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Testing XSLT

« Introductions

« XSLT profilers

« XSLT debuggers

o XSLT unit testing frameworks
« XSLV static validation tool
 FO testing frameworks

« Conclusion

Introductions
Who am I?

« Tony Graham of Menteith Consulting

+ XML and XSL/XSLT consultant

« Based in Dublin, Ireland

» Doing XSLT since 1998

» Working with both XSLT 1.0 and XSLT 2.0

Who are You?

« What is your XSLT experience?
« What is your testing experience?
« What are you looking for?

Overview of XSLT Testing Tools

« Profilers

» Debuggers

« Unit testing frameworks
« XSLV Static Validator
 FO testing frameworks

Profilers

« Track activity of a running transformation
« Find "hotspots" where processor spending most time
« Typical scenario:

« Profile

e Review

+ Modify

e Repeat

Testing XSLT
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Debuggers

« Step through execution
« XML IDEs
* Emacs

Unit Testing Frameworks

» Run all or part of a transformation

» Provide "known" input

» Make assertions about expected result

« Black box testing: test complete transform without looking knowledge of implementation
» White box testing: test with knowledge of implementation

XSLV Static Validation Tool

« Test that transform can convert from one schema to another
« Analyses stylesheet — does not run the transformation

FO Testing Frameworks

« Run XSL formatter on "known" input
» Check area tree or output matches expected result

Debuggers

« Step through execution of transformation

v ~Ox
File Edit Find Project Perspective Options Tools Debugger Document Window Help
l:l -, E@ @ XML|dump—infu.me |V| XSL‘fu—uhjetl—dump.xsl |V| |Saxunﬁ.5.5 |V| e@‘ H ,’f":g
& 0O = L W H  Debugger Status =» Debug execution finished
99 [ ® dump-info.xml | 4|["® fo-object- dump.xsl | [y
iy 1 <IDOCTYPE dump-info SYSTEM "dump-i Z 1 <#Fxml wersion="1.0" encoding ="utf-&"7 > :. -
LLI 2 gl libfo --» |=| 2 gl libfo --» = -
3 <l-- Control file for dumping .c and .h fil 2 3 <l--fo-object-dump. sl --= =l
4 «<l-- $ld dump-info xmly 117 20060 3 4 = «<l-- Read the XSL spec and durnp .o and . o
g : 5 each formatting object. --» il
6 <l-- Comyright () 2001-2008 Sun Micr : 6 7 <|-- Requires Saxon or saxon lookalike sing 5
7 <l--See COPYING for the status of this s 4 ? element for creating multiple output files =
8 8  «l--If 2a named template isn't in this file, =8
9= <dump-info> 2 9 <l-- $ld: fo-object-durmp.xslw 113 2006 >_'
10w <fos> : 10
11 <fo “hasic-link RV 11 «l-- Copyright (C) 2001-2 006 Sun Microsys—|
12 = <fp "= merride %\ I-= Spe COPYING far the status of this st %
[ T D = [« ] —
Grid Author : Grid Text 5
)= Variables = 8 x £ stack 5 0 x
4 Name | |\-’a|ue # [MML/SLAKQuery Node| Attributes Resource
% Bre. $2Bre. & XW. ¢OCon. &:var. S Me. “[BInv. x| S stack U Trace 2= Templates &3 Nodes/va. A& Hotspots  x
[ fusri1ocal; srcyxsifo; ovs/ spec- dump, fo-object- dump.xsl [ [u+oozc | 12 \
. . o
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Profilers
Profiling XSLT is Inexact

« Template execution time depends on execution time of all templates it calls
« Depends on machine state
+ Faster when processor already in memory
« Depends on current node list
« Processor may be optimizing or doing lazy evaluation

XSLT Profiling in XML IDEs

« <o0Xygen/>, Stylus Studio, XMLSpy, etc.
« One of many features of an IDE

earchisearchResult.xsl]

File Edt Find Project  Perspective Options Tools Debugger Document  Window  Help

E] d 3 EE ﬁ:é XMLIsh\rtsfskllngfLIEiTjUU".LI XSLIsearchResu\t‘xsl LI IXa\an LI QQ 0 &

