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Preface

The Current Situation of Testing PDF in Projects

These days telephone bills, insurance policies, official notifications and many types of contract are
delivered as PDF documents. They are the result of a process chain consisting of programs in various
programming languages using numerous libraries. Depending on the complexity of the documents to
be produced, such programming is not easy. The software may have errors and statistically will have
errors. So it should be tested in some of the following ways:

« Is the expected text within the expected page region?

 Is the bar code's text the expected text?

» Does the layout fulfill the requirements?

* Do the embedded ZUGFeRD data have the expected values?

» Are the values of the embedded ZUGFeRD data correspond with the visible values?
» Does a PDF comply with DIN 5008?

* Is the PDF signed? When and by whom?

It should scare developers, project managers and CEQ's that until now there is almost no way of re-
peatedly testing PDF documents. And even the options which are available are not used as frequently
as they should be. Unfortunately, manual testing is widespread. It is expensive and prone to errors.

With PDFUnit, any document, whether created using a powerful design tool, exported from MS Word
or LibreOffice, processed using an API, or dropped out of an XSL-FO workflow, can be tested.

Intuitive API

The interface of PDFUnit follows the principle of "fluent builder". All names of classes and methods try
to follow the English language as closely as possible and thus support general thought patterns.

The next example shows the simplicity of the API:

String filename = "docunent Under Test . pdf";
int leftX = 17; // in mllineter

int upperY = 45;

int wdth = 80;

int height = 50;
PageRegi on addr essRegi on = new PageRegi on(l eft X, upperY, wi dth, height);

Assert That . docunent (fil enane)
.restrictedTo( Fl RST_PAGE)
.restrictedTo(addr essRegi on)
. hasText ()

.contai ni ng("John Doe Ltd.")

To write successful tests it is neither necessary for a test developer to know the structure of PDF nor
to know anything about the creation of the PDF document.

Time to Start

Don't gamble with the data and processes of your document processing sys-
tem. Check the output of the PDF creating programs with automated tests.

PDFUnit-Java, version 2016.05, created Jun 6, 2016
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Chapter 1. About this Documentation

Who Should Read it

This documentation is addressed to all people who are involved in the process of creating PDF docu-
ments. That are not only software developers who create programs which produce PDF documents,
that are also members of the quality assurance staff and project managers.

Code Examples

The code examples in the following chapters are colorized similar to the Eclipse-editor to facilitate
the reading of this documentation. They are combined with JUnit but you can also use PDFUnit with
TestNG. A code example with TestNG is shown in the appendix. A demo project with many examples
is available here: http://www.pdfunit.com/en/download/index.html.

Javadoc

The Javadoc documentation of the API is available online: http://www.pdfunit.com/api/javadoc/
index.html.

Other Programming Languages

PDFUnit is available not only for Java, but also for .NET and XML. Separate documentation exists
for each language.

If there are Problems

If you have problems to test a PDF, please search for a similar problem in the internet. Maybe, you
find a solution. Finally, you are invited to write to info[at]pdfunit.com and describe the problem. We'll
try to help you.

New Features Wanted?

Do you need other test functions? Please feel free to send your requirements to info@pdfunit.com.
You are invited to influence the further development of PDFUnit.

Responsibility

Some examples in this book use PDF documents from the web. For legal reasons | make clear that
| dissociate myself from their content, for instance | can not read Chinese. These documents support
tests, for which | could not create my own test documents, e.g. the Chinese PDF documents.

Acknowledgement

Axel Miesen developed the Perl-API of PDFUnit and during that time he asked a lot of questions about
the Java API. PDFUnit Java has profitted greatly from his input. Thank you, Axel.

Unfortunately, my English is not as good as | would like. But my colleague John Boyd-Rainey read the
first version of this English documentation and corrected a huge number of misplaced commas and
other typical errors. Thank you, John, for your perseverance and thoroughness. However, all remaining
errors are my fault. He also asked critical questions which helped me to sharpen some descriptions.

Production of this Documentation

This documentation was created with DocBook-XML and both PDF and HTML are generated from
one text source. It is well known that the layout can be improved in both formats, e.g. the pagebreaks

PDFUnit-Java, version 2016.05, created Jun 6, 2016 7


http://www.pdfunit.com/en/download/index.html
http://www.pdfunit.com/api/javadoc/index.html
http://www.pdfunit.com/api/javadoc/index.html
mailto:info@pdfunit.com?subject=Problem with PDFUnit
mailto:info@pdfunit.com?subject=New requirement for PDFUnit

ppFUn:t Feedback

in PDF format. And improving the layout is already on the to-do list, but there are other tasks with
higher priority.

Feedback

Any kind of feedback is welcomed. Please write to info[at]pdfunit.com.
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Chapter 2. Quickstart

Quickstart

Let's assume you have a some programs that generates PDF documents and you want to make sure
that the programs do what they should. Further expect that your test document has exactly one page
and contains the greeting “Thank you for using our services.” and the value “30.34 Euro” for the total
bill. Then it's easy to check these requirements:

@rest
public void hasOnePage() throws Exception {
String filename = "quickstart/qui ckstartDeno_en. pdf";

Assert That . docunent (fi | enane)
. hasNunber Of Pages( 1)

}

@est
public void |etterHasExpectedRegards() throws Exception {
String filename = "qui ckstart/qui ckstartDeno_en. pdf";
String expectedRegards = "Thank you for using our services.";
Assert That . docunent (fi | enane)
.restrictedTo( LAST_PAGE)
. hasText ()
. cont ai ni ng( expect edRegar ds)

}
@est
public void hasExpect edCharge() throws Exception {
String filename = "qui ckstart/qui ckstartDeno_en. pdf ";
int leftX = 172; // in mllineter
int upperY = 178;
int wdth = 20;
int height = 9;
PageRegi on regi onl nvoi ceTotal = new PageRegi on(l eftX, upperY, width, height);

Assert That . docunent (fi | enane)
.restrictedTo(Fl RST_PAGE)
.restrictedTo(regi onl nvoi ceTot al )
. hasText ()
.containing("30,34 Euro") // This is really expected.
.containing("29,89 Euro") // Let's see an error nmessage :-)

The typical JUnit report shows the success or the failures with meaningful messages:

Class com.pdfunit.test.quickstart.QuickstartTests_en

Name Tests Errors Failures Skipped Time(s) Time Stamp Host

QuickstartTests en 3 1 0 0 0.021 2016-03-25T11:39:09 NOTEBOOKG64
Tests

Name Status Type Time(s)

hasOnePage Success 0.002

hasExpectedCharge Error Page(s) [1] of 'C:\...\quickstart\quickstartDemo_en.pdf' not containing the expected text: '29,89 Euro'. 0.007
Found: '30,34 Euro'.

com.pdfunit.errors.PDFUnitValidationException:

Page(s) [1] of 'C:\...\quickstart\quickstartDemo_en.pdf’ mot containing the expected text: '29,89 Earo'. Found: '30,34 Euro’.
at com.pdfunit.internal.matcher.page.T e taini « thr :ptionWhenMismatch (TextContainingMatcher. java: 63)
t com.pdfunit.validators.TextValidator.containing(TextValidat

java:92)
java:81)
t com.pdfunit.test.quickstart.QuickstartTests_en.hasExpectedCharge (QuickstartTests en.java:71)

t com.pdfunit.validators.TextValidator.containing(TextValidat

R

t java.util.concurrent.FutureTask.run(FutureTask.java:266)
t java.lang.Thread.run(Thread.Java:745)

hasExpectedRegards  Success 0.008

That's it. The following chapters describe the features, typical test scenarios and typical problems when
testing PDF documents.

PDFUnit-Java, version 2016.05, created Jun 6, 2016 9
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Chapter 3. Test Scopes

3.1. Overview

An Introduction to the Syntax

Each test for a single PDF document begins with the method Assert That . docunment (. .). The
file to be tested is passed as a parameter. Then each following function opens a different test scope,
e.g. content, fonts, layouts, etc.:

/'l Instantiation of PDFUnit for a single docunent:

Assert That . docunent (fi | enane) 13.1: “Instantiation of PDF Docunents” (p. 155)

/1 Switch to one of many test scopes.

/1 Conpare one PDF with a reference:

Assert That . docunent (fi | enane) O
.and(..) 4.1: “Overview' (p. 87)
O The PDF document can be passed to the function as a Stri ng, Fi |l e, | nput St r eam URL
orbyte[].

It is possible to write test for a given set of PDF documents. Such tests start with the method
Assert That . eachDocunent (. .):

/1 Instantiation of PDFUnit for nultiple docunents:

File[] files = {filel, file2, file3};

Assert That . eachDocunent (fi | enane) 0 5. “Folders and Multiple Docunents” (p. 101)
.hasText (..)
.containing(..)

O The PDF documents can be passed to the function as a String[], File[], In-
put Streani],or URL[].

A test can also cover all PDF documents in a folder. Such tests start with the method
Assert That . eachDocunent (). i nFol der(..):

/1 1Instantiation of PDFUnit for a folder:

File fol der ToCheck = new Fil e(..);

Assert That . eachDocunent ()
.inFol der (fol der ToCheck) O 5.3: “Validate all docunents in a folder” (p. 102)
.hasText (..)
.containing(..)

O All PDF documents in this folder will be checked. PDF documents in subfolders will not be
checked.

Exception

Tests that expect an exception have to catch the class PDFUni t Val i dat i onExcept i on.
Here is an example for a test which expects an exception:

@est (expect ed=PDFUni t Val i dati onExcepti on. cl ass)
public void isSigned_Docunent Not Si gned() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi |l enane)
.1 sSigned()

10
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Test Scopes

The following list gives a complete overview over the test scopes of PDFUnit. The link behind each
method points to the chapter where the test scope is described:

/I Every one of the follow ng nethods

opens a new test scope:

. asRender edPage() 3.20: “lLayout - Entire PDF Pages” (p. 48)
. cont ai nsl mage(..) 3.16: “lInages in PDF Docunents” (p. 40)
. cont ai nsOnel nageOf (. .) 3.16: “lInmages in PDF Docunents” (p. 40)
. hasAut hor () 3.9: “Docunent Properties” (p. 25)
. hasBooknar k() 3.5: “Bookmarks and Naned Destinations” (p. 18)
. hasBookmar ks () 3.5: “Bookmarks and Naned Destinations” (p. 18)
. hasCreati onDat e() 3.7: “Dates” (p. 22)
. hasCreat or () 3.7: “Dates” (p. 22)
. hasEnbeddedFi | e(. .) 3.3: “Attachnents” (p. 14)
. hasEncryptionLengt h(..) 3.24: “Passwords” (p. 53)
.hasField(..) 3.13: “Form Fields” (p. 32)
.hasFi el ds(..) 3.13: “Form Fields” (p. 32)
. hasFont () 3.12: “Fonts” (p. 29)
. hasFont s() 3.12: “Fonts” (p. 29)
. hasFormat (..) 3.15: “Format” (p. 39)
. hasl mage(. .) 3.16: “lInages in PDF Docunents” (p. 40)
. hasJavaScri pt () 3.17: “JavaScript” (p. 43)
. hasJavaScri pt Acti on() 3.2: “Actions” (p. 12)
. hasKeywor ds() 3.9: “Docunent Properties” (p. 25)
. hasLanguagel nfo(. .) 3.18: “lLanguage” (p. 45)
. hasLayer () 3.19: “Layers” (p. 46)
. hasLayer s() 3.19: “lLayers” (p. 46)
. hasLessPagesThan() 3.23: “Page Nunbers as Objectives” (p. 52)
. hasLocal Got oActi on() 3.2: “Actions” (p. 12)
. hasModi fi cati onDat e() 3.7: “Dates” (p. 22)
. hasMor ePagesThan() 3.23: “Page Nunbers as Objectives” (p. 52)
. hasNanmedDest i nati on() 3.5: “Bookmarks and Naned Destinations” (p. 18)
. hasNoAut hor () 3.9: “Docunent Properties” (p. 25)
. hasNoCr eat i onDat e() 3.7: “Dates” (p. 22)
. hasNoCr eat or () 3.9: “Docunent Properties” (p. 25)
. hasNol mage() 3.16: “lInmages in PDF Docunents” (p. 40)
. hasNoKeywor ds() 3.9: “Docunent Properties” (p. 25)
. hasNoLanguagel nf o() 3.18: “lLanguage” (p. 45)
. hasNoMbdi fi cat i onDat e() 3.7: “Dates” (p. 22)
. hasNoPr oducer () 3.9: “Docunent Properties” (p. 25)
. hasNoProperty(..) 3.9: “Docunent Properties” (p. 25)
. hasNoSubj ect () 3.9: “Docunent Properties” (p. 25)
. hasNoText () 3.30: “Text” (p. 63)
. hasNoTi t 1 e() 3.9: “Docunent Properties” (p. 25)
. hasNoXFADat a( ) 3.37: “XFA Data” (p. 76)
. hasNoXMPDat a( ) 3.38: “XWP Data” (p. 79)
. hasNunber O . . . () 3.22: “Nunber of PDF El enents” (p. 51)
. has0CQx) 3.19: “lLayers” (p. 46)
. hasOCGs() 3.19: “layers” (p. 46)
. hasOaner Passwor d( . . ) 3.24: “Passwords” (p. 53)
. hasPer m ssi on() 3.26: “Perm ssions” (p. 55)
. hasProducer () 3.9: “Docunent Properties” (p. 25)
. hasProperty(..) 3.9: “Docunent Properties” (p. 25)
. hasSi gnatureFiel d(..) 3.28: “Signed PDF” (p. 59)
. hasSi gnat ur eFi el ds() 3.28: “Signed PDF’ (p. 59)
. hasSubj ect () 3.9: “Docunent Properties” (p. 25)
. hasText () 3.30: “Text” (p. 63)
.hasTitle() 3.9: “Docunent Properties” (p. 25)
. hasUser Passwor d(. .) 3.24: “Passwords” (p. 53)
. hasVer si on() 3.36: “Version Info” (p. 75)
. hasXFADat a( ) 3.37: “XFA Data’ (p. 76)
. hasX™PDat a() 3.38: “XWP Data” (p. 79)
. hasZugf er dDat a() 3.39: “ZUGFeRD' (p. 82)
. haveSane. .. () 4.1: “Overview (p. 87)
isCertified() 3.6: “Certified PDF” (p. 21)
.isCertifiedFor(..) 3.6: “Certified PDF" (p. 21)
. i sLi neari zedFor Fast WebVi ew() 3.11: “Fast Wb View’ (p. 29)
i sSi gned() 3.28: “Signed PDF’ (p. 59)
i sSi gnedBy(..) 3.28: “Signed PDF” (p. 59)
i sTagged() 3.29: “Tagged Docunents” (p. 62)
.restrictedTo(..) 13.2: “Page Sel ection” (p. 155)
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Actions

