedto
programmers according to their componert type. The programmer will then look at the bug and
either acceptit or give it to someoneelse. If the bug remains new and inactive for more than a
week, Bugzilla will email the owner until action is taken. Whenewer a bug is reassignedor hasits
componert changed,its status is set badk to NEW. The NEW status meansthat the bug is newly
addedto a particular programmer, not that the bug is newly reported.

When componerts of a bug are changedthe tester or programmer must add additional commerts
to explain what they are changing and why. Whenewer someonemakesa changeto the bug or adds
a commen, the owner, reporter, the CC list and those who voted for the bug are sernt an email
(unlessthey have switched it o®) shawing the changesto the bug report.

When a bug is xed by a programmer it is marked RESOLVED and given one of the following
resolutions.

FIXED A x for this bug has been cheded into the tree and tested by the person marking it
FIXED.

INV ALID The problem described is not a bug.

W ONTFIX  The problem described is a bug which will never be xed, or a problem report which
is a "feature”, not a bug.

DUPLICA TE The problem is a duplicate of an existing bug. Marking a bug duplicate requires
the bug number of the duplicating bug and will add a commert with the bug number into
the description eld of the bug it is a duplicate of.

W ORKSF ORME All attempts at reproducing this bug in the current build were futile. If more
information appearslater the bug will be re-opened.

2.3 QA Checking

The Test Lead examinesresolved bugsto make sure the appropriate action has beentaken. This
processis known as QA Checking. If the Test Lead agreesthat a bug has been xed as described
by the programmer, the bug is marked VERIFIED. If not, the bug is REOPENED.

2.4 Record of Test Activit y

Separatetest activity logs are kept for Unit Testing (Section 3.4.1.1), Integration Testing (Section
4.5.2) and System Testing (Section 5.2).

The front pageof the Bugzilla web interface (accessiblefrom the TeamOwebsite) cortains a section
titted Supervisor Access which links to a complete list of all EDDIS System bugs. This is the
simplest way to browse the bug list (provided speci cally for the TeamO supervisor). Individual
bugs can then be selectedand their history examined (including status changesand commens
made by programmersand testers).
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Chapter 3

Unit Testing

This section describesthe testing proceduresthat will take place for the smallest testable unit in
the EDDIS System- the module. That is, C# classes

3.1 Unit Testing Strategy

Unit Testing is the rst type of testing applied to modules before they are added to the EDDIS
System. Each module is Unit Testedin isolation from the rest of the systemduring implementation.

3.1.1 Testing Metho dologies

Unit Testsare basedon two testing methodologies:

Blac k Box Testing Also known as Functional or Speci cation-Based Testing { involvestesting a
module against its expected behaviour asoutlined in the SADD, that is, comparing input to
output.

White Box Testing Also known as Structural or Program-Basedtesting { the complemenary
approach to Black Box testing in which we consider the internal logical structure of the
software in the derivation of test cases.

3.1.2 Unit Testing General Approac h

During the implementation of a module, a testkit is written which exerciseshe functionality of the
module by running a number of Black Box and White Box tests. The initial goal of the testkit is to
‘nd any errorsin the module code. Onceany errors have been xed, the goal of the testkit becomes
demonstrating the correctnessand usefulnessof the module. The testkit alsoserwesasa usefultool
for regressiontesting modules if major changesare made during later stagesof developmert (see
Section 1.2 Testing Overview and Section 5.1.2 RegressionTesting). The derivation of testkit test
casesis given in Section 3.4.1 Unit Testing With Testkits.

The aim of Unit Testing is to demonstrate the correct functionality of individual modules, however
it is not always easyto separatemodulesfrom ead other during this phaseof testing. For example,
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3.2 Applying Black Box and White Box Tests 8

the EDDIS Network module has a method called GetPDU which returns a PDU by converting a
binary array into a PDU by calling a method from the PDU class. In this case,a test stub must to
be written to take the place of the PDU method sothat the Network module can be tested in an
isolated ernvironment.

It is not appropriate for all modules to be Unit Tested with a testkit howewver. Some modules
relating speci cally to the GUI are ditcult to test in a controlled and repeatable manner because
they rely on external usereverts to trigger their methods. Instead, thesemodules are better tested
through Code Inspections (see Section 3.3.1 Code Inspections and Walkthroughs) or dealt with

ertirely through Integration testing (seeSection 4 Integration Testing).

Other modules such as IDataAccess.cswhich are nothing more than interfacesfor other modules
are also best left for Integration Testing.

A list of modulesto be Unit Testedvia testkits is givenin Section3.4.1Unit Testing with Testkits.
A list of modulesto be Unit Testedvia other meansis given in Section 3.4.2 Unit Testing without
Testkits.