S S PR R S 4 Debugger Status Debug execution finished
.| ®shirts_skiing_LIST_S000.x%ml » possible_sort_options.xs| | » haneLavout.xs| | » filter Tabs sl < "compareBoi’ |
b 1% =7mlversion="1.0" o/l » searchResult.xs| » productDisplaySearch xs! » buildurl.xs! 3|
) - - 133
£ 2 «Root=<Result=<iirre 2a0 <xslparam products PerRow'i= <= =
o5 3 201 <xslparam "endingProductPosition’s> =l
282 =xslparam "rirmaluet= _g
203 <xslparam "displayTitle"= F—— fGeh T
284 7 =xzl:apply-termplates "iire[position] &lt= FendingProductPosition = P =
205 <yshwith-param "productsPerR ow! "SpraductsPert i
288 =xslwith-param “nrmvalue” "gnmvalue'r= &
287 =fslapplv-termplates= é
208 = <div "tlearingDiv's %
289 =i I—— - 3
o0 i m‘D," pagecrurmbsl 1~
301 = =xslapply-termplates "iire[position] &it= fendingProductPosition =5 utton">><gpan>Search-</span> 0
302 =xslwith-param "productsPerR ow! "$pr0ductsPerl_l :
303 =xslwith-param “displayTitle” "fdisplayTitle"r= ]
304 =fslapplv-templates= = e
305 = =uslchooges m
305 = =¥slwhen "fendingProductPosition &it= $count'> o N =
A = B
307 =xsl.call-template "listviewRecursion"= 2lp/hintro.htmi?storeld=a000 @
308 =g lwith-param “raunt’ "feount't= = =
309 =xslwith-param “endingProductPosition” | =
a10 <xslwith-param "BroductsP erRaow | ﬁ]‘fﬁble}ﬁbm\’}{mmﬁj
% 4 [ =
4 = * \W Variable storeld has not been declared Tent _¥HTML x
Invocation ree 5 8 x ||Hotspots a8 x|
# Invocation tree (Total time 2887 ms) = Instruction Time Hits
L S50 2087 ma 2% ma 1wy gl 8 210 Hotsos s
M 99.99% - ms - 0.02% - 0 ms 1 inv. apply-templates : g _ 87 ms (3.03% =
- % 93,97% - 2857 ms - 0.01% - 0 ms 1 inv. template (match="*") ﬁ BroplaE imatth=ri e (mode=rampar (2.03%) o
(=% 99.97% - 2886 ms - 0.09% - 1 ms 1 inv. apphy-templates " m &
£ 0.01% - 0 ms - 0.01% - 0 ms 1 v, template (matth=" w A\ template (name="encodevalue") 62 s (2.15%;) 5
) 0.01% - 0 ms - 0.01% - 0 ms 1 inv, termplate (match=" 1w A\ for-sach S4ms (189%) 9 z
& 0.01% - 0ms - 0.01% - 0 ms 1 inv, template (match=" Al S0 ms (176%; 24 =
£) 0,01% - 0 me - 0.01% - 0 ms 1 inv, template (match=" 1w A value-of 48 ms (1.69%) 70 B
3 0.01% - 0 ms - 0.01% - 0 ms L i, termplate (match=" w | A\ template (name="buildUr NewFirstAnswa 46 ms (1.61%) 4 |
4 | L4 A wahioenf 45 s (1.57%1 a =)
% Brea. |$2 Brea. |& Xwa. [<xpCont. |&d=Varia, | S Mes. *Rlnvoc.| & Stack | ¥§ Trace | 3= Templates | #3 Nodes/Values Set | AR Hotspots o

|Evprojeci.y . xsl\Expor tieearchicom mon'productDisplaySearch sl | |u+ooos | 299:18 |
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13 xsltproc

- - prof i | e dumps profiling information
- - r epeat runs the transformation 20 times

nunmber nane Call's Tot 100us Avg
O property-to-context-property-nerge 172 426224 2478
1 fo-context-c-file 1 315848 315848
2 property-to-slist-foreach-if 172 143712 835
3 property-to-context-property-copy 172 107006 622

14 Saxon

« Run with -TJ switch and save error output
 Process timing info with timing-profile.xsl