Sometimes, two methods are needed to enter a test scope:

/1 Validation of bar code and QR code:
. hasl mage() . wi t hBar code() 3.4: “Bar Code” (p. 16)
. hasl mage() . w t hQRcode() 3.27: “QR Code” (p. 56)

/1 Validation based on Excel files:
.conpliesWth().constraints(excel Rules) 3.10: “Excel Files for Validation Constraints” (p. 28)

/1 Validation of DIN5008 constraints:
.conpl i esWth().di n5008For mA()
.conpliesWth().di n5008FornB()
.conpliesWth().pdf Standard()

“DI N 5008" (p. 24)
. “DIN 5008” (p. 24)
5. “PDF/ A’ (p. 54)

N 00|00

/1 Validation around ZUGFeRD:
.conpliesWth().zugferdSpecification(..) 3.39: “ZUGeRD’' (p. 82)

PDFUnit is continuously being improved and the manual kept up to date. Wishes and requests for new
functions are appreciated. Please, send them to info[at]pdfunit.com.

3.2. Actions

Overview

“Actions” make PDF documents interactive and more complex. “Complex” means that they should be
tested, especially when interactive documents are part of a workflow.

An “action” is a dictionary object inside PDF containing the keys/ Sand/ Type. The key/ Type always
maps to the value “Action”. And the the key / S (Subtype) has different values:

/'l Types of actions:

GoTo: Set the focus to a destination in the current PDF document
GoToR: Set the focus to a destination in another PDF docunent
GoToE: Go to a destination inside an enbedded file

GoTo3DView. Set the viewto a 3D annotation

Hi de: Set the hidden flag of the specified annotation
InportData: |Inport data froma file to the current docunent
JavaScript: Execute JavaScript code

Movi e: Pl ay a specified nmovie

Naned: Execute an action, which is predefined by the PDF viewer
Rendi ti on: Control the playing of nultimedia content

Reset Form Set the values of formfields to default

Set OCGSt at e: Set the state of an OCG

Sound: Pl ay a specified sound

SubmitForm Send the formdata to an URL

Launch: Execute an application

Thr ead: Set the viewer to the beginning of a specified article
Trans: Updat e the display of a docunment, using a transition dictionary
URI : Go to the rempte UR

For a few of these actions PDFUnit provides test methods. Future releases will have more tests meth-

ods.

/1 Sinple tests:
. hasNunber Of Acti ons(. .)
/1 Action specific tests:

. hasJavaScri pt Acti on()

. hasJavaScri pt Action().containing(..)

. hasJavaScri pt Acti on() . cont ai ni ngSour ce(. .)
. hasJavaScri pt Acti on() . equal sTo(. .)

. hasJavaScri pt Acti on(). equal sToSource(..)

. hasJavaScri pt Acti on() . mat chi ngRegex(. .)

. hasLocal Got oActi o
. hasLocal Got oActi o
. hasLocal Got oActi o

oDestination(..)
oDestination(.., pageNunber)

533
—~—
o —
—

The following sections show examples for these test methods.
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JavaScript-Actions

Since JavaScript code is generally quite long, it makes sense to read the expected text for a JavaScript-
Action test from a file:

@est

public void hasJavaScri pt Acti on_W t hWhi t espaceProcessi ng() throws Exception {
String filename = "docunent Under Test . pdf";
String scriptFileName = "javascript/javascriptAction_OneSi npleAlert.js";

Reader scriptFil eAsReader = new Fil eReader (scri ptFi | eNane) ;
Assert That . docunent (fi | enane)

. hasJavaScri pt Acti on()
. equal sToSource(scriptFil eAsReader, WitespaceProcessi ng. | GNORE)

The parameter of the method equal sToSource(..) (and also cont ai ni ngSource(..)) can be
of type j ava. i 0. Reader,j ava.i o. | nput St reamorj ava. | ang. Stri ng.

The content of the JavaScript file is completely compared with the content of the JavaScript action.
White spaces are ignored.

But parts of a JavaScript code can be checked as well:

@rest
public void hasJavaScri pt _Contai ni ngText _Functi onNanes() throws Exception {
String filename = "javaScri pt Cl ock. pdf";

Assert That . docunent (fi | enane)
. hasJavaScri pt ()
..cont ai ni ng(" St opWat chProc")
. cont ai ni ng( " Set FI dEnabl e")
..cont ai ni ng( " DoTi ners")
.cont ai ni ng("d ockProc")
. cont ai ni ng( " Count DownPr oc")
. cont ai ni ng( " CDEnabl es")
.cont ai ni ng(" SWset Enabl es")

Chapter 13.5: "Whitespace Processing” (p. 159) explains the flexible handling of whitespaces.

Goto-Actions

Goto-Actions need a destination in the same PDF document:

@est
public void hasCot oActi on_ToNanedDesti nati on() throws Exception {
String filename = "docunent Under Test . pdf";

String destinati onNanme21 = "destination2.1";

Assert That . docunent (fi | enane)
. hasLocal Got oActi on()
.toDestination(destinati onNanme21)

This test is successful if the tested PDF contains the expected destination “destination2.1”. Chapter
4.11: “Comparing Named Destinations” (p. 95) discusses how to test destinations together with
bookmarks.

It is also possible to check whether a destination is located on a given page:
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@est

public void hasCot oActi on_ToDesti nati onWt hPage_Page3() throws Exception {
String filename = "docunent Under Test . pdf";
String destinati onNanme21l = "destination2.1";
int page3 = 3;

Assert That . docunent (fi | enane)
. hasLocal Got oActi on()
.toDestination(destinati onNane21, page3)

3.3. Attachments

Overview

Files that are embedded in PDF documents, often play an important role in post-processing steps.
Therefore PDFUnit provides test methods for these attachments:

/'l Sinple tests:
. hasEnbeddedFi | e()
. hasNunber Of EnbeddedFi | es(. .)

/1l More detailed tests:
. hasEnbeddedFi | e().wi thContent (. .)
. hasEnbeddedFi | e() . wi t hNane(. .)

The following tests are using “umsatzsteuervoranmeldung-2010.pdf”, a PDF form for the German sales
tax return of 2010. It contains a file named “PrePress-Qualitat.joboptions”.

E umsatzstevervoranmeldung-2010.pdf - Adobe Reader I ]
File Edit View Window Help *
@ @ D Lgl | l' f2| H | IE‘ > Tools Sign Comment
@ Attachments [1] |l
Zeile | - Bitte weilte Felder ausfullen od:
> Ooen Save ; 1 -
V7 Ope Save  ¢fig Search
& Unter-
— 2 Fallart Steuernummer b
I |_iPrePress-Qualitit.joboptions . § | 3 11 56
4
5 .
Finanzamt
6
T
a
9
1] | 210 % 297 mm 1| | _'I—.

Existence of Attachments

A very simple test is to check whether an embedded file exists:

@est
public void hasEnbeddedFil e() throws Exception {
String filename = "unsat zst euer vor annel dung- 2010. pdf ";

Assert That . docunent (fi | enane)
. hasEnbeddedFi | e()

}
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Number of Attachments

The next test verifies the expected number of embedded files:

@est
public void hasNunber Of EnbeddedFi | es() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasNunber O EnbeddedFi | es( 1)

Filename

Also, the names of embedded files can be tested:

@est
public void hasEnbeddedFi | e_WthNane() throws Exception {
String filename = "docunent Under Test. pdf ";

Assert That . docunment (fi | enane)
. hasEnbeddedFi | e() . wi t hNane(" PrePress-Qual it at.j oboptions")

Content

And finally, the content of an embedded file can be compared with the content of an external file:

@est
public void hasEnbeddedFi | e_WthContent () throws Exception {
String filename = "docunent Under Test . pdf";

String enbeddedFi | eName = "enbeddedfil es/ PrePress-Qualitéat.joboptions”;

Assert That . docunent (fi | enane)
. hasEnbeddedFi | e() . wi t hCont ent (enbeddedFi | eNan®e)

The comparison is carried out byte-wise. The parameter can be a filename or an instance of
java.util.File.

Multiple Attachments

The next example refers to the file “kubrick_dvds.pdf”, an iText sample. Adobe Reader® shows the
attachments:
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pA kubrick_dvds.pdf - Adobe Reader =]
File Edit View Window Help *
@ @ D C% | »"1 | - ‘l‘ ﬂ | | @ = Tools Sign . Comment
|1;| Attachments [ =
/-/ . Open Save @Search This is a list of Kubrick movies available in DVD stores.
L -2001: A Space Od =

Mame ~ \I Description I Modified B -L ;)acel yssey X

-Ba on X=
[=10048254jpg  RKiller's Kiss Unknown Clorxwz:( Orange XK=
k= 0049406, jpg Killing Unknown .

- Dr. Strangelove or: How | Learned to Stop Worrying and Love the Bomb 3=

| 0050825.jpg Paths of Glory Unknown - Eyes Wide Shut X2
s g Spartacus Unknown - Full Metal Jacket X=
[=/0056193jpg  Lolita Unknown - Killer's Kiss X&'
= 0057012.jpg Dr. Strangelove or: How I Learne..  Unknown ~Killing 3=
= 0062622.jpg 2001: A Space Odyssey Unknown |8 - Lolita 3=
= 0066921 jpg Clockwork Orange Unknown - Paths of Glory XX=
= 0072684.jpg Barry Lyndon Unknown  |§ - Shining = b
= 0081505.jpg Shining Unknown - Spartacus 3=
= 0093058 jpg Full Metal Jacket Unknown - Stanley Kubrick: A Life in Pictures 3=

= 0120663 jpg Eyes Wide Shut Unknown
= 0278736.jpg Stanley Kubrick: A Life in Pictures  Unknown

20x297 mm 4] | _>|_I

You can check for multiple attachments in one test. But select a better name for such a test than the
name of the test in the next example:

@est
public void hasEnbeddedFi | e_Mil ti pl el nvocation() throws Exception {
String filename = "kubrick_dvds. pdf";
String enbeddedFi | eNamel = "0048254.) pg";
String enbeddedFi | eNane2 "0049406. | pg";
String enbeddedFi | eNane3 "0050825. ) pg";

Assert That . docunent (fil enane)
. hasEnbeddedFi | e(
. hasEnbeddedFi | e

Nane( enbeddedFi | eNane1l)
(
. hasEnbeddedFi | e(

).with
) . wi t hNane( enmbeddedFi | eNanme2)
). wi t hName( enbeddedFi | eNane3)

If embedded files are not available as separate files, they can be extracted from an existing PDF with
the utility “ExtractEmbeddedFiles”. This program is described in detail in chapter 9.4: “Extract Attach-
ments” (p. 123):

3.4. Bar Code

Overview

PDFUnit can validate bar codes within PDF documents. It uses ZXing as a parser. Detailed information
about ZXing can be found on the project's home page https://github.com/zxing/zxing.

The text of a bar code can be validated using the following methods:
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I/l Entry to all bar code validations:
. hasl mage() . wi t hBar code()

/] Validate text in bar codes:
.. W thBarcode(). containing(..)
.. W thBarcode().containing(.., WitespaceProcessing)
.. withBarcode().endi ngWth(..)
.. W thBarcode() . equal sTo(..)
.. W thBarcode().equal sTo(.., WitespaceProcessing)
.. wi t hBar code() . mat chi ngRegex( . .)
. W thBarcode().startingWth(..)

// Validate text in bar code in inage region:
... W t hBar codel nRegi on(i mageRegi on) . cont ai ni ng(. .)

.. wi t hBar codel nRegi on(i mageRegi on) . cont ai ni ng(.., Wi tespaceProcessi ng)

.. wi t hBar codel nRegi on(i mageRegi on) . endi ngWth(..)
. W t hBar codel nRegi on(i mageRegi on) . equal sTo(. .)

.. wi t hBar codel nRegi on(i mageRegi on) . equal sTo(.., WitespaceProcessi ng)

.. wi t hBar codel nRegi on(i mageRegi on) . mat chi ngRegex( . .)
. W t hBar codel nRegi on(i mageRegi on).startingWth(..)

/] Conpare with anot her bar code:
. W t hBar code() . mat chi ngl mage(. .)

