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Abstract

One of the important components of any software testing system is a test case
repository which created by a number of software testing experts. The regression
testing is able to conduct automatically by reusing the existing test cases. This
research investigates the feasibility and the suitability of XML format to be used as
interface files for a software testing system. The purpose is to aid a software tester to
work easily, quickly and less tedious. A XML format is accepted as a standard for
World Wide Web. Therefore, this research demonstrated architecture of an automated
software testing tool and presented an XML format to be used as interface files.
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2.1 XML (Extensible Markup Language) (Castro 2001)
XML Markup (Text-based)
Metadata ~ XML
SGML )Standard Generalized Markup Language)

Markup ) Tag) (Token)
) Code)
XML XML
(Legacy System) XML
HTML XML
XML PROLOG
DOCUMENT XML
(Entity)
PROLOG
DOCUMENT
DTD
DTD
2 (Parsed Entity) (Unparsed Entity)
XML



XML

XML
(Notation)

XML HTML
XML (Attribute) XML

<GENUS> </GENUS> <GENUS/>
ZONE
<PLANT ZONE = 3>
<COMMON> Columbine</COMMON>
</PLANT>

211 XML (Walmsley 2002)
XML

XML 2

DTD XML-Data Schema XML

Valid
1) DTD (Document Type Definition)
DTD
DTD

XML DTD

DTD XML XML
PROLOG DOCUMENT DTD



<xml version="L0"?>
<IDOCTYPE wildflowers  SYSTEM “Wldflr.dtd™>

2) XML-Data Schema

DTD XML
DTD
DTD
XML-Data XML DTD XML-Data
DTD XML-Data
XML PROLOG DOCUMENT
Schema DTD
Schema
XML-Data Schema 2
(Top-level Declaration)
Schema

(Local-level Declaration)

2.12  XSL (Extensible Stylesheet Language) (Cagle 2001)

XML XSL
(Extensible Stylesheet Language) XML
XML XSL
XSL 2 XSL (XSL  Transformation
Language) (Formatting Object Specification) 2
XML



XSL(,  xl)

XML
Structure) (Display Structure)
HTML
fo
Vocabulary XML
fo
xsl)
HTML

2.2 (Regression Testing)

2.3 (Automated Test Execution)

2-3
3 (Poston. 94a.)

(Semantic
XML

Vocabulary

(Poston. 1994 b: 124-129)

manual



1 Setup

(input)
2. Execute
3. Cleanup
Setup
test case
(input) 3
test case test case
manual
Regression
Testing
manual
Test Execution Tool
manual  test case
Setup Execute
Cleanup Test Script
Test Script
Regression Testing
manual
Boris Beizcr



Test Script 20-40
manual
test case
logic 5

2.4, (Test Case) (Poston . 1994 b: 48-58)
(Input)

(Functional testing)

(Boundary ~value Analysis)

(Equivalence Class(
Equivalence - classes
sub domain equivalence class
Cause-effect - Graphing
Boolean
Logic

(Event-directed Testing)



(State-directed Testing)
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31

)Architecture),

(it Testing)
(Integration Testing)

(Regression ~ Testing)
(Performance Testing)

Batch
Script

Script

31

(Cordrey. 2002)

(Scalability Testing)

Script

(command line)



3.2

31

(Test Repository)
(Test Document)

(XML Interface to Repository)

(Test Transformation Style Sheets)

Style Sheets
(Style Processor)
Script (Script Building Utilities)
321 (Test Repository)
Script

(Test reuse)

11 -



(Tests) (Test Groups)

(Machine Lists)
(Tests) Keyword
Script
Script Keyword
Script
test_program = testjnove
( testjnove)
Attribute
“Subtype”
Unit Tests, Integration Tests moke Tests Subtype
Script
(Test Groups)

Unit Tests, Regression Tests, Integration Tests
Smoke Tests

(Machine Lists)
Domain Name Service (DNS)

- 12-



322 (Test Document)
Extensible Markup Language (XML)
Script

Data Type Definition: DTD
XML schemas DTD
XML schemas

(Basic Elements)

(Documents)
(Repository)
(Project)
(Test List)
(Tests)
(Runs)
(Steps)
(Expected Result), (Actual Result) (Status)
DTD . 32

13-



Attributes
!