Analysis of Stylesheet Execution Time - Firefox

File Edit Wiew History Bookmarks Tools Help

- - @ ﬁ ||_| file:/ffusrflocal/sreisifo/evs/spec-dump/profile. html "‘ l}'l "| |\|
Analysis of Stylesheet Execution Time
Total time: 21243 milliseconds

Time spent in each template or function:

The table below is ordered by the total net time spent in the template or function. Gross time means the time including called templates and
functions; net time means time excluding time spent in called templates and functions.

average . average total
. . . : N total time : Ny
file line instruction count time (gross) time time
(gross) g (net) (net)
*ntext-dumpxsl | 170 | LSmplate 172 19.756 3398.000 19302 | 3320.000
property-to-context-property-merge
*ntext-dump.xsl | 441 template fo-context-c-file 1 14535.000 14535.000 3052.000 3052.000
*ersion-lib.xsl 145 | emplate 172 21.715 3735.000 12.256 | 2108.000
property-to-get-set-prototypes
*ersion-lib.xsl agg | emelate ‘ 172 12,733 2160.000 8.610 | 1481.000
property-to-get-set-functions

Done

15 Profiling with Java (or C) Profiler

+ Useful if understand internals of XSLT processor
« Last resort when stylesheet is a single template
e java - Xrunhprof: cpu=sanpl es
» Resultsinj ava. prof. txt
 Used by Michael Kay with Saxon
« http://www.biglist.com/lists/xsl-list/archives/200710/msgo0192.html

Page-6 © 2007 Menteith Consulting Ltd Menteith
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Why is my <hr/> a Hotspot?

When profiler pauses processor to sample current state
Sampling too seldom gives random results

Profiler overhead skews result when sampling too frequently
Solution: Run the transform multiple times

“ Hotspots @ 7 x|

Instruction Titme Hits
% 210 Hotspots i’
& template (match="iir:e") (mode="compar 87 ms (3.03%
& b 67 ms { =
-/ termplate (hame="encodevalue") 62 ms (2.15%
-/ for-each 54 ms (1.89%) 9
A i S0 ms (1.76%) 24
-4\ value-of 43 ms (LE9%) |70

| B/ template (name="buildUr INewFrstinswe 46 ms (1.61%] 4 |
A ol ioenf 45 ms (157 %0 L ;I

| & Stack | ¥4 Trace | 3= Templates | 3 Nodes/values Set 4% Hotspots

 Jppm— pp—

Unit Testing XSLT

« Run all or part of a transformation

Provide "known" input

Make assertions about expected result

Black box testing: test complete transform without looking knowledge of implementation
White box testing: test with knowledge of implementation

Catching xsl : nessage

Errors not caught by unit tests

When To Use Unit Testing?

» Good for XML and HTML output

« Easy to make assertions about structure of output
« Harder to verify text output

+ Messier to make assertions

« Testing individual templates easier than testing complete output
« Still need to validate output

 Spec may be incorrect

+ Tests may have bugs

Menteith © 2007 Menteith Consulting Ltd Page-7
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How Effective is Unit Testing?

Removal Step Lowest Rate Modal Rate Highest Rate
Informal design reviews 25% 35% 40%
Formal design inspections 45% 55% 65%
Informal code reviews 20% 25% 35%
Formal code inspections 45% 60% 70%
Modelling or prototyping 35% 65% 80%
Personal desk checking of code 20% 40% 60%
Unit test 15% 30% 50%
New function (component) test 20% 30% 35%
Integration test 25% 35% 40%
Regression test 15% 25% 30%
System test 25% 40% 55%
Low-volume beta test (<10 sites) 25% 35% 40%
High-volume beta test (>1,000 sites) 60% 75% 85%

Source: Software Estimation: Demystifying the Black Art, Steve McConnell

Unit Testing Frameworks for XSLT

« XSLTUnit

o Juxy

Unit Testing XSLT
« tennison-tests

o <XmlUnit/>

« utf-x

« XTS

My Unit Testing Wish-List

« Assert a message was (or was not) emitted

« Assert a secondary result document was (or was not) emitted

» Works with keys
« Test stylesheet as a whole

« Summaries of multiple unit test files
» Maintainers respond to bug reports

« Test data and assertions in XML

Page-8 © 2007 Menteith Consulting Ltd
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XSLTunit 29

« Eric van der Vlist, Dyomedea
http://xsltunit.org

 “Stable, rustic, and mature”