3.2 Applying Black Box and White Box Tests

It is of paramount importance to choosea suxciently small, yet adequate, set of test cases.Black
Box and White Box Test casesare to be derived from the following testing techniques:

2 Error-based testing

2 Coverage-basedesting

3.2.1 Error-Based Testing

Three di®erer Error-Based testing techniqueswill be used. They are

Boundary Value Analysis Unsurprisingly, in Error-Based Testing the focus is on error-prone
points, basedon knowledge of the typical errors that programmers make. One of the most
usefulways to derivetest casedor this type of testing is through Boundary Value Analysis ,
that is, recognisingthat structure boundariesare a common sourceof errors. For example,
fencepst (0®-hby-one) errors are often made at boundary values such as 0 or the maximum
number of elemerts in a list.

Equiv alence Partitioning We are often looking to test a large input domain with only a small
number of tests. We do this by partitioning the input domain into a set of small sub-domains.
To do this we will use Equiv alence Partitioning , that is, by assumingthat eadr member
of a given sub-domain is as good as any other. But we must be careful of the underlying
assumptionsbeing made and the e®ectthat choice of partitioning has on the results.

Random Data Selection By selectingdata randomly from a broad spread of partitions we can
increasecon dencein the reliabilit y of software with the side e®ectthat testing is no longer
speci cally directed at error detection.
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3.3 Code Insp ections and W alkthroughs 9

Functional and Structural Testing schemes(ie. Equivalence Partitioning) partition the test do-
main more systematically than Random Data Selectionand allow us to direct our testing towards
provoking failures and henceare more likely to detect errors in the code.

The relative importance of error detection versus con dence building in the EDDIS system will
depend on the module being tested. For example, it is more important to focus on building
a highly reliable GUI rather than searding for obscure bugs in a GUI modules that may be
extremely dixcult to reproduce and unlikely to a®ectthe user. Alternativ ely, we place a high
emphasison building a database module that can handle all data typeslikely to be encourtered
whenin operation rather than onewhich works well on almost all data typesbut crashesif a speci ¢
PDU is received. Soin this caseerror detection is more important than con dence building.

The useof thesethree Error-Based techniquesfor testing di®ereri moduleswill depend ertirely on
their usefulnessas decidedby the testkit author.

3.2.2 Coverage-based testing

One of the major applications of White Box Testing is coverage-basedesting.

In coveragetesting, a numerical requiremert is speci ed in terms of the amount of the program
covered by the test cases. One of our Test Adequacy Criteria (seeSection 3.4.1.2)is that all
functional requiremerts from the requiremerts speci cation should be exercisedat least onceif we
run the complete test set.

For path and branch coverage,the Visual Studio developmen ernvironment contains code coverage
analysis tools, however coveragetesting in this fashion is not deemedsigni cantly productive in
our programming domain. Hence,it should only be usedby the module author if they believe such
tools will signi cantly aid in code developmert.

3.3 Code Insp ections and Walkthroughs

As mentioned above, in somecasest is not appropriate to Unit Testmodulesvia Testkits. In these
situations we turn to other Unit Testing methods (listed below).

3.3.1 Code Insp ections

Code Inspectionsare a manual testing technique which utilise teamwork to nd faults in a particular
module. Inspectionstake placein a formal sessionsimilar to a documert review. Code Inspections
are initiated by the Test Lead (as detailed in the SQAP under Test Lead responsibilities) and are
designedto identify as many problems as possiblein a module in order to improve the quality of
the software being developed.

3.3.2 Code Insp ection Pro cedure

We will be following a procedurevery similar to the onelaid out by Van Vliet in Section 13.4.2of
\Software Engineering, Wiley" (page 415).

Each member of the inspection team has a well-de ned role. The moderator is responsible for the
organization of inspection meetings. He chairs the meeting and ascertainsthat follow-up actions
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agreed upon during the meeting are indeed performed. The moderator must ensure that the
meetingis conductedin a business-lile, constructive way and that the participants follow the correct
proceduresand act asateam. The team usually hastwo inspectorsor readers,knowledgeablepeers
that paraphrasethe code. Finally, the code author is a largely silent obsener. He knows the code
to be inspected all too well and is easily inclined to expresswhat he intended rather than what is
actually written down. He may, though, be consulted by the inspectors. During the formal session,
the inspectors paraphrasethe code, usually a few lines at a time. They expressthe meaning of the
text at a higher level of abstraction than what is actually written down. This givesrise to questions
and discussionswhich may lead to the discovery of faults. At the sametime, the code is analysed
for common programming faults (such aswrongful use of data, faults in declarations, etc.).

The result of the sessionis a list of problemsidenti ed. Theseproblemsare not resolved during the
formal sessionitself asthey might easily lead to quick xes and distract the team from its primary
goal. After the meeting, the code author resoles all issuesraised and if the Test Lead deemsit
necessarythe revised code is Inspected once again.