STATUS element

STATUS element
Attribute

Docunent

Repository

Project

3.2 DTD

XML Elements

XML Elements
Element
RUN
XML tags
STEP tags RUN
(buffer) ~ RUN tags  STEP tags
STATUS attribute RUN tag

Seript DTD

- 14-

XML

RUN



3.2.3 (XML Interface to

Repository)
(Extracting)
(Application
Programming Interfaces: APIs)
Oracle SQL procedure
SAX-based parser API
World Wide Web
API SAX event-oriented parser
event based object model
Parse ~ DOM (Document Object Model)
(Get Tests)
(Test - Lists)
(Machine ~ Lists)
(input) “Get

Test XML”
Script

- 15-



324  Style Sheets (Test Transformation Style

Sheets)
Shell Script Extensible Style Sheet Language (XSL)
XSL Style Sheet XML schemas
Elements HTML (Hyper-Text
Markup Language) Elements
Style  Sheet
Style Sheet
JavaScript ~ ASP (Active Server Pages) Style
Sheet HTML
Shell - Script Element
Style Sheet
Style Sheet (Test
Subtype) Style Sheet Style Sheet Style Sheet
Test Elements Step - Elements
Style Sheet
(Machine List)
3.2.5 (Style Processor)
Treg
HTML W3C

XSLT (the Extensible Style Sheet Language Transformations) ~ XPath (the XML Path
Language) W3C
XSLT

- 16-



(host)

(input)
Style Sheet
Shell Script

3.2.6

Style Sheets

Utility  Scripts
Test Mode
31

*

01 ) 000

JRE (Java Runtime Engine)

UNIX

Serip

Windows
Seript Seript
Script

XSLT

Style Sheet

Script
(Machine List) 'l
ASCII
t

Script (Script Building Utilities)

Script
XML tags,

Script Utilities

_17-



Script
addcommand

add step
create test script
daily_testing.ksh
detectnewbuild.ksh

illzombies
1gevent
print_end tag driver
print_end_tag_project
printendtagrepository
printendtagrun
print end tag step
printendtagtest
1 print_end_tag testlist
Lprint_start tag_driver
I'print_start tag_project
print_start tag repository
print_start tag run
Lprint_start tag_step
print_start tag test
print_start tag testlist
run test script
settestmode
timeout
waitfor.ksh
waitforgz.ksh
3l

Description

Add a simple command to the script

Add a testing step to the script

Create the test script

Initiate the testing following detection of the Build
Monitor the inbox for a new Build

Terminates all user’s processes whose parent PLD=1

Write a date/time stamped record

Print Document XML end tag

Print Project XML end tag

Print Repository XML end tag

Print Run XML end tag

Print Step XML end tag

Print Test XML end tag

Print Testlist XML end tag

Print Document XML start tag

Print Project XML start tag

Print Repository XML start tag

Print Run XML start tag

Print Step XML start tag

Print Test XML start tag

Print Testlist XML start tag

Run the generated script

Set Stop or Continue or Fail Mode

Kill a given process if it still exists after a time value

Wait for a given file to be created

Wait for a compressed file to be valid
Utilities! Script

- 18-



Tags Utilities
Starttag  Endtag XSL Style Sheet

Jrint_start_tag_test namefolder description

echo “ <TEST”

echo “ name = V§I\""
echo “ folder =\"§2\"”
echo “ >”

echo “ <DESCRIPTION><![CDATA[$3]]x/DESCRIPTION> "

Test mode
(Steps) Script
Test mode
Testmode  Utilities Seript
I add command: Shell Command ~ Script Change
Directory command ~ cd
I add step: command Script
(error output) “Actual
Result” tag “Expected Value”

Statustag  Run

- 19-



32

(Controlling machine)

File Server Home Directory
NFS automount Windows
Home Directory drive mapping Samba Software
File system  UNIX Seript
Script Korn shell

remote shell (remsh) command

UNIX Windows
utility remote logon UNIX
Windows  utility Cygwin bash shell . UNIX
( UNIX Red Hat)  Script bash shell
3.3 ,
(Interface to Build and Packaging)

UNIX Home  Directory Directory

“Inbox”

(Trigger files)

logic procedures
Trigger file Script

logs

220-



XSL Translator

Remote  Logon

Logs Files XML Files

34
35.1

3.5.2

Seript ]

Test Script ~ Machine List
Script

Test Script

online

Command line cenario

XSL

1-

Logs
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(Chays et al. 2000)

XML

(GUI)
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42

421 SQL
(Row)
(Column)
R(AL ..., An) ( )
) Ai () dom(Ai)
if
1.
2.
3. A ( ) NULL
not-NULL NULL
4, (Referential integrity)
5.
SQL (Structured Query Language)
SQL QL
! DBMS
SQL
QL 3

) (Data Manipulation Languagc-DML)
SQL SELECT
INSERT , DELETE UPDATE

-93-



2 (Data Definition Language-DDL)
CREATE
ALTER

3, (Data Control Language-DCL)
GRANT

SELECT [DISTINCT] <column(s)>

FROM <table(s)>

[WHERE <condition>]

[GROUP BY <column(s)>] [HAVING <condition>]
[ORDER BY <column(s)> [ASC| DECS] |

INSERT INTO <table_name>

VALUES(v_columnl, v_column2,...)