ZXing detects bar code formats automatically. The following formats can be used in PDFUnit tests:

/1 1D bar codes, supported by PDFUnit/ZXi ng:
CODE_128

CODE_39

CODE_93

EAN 13

EAN_8

CODABAR

UPC A

UPC _E
UPC_EAN_EXTENSI ON
I TF

Example - Compare Bar Code with Text

The next examples use these two bar code samples:

Barcode 3 of 9

Barcode 128

The first bar code contains the text TESTING BARCODES WITH PDFUNIT'. The second contains the

text 'hello, world - 1234567890'.

@rest
public voi d hasBar Code_Code3of 9() throws Exception {
String filenanme = "docunent Under Test. pdf ";
int leftxX = 0;
int upperY = 70;
int wwdth = 210;
int height = 30;

PageRegi on pageRegi on = new PageRegi on(l eftX, upperY, width,

Assert That . docunent (fi | enane)
.restrictedTo( Fl RST_PAGE)
.restrictedTo(pageRegi on)
. hasl nage()
. W t hBar code()
. cont ai ni ng( " TESTI NG BARCODES W TH PDFUNI T")
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@est
public void hasBarOode _Codel28() throws Exception {
String filenane = "docunent Under Test. pdf";
int leftX = 0;
int upperY = 105;
int wdth = 210;
int height = 30;

PageRegi on pageRegi on = new PageRegi on(l eftX, upperY, w dth, height);

Assert That . docunent (fi | enane)
.restrictedTo(Fl RST_PAGE)
.restrictedTo( pageRegi on)

. hasl mage()
.wi t hBar code()
.cont ai ni ng("hello, world")

When multiple images exist in a defined region, each image must pass the test. Default whitespace
processing when searching text in bar code is NORMALIZE, but whitespace processing can be con-
trolled using a method parameter.

The internal used bar code parser ZXing supports many, but not all, bar code formats. So PDFUnit
provides an external interface to plug in customer specific bar code parsers. This interface is docu-
mented separately. You can request it by writing an email to info[at]pdfunit.com.

Example - Compare a Bar Code with an Image

A bar code within a PDF document can also be compared with a bar code image from a file:

@est
public voi d hasBar CodeMat chi ngl mage() throws Exception {
String filename = "docunent Under Test . pdf";
int leftX = 0
int upperY = 105;
int wdth = 210;

int height = 30;
PageRegi on pageRegi on = new PageRegi on(l eftX, upperY, w dth, height);

String expectedl mageFi | enanme = "i mages/ bar code- 128. png";
Assert That . docunent (fi | enane)

.restrictedTo( Fl RST_PAGE)

.restrictedTo( pageRegi on)

. hasl mage()

.wi t hBar code()

. mat chi ngl nage( expect edl nageFi | enane) ;

Important; For the image comparison to work, the type of the external image (PNG or TIFF, for example)
must match the type of the bar code image in the PDF document.

3.5. Bookmarks and Named Destinations

Overview

Bookmarks are essential for a quick navigation in large PDF documents. The value of a book drops
dramatically when the chapters are not available via bookmarks. Use the following tests to ensure that
the bookmarks are generated correctly.

18
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/1 Sinple nethods:

. hasNunber O Bookmar ks(. .)

. hasBooknar k() /'l Test for one booknark
. hasBooknar ks() /1 Test for all booknarks

/] Tests for one bookmark:
. hasBooknar k() . wi t hLabel (. .)
. hasBookmar k() . wi t hLabel Li nki ngToPage(. .)

. hasBooknar k() . wi t hLi nkToNan®g(. .)
. hasBooknar k() . wi t hLi nkToPage(. .)
. hasBookmar k() . wi t hLi nkToURI (. .)

/| Tests for all booknarks:
. hasBookmar ks() . w t hDesti nati ons()
. hasBookmar ks() . wi t hout Dupl i cat eNanes()

We can see bookmarks as starting points and named destinations as the landing points. “Named
destinations” (landing points) can be used by bookmarks and also by HTML links. So, you can jump
from a website directly to a specific location within a PDF document.

For named destinations, the following test methods are available:

. hasNanedDest i nati on()
. hasNanedDest i nati on().w thNane(..)

Named Destinations

The names of named destinations can be tested easily:

@rest
public void hasNanedDesti nati on_WthNane() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasNanedDest i nati on().w t hName(" Seventi es")
. hasNanedDest i nati on().w t hName("Ei ghti es")
. hasNanedDest i nati on().w t hName("1999")
. hasNanedDest i nati on().w t hName("2000")

Because a name also has to work with external links, it may not contain spaces. For example, if a
document in LibreOffice has a label "Export to PDF" (which contains spaces) then LibreOffice
creates a destination with the label " Fi r st 2520Bookmar k" when exporting it to PDF. A test has to
use the escaped value:

@est
public void hasNanedDesti nati on_Cont ai ni ngBl anks() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasNanedDest i nati on().w t hName(" Fi r st 2520Booknar k") 0O

}

O ' 2520' stands for' 920" and that corresponds to a space.

Existence of Bookmarks

It is easy test to verify the existence of bookmarks:

@est
public voi d hasBookmarks() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasBookmar ks()
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Number of Bookmarks

After testing whether a document contains bookmarks at all, it is worth verifying the number of book-

marks:

@rest

public void hasNunber Of Bookmar ks() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasNunber O Bookmar ks(19)

1

}

Label of a Bookmark

An important property of a bookmark is its label. That is what the reader sees. So, you should test that
an expected bookmark has the expected label:

@est
public voi d hasBookmark_WthLabel () throws Exception {
String filename = "docunent Under Test. pdf ";

Assert That . docunent (fi | enane)
. hasBooknmar k() . wi t hLabel (" Content on page 3.")

i

}

Destinations of Bookmarks
Bookmarks can have different kinds of destinations. A suitable test method is provided for each kind.

Does a particular bookmark point to the expected page number:

@est
public voi d hasBookmar k_W t hLabel Li nki ngToPage() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fil enane)
. hasBookmar k() . wi t hLabel Li nki ngToPage(" Content on first page.", 1)

1

}

Is there any bookmark pointing to an expected page number:

@rest
public void hasBookmark_Wt hLi nkToPage() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasBooknmar k() . wi t hLi nkToPage( 1)

1

}

Does a bookmark exist which points to an expected destination:

@est
public void hasBookmark_WthLi nkToNane() throws Exception {
String filename = "docunent Under Test. pdf ";

Assert That . docunent (fi | enane)
. hasBooknmar k() . wi t hLi nkToNane(" Desti nati on on Page 1")

i

}

Is there a bookmark pointing to a URI:
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@est
public void hasBookmark_WthLi nkToURI () throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasBooknar k() . wi t hLi nkToURI (" htt p://ww. wi Ki pedi a. org/ ")

.
PDFUnit does not accesses websites, it checks the existence of a link.

And finally, we can check that every bookmark has a destination:

@est
public voi d hasBookmar kWt hDesti nati ons() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasBookmar ks().w t hDesti nati ons()

}

3.6. Certified PDF

Overview

A “certified PDF” is a regular PDF with additional information. It contains information about how it can
be changed.

For certified PDF PDFUnit provides these test methods:

/] Tests for certified PDF:

.isCertified()

.isCertifiedFor ( FORM FI LLI NG
.isCertifiedFor( FORM FI LLI NG AND ANNOTATI ONS)
.isCertifiedFor( NO CHANGES ALLOWED)

Examples
First you can check that a document is certified at all:

@est
public void isCertified() throws Exception {
String filename = "sanpl eCertifiedPDF. pdf";

Assert That . docunent (fi | enane)
.isCertified()

.
Next you can check the level of certification:

@rest
public void isCertifiedFor_NoChangesAl | owed() throws Exception {
String filename = "sanpl eCertifi edPDF. pdf";

Assert That . docunent (fi | enane)
.isCertifiedFor( NO_ CHANGES_ ALLOWED)

Certification Level
PDFUnit provides constants for the certification level:

com pdf uni t. Const ant s. NO_CHANGES_ALLOWED
com pdf uni t. Const ants. FORM Fl LLI NG
com pdf uni t. Constants. FORM Fl LLI NG_AND_ANNOTATI ONS
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3.7. Dates

Overview

It's unusual to have to test a PDF document's creation or modification date. But when you do it, it's
not easy because dates can be formatted in many different ways. PDFUnit tries to hide the complexity
and provides a wide range of functions:

/| Date existence tests:
. hasCreati onDat e()

. hasNoCr eat i onDat e()

. hasModi fi cati onDat e()

. hasNoMbdi f i cati onDat e()

/| Date value tests:
.hasCreationDate().after(..)

. hasCreationDate().before(..)

. hasCreationDate().equal sTo(..)

. hasMbodi ficationDate().after(..)

. hashbdi ficationDate().before(..)

. hashModi ficationDate().equal sTo(..)

The following listings only show tests for the creation date because tests for the modification date have
exactly the same syntax.

Existence of a Date

The first test checks that a creation date exists:

@est
public void hasCreationDate() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasCreati onDat e()

You can verify that your PDF document has no creation date like this:

@est
public void hasCreati onDate_NoDat el nPDF() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fil enane)
. hasNoCr eat i onDat e()

The next chapter compares a date value with an expected date.

Date Resolution

The expected date has to be an instance of j ava. uti | . Cal endar . Additionally, the date resolution
has to be declared, saying which parts of an existing date are parts to be compared with the expected
date.

Using the enumeration Dat eResol ut i on. DATE day, month and year are used for comparison. When
using the Dat eResol ut i on. DATETI ME hours, minutes and seconds are also compared. Both enu-
merations exist as constants:

/'l Constants for date resol ution:

com pdfuni t. Const ants. AS_DATE
com pdf uni t. Const ant s. Dat eResol uti on AS_DATETI ME
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A test looks like this:

@est
public void hasCreati onDate_WthVal ue() throws Exception {
String filename = "docunent Under Test . pdf";

Cal endar expectedCreati onDate =
Dat eHel per. get Cal endar ("20131027_17: 24: 17", "yyyyMwd_HH mm ss"); O

Assert That . docunent (fi | enane)
. hasCreati onDat e()

. equal sTo(expect edCr eat i onDat e, AS_DATE) O

O The utility com pdfunit.util.DateHel per can be used to create an instance of
java. util. Cal ender for the expected date.
O The constants ard defined in the enumeration com pdf uni t . Dat eResol ut i on.

Formatted dates are generally difficult to handle by programs. That's why PDFUnit uses an instance
of java. util. Cal endar. That makes the date processing independent from formats. If PDFUnit
has problems converting the PDF-internal date value into an instance of the class Calendar, you can

check the date as follows:

@rest
public void hasCreationDate() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fi | enane)
. hasProperty("CreationDate").starti ngWth("D:20131027")
. hasProperty("CreationDate"). equal sTo("D: 20131027172417+01' 00' ")

.

You can find the date format of an existing PDF document when you open it with a simple text editor.

Search for the string "CreationDate".

Date Tests with Upper and Lower Limit

You can check that a PDF document's creation date is later or earlier than a given date:

@est
public void hasCreati onDate_Before() throws Exception {
String filename = "docunent Under Test . pdf";

Cal endar creationDateUpperLimt = DateHel per.get Cal endar ("20991231", "yyyyMwdd");

Assert That . docunent (fi | enane)
. hasCreat i onDat e()

.before(creationDateUpperLint, AS DATE) 0O

@est
public void hasCreationDate_After() throws Exception {
String filename = "docunent Under Test . pdf";

Cal endar creationDatelLowerLimt = DateHel per.get Cal endar ("19990101", "yyyyMwdd");

Assert That . docunent (fi | enane)
. hasCreat i onDat e()

.after(creationDateLowerLinmit, AS DATE) O

m]n| The lower- or upper-limits are not included in the expected date range.

Creation Date of a Signature

When a PDF document is signed, the date of the signature can be tested. Chapter
3.28: “Signed PDF” (p. 59) covers tests for that.
PDFUnit-Java, version 2016.05, created Jun 6, 2016 23



pDFUN:t DIN 5008

3.8. DIN 5008

Overview

DIN 5008 defines rules for formating letters and also some rules for text in letters. PDFUnit can check
for compliance with these rules. A lot of rules are defined by the standard as a recommendation only,
so companies have to select which rules they want to follow. The selected rules must be written into
an Excel file. PDFUnit reads this Excel file and applies all the rules to all related PDF documents.

The following methods can be used to validate documents against DIN 5008:

/1 Methods to validate DIN 5008 constraints:
.conpl i esWth().di n5008For mA()
.conpliesWth().di n5008FornB()

Information about DIN 5008 can be found online at https://en.wikipedia.org/wiki/DIN_5008. Chapter
3.10: “Excel Files for Validation Constraints” (p. 28) describes how the rules must be written in
Excel files.

Example - Validate a Single Document

In the next example only the PDF document is given to the testing method, not the Excel file
with the rules. The name and the directory of the Excel file are instead declared in the config file
pdf uni t. confi g:

#
TR R R T R T R T R i i it

#

# Definition of PDF validation files.

#

HHH B H PR R T T T R T R T R R R R R R R R R
file.din5008.forma = src/ main/resources/di n5008/ Val i dat i onRul es- Dl N5008- For mA. x| s
file.din5008.fornb = src/ main/resources/di n5008/ Val i dat i onRul es- Dl N5008- For nB. x| s

The directory can be either an absolute or a relative path.