* XSLT 1.0

« Input: XSLT stylesheet

« Output: XML indicating success or failure

XMLUnit Test 23

<xsl:tenplate match="/">
<xsltu:tests>
<xsltu:test id="test-title">
<xsl:call-tenpl ate name="xsltu: assert Equal ">
<xsl :w t h- param nanme="id" select=""'full-value "/>
<xsl : wi t h- par am nane="nodes1" >
<xsl :appl y-tenpl at es
sel ect="docunment (' library.xm")/library/
book[i sbn='0836217462"]/title"/>
</ xsl :wi t h- parane
<xsl : wi t h- par am nane="nodes2" >
<hl>Being a Dog Is a Full-Time Job</hil>
</ xsl :wi t h- parane
</ xsl :call-tenpl at e>
</xsltu:test>

</ xsltu:tests>

Juxy 24

« Pavel Sher, Tigris

« http://juxy.tigris.org/

« Library for unit testing XSLT stylesheets from Java
« Standalone or integrates with Ant and JUnit

« Input: Java class
« Test as String, DOM, or File

+ Output: Depends on JUnit test runner used

Menteith © 2007 Menteith Consulting Ltd Page-9
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Juxy Test

public class Sanpl eTest Case extends JuxyTest Case
{
public void testListTransformation() {
newCont ext ("styl esheet. xsl");
context().set Docunent ("" +
"<list>" +
" <itenpitemli</itenp" +
<itenpitem 2</itenp" +
" <itenpitem 3</itenp" +

"<[list>");
Node result = appl yTenpl ates();
xpat hAssert("text()", "item1l, item2, item3").eval (result);
}
}
Unit Testing XSLT

« Jeni Tennison, Jeni Tennison Consulting

« http://www.jenitennison.com/xslt/utilities/unit-testing
e XSLT 2.0

« Input: Inside stylesheet or separate file

e Output: XML or HTML report

Unit Testing XSLT Test

<test:tests>
<test:test>
<t est: param nane="nunber" select="2" />
<t est:expect select="4" />
</test:test>
</test:tests>
<xsl :functi on nanme="eg: square" as="xs: doubl e">
<xsl : param name="nunber" as="xs:double" />
<xsl : sequence sel ect="$nunber * $nunber" />
</ xsl :function>

Page-10 © 2007 Menteith Consulting Ltd Menteith
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Unit Testing XSLT Report 28

TEST REPORT

Stylesheet: usr/local/sre/unit-testing /square.xsl

Tested: 4 April 2007 at 23:48

Summary
<xslisegu $number”
passed 1/2 </xsl:function>
Square.2
Test ID Title Success/Total
square 1,2 Parameters
Square Name Value
number 2
Test ID Test Title Success/Failure
square.l Success Results
square.2 Failure Expected Result Actual Result
5 1
Tested XSLT
o
tennison-tests 29

« Toby Weston

« http://tennison-tests.sourceforge.net/

+ Unit Testing XSLT meets Ant

« Input and output as for Unit Testing XSLT

« Run multiple tests from Ant

» No summary of running multiple tests

» Needs namespace fixup in gener at e-tests-uti |l s. xsl

tennison-tests in Ant Build File 30

<!-- Defines the 'tennison-tests' custom Ant task. -->
<t askdef nane="xslttest"
cl assnanme="com j enitenni son.xslt.unittest. XSLTTest"
cl asspat h="${basedir}/ant-xslttest-1.0.0.jar"/>
<!-- Executes all unit tests in '"test'. -->
<target name="test" depends="init">
<xslttest src="${basedir}/ant-xslttest-1.0.0/ main/src/xslt"
target="build/test"
generate="true">
<fileset dir="${basedir}/test">
<include name="*.xm" />
</fil eset>
<factory nanme="net. sf.saxon. Transforner Factoryl npl"/>
</xslttest>
</target>

Menteith © 2007 Menteith Consulting Ltd Page-11
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31 <XmlUnit/>

« Tim Bacon and Jeff Martin
« http://xmlunit.sourceforge.net/
» Java or .Net
« Input: Java/C# class
« Test is String, DOM, or File
+ Output: Depends on JUnit/NUnit test runner
« E.g., XML to make HTML report when used with Ant