3.3.3 Code Walkthroughs

Code Walkthroughs are step-hy-step code simulations, in which test data is usedto trace through
the code. The test data sernesas a meansto start a discussion,rather than as a serioustest of
the program. Walkthroughs may be usedamong members of the developmert team to aid in code
discussion,but will not be usedas a formal testing procedure.

3.4 Unit Testing Pro cess

Entry criteria Compiles successfully

Exit criteria Satis es Unit Test Adequacy Criteria (given below) or, if no testkit has beenused,
passesCode Inspection

3.4.1 Unit Testing With Testkits

The TestLead will allocate testkit writing tasksto team menmbersthrough the Project Manager (as
detailed in the SQAP under Test Lead responsibilities). The Test Lead will endeavour to exclude
the author of a module from the writing of its testkit sincethey may have trouble di®ereriating
betweentheir intentions and the actual implementation of the module. Howewer, the nal decision
lies with the Project Manager who may be forced to allocate the task to the author to balance
resources especially sincethere is an extra overheadassaiated with writing testkits for unfamiliar
modules.

Testcasewwill be derivedfrom the Error-Based Testing techniquesdiscussedabove, namely: Bound-
ary Value Analysis, EquivalencePartitioning and Random Data Selection.

The testkit is to be stored in CVS under the directory:
src/test/unitt MODULE_NAME

where
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MODULE_NAME

is the name of the module. Thesedirectories are to be created by the team Librarian.

A README Te cortaining a description of the testkit is to be written by the testkit author and
stored in the samedirectory.

The following is a list of modulesto be Unit Testedvia testkits: (alphabetical order)

2 dbAccess.cs
2 NetAccess.cs

2 Time.cs

3.4.1.1 Testkit Execution Records
A record of all Unit Testing done via testkits is kept in the Te
src/test/unit_test_activity
The test activity Te records:
2 When the test casewas run
2 Who ran the test case
2 Which module is being Unit Tested
2 How many test casespassed

2 The number of new bugs entered into Bugzilla as a result of the testcase

2 The number of old bugsreopenedin Bugzilla as a result of the testcase

The Unit Testing activity log also lists the results of Code Inspections (seeSection 3.3.2).

3.4.1.2 Unit Test Adequacy Criteria
A test adequacycriterion speci es requiremerts for testing. It is to be usedin the following ways:

2 As a Stopping Rule { Indicates when suzcient testing has beendone.

2 As a Test CaseGenerator { For example, in the casewhere 100% of the functional require-
mernts for that module have not beenexercised,an additional test caseis selectedthat covers
one or more functional requiremerts not yet tested.

The following test adequacycriterions are to be usedfor Unit Testing with testkits. For a complete
run of the test set:

1. The module must pass100% of test cases

2. All relevant functional requiremerts from the requiremerts speci cation should be exercised
at least once
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3.4.2 Unit Testing Without Testkits

The rst testable unit produced by the team will be a basic Graphical User Interface. It will
comprisethe following modules

1. GUImain.cs
2. MainEntry.cs
3. frmAb out.cs

4. Settings.cs

The basic GUI will be deweloped as a single inseparableunit within Visual Studio, making it the
smallestconglomerateof code that can be meaningfully Unit Tested. Becauseit is by nature a GUI
with modulesthat rely on external usereverts to trigger methods, the testing of this unit will be
doneertirely via System Testing (refer to Section 5.3 System Tests).

The following modules will be Unit Testedvia Code Inspections:

2 Error.cs

2 Logger.cs

2 LoggerCortrol.cs
2 MainEntry.cs

2 PDU.cs

2 PDUHeader.cs

2 Settings.cs

Other modules may also be submitted for Code Inspections as part of their Unit Testing (as
described in Section 3.3.2 Code Inspection Procedure).

The list of problemsidenti ed in Code Inspectionsis to be stored in CVS under the directory:
src/test/unityMODULE_NAME/inspection_ddmmyy
where
MODULE_NAME
is the name of the module, and
ddmmyy

is the date. Thesedirectories are to be created by the team Librarian.

3.4.3 Unit Testing Bug Managemen t

Any faults discovered during Unit Testing should be entered into Bugzilla via the processdescribed
in Section 2.1 Reporting.
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Chapter 4

In tegration

This sectionoutlines the way in which moduleswill be integrated to form the EDDIS System after
they have passedtheir individual Unit Tests. It speci es the order in which modules are to be
combined to form larger units, and the type of testing that will be carried out on composite units
to ensuremodules are interacting correctly. The goal of Integration Testing is to ched that data
and cortrol °ow betweenmodulesis correct as per each module's SADD speci cation.