@est
public void conpliesWthD n5008B() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fil enane)
.conpliesWth()
. di n5008For nB()

y

If multiple Excel files exist, the above syntax is not enough. The name of the Excel file has to be given
to the testing method:

@est
public void di n5008FornB() throws Exception {
String filename = "docunent Under Test . pdf";

String rul esAsExcel File = PATH TO RULES + "di n5008-fornB_|etter-portrait.xls";
PDFVal i dati onConstrai nts excel Rul es = new PDFVal i dati onConstrai nts(rul esAsExcel File);

Assert That . docunent (fi | enane)
.conpliesWth()
.constraints(excel Rul es)

Example - Validate Each Document in a Folder

The last two examples can be used with a folder instead of a single document. Then each PDF file
in the folder will be validated:
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@est

public void conpliesWthDi n5008BI nFol der () throws Exception {
String filename = "docunent Under Test . pdf";
File fol derWthPDF = new Fil e(fol der Nane) ;

Assert That . eachDocunent ()
. i nFol der (f ol der W t hPDF)
.conpl i esWth()
. di n5008For nB( )

3.9. Document Properties

Overview

PDF documents contain information about title, author, keywords and other properties. These standard
properties can be extended by individual key-value data. Such metadata are playing an ever increasing
role in the context of search engines and archive systems, so PDF document properties should be set
wisely. PDFUnit provides some test to verify them.

An example of very poor document properties is a PDF document entitled “jfqd231.tmp” (that really is
its title). Nobody will ever search for that and therefore it will never be found. Itis a typewriter document
by an U.S. government organization that was scanned in 1993. But not only is the title useless, also
the file name lacks any meaning. So, the benefit of this document is only marginally greater than if
it didn't exist at all.

The following methods are available to verify document properties:

/] Testing docunment properties:

. hasAut hor ()

. hasCreator ()

. hasKeywor ds()

. hasProducer ()

. hasProperty(..)
. hasSubj ect ()
.hasTitle()

. hasNoAut hor ()

. hasNoCr eat or ()
. hasNoKeywor ds(
. hasNoPr oducer (
. hasNoProperty(..)
. hasNoSubj ect ()
.hasNoTitle()

. hasCreat i onDat e() O

. hasModi fi cati onDat e() O
. hasNoCr eat i onDat e()
. hasNoMbdi fi cat i onDat e()

oo Tests for creation date and modification date are described in chapter 3.7: “Dates” (p. 22)
because they differ from tests for the other document properties.

Document properties of a test document can also be compared with the properties of a another docu-
ment. Such tests are described in chapter 4.5: “Comparing Document Properties” (p. 89).

Testing the Author ...

You can verify the author of a document manually with any PDF reader, but an automated test is
quicker.

It is very simple to check whether a document has any value for the property “author”:
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@rest
public void hasAut hor() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasAut hor ()

y

Use the method hasNoAut hor () to verify that the document property “author” does not exist:

@rest
public void hasNoAuthor() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi |l enane)
. hasNoAut hor ()

-

The next test verifies the value of the property “author”:

@rest
public void hasAut hor() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasAut hor ()
. equal sTo( " PDFUni t . cont)

-

There are several methods to compare an expected property value with the actual one. The names
are self-explanatory:

/| Conparing text for author, creator, keywords, producer, subject, title:
.containing(..)

.endingWth(..)

.equal sTo(..)

. mat chi ngRegex(. .)

. not Cont ai ni ng(. .)

. not Mat chi ngRegex( . .)

.startingWth(..)

Whitespaces are not changed by these methods. Typically property values are short, so the test-
developer has to use whitespaces in a correct way.

All test methods are is case sensitive.

The method nat chi ngRegex() follows the rules of j ava. util.regex. Pattern.

... and Creator, Keywords, Producer, Subject and Title

Tests on the content of creator, keywords, producer, subject and title work just like those for “Author”
above.

Concatenating of Validation Methods

Of course, methods can be concatenated:

@est
public void hasKeywords_al | Text Conpari ngMet hods() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fi | enane)
. hasKeywor ds() . not Cont ai ni ng("--")
. hasKeywor ds() . mat chi ngRegex(". *key. *")
. hasKeywords().startingWth("PDFUnit")
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Common Validation as a Key-Value Pair

All tests for document properties shown in the previous sections can also be implemented with the
general method hasProperty(..). The method validates any document property as a key-value
pair:

@rest
public void hasProperty_StandardProperties() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasProperty("Title")
.equal sTo("PDFUnit sanple - Deno for Docunent |nfos")
. hasProperty("Subject").equal sTo("Deno for Docunent |nfos")
. hasProperty("CreationDate").equal sTo("D: 20131027172417+01' 00' ")
. hasProperty("MdDate"). equal sTo("D: 20131027172417+01"' 00" ")

The PDF document in the following example has two custom properties as can be seen with Adobe
Reader®:

Document Properties x|

Descript\onl Securityl Fontd

i~ Custom Properties

Name: I Lt e
Value: I Delete |
pe——

f MName \ I Value I

‘ SourceModified D:20081204045205
\ Company Signature Perfect KG

You can add custom properties to this document. Each custom property requires a
unique name, which must not be one of the standard property names Title, Author,
Subject, Keywords, Creator, Producer, CreationDate, ModDate, and Trapped.

And this is the test for custom properties:

@rest
public void hasProperty_CustonProperties() throws Exception {
String filename = "docunent Under Test. pdf ";
String keyl = "Conpany";
String expectedVal uel = "Signature Perfect KG';
String key2 = "SourceMdified";
String expectedVal ue2 = "D: 20081204045205";

Assert That . docunent (fi | enane)

. hasProperty(keyl).equal sTo(expect edVal uel)
. hasProperty(key2).equal sTo(expect edVal ue2)

To ensure that a property does not exist, use the following method:

@est
public void hasNoProperty() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasNoProperty("d dProperty_Shoul dNot Exi st")
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PDF documents of version PDF-1.4 or higher can have metadata as XML (Extensible Metadata Plat-
form, XMP). Chapter 3.38: “XMP Data” (p. 79) explains that in detail.

3.10. Excel Files for Validation Constraints

Overview

It might seem surprisingly to store validation rules in Excel and use them in automated test. But it
has the advantage of enabling non-programmers to create tests which can be executed by programs
created by programmers.

The Excel files can be used by the Java-API of PDFUnit and by the PDFUnit-Monitor. The monitor
is also created for non-programmers. Separate documentation exists for the monitor and can be ac-
cessed at . A short description can be found in chapter 8: “PDFUnit-Monitor” (p. 117).

A detailed description of the structure of an Excel file and the available test methods is given in chapter
10: “Validation Constraints in Excel Files” (p. 137). That chapter is not necessary for understanding
how the Excel files are used, so you can read it later.

There is only one method for using Excel files:

/1 Validation nmethod, using Excel -based constraints:

.conpliesWth().constraints(excel Rul es)

This method can be applied to a single document, multiple documents, or all documents in a folder:

/1 Validation of one, many or all PDF docunents:

Assert That . docunent (fi | enane)
.conpliesWth()
.constraints(excel Rul es)

Assert That . eachDocunent ()
. i nFol der (f ol der)
.conpliesWth()
.constraints(excel Rul es)

Assert That . eachDocunent (fil es)
.conpliesWth()
.constraints(excel Rul es)

Example

In the next example, a PDF document is validated against constraints which are located in the Excel
file 'din5008-formA_letter-portrait.xIs":

@est
public void singl eDocunent Conpl i esWthExcel Rul es() throws Exception {
String filename = "docunent Under Test . pdf ";

String rul esAsExcel File = PATH TO RULES + "di n5008-formA | etter-portrait.xls";
PDFVal i dat i onConstrai nts excel Rul es = new PDFVal i dati onConstrai nt s(rul esAsExcel Fil e);

Assert That . docunent (fil enane)
.conpliesWth()
.constraints(excel Rul es)

If the test fails, an error message shows all constraint violations. A test does not stop after the first
detected error.

The structure of an Excel file is described in chapter 10: “Validation Constraints in Ex-
cel Files” (p. 137).
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3.11. Fast Web View
Overview

The term “Fast Web View” means that a server can deliver a PDF document to a client one page at
a time. The ability to do this, is a function of the server, but the PDF document itself has to support
this ability. Objects that are needed to render the first PDF page have to be stored at the beginning

of the file. And also the cross reference table of the objects must be placed at the beginning of a PDF
document.

“Fast Web View” can be seen in the properties dialog with Adobe Reader®.

Document Properties [l

x|

sty | Fents | Custom | Advaneed |

Descript

File: fastWlebView_yes.pdf

Title: [

Author: [

Subject: |

Keywords:

Created: 16432007 1701:41
Modified: 18,04 2007 11:56:37
Application: ~ Adobe InDesign €5 3.0.1)

Acvanesd

POF Producer:  Adobe POF Library 5.0
POF Version: 15 (Acrobat 6

..

" 003 8 524567 Bytes)
Lo Fe B U L Fast Web View: Ves
Tagged PDF:  Yas

There is one test method for linearized documents:

. i sLi neari zedFor Fast WebVi ew()

In the current release PDFUnit does not cover all of the above-named aspects. If there is a problem
when testing linearized documents, please send a mail to info[at]pdfunit.com.

Example

@est
public void isLinearizedFor Fast WbVi ew() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. i sLi neari zedFor Fast WebVi ew()

3.12. Fonts
Overview

Fonts are a difficult topic in PDF documents. The PDF standard defines 14 fonts, but does your doc-

ument use any others? Fonts are also important for archiving. PDFUnit provides several test methods
for different requirements.
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// Sinple tests:

. hasFont ()

. hasFont s() /1 identical wth hasFont()
. hasNunber O Font s(. .)

/'l Tests for one font:
. hasFont () . wi t hNaneCont ai ni ng(. .)
. hasFont () . wi t hNameNot Cont ai ni ng(. .)

/1 Tests for many fonts:
. hasFont s() . of Thi sTypeOnl y(..)

Number of Fonts

What is a font? Should a subset of a font count as a separate font? In most situations this question is
irrelevant for developers, but for a testing tool the question has to be answered.

Fonts have different aspects (hame, type, size). So, it's difficult to say when two fonts are equal. In
PDFUnit, two fonts are 'equal’ if the selected comparison criteria have the same values. The criteria
are defined by the following constants:

/1 Constants to identify fonts:

com pdfuni t. Const ants. | DENTI FI EDBY_ALLPROPERTI ES
com pdf uni t. Const ant s. | DENTI FI EDBY_BASENAME

com pdfuni t. Const ant s. | DENTI FI EDBY_ENMBEDDED

com pdfuni t. Const ants. | DENTI FI EDBY_NANME

com pdf uni t. Constants. | DENTI FI EDBY_NAME_TYPE
com pdfuni t. Const ants. | DENTI FI EDBY_TYPE

The following list explains the available criteria to compare fonts.

Constant Description

ALLPROPERTI ES All properties of a font are used to identify a font. Two fonts having the same
values for all properties considered equal.

BASENAME Fonts are different when they have different base fonts.
EVMBEDDED This filter counts only fonts that are embedded.

NANVE Only the fonts' names are relevant to the test.

NAVE TYPE Only the font name and font type are used to compare fonts.
TYPE Only the types of the fonts are considered in the comparison.

The following example shows all possible filters:

@rest
public void hasNunber O Font s_Japanese() throws Exception {
String filename = "docunent Under Test. pdf ";

Assert That . docunent (fi | enane)
. hasNunber O Font s( 11, | DENTI FI EDBY_ALLPROPERTI ES)
. hasNunber Of Font s( 9, | DENTI FI EDBY_BASENANME)
. hasNunber O Font s( 8, | DENTI FI EDBY_EMBEDDED)
. hasNunber O Font s( 9, | DENTI FI EDBY_NAME)
. hasNumber Of Font s( 9, | DENTI FI EDBY_NAME_TYPE)
. hasNumber Of Font s( 2, | DENTI FI EDBY_TYPE)

Font Names

Testing the names of fonts is easy:
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@est
public void hasFont Wt hNameCont ai ni ng() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasFont () . wi t hNaneCont ai ni ng("Ari al ")

}

Sometimes, font names in a PDF document have a prefix, e.g. FGNNPL+Ar i al MTI. Because this prefix
is worthless for tests, PDFUnit only checks whether the desired font name is a substring of the existing
font names.

Of course, you can chain multiple methods:

@rest
public void hasFont Wt hNaneCont ai ni ng_Mil ti pl el nvocation() throws Exception {
String filename = "docunent Under Test. pdf ";
Assert That . docunent (fi | enane)
. hasFont () . wi t hNaneCont ai ni ng("Ari al ")
. hasFont (). wi t hNameCont ai ni ng(" Geor gi a")
. hasFont (). wi t hNameCont ai ni ng(" Tahoma")
hasFont (). w t hNameCont ai ni ng(" Ti mesNewRonman")
. hasFont () . wi t hNameCont ai ni ng(" Ver dana")
. hasFont (). wi t hNameCont ai ni ng(" Ver dana-Bol dl talic")

Because it is sometimes interesting to know that a particular font is not included in a document, PDFU-
nit provides a suitable test method for it:

@rest

public void hasFont Wt hNaneNot Cont ai ni ng() throws Exception {
String filename = "docunent Under Test . pdf *;
String w ongFont nanel nt ended = " Comi cSansMs";

Assert That . docunent (fi | enane)
. hasFont () . wi t hNameNot Cont ai ni ng( wr ongFont nanel nt ended)

}

Font Types

You can check that all fonts used in a PDF document are of a certain type:

@est
public void hasFonts_O Thi sTypeOnly_TrueType() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasFont s()
. of Thi sTypeOnl y( FONTTYPE_TRUETYPE)

Predefined font types are:

/'l Constants for font types:

com pdf uni t. Const ants. FONTTYPE_Cl D

com pdf uni t. Const ants. FONTTYPE_C| D_TYPEO
com pdf uni t. Const ants. FONTTYPE_CI D_TYPE2
com pdf uni t. Const ant s. FONTTYPE_MMI'YPE1
com pdf uni t. Const ant s. FONTTYPE_OPENTYPE
com pdf uni t. Const ant s. FONTTYPE_TRUETYPE
com pdf uni t. Const ant s. FONTTYPE_TYPEQ
com pdf uni t. Const ants. FONTTYPE_TYPEL
com pdf uni t. Const ants. FONTTYPE_TYPE3
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3.13. Form Fields

Overview

It is often the content of form fields which is processed when PDF documents are part of a workflow.
To avoid problems the fields should be created properly. So, field names should be unique and some

field properties should be set right.