INSERT INTO <table_namc> (col namel, col_name?)
VALUES(v_columnl, v_column2, ...)

DELETE FROM <table name>
WHERE <condition>

SoL
DROP

SQL
REVOKE

UPDATE <table_name> SET <column_namel> = <new_valuel> , <column_name2> =

<new_value2> WHERE <condition>

()
CREATE TABLE <table namc>

<column namelxdata type>[CONSTRAINT<constraint name>

<integrity constraint]

.. <column nameNxdata type>[CONSTRAINT<constraint name>

-24-



<integrity constraint]

DROP TABLE <table name>

4.2.2 XML Schema
XML (eXtensible Markup Language)

XML
- XML
XML
XML
XML
XML
XML “Well Formed”
XML tag tag
Well Formed
DTD (Data
Type Definition) XML Schemas
DTD (Data Type Definition) DTD

element
41

295



1 <?xml version = “1.0">

2 <IDOCTYPE memo [

3 <IELEMENT memo (to,from,subject?,body)>
4 <IELEMENT to (#PCDATA)>

5 <IELEMENT from (#PCDATA)>

6 <IELEMENT subject (\PCDATA)>

7 <IELEMENT hody (#PCDATA)>

8
4.1 Data Type Definition
V 41 2 DOCTYPE Document Type 3
clement memo clement 4 to, from, subject, body
element subject XML 1 4-7
element PCDATA
DTD L XML XML
XML DTD
XML DTD
XML Schemas 4.2

1 <?ml version="1.0">

2 <Schema name="memo” xmins="um:Schemas-microsoft-com:xmi-
data”xmlns:dt="um:schemas-microsoft-com:datatypcs™>

3 <ElementType name="to” content="textOnly"” />

4 <ElementType name="from” content="tcxtOnly” />

5 <ElementType name="subject content="textOnly” />
6 <ElementType name="hody" content="textOnly” />

7 <ElcmentType name-'memo” content="tcxtOnly” />

- 26-



8<element type="to”minOccurs="1" maxQOccurs="1"/>
9 <element type= "from” minOccurs="1" maxQOccurs= "1" />
10 <clement type="subject’minOccurs= "0"maxOccurs="1" />

11 <element type= "body” minOccurs="1" maxQOccurs="1" />

12 </ElementType>

4.2 XML Schema
XML Schema 4.2 DTD 41
DTD
43 XML
)

(

Domain Testing  Category-partition Testing

( )

Test cases = {input, expected output, environment}

43

-27-
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JDBC SOL
ODBC  MySQL
SOL  ORACLE(

)

44, !

XML
44

44

44

(Test driver GUI)

298-



(Test Driver)

Parser

Oracle
Oracle method prepare Connection IchcekDB method
beforeQuery SQL Oracle SQL
DBClient DBMS Test Driver DBClient
method afterQuery Oracle
DBMS  Oracle
(ORACLE)
method prepare Connection Oracle
url (URL ) dbDriver ( JDBC Driver ~ DBMS
) user  password ( 1 ) SQL
method  beforeQuery
DBMS method afterQuery oracle
DBMS true il false
- DBClient SQL
DBMS DBMS
- DBMS
ODBC ~ MySQL

XML (eXtensible Markup Language)

DTD (Data type Definition)
45

1 <?%ml version = *1.0" encoding="UTF-8'?>
2 <IELEMENT DBDriver (#PCDATA)>

3 <IELEMENT DBPassword (#PCDATA)>
4 <IELEMENT DBURL (#PCDATA)>

5 <IELEMENT DBUser (#PCDATA)>

6 <I[ELEMENT Oracle (#PCDATA)>

20

4.6



7 <IELEMENT SQL (#PCDATA)>
8 <IELEMENT TestCase (SQL)>

9 <IELEMENT TestDriver (DBURL, DBDriver, DBUscr, DBPassword, Oracle, Testset)>

10 </ELEMENT TestSet (TestCase+)>
45 (Data Type Definition)

- Tag DBURL URL  DBMS
- Tag DBDriver class JOBC Driver ~ DBMS
- Tag DBUser, DBPassword ~ username  password