4.1 The Threads Metho d

The Threads Method of integration testing stipulates that for an evert, the line of dependart
modules used to processthe evert are integrated and then tested. In this way event threads
can be tested independent of other threads. The said method is extremely useful for integrating
event driven systemsbecausetheir designis basedaround threads. In the Threads Method system
functions can be easily integrated into the main systemin a seriesof phaseswhich is exactly the
way in which the EDDIS Systemis to be dewveloped.

Reasonsfor choice of method:
2 The EDDIS Systemis event based(with strong GUI dependence)

2 The EDDIS System will be dewveloped in phases(with new threads added in subsequen
phases)

2 Testing is to occur in conjunction with the addition of new functionality during ead phase
of implementation

The event threads of the EDDIS System (listed in Section 4.4) are substartially independen for
this approac to be feasible.

A combination of Top Down and Bottom Up testing will be usedto integrate event threads.

4.2 Top Down Approac h

In top-down testing, we start by testing modules at the highest level and then integrate them with
modules at the next lowest level. The composite system obtained is then tested, and gradually
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4.3 Bottom Up Approac h 14

integrated towards the lower-level modules. During top-down testing, we often needto create test
stubs which simulate lower-level modules.

4.3 Bottom Up Approac h

In bottom-up testing, we start by testing modules at the lowest level and then integrate them with
modules at the next highest level. The composite system obtained is then tested, and gradually
integrated towards the higher-level modules. During bottom-up testing, we often needto create a
test driv er which simulates the ervironment in which the module being tested is to be integrated.

4.4 Build Plan

As mentioned in Section 3.4.2 Unit Testing Without Testkits, the rst testable unit produced by
the team will be a basic Graphical User Interface which will be tested entirely via System Tests
(refer to Section 5.3 System Tests).

The creation of this basic Graphical User Interface early is the developmert of the EDDIS System
is extremely bene cial becauseit forms a skeletal system which can act as a test driver for other
modules. It can be gradually populated with componerts from event threads as the system is
integrated towards the nal phase.With this approac we are at lib erty to match integration order
to the Implementation Plan given in SRS Section 5.1 Design Constraints, meaning that modules
will be Integration Testedas evert threads are implemented.

We will useboth the Top Down and Bottom Up approad to Integration Testing within the skeletal
system provided by the basic GUI becausethe distinction betweenhigher and lower level modules
is often blurred in the EDDIS System. The generalapproadc will be as follows:

2 where basic methods are neededstubs are to be written, and

2 where control is not already provided a higher level driver is to be written.

The following is a list of the order in which modulesare to be implemented and integrated for each
of the phases

441 Phase 1

Phasel builds on the skeletal system provided by the basic GUI by adding seweral modules which
control system operation (Settings.cs, Error.cs), time (Time.cs, Timer.cs) and system state (Log-
ger.cs,LoggerCortrol.cs). This de nesthe System Thread . The System Thread will be inte-
grated into the skeletal system as follows:

1. Settings.cs+ Error.cs + Time.cs + Timer.cs

2. Logger.cs+ LoggerCortrol.cs
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ltem Test Procedure Expected Result
Set Start Time | Left-click on Event | Vertical line should appearand start
Graph time should be set. If end time is

set, click should be ignored if start
time greater than end time
Left-click, drag and re- | Vertical line should appear at point
leaseon Event Graph of releaseand start time should be
set. Should not be able to drag past
right vertical bar if end time set.
Should alsonot be able to drag past
Event Graph window boundaries
SetEnd Time | Right-click on Event | Vertical line should appear and end
Graph time should be set. If start time is
set, click should be ignored if end
time lessthan start time
Right-click, drag and | Vertical line should appear at point
releaseon Event Graph | of releaseand start time should be
set. Should not be able to drag past
left vertical bar if start time set.
Should alsonot be able to drag past
Event Graph window boundaries

Table 4.1: Thread 1 (System) Integration test 1

The "+' indicates items which are to be Integrated into the thread simultaneously (becausethey
are at the samemodular level). No stubs will be required for the Integration of Phasel.

Table 4.1 lists the test casesthat will be usedto test the Integration of time.cs and timer.cs in
the System Thread . Table 4.2 lists the test casesthat will be usedto test the Integration of
Settings.csand Error.cs in the System Thread . Table 4.3 lists the test casesthat will be usedto
test the Integration of Logger.csand LoggerCortrol.cs in the System Thread .