32 <XmlUnit/ > Test

public void testXSLTransfornatlon() throws Exception {
String nylnput XML = "...";
File nyStyl esheetFile new File("...");
Transform nyTransform = new Transf or m( nyl nput XM,

nyStyl esheetFil e);

String nyExpectedQutput XM = "...";

Diff nyDiff = new D ff(myExpect edQut put XM, nyTransforn)

assert True("XSL transformati on worked as expected " +
nyDiff, nyDiff.sinmlar());

33 Unit Testing Framework — XSLT

 Alex, Mikael, Richard, Yacek

+ http://utf-x.sourceforge.net/

» Java

e Input: XML

+ Output: Depends on JUnit test runner used

34 uft-x Test

<utfx:test>
<ut f x: nanme>st yl esheet paraneter test</utfx: nane>
<ut f x: styl esheet - par ans>
<ut f Xx: wi t h- param nane="st yl esheet - par anl"
select=""UTF-X'" [>
</ utfx:styl esheet - parans>
<utf x: assert -equal >
<ut f x: source>
<print-paranml />
</ ut f x: source>
<ut f x: expect ed>
<styl esheet - par aml>UTF- X</ st yl esheet - par anil>
</ ut f x: expect ed>
</ utfx:assert-equal >
</utfx:test>

Page-12 © 2007 Menteith Consulting Ltd Menteith
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XTS

« Florent Georges

« http://www.fgeorges.org/xslt/xslt-unit/
« XSLT 2.0

* XSLT & XQuery Unit Testing

« Input: XML file

« Transformed into stylesheet that imports stylesheet being tested

« Output: XML and HTML report

xslt-unit Test

<t:tests>
<t:title>hello-world()</t:title>
<t:test>
<t:expect select=""'"Hello, world!'""/>
<xsl : sequence sel ect="hw hello-worl d()"/>
</[t:test>
</[t:tests>

"Black Box'" Testing

« For this input... expect this output

» Need complete documents for input

» Make assertions about complete documents at output
+ Unit test for mat ch="/" template

+ Could also use Schematron

"Black Box" Advantages

« Don't need to understand stylesheet
» Reusable even if stylesheet refactored

"Black Box" Disadvantages

» Need complete documents as input
« If input changes, need to revise all tests

Exercise 1

What are some useful tests for the specification in Exhibit 1?

Testing XSLT
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"White Box" Testing

« For this template, with this context... expect this output
« Complete documents or fragments as input

« XPath to select part of a document, or

« Fragment provided as part of test
« Make assertions about complete result from fragment

"White Box" Advantages

« Input and output can be simpler
« Maybe revise fewer tests if input changes

"White Box" Disadvantages

+ Result may be invalid even if all tests pass
» Best suited to testing named templates
« Fragile if:
« Stylesheet refactored
« Selecting templates by context and mat ch attribute changes
+ Keys may not work if input is fragment contained in test definition

Exercise 2

What are some useful tests for the specification in Exhibit 6?

"Clean" vs "Dirty" Tests

Clean test:

+ Good input
« Test for correct output

Dirty test:

« Incorrect input

« Test for correct handling of error condition
» Message
» No output
« Output based on input

xsl : message and Unit Tests

+ Pure XSLT frameworks can't catch xsl : nessage output

« Can't differentiate between template giving error message and template accidentally giving

no result
« Unit tests abort ift er i nat e="yes"

Page-14 © 2007 Menteith Consulting Ltd



Errors That Aren't Caught By Unit Tests

Exercise 3

What errors in the stylesheet in Exhibit 6 would not be caught by unit testing?

Error Not Caught By Unit Tests

» Unnecessary/ /
« Empty #PCDATA

 Out of date or inappropriate comments

« Template that is never matched

» Typosinxsl : stri p- space and xsl : preserve-space
« Error in xsl : when covered by xsl : choose

XSLYV Static Validation Tool

« University of Aarhus, Denmark
« http://www.brics.dk/XSLV/

« Determine if output valid to output schema if input valid to input schema DTD, XML

Schema, or Relax NG subset
« Makes approximations

+ Some false negatives

+ Never a false positive

« Limited use while developing stylesheet
« Some vocabularies don't have a schema, e.g., XSL FO

XSLT Coverage Tool

« Is there one?