- Tag Oracle Oracle
- Tag TestSet TestCase

- Tag TestCase ~ TestCase 15ql command

TestCase tag SQL SQL command

1<?xml version = “1.0" encoding="UTF-8'?>

2 <IELEMENT DBURL(#PCDATA)>

3 <IELEMENT inputFile (PCDATA)>

4 <IELEMENT QueryResult (4PCDATA)>

5 <IELEMENT SQL (#PCDATA)>

6 <!IELEMENT TestCase (SQL, QucryResult, TestResult)>
7 <IELEMENT TestDriver (DBURL, InputFile, TestSet)>

8 <IELEMENT TestResult (#PCDATA)>
4.6 (Data Type Definition)

- Tag DBURL URL  DBMS

- Tag InputFile

- Tag TestSet TestCase

- Tag TestCase Test Case
command tag QueryResult

-30-

DBMS

DBMS

tag SQL
query

1 Test Case

SQL



tag SQL  tag TestResult
false

DRIVER, TEST GUI  ORACLE

4.7
4.1
- START
MAIN WINDOW TEST GUI
- TEST DRIVER
0
prepare Connection
0 SQL Oracle
0 SQL DBCLIENT
0 afterQuery Oracle
DBMS
0
- PARSER

231 -

Oracle true
TEST GUI
MAIN WINDOW
TABLE MODEL
TABLE OUTPUT MODEL
'l
PARSER
OraclcW
beforcQuery

TEST



- DBCLIENT SQL
DRIVER

- ICHECKDB

- MAIN WINDOW

- TABLE MODEL

-TABLE OUTPUT MODEL
SQL

- prepareConnection

- beforcQuery

- afterQuery

( true

(DBMSs)

DBMS TEST

TEST DRIVER ~ ORACLE

SQL - TEST DRIVER

SQL beforcQuery
false TEST DRIVER
XML
XML)
XML

430



5.1

DTD
XML

XML

XML Schema
XML
XML
XML
!
(DBMSs)

XML
XML Schema

XML

XML XML

DML

XML



5.2

XML

(Trigger)
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DTD (UTD)

<I—KMITL Test Document DTD - version 10 —
<I—Copyright (c) 2003-2004, Infomation Technology @ KMITL ac.th—

<IELEMENT BMCTD DESCRIPTION?, REPOSITORY? ) >
<IELEMENT REPOSITORY PROJECT) *>
;!ELEMENT PROJECT DESCRIPTION?, (TESTLIST 1FOLDER) *)
<IELEMENT TESTLIST DESCRIPTION?, (TEST) *) >
<IELEMENT FOLDER FOLDER 1TEST) * >
<IELEMENT TEST DESCRIPTION?, (RUN 1STEF1>) *N >
<IELEMENT RUN |SSTEP * STATUS? , DURATIO ?)r >
<IELEMENT STEP ESCRIPTION? , EXPECTED? , ACTUAL?
STATUSEV
<IELEMENT DESCRIPTION #PCDATA) >
<IELEMENT EXPECTED #PCDATA) >
dELEMENT ACTUAL #PCDATA) >
<IELEMENT STATUS #PCDATA) >
<IELEMENT DURATION #PCDATA) >
|ATTLIST BMCTD ;

title CDATA "(untitled)"

author CDATA " (unknown) "

creation date CDATA " (unknown) "

last_modified CDATA " (unknown) " :
copyright CDATA "Copyright (c) 2003-2004, Infomation
Technology ((,g KMITL.ac.th »

|ATTLIST REPOSITORY
name CDATA #REQUIRED
settings CDATA IMPLIED
<IATTLIST PROJECT
name CDATA #REQUIRED
settings CDATA IMPLIED
<IATTLIST TESTLIST
name CDATA #REQUIRED
status CDATA IMPLIED
<IATTLIST FOLDER
name CDATA #REQUIRED
folcer CDATA #IMPLIED
<IATTLIST TEST
name CDATA #REQUIRED
number CDATA #IMPLIED

36
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type

subtype
status

folder
responsible
creationdate
timeout
attachment

CDATA "MANUAL"
CDATA IMPLIED
Ready | De3|?n
DATA IMPLIE

CDATA™

CDATA #IMPLIED
CDATA #IMPLIED
CDATA #IMPLIED

"Ready"

plan_scheduling_date CDATA #IMPLIED
plan_scheduling_time CDATA #IMPLIED
runtimeattachment CDATA #MPLIED
extendedparameters CDATA #IMPLLED

>

<IATTLIST RUN
name
tester name
executiondate
execution time
hostname
path

dATTLIST STEP
name
executiondate
cxecutiontime

Fat
iInenumber

CDATA #REQUIRED
CDATA™

CDATA #IMPLIED
CDATA #IMPLIED
CDATA #IMPLIED
CDATA™"

CDATA #REQUIRED
CDATA #IMPLIED
CDATA #IMPLIED
CDATA #MPLIED
CDATA “0”
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