442 Phase 2

Phase2 addsonenew evert thread to the Phasel system,the Data Thread , which intro ducesthe
network and databasemodules. They must be integrated together becauseany systemfunctionality
relating to one module, (for example Record - Functional Requiremert 4.1.1.1) relates to both
modules (eg. data must be received from network AND stored in database). The Data Thread
will be integrated into the EDDIS System as follows:

1. dbAccess.cst+ IDataAccess.cs

2. NetAccess.cst PDU.cs + PDUHeader.cs

The "+' indicates items which are to be Integrated into the thread simultaneously (becausethey
are at the samemodular level)

Table 4.4 lists the test caseghat will be usedto test the Integration of dbAcess.cs|DataAccess.cs,
NetAccess.csPDU.cs and PDUHeader.csin the Data Thread .
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Item

Test Procedure

Expected Result

Default Port

Click on \View", \Set-
tings"

Default Port should be setto default
value speci ed in Settings.cs

Playback Speeds

Click on Play Speed

Only those speeds given in Set-

combo box tings.cs should be selectable
Default Font Take a screenshotof the | The font usedshould be identical to
time scale the one speci ed Settings.cs
Error module Create a driver which | Error messagedsdescribing the sys-
generatesa rangeof sys- | tem errors should be displayed
tem errors

Table 4.2: Thread 1 (System) Integration test 2

Button Test Procedure Expected Result
Stop Click on \Stop" when | All buttons deactivated except
Recording \Record"
Stop Click on \Stop" when | All buttons deactivated except
Playing \Play"
Play Click on \Play" when | \Skip Backward", \Skip Forward",
‘Te is loaded \P ause",\Stop" and \Record" but-
tons activated
Pause Click on \P ause" when | Nothing
playing
Skip Forward Click on \Skip For- | Nothing
ward"
Skip Backward | Click on \Skip Back- | Nothing
ward"
Record Click on \Record" All  buttons deactivated except
\Stop"

Table 4.3: Thread 1 (System) Integration test 3
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ltem Test Procedure Expected Result

Opena le Click on\File", \Op en" | File loads without any error mes-
and selecta valid Te sagesand \Play" button activated

Play Click on \Play" when | Data starts sending over network
“le is loaded (useDr Zalcman's PDU padket snif-

fer to ched this), \Skip Backward",
\Skip Forward", \P ause", \Stop"
and \Record" buttons activated
Record Click on \Record" Database le lls with receivwed
data (use Microsoft Accessto chedk
this), all buttons deactivated except
\Stop"

Data Integrity | Load EDDIS Systemon | Data les are identical.

two networked comput-
ers, load a Te contain-
ing arangeof PDU data
on one computer and
send data across net-
work whilst recording
on the other computer.
Compare data les.

Table 4.4: Thread 2 (Data) Integration test 1

4.5 Integration Testing Pro cedure

Entry criteria Satis es Unit Testing Exit Criteria

Exit criteria Passesall Integration Tests

The TestLeadwill allocate Integration Testingtasksto team membersthrough the Project Manager
(as detailed in the SQAP under Test Lead responsibilities). Again, the Test Lead will endeaour
to excludethe author of a module from its Integration sincethey may have trouble di®erertiating

betweentheir intentions and the actual implementation of the module. However, the nal decision
lies with the Project Manager who may be forced to allocate the task to the author to balance
resourcesespecially sincethere is an extra overheadassaiated with Integration Testing unfamiliar

modules.

Any team member allocated Integration Testingtaskswill be responsiblefor writing any appropriate
stubs/driv ers required for testing purposes(as discussedabove).

A detailed description of all threads to be Integration Testedis given in Section 4.4 - Integration
and Build Plan. The Project Plan speci es when Integration Testing is to be carried out.

45.1 Integration Testing via Stubs/Driv ers

Stubs/driv ers that are required to Integration Test a thread are to be stored in CVS under the
directory:
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src/test/intagration/THREAD_NAME
where
THREAD_NAME

is the name of a thread. Thesedirectories are to be created by the team Librarian.
A README le containing a description of the stubs/driv ersis to be written by the team member

who carries out Integration Testing on the thread and stored in the samedirectory.

45.2 Integration Testing Records

A record of all Integration Test activity is kept in the Te
src/test/integration_test_activity
The test activity Te records:

2 When the test casewasrun

2 Who ran the test case

2 Which thread is being Integration Tested

2 The test casenumber (corresponding to test casenumbersin this documert)
2 How many of the individual tests from the test casepassed

2 The number of new bugs entered into Bugzilla as a result of the testcase

2 The number of old bugsreopenedin Bugzilla as a result of the testcase

45.3 Integration Testing Bug Managemen t

Any faults discovered during Integration Testing should be erntered into Bugzilla via the process
described in Section 2.1 Reporting.
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Chapter 5

System Testing

The systemas a whole must be tested to ensurethat the acceptancecriteria listed in the Software
Requiremens Speci cation (SRS) are met. This includes testing functional requiremerts (SRS
section 4.1), non-functional requiremerts (SRS section 5), the user interface (SRS section 6) and
acceptancetesting for the client at the end of ead implementation phase. Systemtesting will also
include regressiontesting to ensurethat resolved bugs do not re-surfacein later versionsof the
code as a result of minor changesmade to integrated modules.