FO Testing Frameworks

« Run XSL formatter on "known" input
» Check area tree or output matches expected result

Testing XSLT

© 2007 Menteith Consulting Ltd
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52 xmlroff Testing Module

« Runs any command-line XSL formatter
» Rasterise PDF or PostScript output

» Compare against a reference

« Summary and individual reports

estsuite/expression/expression1

Test |USe inherited-property-value() in expressions for font-size property, including using function with property other than font-size and using as part of a larger expression,
[FO multiple [XML inherited-property-value fo
IPDF expression1.pdf |Log expressiont.log
Agreement: Ful ]
Future support: el
Spec problem: No |
Result| ot problem: No ~]
Further info:
Update | _Reset
Note that "Update” updates the XML source for this report and does not regenerate this HTML page.

[Page 1 expression1.00.png |Reference

inherited-property-value() inherited-property-value() inherited-property-value()
me e Jon ancestor page-seavence is 109 The oper on ancestor poge-sequence is 105t The ity spcedon ancesor g
hould be 20pk.

Shouid be 10pt

e

uid be 105t
o). Shouid be 10pt

h i
hgyld be 20pt. Should be 20pt.
e 30 Sroudbe 10pt.

S ). “Shouid be T0p.

Ul be 10p1
Should be 165t

6. f 6. fo prope
starts) div 2°. Should be 12pt. starts) div 2", Should be 12pt.

53 “Stereo” Comparison

« Visually compare result and reference
« Red channel from result
« Blue channel from reference

inherited-property-value()
The value of font-size property specified on ancestor page-sequence is 10pt.
1. No font-size specified. Should be 10pt.

2. font:size="20pt": "'Should be 20OpE.

3. font-size="inherited-property-valug( ). Should be 10pE.

4. font-sizg="inherited-property-valuelfant-size}". Should be 10pt.

. font-sizg="Inherted-property-valuel font-size'}". Should be 10pL.

6. fant-size="inherited-property-valuelpravisional-distance-between-
starts) div 2". Should be 12pt.

Page-16 © 2007 Menteith Consulting Ltd Menteit‘
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XSL FO Test Definition

« Defined for XSL 1.0 Candidate Recommendation testing

<test id="expressionl" fo="nmultiple"

xm ="inherited-property-val ue. fo"

resul ts="inherited-property-

val ue. pdf ">Use i nherited-property-val ue()
in expressions for font-size property,

i ncluding using function with property

ot her than font-size and using as part of
a | arger expression.</test>

FOP

« http://wiki.apache.org/xmlgraphics-fop/HowToCreateLayoutEngineTests
« Integrates with FOP's JUnit tests
« Input: XML file containing:
« Complete FO document
« Assertions about resulting FOP area tree
« Output: Depends on JUnit test runner used

FOP Test

<t est case>
<i nf o>
<p>
This test checks <sonething>.....
</ p>
</info>
<vari abl es>
<img>../../resources/imges/ bgi ng300dpi . j pg</i ng>
</vari abl es>
<f o>
<fo:root xmns:fo="http://ww. w3. org/ 1999/ XSL/ For mat "
xm ns: svg="http://ww. w3. or g/ 2000/ svg" >
<fo: | ayout - mast er - set >

<l-- etc. etc. -->
<f o: bl ock- cont ai ner background-i mage="##i ng" >
<l-- etc. etc. -->

</fo:root>

</fo>
</testcase>

Testing XSLT

Menteith © 2007 Menteith Consulting Ltd
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FOP Test

<checks>

<eval expected="0 0 360000 360000"
xpat h="/ ar eaTr ee/ pageSequence/ pageVi ewport/ @ounds" desc="page

size"/>

<true xpath="/areaTree/ pageSequence/ pageVi ewport/page[ 1] "/ >

<true

xpat h="not (/ ar eaTr ee/ pageSequence/ pageVi ewport/ page[2])"/ >

<eval expected="0 0 360000 360000"
xpat h="/ ar eaTr ee/ pageSequence/ pageVi ewpor t/ page[ 1]/ r egi onVi ewport/
@ect" desc="regi on body area"/>