All information about form fields can be extracted into an XML file by using the utility Ext r act Fi el d-
I nf 0. All properties in the XML file can be validated.

The following sections describe a lot of tests for field properties, size and content. Depending on the
application context one of the following tags and attributes may be useful to you:

/'l Sinple tests:

.hasField(..)
.hasField(..).of Type(..)
.hasField(..).wthHeight()
.hasField(..).w thWdth()
. hasFi el ds()

.hasFields(..)
. hasNunber Of Fi el ds(. .)
. hasSi gnatureField(..)

. hasSi gnat ur eFi el ds() O

/'l Tests belonging to all fields:
. hasFi el ds() . wi t hout Dupl i cat eNanes()

. hasFi el ds() . al | Wt hout Text Overfl ow() O
/1 Content of a field:
.hasField(..).wthText().containing()
.hasField(..).withText().endi ngWth()
.hasField(..).wthText().equal sTo()
.hasField(..).wthText().nmatchi ngRegex()
.hasField(..).w thText().notContaining()
.hasField(..).wthText().not Mt chi nt Regex()

.hasField(..).withText().startingWth()

/] JavaScript associated to a field:

.hasField(..).wthJavaScri pt().containing(..

/'l Field properties:

-)

.hasField(..).wthProperty().checked()
hasField(..).w thProperty().editable()
hasField(..).w thProperty().exportable()
hasField(..).w thProperty().multilLine()
hasField(..).w thProperty().multi Sel ect ()
hasFiel d(..).w thProperty().not Exportabl e()
hasField(..).w thProperty().notSigned()
hasFiel d(..).w thProperty().notVisiblelnPrint()
hasField(..).w thProperty().notVisibl eOnScreen()
hasField(..).w thProperty().optional ()
hasFiel d(..).w thProperty().passwordProtected()
hasField(..).w thProperty().readOnly()
hasFiel d(..).wi thProperty().required()
hasFiel d(..).w thProperty().signed()
hasField(..).w thProperty().singleLine()
hasField(..).w thProperty().singleSel ect()
hasFiel d(..).w thProperty().unchecked()
hasField(..).withProperty().visiblelnPrint()
hasField(..).w thProperty().visibleOnScreen()
hasFiel d(..).w thProperty().visibl eOnScreenAndl nPrint ()
O This test is described separately in chapter 3.28: “Signed PDF” (p. 59)
O This test is described separately in chapter 3.14: “Form Fields - Text Overflow” (p. 38):

Existence of Fields

The following test verifies whether or not fields exist:
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@est
public void hasFields() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
.hasFields() // throws an exception when no fields exist

}

Name of Fields

Because fields are accessed by their names to get their content, you could check that the names exist:

@est
public void hasField_Miltiplelnvocation() throws Exception {
String filename = "docunent Under Test . pdf";
String fieldnanmel = "nane";
String fieldname2 = "address";
String fieldname3 = "postal _code";
String fieldnanme4 = "email";
Assert That . docunent (fi | enane)
. hasFi el d(fi el dnanel)
. hasFi el d(fi el dname2)
. hasFi el d(fi el dnane3)
. hasFi el d(fi el dnane4)

The same result can be achieved using an array of field names and the method hasFi el ds(. .):

@est

public void hasFields() throws Exception {
String filename = "docunent Under Test . pdf";
String fieldnamel = "nane";
String fieldname2 = "address";
String fieldname3 = "postal _code";
String fieldname4 = "enmil";

Assert That . docunent (fi | enane)
. hasFi el ds(fi el dnanel, fieldnane2, fieldnane3, fiel dnane4)

Duplicate field names are allowed by the PDF specification, but they are probably a source of surprises
in the later workflow. Thus PDFUnit provides a method to check the absence of duplicate names.

@rest
public void hasFi el ds_Wthout Dupl i cat eNames() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fi | enane)
. hasFi el ds()
. W t hout Dupl i cat eNanes()

Number of Fields

If you only need to verify the number of fields, you can use the method hasNunber Of Fi el ds(..):

@est
public void hasNunber O Fi el ds() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasNunber O Fi el ds(4)

}

Perhaps it might also be interesting to ensure that a PDF document has no fields:
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@rest
public void hasNunber O Fi el ds_NoFi el dsAvai | abl e() throws Exception {
String filename = "docunent Under Test . pdf";

int zeroExpected = 0;

Assert That . docunent (fi | enane)
. hasNunber O Fi el ds(zer oExpect ed)

}

Content of Fields

It is very simple to verify that a given field contains data:

@est

public void hasFi el d_WthAnyVal ue() throws Exception {
String filename = "docunent Under Test . pdf";
String fieldname = "ageField";

Assert That . docunent (fi | enane)
. hasFi el d(fi el dnane)
. Wit hText ()

To verify the actual content of fields with an expected string, the following methods are available:

.containing(..)
.endingWth(..)
.equal sTo(..)

. mat chi ngRegex(. .)

. not Cont ai ni ng(. .)

. not Mat chi ngRegex( . .)
.startingWth(..)

The following examples should give you some ideas about how to use these methods:

@est

public void hasFi el d_Equal sTo() throws Exception {
String filename = "docunent Under Test . pdf";
String fieldname = "Text 1";
String expectedValue = "Single Line Text";

Assert That . docunent (fi | enane)
. hasFi el d(fi el dnane)
. equal sTo( expect edVal ue)

}
/**
* This is a small test to protect fields against SQL-I1njection.
*/
@est
public void hasFi el d_Not Cont ai ni ng_SQLComent () throws Exception {
String filename = "docunent Under Test . pdf ";

String fieldname = "Text 1";
String sqgl Conment Sequence = "--";

Assert That . docunent (fil enane)

. hasFi el d(fi el dnane)
. not Cont ai ni ng(sql Comment Sequence)

Whitespaces will be normalized when comparing expected and actual field content.

Type of Fields

Each field has a type. Although a field type is not as important as the name, it can be tested with a
special method:

34

PDFUnit-Java, version 2016.05, created Jun 6, 2016



Field Size pDFUN:t

@est
public void hasField_WthType_Miltiplelnvocation() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasFi el d(" Text 25") . of Type( TEXT)
. hasFi el d(" Check Box 7") . of Type( CHECKBOX)
. hasFi el d("Radi o Button 4"). of Type( RADI OBUTTON)

. hasFi el d("Button 19") . of Type( PUSHBUTTON)
. hasFi el d("List Box 1") . of Type( LI ST)
.hasFi el d("List Box 1") . of Type( CHO CE)

. hasFi el d(" Conbo Box 5") . of Type( CHO CE)
. hasFi el d(" Conbo Box 5") . of Type( COVBO)

The previous program listing shows all testable fields except for a signature field, because that doc-
ument has no signature field. The document of the next listing has a signature field and that can be

tested:

@est

public void hasFiel d_WthType_Signature() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasFi el d("Si gnature2").w t hType( Sl GNATURE)

}

Datailed tests for signatures are described in chapter 3.28: “Signed PDF” (p. 59):

Available field types are defined as constants in com pdf uni t . Const ant s. The names of the con-
stants correspond to the typical names of visible elements of a graphical user interface. But the PDF
standard uses other names for the types. The following list shows the association between PDFUnit
constants and PDF internal constants. These may appear in error messages:

/1 Mappi ng between PDFUnit-Constants and PDF-internal types.

PDFUni t - Const ant PDF-i ntern
CHO CE -> "Ch"

COovVBO -> "Ch"

LI ST -> "Cch"
CHECKBOX -> "Btn"
PUSHBUTTON -> "Btn"

RADI OBUTTON -> "Btn"

S| GNATURE -> "Sig"

TEXT -> "Tx"

Field Size

If the size of form fields is important, methods can be used to verify width and height:

@est

public void hasFi el d_W dt hAndHei ght () throws Exception {
String filename = "docunent Under Test . pdf";
String fieldname = "Title of 'soneField ";

int allowedDeltaForMIlis = 2;

Assert That . docunent (fi | enane)
. hasFi el d(fi el dnan®)
.W thWdth(159, M LLI METERS, all owedDeltaForMIlis)
. Wi t hHei ght (11, M LLI METERS, allowedDeltaForMIlis)

Both methods can be invoked with different pre-defined measuring units: points or millimeters. Because
rounding is necessary, rounding tolerance must be given as a third parameter. The default is set to
the unit points with a tolerance of zero.
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@rest

public void hasField_Wdth() throws Exception {
String filename = "docunent Under Test . pdf";
String fieldname = "Title of 'soneField ";

int allowedDeltaForPoints = 0;
int allowedDeltaForMIlis = 2;
Assert That . docunent (fil enane)
. hasFi el d(fi el dnane)
. Wit hwdt h(450, PO NTS, allowedDel t aFor Poi nts)
.wi thwdt h(159, M LLI METERS, allowedDeltaForMIlis)
.w thWdth(450) // default is PO NTS

When you are creating a test you probably do not know the dimensions of a field. That is not a problem.
Use any value for width and height and run the test. The resulting error message returns the real field
size in millimeters

Whether a text fits into a field or not is not predictable by calculation using font size and field
size. In addition to the font size the words at the end of each line determine the required num-
ber of rows and the required height. And the calculation has to consider hyphenation. Chapter
3.14: “Form Fields - Text Overflow” (p. 38) deals with this subject in detail.

Field Properties

Fields have more properties than just the size, for example edi t abl e and r equi r ed. Since most
of the properties can not be tested manually, appropriate test methods have to be part of every PDF
testing tool. The following example shows the principle.

@rest
public void hasFiel d_Editable() throws Exception {
String filename = "docunent Under Test . pdf";

String fieldnaneEditable = "Conbo Box 4";
Assert That . docunent (fil enane)
. hasFi el d(fi el dnaneEdi t abl e)

.wi thProperty()
.editabl e()

These are the available attributes for verifing properties of form fields:

/'l Check field properties
/1 Al nethods followi ng .wthProperty():

. checked() .unchecked()
.editable(), .readOnl y()
.exportable(), . not Export abl e()

.mul tiLine(), . singl eLi ne()

.mul ti Select(), .singl eSel ect ()
.optional (), .required()
.signed(), . not Si gned()
.visiblelnPrint(), . not Vi si bl el nPrint ()
. Vi si bl eOnScreen(), . not Vi si bl eOnScr een()

. vi si bl eOnScr eenAndl nPri nt ()
. passwor dPr ot ect ed()

JavaScript Actions for Fields

Assuming that PDF documents are processed in a workflow, the input into fields is typically validated
with constraints implemented in JavaScript. That prevents incorrect input.

PDFUnit can verify whether JavaScript is associated with a field. The expected content of JavaScript
can be validated by the method 'containing()'. Whitespaces are ignored:
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@est
public void hasFi el dWthJavaScript() throws Exception {
String filename = "docunent Under Test . pdf "
String fieldnane = "Cal cl_A"
String scriptText = "AFNunber _Keystroke"
Assert That . docunent (fi | enane)
. hasFi el d(fi el dnane)
. W thJavaScri pt ()
. cont ai ni ng(scri pt Text)
}
Unicode

When tools for creating PDF do not handle Unicode sequences properly, it is difficult to test those
sequences. But difficult does not mean impossible. The following picture shows the name of a field in

the encoding UTF-16BE with a Byte Order Mark (BOM) at the beginning:

1 PDF Vole - Debugger and Analyzer ~=1olx|

Eile Look &Feel Help

Structure |

-] 653. Global Object
] 654. Global Object
[+-= 655. Global Object [16]
(- ¥ Ttem 0

(- ¥ Ttem 1

(=¥ Ttem 2

(- ¥ Ttem 10
(- ¥ Ttem 11

-2 656. Global Object

=l /TU = PrintFormButton
/MK = Dictionary
/Ff= 65536
/Parent=88 0 R
/Type = /Annot
/Subtype = /Widget
/BS = Dictionary
/StructParent = 3
/Rect = [493.98. 673.247, 565.98, 693.247]
/FT=/Bm
/OC=6540R

LD e e P =
M=pyPrintFormButton[0] >

g
JAP = Dictionary

—
=

Although it is tricky, the name of this field can be tested as a Java Unicode sequence:

@rest

public voi d hasFi el d_naneCont ai ni ngUni code_UTF16() throws Exception {

String filename = "docunent Under Test . pdf "

String fiel dName
F 0 r m R
"\ u00f e\ u0of f\ UO0O00\ u0046\ uUOOOO\ uO06f\ UOOOO\ U0072\ UOOOO\ U006d\ UOOOO\ u0052"

/1
/1
/1
/1
/1
/1
/1

"\ u002e"

"\ u002e"

/1 F
/1
/1

"\ u0000\ u0046\ UOOOO\

Assert That . docunent
.hasField

More information about Unicode and Byte-Order-Mark can be found in Wikipedia.