Installation Testingis not required becausethe EDDIS Systemcompilesasa single Te that will run
on any systemmeetingthe Minim um SystemRequiremerts (listed in SRSSection5.3 Hardware/OS
Constraints).

5.1 General Approac h to Integration Testing

Three typesof Systemtesting will be used. They are:

1. AcceptanceTesting
2. RegressionTesting

3. Functional Testing

5.1.1 Acceptance Testing

Acceptance Testing is similar to functional testing, but with the client presen to seethat the
system meetsthe requiremerts agreedupon in the SRS. The test casesusedwill be a subsetof the
functional test suite chosento brie°y demonstrate the functionality of the system, plus any tests
the Client requestson the day. AcceptanceTesting will be conducted at the end of eat phase(as
explained in SRS Section 4).

5.1.2 Regression Testing

RegressionTesting is neededto ensurethat resolved bugs do not re-surfacein later versionsof the
code as a result of minor changesmade to integrated modules. This is necessarybecauseunless
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major changesare made, modules only passthrough Unit Testing and Integration Testing once
(seebelow). RegressionTesting is donevia the Systemtest caseswhich are structured sothat eath
phasecortains the test casesof all previous phasesas a subset. This ensuresregressiontesting of
all functional requiremerts during the testing of subsequen phases.

As mentioned in Section 3.1.2 Unit Testing General Approach, Unit Testing testkits can also be
usedto RegressionTest modulesif they needto be changedduring later stagesof developmert. If
changesmade are only minor then RegressionTesting in this manner sernesonly to prove module
correctnessto the programmer (and will not be documerted), howewver if substartial changesare
made the module may needto be resubmitted for formal Unit Testing and Integration Testing.
If this occurs the RegressionTesting activity will be documerted via the test activity recoding
methods given for Unit and Integration Testing.

For example, if moduleA is resubmitted for Unit Testing, the team member allocated moduleA
Unit Testing will create a new testkit and store it in CVS under the directory:

src/test/unit/moduleA x
where
X
is an integer distinguishing this testkit from the other testkits created for moduleA. This directory

is to be created by the team Librarian. As with all other testkits, a README e containing a
description of the testkit is to be written by the testkit author and stored in the samedirectory.

The decisionto resubmit a module to Unit Testing and/or Integration Testing can be made by
either the Test Lead or the Tednical Leader.

5.1.3 Functional Testing
The functionality of the system is controlled by the user through the Graphical User Interface

(GUI), soit will be tested by selectingitems in the GUI and cheding that the correct output is
given (whether it be on the GUI display or badk onto the simulation network).

5.2 System Testing Pro cedure

The following criteria relatesto individual phases:

Entry criteria  All evert threads successfullyintegrated (satisfying Integration Testing Exit Cri-
teria)

Exit criteria Passesall System Test cases.
A record of all System Test activity is kept in the Te:
src/test/system_test_activity

The test activity Te records:
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2 When the test casewas run

2 Who ran the test case

2 Which modulesthe test caserelatesto

2 The test casenumber (corresponding to Integration test casenumbersin this documen)
2 How many of the individual tests from the test casepassed

2 The number of new bugs entered into Bugzilla as a result of the testcase

2 The number of old bugsreopenedin Bugzilla as a result of the testcase

The Test Lead will allocate System Testing tasks to team members through the Project Manager
(as detailed in the SQAP under Test Lead responsibilities) onceall event threads for a particular
phasehave beensuccessfullyintegrated.

Any faults discovered during System Testing should be entered into Bugzilla via the processde-
scribed in Section 2.1 Reporting.

System Testswill be run repeatedly (with breaksin betweento give programmerstime to x their
bugs) until the ertire test suite passessuccessfully

It is also possiblefor bugsto be discovered by chance at a System level when performing testing
(eg. when preparing to run a SystemTest) or during generalsystemuse. An example of this would
be nding a bug in the Record function whilst creating a data le to test the Play function on.
Thesebugs should be erntered into Bugzilla via the processdescribed in Section 2.1 Reporting.

5.3 System Tests

5.3.1 Basic GUI System Tests

As mentioned in Section 3.4.2 Unit Testing Without Testkits, the rst testable unit produced by
the team will be a basic Graphical User Interface which will be tested ertirely via System Tests
(refer to Section 5.3 System Tests). Tables5.1 and 5.2 describe the test casesto that will be used
to System Test the basic GUI.

5.3.2 Phase 1 System Tests

Tables 5.3, 5.4 and 5.5 describe the test casesto that will be usedto System Test the phasel
EDDIS System.