</ checks>
</t estcase>

Conclusion

« Profilers

« Debuggers

« Unit testing frameworks
« XSLV Static Validator

« FO testing frameworks

Page-18
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Testing XSLT

Exhibit 1
Transformation Specification

« art becomesarticl e containingfront/articl e-net a.
eart/ @nt becomesarticlel/ @rticle-type,where:
« art becomesarticle
» bkr becames book- r evi ew
« | tr becomes corr espondence
eart/ttl becomesarticle-meta/title-group/article-title.
« aut becomes contri b- group/ aut hor containing sur nane and gi ven- nanes.
« bok becomes pr oduct .
» bok/ttl becomessource.
« pub becomes publ i sher.
i sh becomesi shn.
e pri becomes bol d.
» bod becomes body
« par becomes p
« i tabecomesi
» bak becomes back
« ref becomescite

Menteith © 2007 Menteith Consulting Ltd Page-19
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Exhibit 2
Source DTD — art. dtd
<l-- Item -->
<l ELEMENT art (ttl, aut*, bok?, bod, bak?) >
<l-- fmt I tem f or mat -->
<I ATTLI ST art

fnt (art | bkr | Itr) "art" >
<l-- Title -->
<! ELEMENT ttl (#PCDATA) >
<l-- Aut hor -->
<! ELEMENT aut (fnm snm >
<l-- Fi rst nane -->
<! ELEMENT fnm (#PCDATA) >
<l-- Sur nane >
<! ELEMENT snm (#PCDATA) >
<l-- Book details -->
<! ELEMENT bok (ttl, aut, pub, isb, pri) >
<l-- Publ i sher -->
<! ELEMENT pub (#PCDATA) >
<l-- | SBN >
<I ELEMENT isb (#PCDATA) >
<I-- Price -->
<! ELEMENT pri (#PCDATA) >
<l-- Body -->
<! ELEMENT bod (par+) >
<l-- Par agr aph -->
<! ELEMENT par (#PCDATA | ita)* >
<l-- Italic >
<I|ELEMENT ita (#PCDATA) >
<l-- Back Matter -->
<! ELEMENT bak (ref+) >
<l-- Ref er ence -->
<! ELEMENT ref (#PCDATA) >
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Exhibit 3
Result DTD —article.dtd

<?xm encodi ng="UTF- 8" ?>

Testing XSLT

<! ELEMENT article (front, body, back?) >
<I ATTLI ST article
article-type
(article | book-review | correspondence)

#REQUI RED >
<! ELEMENT front (article-meta) >
<! ELEMENT  body (p+) >
<IELEMENT article-neta (contrib-group, title-group, product?) >
<I ELEMENT p (#PCDATA | i)* >
<! ELEMENT i (#PCDATA) >
<! ELEMENT contri b-group

(aut hor +) >
<! ELEMENT aut hor (nane) >
<IELEMENT title-group (article-title) >
<! ELEMENT product (source | nane | publisher | isbn | bold)* >
<IELEMENT article-title

( #PCDATA) >
<! ELEMENT source (#PCDATA) >
<! ELEMENT nane (surnane, given-nanes) >
<! ELEMENT publ i sher (#PCDATA) >
<! ELEMENT i shn ( #PCDATA) >
<! ELEMENT  bol d ( #PCDATA) >
<! ELEMENT sur name (#PCDATA) >
<l ELEMENT gi ven-nanes (#PCDATA) >
<! ELEMENT back (cite+) >
<IELEMENT cite ( #PCDATA) >
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Exhibit 4
Sample input — art . xni

<art fm="bkr">

<ttl>Prinmed for Unicode</ttl>
<aut ><f nnrJohn</ f nnk<snnmeSni t h</ s
<bok><tt|>Uni code: A Priner</ttl>
<aut ><f nmpTony</ f nmP<snn>G ahanx/
<pub>| DG Books Wor | dwi de</ pub>

<i sh>0- 7645- 4625- 2</ i sb>

<pri >$24. 95</ pri ></ bok>

nn></ aut >

snnk</ aut >

<bod><par >A cast of thousands of interesting characters, but no
nmystery. <ita>Two thunbs down</ita>. </ par></bod>

</art>
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Exhibit 5
Sample output —articl e. xm