]
"\ u0000\ u005d";

o] o] t [ 0 ]
"\ u0000\ u006f\ u0000\ u006f\ UOOOO\ uOO74\ uOOOO\ uO05b\ UOOOO\ UO030\ u0000\ u005d"

P a g e 1

"\ u00f e\ u0Of f\ UOOOO\ UOO50\ U000\ u0061\ U000\ UO067\ UOOOO\ UO065\ UOOOO\ U0031"
0

"\ u0000\ u005b\ UOOOO\ UOO30\ UOOOO\ U005d"

P r i n t
"\ u00f e\ u0of f\ UOO00\ uO050\ uOO00\ u0072\ UOOOO\ UO069\ UOOOO\ u006e\ uO00O\ u0074"

t t o] n [ 0
"\ 'u0000\ u0074\ u0000\ u0074\ uO000\ u006f\ UOOOO\ uO06e\ uO000\ u005b\ UOOOO\ UO030"

(fil eName)
(fiel dNane)

0 r m B u
u006f \ u0000\ u0072\ UOO0OO\ u006d\ UOOOO\ u0042\ uOO0O0\ u0075"
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3.14. Form Fields - Text Overflow

Overview

Some projects create PDF documents with empty fields as placeholders which are later filled with
text. But if the text is longer than the available size of the field, the excessive text is placed outside
the field and can't be seen on the page. Decreasing the font size is rarely an acceptable solution for
that problem.

Verifying if text fits in a field is not easy because the required space depends not only on the font size,
but also on the length of words at the end of each line and whether hyphenation is used. Following
requests by various users, PDFUnit now provides these two methods:

/'l Fit(nes)-test for one field:
.hasFi el d(..).w thout Text Overfl ow()

/1l Verifying that all fields are big enough:
. hasFi el ds() . al | Wt hout Text Overfl ow()

Important; only text fields are checked. Buttons, lists, combo boxes, signature fields and password
fields are not validated.

Correct Size of a Field

The screenshot shows the form fields of a PDF document and their content used in the next example.
It is easy to see that the text in the last three fields does not fit:

Textfield, text inside, align left:

start---> middle <---end |

Textfield, text inside, align right: | start---> middle <---end

Textfield, too much text, align left:

start-—> middle, middle, middle, middleé |

Textfield, too much text, align right:

Qﬁidd\e. middle, middle, middle <---end

start---> middle, middle, middle,
middle, middle, middle, middle,
middle, middle, middle, middle,
middle, middle, middle, middle,

And this is the test for the last field of the document from the previous picture:

Textfield, too much text, multiline:

@rest (expect ed=PDFUni t Val i dati onExcepti on. cl ass)

public void hasFiel d_Wthout Text Overfl ow _Fi el dnane() throws Exception {
String filename = "docunent Under Test . pdf";
String fieldnanme = "Textfield, too nuch text, multiline:";

Assert That . docunent (fi | enane)
. hasFi el d(fi el dnane)
. Wi t hout Text Overfl ow()
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If you do not declare the expected exception, the following message appears: Content of field
"Textfield, too much text, multiline:' of 'C\...\fieldSizeAndText. pdf' does
not fit in the avail abl e space.

When the method hasFi el d(. . ) is used for non-text fields, no exception is thrown.
Correct Size of all Fields

If a document has many fields, it would be time-consuming to write a test for every single field. There-
fore, all fields can be checked for text overflow using one method:

@rest
public void hasFields_A | Wthout Text Overfl ow() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fi | enane)
. hasFi el ds()
.al Il Wt hout Text Overfl ow)

.

Also for this test: only textfields are checked, but not button fields, lists, combo-boxes, signature- or
password fields.

3.15. Format

Overview

You need to check that the intended format was created successfully: Ad-landscape, Letter-portrait or
a special format for a poster? You think testing such simple thing is a waste of time? But have you ever
printed a “LETTER”-formatted document on an “A4”-printer? It is possible, but... So, PDFUnit provides
the following test method:

Deshalb stellt PDFUnit eine Testmethode fiir Formattests zur Verfugung:
PDFUnit provides one flexible method to test document formats:

/Il Sinmple tests for page formats:
.hasFormat (..)

Documents with Same Page Format

You can use predefined constants to verify the format of conventional PDF documents, each page
having the same size:

inmport static com pdfunit.Constants. *;

@est
public void hasFormat _A4dLandscape() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fi | enane)
. hasFor mat ( A4_LANDSCAPE) O

}

inport static com pdfunit. Constants. *;

@est

public void hasFormat _LetterPortrait() throws Exception {

String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasFor mat (LETTER_PORTRAI T) [
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oo Many popular formats are defined in com pdf uni t. Const ant s

You can also verify individual formats:

@est
public void hasFormat_FreeFormat _1117x836_m() throws Exception {
String filename = "docunent Under Test. pdf ";

int hei ght MM = 1117,
int widthMM = 863;
Docunent For mat for mat MM = new Docunent Format M | |'i s(wi dt hMM hei ght MV ;

Assert That . docunent (fil enane)
. hasFor mat (f or mat MV

y

It is recommended to use the unit millimeters for tests with document formats, although a class Docu-
mentFormatPoints exists. When the unit points is used, the real size of a page depends on the reso-
lution. Two documents with the same number of points can have different page sizes if one document
has a resolution of 72 DPI (72 dots per inch) and the other has a resolution of 150 DPI.

All size values are of type integer. If you want to check formats having tenths of a millimeter, round
the values. Please note that PDFUnit uses the tolerance defined in DIN 476 when comparing two size
values.

Information about paper formats can be found at http://en.wikipedia.org/wiki/Paper_size. PDFUnit uses
the stricter tolerances of DIN 476 when comparing page sizes, although the ISO 216 standard defines
larger tolerances.

Formats on Single Pages

A document with different page sizes can also be checked. The next example checks the format of
page 3 only:

@rest

public void hasFor mat OnPage3() throws Exception {
String filename = "docunent Under Test . pdf ";
PagesToUse page3 = PagesToUse. get Page(3);

Assert That . docunent (fi | enane)

.restrictedTo(page3)
. hasFor mat ( A5_PORTRAI T)

y

The restriction of tests to individual pages or page ranges is described in chapter 13.2: “Page Selec-

tion” (p. 155):

3.16. Images in PDF Documents

Overview

Images in a PDF document are seldom optical decorations of minor importance. More often, they
transfer information which can have contractual meaning. Typical errors with images include:

» Does an image appear on the expected page?

 Is an image missing in the document because it was not found during document creation?
» Does a letter show the new logo and not the old one?

 If an image contains rendered text, is it the expected text?

« Is the content of a bar code or a QR code the expected one?
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All errors can be detected with these test methods:

/1 Testing inmages in PDF:
. hasl mage() . mat chi ng(. .)
. hasl mage() . mat chi ngOneO (. .)

. hasl mage() . wi t hBar code() 3.4: “Bar Code” (p. 16)

. hasl mage() . wi t hBar codel nRegi on() 3.4: “Bar Code” (p. 16)

. hasl mage().w thText (). xxx(..) 3.31: “Text - in Inmages (OCR)" (p. 68)
. hasl nage() . wi t hText | nRegi on() 3.31: “Text - in Images (OCR)” (p. 68)
. hasl mage() . wi t hQRCode() 3.27: “OR Code” (p. 56)

. hasl mage() . wi t hQRCodel nRegi on() 3.27: “QR Code” (p. 56)

. hasl mage() . wi t hHei ght | nPi xel ()

. hasl mage(). w t hW dt hl nPi xel ()

. hasNol nage()

. hasNunber O Di f f er ent | nages(. .)
. hasNunber O Vi si bl el mages(. .)

Number of different Images inside PDF

The number of images inside a PDF document is typically not the same as the number of images you
can see when it is printed. A logo visible on 10 pages is stored only once within the document. So,
PDFUnit provides two test methods. The method hasNurmber Of Di f f er ent | mages(..) validates
the number of images stored internally and the method hasNunber O Vi si bl el mages(..) vali-
dates the number of visible images.

The following listing shows the syntax for verifing the number of images internally stored in PDF:

@est
public void hasNunber O Di fferent| mages() throws Exception {
String filename = "docunent Under Test. pdf ";

Assert That . docunent (fi | enane)
. hasNunber O Di f f er ent | nages( 2)

How do you know in this example that “2” is the right number? How do you know which images are
stored internally for a given PDF? The answer to both questions is given by the utility program Ex-
tract | nages. You can use it to extract all images from a document into separate files. Chapter
9.7: “Extract Images from PDF” (p. 127) describes this topic in detail.

Number of visible Images inside a PDF
The next example validates the number of visible images:

@est
public void hasNunber O Vi si bl el nages() throws Exception {
String filename = "docunent Under Test . pdf";

Asser t That . docunent (fi | enane)
. hasNunber O Vi si bl el nages( 8)

The sample document has 8 images on 6 pages, but 2 images on page 3, no image on page 4 and
3 images on page 6.

The test for the visual images can be limited to specified pages. In the following example, only the
images in a defined region on page 6 are counted:
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@rest
public void nunmber O Vi si bl el mages() throws Exception {
String filename = "docunent Under Test . pdf";
int leftX = 14; // in mllinmeter
int upperY = 91;
int wdth = 96;
int height = 43;

PageRegi on pageRegi on = new PageRegi on(l eft X, upperY, w dth, height);
PagesToUse page6 = PagesToUse. get Page(6);
Assert That . docunent (fi |l enane)

.restrictedTo(pageb)

.restrictedTo(pageRegi on)
. hasNunber O Vi si bl el nages( 1)

.
The same image shown twice on a page is counted twice.

The possibilities for limitting tests to specified pages are described in chapter 13.2: “Page Selec-

tion” (p. 155).

Validate the Existence of an Expected Image

After counting images you might need to test the images themselves. In the following example, PDFUnit
verifies that a given image is part of a PDF document:

@est
public void haslnmage() throws Exception {
String filename = "docunent Under Test . pdf ";
String i mageFil e = "i mages/ apache- sof t war e- f oundati on- | ogo. png";

Assert That . docunent (fi | enane)
.restrictedTo( ANY_PAGE)
. hasl mage()
. mat chi ng(1 mageFi | e)

y

The result of a comparison of two images depends on their file formats. PDFUnit can handle all image
formats which can be converted into j ava. awt . i nage. Buf f er edl mage: JPEG PNG, G F, BWP
and VBMP. The images are compared byte by byte. Therefore, BMP and PNG versions of an image
are not recognized as equal.

The picture may pass to the method in different types:

/'l Types for inmages:

. hasl nage() . mat chi ng( Buf f er edl mage i mage) ;

. hasl mage() . mat chi ng(String i mageFi | eNane) ;

. hasl mage() . matching(Fil e i mageFil e);

. hasl nmage() . mat chi ng( | nput St ream i mageSt r ean ;
. hasl mage() . mat chi ng( URL i nageURL) ;

A tool which generates PDF files may do a format conversion when importing images from a file be-
cause not all image formats are supported in PDF. This might make it impossible for PDFUnit to suc-
cessfully compare an image from the PDF file with the original image file. If you have encounter this
problem, extract the images of the PDF under test into new image files and use them for the tests.
Validate them 'by eye' first.

All images in a PDF document can be compared to the images of a referenced PDF. Those tests are
described in chapter 4.8: “Comparing Images” (p. 92).

Use an Array of Images for Comparison

It might be, that a PDF document contains one of three possible signature images. Use the method
mat chi ngOneO (. . ) to test such a situation:
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@est

public void contai nsOneCf Manyl nages() throws Exception {
Buf f er edl nage si gnatureAl ex = | nageHel per. get Asl mage("i mages/ si gnat ur e-al ex. png") ;
Buf f er edl nage si gnatureBob = |nageHel per. get Asl nege("i nages/ si gnat ur e- bob. png") ;

Buf f eredl mage[] al | Possi bl el mages = {si gnat ureAl ex, signatureBob};

String docunent Si gnedByAl ex = "l etter-signed-by-al ex. pdf";
Assert That . docunent (document Si gnedByAl ex)

.restrictedTo( LAST_PAGE)

. mat chi ngOned (al | Possi bl el nages)
String docunent Si gnedByBob = "l etter-signed- by-bob. pdf";
Assert That . docunment (document Si ghedByBob)

.restrictedTo( LAST_PAGE)

. mat chi ngOned (al | Possi bl el nages)

}
This test can also refer to several sides of a document, as the following section shows.

Validate Images on Specified Pages

The tests for images can be restricted to single pages, multiple individual or multiple contiguous pages.
All possibilities are described in chapter 13.2: “Page Selection” (p. 155).

Here is an example:

@rest

public void containsl mage_OnAl | PagesAfter5() throws Exception {
String filenanme = "docunent Under Test. pdf ";
String i mageFi | eNane = "i mages/ apache-ant-| o0go.j pg";

File imageFil e = new Fil e(i mageFi | eNane) ;

Assert That . docunent (fi | enane)
.restrictedTo( EVERY_PAGE. after(5))
. hasl nage()
. mat chi ng(1 mageFi | e)

Validate the Absences of Images

Some pages or page regions are meant to be empty. That can also be tested. The following example
validates that the page body - without header and footer - does not have images or text:

@rest

public void | ast PageBodyShoul dBeEnpty() throws Exception {
String pdf Under Test = "docunent Under Test . pdf ";
PageRegi on textBody = creat eBodyRegi on();

Assert That . docunent ( pdf Under Test )
.restrictedTo( LAST_PAGE)
.restrictedTo(textBody)

. hasNol nage()
. hasNoText ()

3.17. JavaScript

Overview

If JavaScript exists in your PDF documents it is probably important. Often JavaScript plays an active
role within document workflows.