5.3.3 Phase 2 System Tests

Tables 5.6, 5.7 and 5.8 describe the test casesto that will be usedto System Test the phase 2
EDDIS System.
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Button Test Procedure Expected Result

Stop Click on \Stop" Nothing

Play Click on \Play" Nothing

Pause Click on \P ause" Nothing

Skip Forward Click on \Skip For- | Nothing
ward"

Skip Backward Click on \Skip Back- | Nothing
ward"

Record Click on \Record" Nothing

Zoom Click on Zoom button Nothing

Zoom Restore Click on button Nothing

Play Speed Try to choose a play | Nothing
speed

Start/Stop Time | Try to enter a | Nothing

start/stop time

Tool Tips Hover over ead button | An appropriate and helpful Tool Tip
titte appears
Table 5.1: Basic GUI Testcase-1{ The Toolbar
Menu Item Test Procedure Expected Result
File { Open Click on \File" then | \Op enFile" dialog box appears. Se-
\Op en" lecting a Te hasno e®ect.
PressCrtl-O \Op enFile" dialog box appears. Se-
lecting a Te hasno e®ect.
File { Save Click on \File" then | Nothing.
\Save"
PressCtrl-S Nothing.
File { Save As Click on \File" then | \Save As" dialog box appears.
\Save As" Specifying a Te hasno e®ect.
File { Exit Click on \File" then | Program exits.
\Exit"
PressCitrl-X Program exits.

Help { User Manual | Click on \Help" then | Nothing.

\User Manual"

PressCtrl-H Nothing.
Help { About Click on \Help" then | Nothing.

\Ab out"

PressCitrl-A Nothing.

Table 5.2: Basic GUI Testcase-Z Menus
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Button Test Procedure Expected Result
Stop Click on \Stop" Nothing
Play Click on \Play" Nothing
Pause Click on \P ause" Nothing
Skip Forward Click on \Skip For- | Nothing
ward"
Skip Backward Click on \Skip Back- | Nothing
ward"
Record Click on \Record" Nothing
Zoom Click on Zoom but- | Nothing
ton without clicking on
Event Graph
Zoom Click on Zoom button | Event graph zoomsto time interval
after specifying Start
and Stop time
Zoom Repeatedly select and | Highest magni cation is reached but

zoom in on Even
Graph

not exceeded (Start Time - Stop
Time = smallesttime interval)

Zoom Restore

Click on button after
zooming in on Event
Graph

Event graph and Start/Stop time all
restoredto initial state

Play Speed Try to manually erter a | Nothing
play speed
Play Speed Select a drop-down | Play Speed should be set to value

menu item from the
play speedcombo box

selected.

Start/Stop Time

Try to enter a
start/stop time

Nothing

Tool Tips

Hover over ead button

An appropriate and helpful Tool Tip
title appears

Table 5.3: Phase-1Testcase-}{ The Toolbar
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Menu Item Test Procedure Expected Result

File { Open Click on \File" then | \Op enFile" dialog box appears. Se-
\Op en"” lecting a Te hasno e®ect.
PressCrtl-O \Op enFile" dialog box appears. Se-

lecting a Te hasno e®ect.

File { Save Click on \File" then | Nothing.
\Save"
PressCtrl-S Nothing.

File { Exit Click on \File" then | Program exits.
\Exit"
PressCitrl-X Program exits.

Help { User Manual | Click on \Help"

then

User Manual opens in default web

\User Manual" browser.
PressCtrl-H User Manual opens in default web
browser.
Help { About Click on \Help" then | Product Information box appears.
\Ab out"
PressCtrl-A Product Information box appears.
Table 5.4: Phase-1Testcase-Z Menus
Item Test Procedure Expected Result

Set Start Time

Left-click on Event
Graph

Vertical line should appear and start
time should be set. If end time is
set, click should be ignored if start
time greater than end time

Left-click, drag and re-
leaseon Event Graph

Vertical line should appear at point
of releaseand start time should be
set. Should not be able to drag past
right vertical bar if end time set.
Should alsonot be able to drag past
left Evernt Graph window boundary

Set End Time

Right-click on Evert
Graph

Vertical line should appear and end
time should be set. If start time is
set, click should be ignored if end
time lessthan start time

Right-click, drag and
releaseon Event Graph

Vertical line should appear at point
of releaseand start time should be
set. Should not be able to drag past
left vertical bar if start time set.
Should alsonot be able to drag past
right Event Graph window bound-
ary