<?xm version="1.0"?>

<article article-type="book-review'>
<front >

<article-neta>

<contri b-group/>

<title-group>

<article-title>Primed for Unicode</article-title>
</title-group>

<pr oduct >

<sour ce>Uni code: A Prinmer</source>

<name>

<sur name>G ahanx/ sur nane>

<gi ven- nanes>Tony</ gi ven- nanes></ nane>
<publ i sher >| DG Books Wor| dwi de</ publ i sher>
<i shn>0- 7645- 4625- 2</i sbn>

<bol d>$24. 95</ bol d>

</ pr oduct >

</article-mnmeta>

</front>

<body>

<p>A cast of thousands of interesting characters, but no nystery. Two
t hunbs down. </ p>

</ body>

<larticle>
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Exhibit 6
Stylesheet —art 2arti cl e. xsl

<?xm version="1.0" encodi ng="utf-8"?>
<xsl:styl esheet xm ns:xsl="http://ww. w3. org/ 1999/ XSL/ Tr ansf or ni
version="1.0">

<xsl : out put nethod="xm "/ >
<xsl:strip-space el enents="itm aut body bak"/>

<xsl:tenplate match="art">
<article>
<xsl:attribute nane="article-type">
<xsl : choose>
<xsl:when test="@nt = "'bkr'">book-revi ew</xsl:when>
<xsl:when test="@nt = "let'">letter</xsl:when>
<xsl : ot herwi se>articl e</ xsl : ot herw se>
</ xsl : choose>
</ xsl:attribute>
<front >
<article-neta>
<contri b-group>
<xsl:for-each sel ect="aut h">
<contri b><xsl:apply-tenpl ates select="."/></contri b>
</ xsl :for-each>
</contri b-group>

<xsl:apply-tenplates select="ttl | //auth | //bok"/>
</article-neta>
</front>

<xsl : apply-tenpl ates sel ect="bod | bac"/>
<larticle>
</ xsl : tenpl at e>

<xsl:tenplate match="ttl">
<title-group>
<article-title><xsl:apply-tenplates/></article-title>
</title-group>
</ xsl : tenpl at e>

<xsl:tenplate match="bok/ttl">
<sour ce><xsl : appl y-t enpl at es/ ></ sour ce>
</ xsl : tenpl at e>

<xsl:tenpl ate match="bok">
<pr oduct >
<xsl : appl y-tenpl at es/ >
</ pr oduct >
</ xsl : tenpl at e>

<xsl:tenplate match="isb">
<i ssn><xsl : appl y-t enpl at es/ ></i ssn>
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</ xsl : tenpl at e>

<xsl:tenpl ate mat ch="pub">
<publ i sher ><xsl : appl y-t enpl at es/ ></ publ i sher >
</ xsl : tenpl at e>

<xsl:tenplate match="isb">
<i sbn><xsl : appl y-t enpl at es/ ></i shn>
</ xsl : tenpl at e>

<xsl:tenplate match="pri">
<bol d><xsl : appl y-t enpl at es/ ></ bol d>
</ xsl : tenpl at e>

<l-- The client is crazy for doing this this way. -->
<xsl:tenplate match="aut">
<nane>

<sur name><xsl : appl y-t enpl at es sel ect =" snm'/ ></ sur nane>
<gi ven- nanmes><xsl : appl y-t enpl at es sel ect ="f nn'/ ></ gi ven- nanes>
</ name>
</ xsl : tenpl at e>

<xsl:tenplate match="//bod">
<body><xsl : appl y-t enpl at es/ ></ body>
</ xsl : tenpl at e>

<xsl:tenpl ate match="par">
<p><xsl :val ue-of select="."/></p>
</ xsl : tenpl at e>

<I--
This used to be needed, don't know why:
<xsl:tenpl ate mat ch="bl ue">
<p><xsl :val ue-of select="."/></p>
</ xsl : tenpl at e>
-->

<xsl:tenplate match="ita">
<i ><xsl : appl y-tenpl ates/></i >
</ xsl : tenpl at e>

</ xsl : styl esheet >
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Exercise 1
"Black box" testing

What are some useful tests for the specification in Exhibit 1?
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Exercise 2
"White box" testing

What are some useful tests for the stylesheet in Exhibit 6?
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Exercise 3
Other Errors

What errors in the stylesheet in Exhibit 6 would not be caught by unit testing?
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