PDFUnit's ability to test JavaScript does not replace specialized JavaScript testing tools such as
“Google JS Test” , but it is not easy to test the JavaScript in a PDF document using these tools. The
following validation methods are provided:
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/1 Methods to validate JavaScri pt:

. hasJavaScri pt ()

. hasJavaScri pt (). containing(..)

. hasJavaScri pt (). equal sTo(. .)

. hasJavaScri pt (). equal sToSource(. .)

Existence of JavaScript

The following method checks whether a document contains JavaScript at all:

@rest
public void hasJavaScript() throws Exception {
String filename = "javaScript Cl ock. pdf";

Assert That . docunent (fi | enane)
. hasJavaScri pt ()

Comparison against Expected Text

The expected JavaScript can be read from a file and compared with the JavaScript in a PDF document.
The utility Ext ract JavaScri pt extracts JavaScript into a text file, which can then be used for tests:

@est
public void hasJavaScript_ScriptFronfile() throws Exception {
String filename = "javaScri pt d ock. pdf ";

File file = new File("javascript/javascriptd ock.js");

Assert That . docunent (fi | enane)
. hasJavaScri pt ()
.equal sToSource(file) 0O

O The file name parameter can be of type java.io.File, java.io.Reader,
java.io.lnputStreamandjava. |l ang. Stri ng.

The expected JavaScript need not necessarily be read from a file. It can be passed to the method

as a string:

@est

public void hasJavaScri pt _ConparedToString() throws Exception {
String filename = "javaScri pt d ock. pdf ";
String scriptFile = "javascript/javascriptC ock.js";

String scriptContent = | OHel per.get Content AsString(scriptFile);
Assert That . docunent (fil enane)

. hasJavaScri pt ()
.equal sTo(scri pt Cont ent)

Comparing Substrings

In the previous tests complete JavaScript code was used. But also small parts of a JavaScript code
can test:
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public void hasJavaScri pt_Cont ai ni ngText () throws Exception {
String filename = "javaScri pt d ock. pdf *;

String javascriptFunction = "“function DoTiners() "

" var nCurTime = (new Date()).getTine(); "
" C ockProc(nCurTi ne); "

St opWat chProc(nCur Ti ne) ;

" Count DownProc(nCur Ti ne); "

this.dirty = fal se;

CH o+

Assert That . docunent (fi | enane)
. hasJavaScri pt ()
. cont ai ni ng(j avascri pt Functi on)

@est
public void hasJavaScri pt _Contai ni ngText _Functi onNanmes() throws Exception {
String filename = "javaScri pt d ock. pdf ";

Assert That . docunent (fi | enane)
. hasJavaScri pt ()
.cont ai ni ng(" St opWat chProc")
.cont ai ni ng(" Set Fl dEnabl e")
..cont ai ni ng( " DoTi ners")
.cont ai ni ng("d ockProc")
..cont ai ni ng(" Count DownPr oc")
. cont ai ni ng( " CDEnabl es")
.cont ai ni ng(" SWset Enabl es")

Whitespaces are ignored when comparing JavaScript.

3.18. Language

Overview

Screen readers can read PDF documents out loud for visually handicapped users. It helps if a docu-
ment can inform the screen readers of its language:

These methods are available for tests:

/| Tests for PDF | anguage:

. hasLanguagel nfo(. .)
. hasNoLanguagel nf o()

Examples

The following example verifies that the document language is set to the English language for Great
Britain:

@rest
public void hasLocal e_Casel nsensitive() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasLanguagel nfo("en-gb") O

Assert That . docunent (fil enane)
. hasLanguagel nfo("en_GB") 0O

}
O Notation typical for PDF
O Notation typical for Java
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The string for the language is treated case independent. Underscore and hyphen are equivalent.

You can also use j ava. uti |l . Local e directly:

@est
public void hasLocal e_Local el nst ance_ GERMANY() throws Exception {
String filename = "docunent Under Test. pdf ";

Assert That . docunent (fil enane)
. hasLanguagel nf o( Local e. GERVANY)

@est
public void hasLocal e_Local el nstance_GERVAN() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fi |l enane)
. hasLanguagel nf o( Local e. GERVAN)

=

A PDF document with the actual locale "en_GB" is tested successfully when using the locale
Local e. en. Inthe opposite case, a document with the actual locale " en" fails when it is tested against
the expected locale Local e. UK.

You can also check that a PDF document does not have a country code:

@est
public void hasNoLanguagel nfo() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docurent (fi | enane)
. hasNoLanguagel nf o()

3.19. Layers

Overview

The content of a PDF document can be arranged in multiple layers. Section 8.11.2.1 of the PDF
specification “PDF 32000-1:2008” says: “An optional content group is a dictionary representing a
collection of graphics that can be made visible or invisible dynamically by users of conforming readers.”.

Adobe Reader® uses the term “Layer” and the specification uses the term “OCG”. They are equivalent.
PDFUnit provides the following methods to test layers:

/1 Sinple methods:

. hasNunber O Layers(..) // 'Layer' and ...
. hasNunber Of OCGs( . .) /1l ..."0OCG are always used the sane way

. hasLayer ()

. hasOCy()
. hasOCGs ()

. hasLayers()

/1 Methods for |ayer nanes:
. hasLayer (). wi thNane().containing(..)

. hasLayer (). w thNane(). equal sTo(..)

. hasLayer ().w thNane().startingWth(..)
. hasOCE) . wi t hNane() . contai ni ng(..)
.hasOCE) . wi t hName( ) . equal sTo(. .)
.hasOCE) . wi t hNane().startingWth(..)

/'l see the plural form
. hasLayers().al | Wt hout Dupl i cat eNanes()
.hasOCE) . al | Wt hout Dupl i cat eNanes()
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A test method mat chi ngRegex() is not provided because layer names are usually short and well
known.

Number of Layers

The first tests check the number of existing layers (OCGs):

@est
public void hasNunber O OCGs() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasNunber OF OCGs ( 40) O
. hasNunber O Layer s( 40) O

0d “Layer” and “Optional Content Group” are functionally the same. For ease to use, both terms
are available as equivalent tags.

Layer Names

The next example tests the name of a layer:

@rest
public void hasLayer W thNanme() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fi | enane)
. hasLayer ()
.wi thNane() . equal sTo("Parent Layer")

A layer name can be compared using the following methods:

. hasLayer (). wi t hNane() . equal sTo(| ayer Nane1l)
.hasLayer ().wi thNanme().starti ngWth(l ayer Name2)
. hasLayer (). wi thNanme(). cont ai ni ng(| ayer Nane3)

Duplicate Layer Names

According to the PDF standard, layer names are not necessarily unique. The document of the next
example contains duplicate layer names. They can not be seen with Adobe Reader®. Use “PDFVole”
instead. shows them:
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Layer Names in Adobe Reader® |Layer Objects in PDFVole
gl [AcroTips] The AcroTips PDF HangMan Game - A 14 PDF vole - Debugger and Analyzer i =10
Fle Edt View Window Help Ble Look&Fesl Hep
- |
@ @ D % - ...‘..I /Mntent = [View, /Design]
3 /Usage = Dictionary
@ e Kl . Mype = /OCG
P /Name = Dash9
V) ' 11 J
& |, = g
i Bl AcroTips HangMan Game.pdf :I E = : g::;: g:;j:::
@ [ Dash9 - 35, Global Object
— [+ ] 36. Global Object
] Dash8 B+ 37, Global Object
L& [ Dash7 [+ 33. Global Object
"/ [#- =] 39. Global Object
[ Dashb @ 40, Global Object
E |_ Dash5 [~ =] 41. Global Object
®-| ) 42, Global Object
[ Dash4 [+ ] 43, Global Object
I_ Dash3 [+ 7 44 Global Object |
[ Dash2
] Dashl | i POF Vole - Debuggerand Analyzer o] x|
|_ Dead Fle Look &Feel Help
RightL
I_ fghtteg ...‘..' /ntent = [/View, /Design]
[ Leftleg fUsage = Dictionary
[] RightArm Type = /0CG
[] LeftArm | 14 Creatorinfo /Name = Dash0
AN Type
[ Body e A Name
W Head [#-| 5 53. Global Object _J
-] 54, Global Object
I; Platform [#-[ ] 55. Global Object
® GradientBG - ] 56. Global Object
[ 57. Global Object
[ AcroTipsLogo [ = 58. Global Object
5 -] 59, Global Object
) Copynohit - = 60. Global Object
- 61, Global Object
- [5- ) 62. Global Object
il S - 63, Global Object |

You can see clearly that the layer objects with the numbers 32 and 52 have the same name “Dash9".

PDFUnit provides a method to verify that a document has no duplicate layer names:

@est
public void hasLayers_Al | Wt hout Dupl i cat eNanes() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fil enane)
. hasLayers().all Wt hout Dupl i cat eNanes()
. hasOCGs() . al | Wt hout Dupl i cat eNanes() /'l hasOCGs() is equal to hasLayers()

}

In the current release 2016.05 PDFUnit does not provides functions to verify the content of a single
layer.

3.20. Layout - Entire PDF Pages

Overview

Text in a PDF document has properties such as font size, font color and lines which should be correct
before sending it to the customer. Also, paragraphs, alignment of text, images and image descriptions
are important parts of the layout. PDFUnit tests these aspects, first rendering the document page by
page and then comparing each page:

» ... with an existing image file. PDFUnit's utility program Render Pdf Tol nages creates images of
one or more PDF pages. Chapter 9.14: “Render Pages to PNG” (p. 134) explains how to use it.
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» ... with a rendered page of a referenced document. Chapter 4.10: “Comparing Layout as Ren-
dered Pages” (p. 93) describes tests with referenced documents.

The following test methods are provided:

/'l Conpare rendered page(s) with a given image.
/1 The left-upper corner is 0/0:

. asRender edPage( . .) . i sEqual Tol mage( Buf f er edl mage)
. asRender edPage( . .) . i sEqual Tol mage(Fil e)
. asRender edPage(. . ). i sEqual Tol mage(String fil eNane)
. asRender edPage(. . ) . i sEqual Tol mages(Buf f er edl nage[] i mages)
. asRender edPage( . .).i sEqual Tol mages(Fil e[] imageFil es)
)

. asRender edPage(. . ) .i sEqual Tol mages(String[] fil eNanes)
/'l Conpare rendered page(s) with a given image.
/1 The |eft-upper corner is given: 3.21: “lLayout - in Page Regions” (p. 49)
. asRender edPage(. .) .i sEqual Tol mage(upper Left X, upperLeftY, FormatUnit, Bufferedl mage)
. asRender edPage( . .) . i seEqual Tol mage(upper Left X, upperLeftY, FormatUnit, File)
. asRender edPage(. . ) . i sEqual Tol mage(upper Left X, upperLeftY, FormatUnit, inmageFil eNane)
. asRender edPage(. . ). i sEqual Tol mages(upper Left X, upperLeftY, FormatUnit, Bufferedl nage)
)
)

. asRender edPage( . . ) . i sEqual Tol mages(upper Lef t X, upperLeftY, FormatUnit, File)
. asRender edPage(. . ) . i sEqual Tol mages(upper Left X, upperLeftY, FormatUnit, inmageFil eNane)

You can choose a page to be compared. This is described in chapter 13.2: “Page Selection” (p. 155).
Also, a comparison can be limited to a region of a page. That is described in chapter 3.21: “Lay-
out - in Page Regions” (p. 49).

Example - Compare Preselected Pages as Rendered Images

The following example checks that the pages 1, 3 and 4 look the same as referenced image files:

@rest
public void conpar eAsRender edPage_Mul ti pl el nages() throws Exception {
String filename = "docunent Under Test . pdf";

String i mgePagel "i mages/ docunment Under Test _pagel. png";
String i magePage3 "i mages/ docunent Under Test _page3. png";
String i magePage4 = "images/ docunent Under Test _page4. png";
PagesToUse pagesl134 = PagesToUse. get Pages(1, 3, 4);

Assert That . docunent (fi | enane)
.restrictedTo(pages134)
. asRender edPage()
. i sEqual Tol mages(i magePagel, imagePage3, i nmagePage4)

Allimage formats which are supported by j ava. awt . i mage. Buf f er edl mage can be used, i.e. G F,
PNG, JPEG, BMP and V\BMVP.

3.21. Layout - in Page Regions

Overview

Comparing entire pages as rendered images will cause problems if a page contains variable content.
A date is a typical example of content that changes frequently.

The syntax for comparing sections of a rendered page is very similiar to the syntax for comparing entire
pages. The method i sEqual Tol nage(..) is extended with the x/y values of the upper left corner
used to position the image on the page. Only the area corresponding to the size of the image.

/| Conpare rendered page(s) with a given inage.

/1 The left-upper corner is defined by the given x/y val ues.