Table 5.5: Phase-1Testcase-3 Event Graph
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Button Test Procedure Expected Result
Stop Click on \Stop" while | System stops replaying data. All
replaying buttons deactivated except\Play".
Play Click on \Play" after | System begins broadcasting PDUs
loading a valid data Te | acrossnetwork. \Skip Backward",
\Skip Forward", \P ause", \Stop"
and \Record" buttons activated.
When all data has been sert, the
system returns to its state prior to
the "Play" button being clicked.
Pause Click on \P ause" while | System stops sending data packets

simulation
playing

replay is

and sets\Replay Time" asthe new
start time

Skip Forward

Click on\Skip Forward"
while replaying

Starting time of simulation moves
forwards by 5% of total recorded
time

Skip Backwards

Click on "Skip Back-
wards" while replaying

Starting time of simulation moves
backwards by 5% of total recorded
time

Record Click on"Record" when | Systembeginsreceiving PDUs from
no simulation is loaded | network and storing them in a tem-

porary le (which can be saved).
Stop Click on \Stop" while | System stops recoding data pack-

recording

ets. All buttons deactivated except
\Record".

Magnifying Glass

Click on button without
clicking on Event Graph

Nothing

Magnifying Glass

Click on button af-
ter specifying Start and
Stop time

Event graph zoomsto time interval

Magnifying Glass

Repeatedly select and
zoom in on Even
Graph

Highestmagni cation is reached but
not exceeded(Start Time - Stop
Time = smallesttime interval)

Zoom Restore

Click on button after
zooming in on Event
Graph

Event graph and Start/Stop time all
restored to initial state

Play Speed Try to manually erter a | Nothing
play speed
Play Speed Select a drop-down | Play Speed should be set to value

menu item from the
play speedcombo box

selected.

Start/Stop Time

Try to enter a
start/stop time

Nothing

Tool Tips

Hover over eat button

An appropriate and helpful Tool Tip
title appears

Table 5.6: Phase-2Testcase-){ The Toolbar
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Menu Item Test Procedure Expected Result
File { Open Click on \File" then | \Op enFile" dialog box appears. Se-
\Op en" lecting a Te causesle to beloaded.
PressCrtl-O \Op enFile" dialog box appears. Se-
lecting a Te causesle to beloaded.
File { Save Click on \File" then | An Error dialog box appears with
\Save" when no data | the message:\There is no data to
has beenrecorded save!"
Press Ctrl-S when no | An Error dialog box appears with
data hasbeenrecorded | the message:\There is no data to
save!l"
Click on \File" then | \Save" dialog box appears. If a le-
\Save" name is given, data le (along with
any data recorded) is saved as Te-
name.mdb
PressCitrl-S \Save" dialog bok appears. If a Te-
name is given, data e (along with
any data recorded) is saved as le-
name.mdb
File { Exit Click on \File" then | Program exits.

\Exit"

PressCtrl-X

Program exits.

Help { User Manual

Click on \Help" then
\User Manual"

User Manual opens in default web
browser.

PressCtrl-H

User Manual opens in default web
browser.

Help { About

Click on \Help" then
\Ab out"

Product Information box appears.

PressCtrl-A

Product Information box appears.

Table 5.7: Phase-2Testcase-4 Menus
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Item

Test Procedure

Expected Result

Set Start Time

Left-click on Event

Graph

Vertical line should appear and start
time should be set. If end time is
set, click should be ignored if start
time greater than end time

Left-click, drag and re-
leaseon Event Graph

Vertical line should appear at point
of releaseand start time should be
set. Should not be able to drag past
right vertical bar if end time set.
Should alsonot be able to drag past
left Event Graph window boundary

Set End Time

Right-click on Event
Graph

Vertical line should appear and end
time should be set. If start time is
set, click should be ignored if end
time lessthan start time

Right-click, drag and
releaseon Evert Graph

Vertical line should appear at point
of releaseand start time should be
set. Should not be able to drag past
left vertical bar if start time set.
Should alsonot be able to drag past
right Event Graph window bound-
ary

Table 5.8: Phase-2Testcase-X Event Graph
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Glossary

GUI Graphical User Interface The interface through which the userinteracts with all aspects of
the program.

ISO International Organization for Standardization International organization that is responsible
for a wide range of standards, including those relevant to networking.

ITU-T International Telecommunication Union Telecommunication Standarmization Sector In-
ternational body that dewvelopsworldwide standards for telecomrmnunications technologies.

OSI Open System Interconnection International standardization program created by ISO and
ITU-T to dewvelop standards for data networking that facilitate multiv endor equipmert inter-
operability.

PDU Protocol Data Unit The OSI term for a network padket.

RF C Reguest For Comments Documert seriesused as the primary meansfor communicating
information about the Internet.

UDP User Datagram Protocol UDP is a simple protocol that exchangesdatagrams without ac-
knowledgmerts or guaranteed delivery, requiring that error processingand retransmissionbe
handled by other protocols. UDP is de ned in RFC 768. UDP is limited to a padet size of
65507 bytes.
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