. asRender edPage( . .) . i sEqual Tol mage(upper Left X, upperLeftY, FormatUnit, Bufferedl mage)

. asRender edPage(. . ) .i sEqual Tol mage(upper Left X, upperLeftY, FormatUnit, File)

. asRender edPage( . . ) . i sEqual Tol nage( upper Left X, upperLeftY, FornmatUnit, inageFileNane)

. asRender edPage( . . ) . i sEqual Tol mages(upper Left X, upperLeftY, FormatUnit, Bufferedl mage)
. asRender edPage(. . ) . i sEqual Tol mages(upper Left X, upperLeftY, FormatUnit, File)

. asRender edPage( . . ) . i sEqual Tol nages(upper Left X, upperLeftY, FornmatUnit, inageFileNane)
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Example - Left Margin on Every Page

If you want to check that the left margin of each page is empty for at least 2 cm, then you can write

this test:
@est
public void conpareAsRender edPage_Left Margi n() throws Exception {
String filename = "docunent Under Test . pdf";
String fulll mage2cmN dt hFronLeft = "i nages/ mar gi nFul | Hei ght 2cmW dt h. png";
int leftX = 0;
int upperY = 0;

Assert That . docunent (fil enane)
.restrict edTo( EVERY_PAGE)
. asRender edPage()
. i sEqual Tol nage(l eftX, upperY, M LLI METERS, fulllnage2cm dt hFronleft)

The image is 2 cm wide and as high as the page. It contains the background color of the PDF pages.
So, the example verifies that the margin of each page has the same background color. That means
the margin is “empty”.

Every section needs an x/y position within the PDF page. The values 0/0 correspond to the upper left
corner of a page.

The test assumes that all pages of the PDF have the same size. If you want to check left margins for

pages of different formats in a single PDF document, you have to write multiple tests, each for pages
of the same format.

Example - Logo on Page 1 and 2

The next example verifies that the company logo is placed at an expected position on pages 1 and 2:

@est
public void verifylLogoOnEachPage() throws Exception {
String filename = "docunent Under Test. pdf ";
String 1 ogo = "inages/| ogo. png";
int leftX = 135; O
int upperY = 35;
PagesToUse pagesl2 = PagesToUse. get Pages(1, 2); O

Assert That . docunent (fil enane)
.restrictedTo(pagesl?2)
. asRender edPage()
. i sEqual Tol mage(l eft X, upperY, M LLIMETERS, |ogo) O

O Set the x/y position of the upper left corner of the region
O Specify the pages, see chapter 13.2: “Page Selection” (p. 155)
0 Invoke the test method

Multiple Comparisons

Multiple pages can be compared with multiple images in a single test:
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@est

public void conpareAsRender edPage_Mul ti pl el nvocation() throws Exception {
String filename = "docunent Under Test . pdf";
String fulllmage2cmN dt hFronmLeft = "i nages/ margi nFul | Hei ght 2cmW dt h. png";

int ul X Imagel = 0; // upper left X
int ul Y_| magel 0; // upper left Y

String subl rragePage3And4 = "i mages/ subl mage_page3- page4. png";
int ul X | mage2 = 480;
int ulY_lmage2 = 765;

PagesToUse pages34 = PagesToUse. get Pages(3, 4);

Assert That . docunent (fi | enane)
. asRender edPage( pages34)
. i sEqual Tol mage(ul X_I magel, ul Y_Imagel, PO NTS, fulllmage2cmN dt hFromLeft)
. i sEqual Tol mage(ul X_I mage2, ul Y_I nage2, PO NTS, subl nagePage3And4)

However, you should consider whether it is better to write two tests for this. The decisive argument
for separate tests is that you can choose two different names. The name chosen here is not good
enough for a real project.

3.22. Number of PDF Elements

Overview

Not only the number of pages can be a test goal, also any kind of countable items in a PDF document,
e.g. form fields and bookmarks. The following list shows the items that are countable and therefore
testable:

/] Test counting parts of a PDF:

. hasNunber Of Acti ons(. .)

. hasNunber O Booknmar ks(. .)

. hasNunber O Di fferent | mages(..) 0
. hasNunber O EnbeddedFi | es(. .)

. hasNunber O Fi el ds(. .)

. hasNunber O Font s( . .)

. hasNunber O Layer s( )

. hasNunber Of OCGs( .

. hasNunber O Pages( . ) O
. hasNunber Of Si gnatures(. .)
. hasNunber O Vi si bl el nages(. .) O

oo Tests for the number of images are described in chapter 3.16: “Images in PDF Docu-
ments” (p. 40).

O Tests for the number of pages are described in chapter 3.23: “Page Numbers as Objec-
tives” (p. 52).

Examples

Validating the number of items in PDF documents works identically for all items. So, only two of them
are shown as examples:

@est
public void hasNunber O Fi el ds() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasNunber O Fi el ds(4)

}
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@rest
public void hasNunber Of Bookmar ks() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasNunber O Bookmar ks(19)

1

}

All tests can be concatenated:

@est
public void testHugeDocunment _Mil tiplelnvocation() throws Exception {
String filename = "docunent Under Test. pdf ";

Assert That . docunent (fi | enane)
hasNumber O Pages(1370)
. hasNunber O Bookmar ks(565)
. hasNunber O Act i ons(4814)
. hasNunber O EnbeddedFi | es( 0)

Fortunately, this test takes only 2.5 seconds for a document with 1370 pages on a contemporary
notebook.

3.23. Page Numbers as Objectives

Overview

It is sometimes useful to check if a generated PDF document has exactly one page. Or maybe you
want to ensure that a document has less than 6 pages, because otherwise you have to pay higher
postage. PDFUnit provides suitable test methods:

/1 Method for tests with pages:
. hasNunber Of Pages(. .)
. hasLessPagesThan(. .)
. hasMor ePagesThan(. . )

Examples

You can check the number of pages like this:

@est
public void hasNunmber Of Pages() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fil enane)
. hasNunber Of Pages( 1)

1

}

Tests are also possible with a minimum or maximum number of pages.

@rest
public void hasLessPagesThan() throws Exception {
String filename = "docunent Under Test . pdf ";

int upperLimtExclusive = 6; // The docunent has 5 pages

Assert That . docunent (fi | enane)
. hasLessPagesThan(upper Li m t Excl usive) 0O

1
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@est
public void hasMrePagesThan() throws Exception {
String filename = "docunent Under Test . pdf";

int lowerLimtExclusive = 2; // The docunent has 5 pages

Assert That . docunent (fi | enane)
. hasMor ePagesThan( | ower Li mi t Excl usi ve) O

0d The values for upper- and lower limits are exclusive.

Of course methods can be concatenated:

@rest
public void hasNunber O Pages_| nRange() throws Exception {
String filenanme = "docunent Under Test. pdf ";

/1l The current docunent has 5 pages
int lowerLimt_2 =2; // thelimt is exclusive
int upperLimt_8 =8; // the limt is exclusive

Assert That . docunent (fi | enane)

. hasMor ePagesThan( | ower Li mi t _2)
. hasLessPagesThan( upperLinit_8)

Don't omit tests with page numbers just because you might think they are too simple. Experience shows
that you can find errors in the context of a primitive test that you would not have found without the test.

3.24. Passwords

Overview

In general, you can perform all tests with both unprotected and password protected PDF documents.
The syntax differs slightly in the instantiation method, a second parameter is required representing
the password:

/'l Access to password protected PDF
Assert That . docunent (fi | enane, owner Password) O O
/] Test methods:

. hasEncryptionLength(..)

. hasOaner Passwor d( . .)
. hasUser Passwor d(. .)

O If the document is not protected, use only the first parameter.
O If the second parameter is used, the document is considered protected.

This syntax is the same for “user password” and “owner password”.

Verifying Both Passwords

Opening a document with a password is already a test. But you can verify the second password with
the methods hasOaner Passwor d(..) or hasUser Password(..):

/'l Verify the owner-password of the docunent:

@rest
public void hasOamnerPassword() throws Exception {
String filename = "docunent Under Test . pdf";
String userPassword = "user-password";
Assert That . docunent (fi | enane, user Passwor d) O
. hasOaner Passwor d( " owner - password") 0O
}
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/'l Verify the user-password of the docunent:

@est

public void hasUser Password() throws Exception {
String filename = "docunent Under Test. pdf ";
String owner Password = "owner-password";

Assert That . docunent (fi | enane, owner Passwor d) O
. hasUser Passwor d( " user - passwor d") O

m]n Open the file with one password
oo Verify the other password

Usually it's bad practice to hard code passwords in the source code, but it's OK for test passwords
in test environments.

Verifying the Password Encryption Length
This example shows how to verify the encryption length:

@rest

public void hasEncryptionLength() throws Exception {
String filename = "docunent Under Test. pdf ";
String userPassword = "user-password";

Assert That . docunent (fil enane, user Password)
. hasEncryptionLengt h(128)

3.25. PDF/A
Overview

There are many tools for checking whether a PDF document complies with one of the PDF standards
(PDF/A, PDF/X etc.). But only a few of them can be used for automated tests. PDFUnit uses the
PDFBox's 'Preflight' parser internally to check the compliance with PDF/A.

Information on the 'Preflight’ parser can be found on the project web site https://pdfbox.apache.org/1.8/
cookbook/pdfavalidation.html.

A PDF/A validation starts with the following method:

/] Validate PDF/ A-la and PDF/ A-1b:
.conpl i esWth().pdf St andar d( St andar d)

Example
The next example checks compliance with PDF/A-1a:

@est
public void conpliesWthPDFA() throws Exception {

String fileName = "pdf_a/ docunent Under Test . pdf"; O
Assert That . docunent (fi | eNane)

.conpliesWth()
. pdf St andar d( PDFA_1A) O

O Files can be tested but not byte-arrays or streams.
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O The validation can be parameterized using one of the two constants PDFA_1A and PDFA_1B.

The error messages from the Preflight parser are passed through to PDFUnit. The images below show
examples in Eclipse and in an HTML browser:

gU unit £3

@Gnmb—m%% - ¥ = 0

Finished after 4,252 seconds

Runs: 1/1 8 Errors: 1 B Failres: 0 I
------ £ compliesWithPDFA_. = Failure Trace o=

da- | 2l |

JE com.pdfunit.errors, PDFUNitValidationException:
'B: \fonts\fonttype_CID_greek.pdf is not compliant to 'PDFA_1B". Errors found:

|»

[1.2.1] Body Syntax error, Single space expected

[1.4.1] Trailer Syntax error, The trailer dictionary doesn't contain ID

[1.4.5] Trailer Syntax error, The trailer dictionary doesn't contain Root

[3.1.11] Invalid Font definition, QFZFGA +Arial-BoldMT: The CIDSet entry is missing for the Composite Subset

[3.1.11] Invalid Font definition, VTXIYQ+HJB-HelveticaBlack: The CIDSet entry is mizsing for the Composite Subset

[3.1.11] Invalid Font definition, WBHPMO -+HJB-Helveticalight: The CIDSet entry is missing for the Composite Subset

[3.1.11] Invalid Font definition, XJRVAM+UB-Helvetica: The CIDSet entry is missing for the Composite Subset

[3.1.11] Invalid Font definition, YRBBOK+UB-HelveticaThin: The CIDSet entry is missing for the Composite Subset

[3.1.9] Invalid Font definition, QFZFGA +Arial-BoldMT: mandatory CIDToGIDMap missing

[7.1.1] Error on MetaData, Mo type defined for {http:/fns.adobe.com/xap/ 1.0/mm,tManifest

[page=1] [2.2.1] Invalid graphics transparency, Group has a transparency 5 entry or the 5 entry is null

[page=1] [2.4.1] Invalid Color space, The operator "RG™ can't be used with CMYK Profile

[page=1] [2.4.3] Invalid Color space, The operator "f*" can't be used without Color Profile

[page=1] [4.1.2] Transparency error, ca entry in a ExtGState is invalid _ILI
3

[1.2
[1.4
[1.4
[3.1.11] Invalid
[3.1.11] Invalid
[3.1.11] Invalid
[3.1.11] Invalid
[3.1.11] Invalid
[3.1

[7.1.1] Error on
[page=1] [2.2.1]
[page=1] [2.4.1]
[page=1] [2.4.3]
[page=1] [4.1.2]
[page=2] [2.2.1]
[page=2] [2.4.1]
[page=2] [2.4.3]
[page=2] [4.1.2]
[page=3] [2.2.1]
[page=3] [2.4.1]
[page=3] [2.4.3]
[page=3] [4.1.2]
[page=4] [2.2.1]
lvace=41 12.4.11

.1] Body Syntax error, Single space expected
.1] Trailer Syntax error, The trailer dictionmary doesn't contain ID
.5] Trailer Syntax error, The trailer dictionary doesn't contain Root

Font definition, QFEFCA+Arial-BoldMT: The CIDSet entry is missing for the Composite Subset
Font definition, VIXJYQ4UB-HelwveticaBlack: The CIDSet entry is missing for the Composite Subset
Font definition, WBHPMO4UB-Helwveticalight: The CIDSet entry is missing for the Composite Subset
Font definition, XJRVAM4UB-Helwetica: The CIDSet entry is missing for the Composite Subset
Font definition, YRBBOF4UB-HelwveticaThin: The CIDSet entry is missing for the Composite Subset

.9] Invalid Font definition, QFZFGA+Arial-BoldMT: mandatory CIDToGIDMap missing

MetaData, No type defined for {http://ns.adobe.com/xap/1.0/mm/}Manifest

Invalid graphics transparency, Grouop has a transparency £ entry or the 5§ entry is nmll
Invalid Color space, The operator "RG" can't be nsed with CMYK Profile

Invalid Color space, The operator "f*" can't be nsed withont Color Profile
Transparency error, ca entry in a ExtGState is invalid

Invalid graphics transparency, Grouop has a transparency £ entry or the 5§ entry is nmll
Invalid Color space, The operator "RG" can't be nsed with CMYK Profile

Invalid Color space, The operator "f*" can't be nsed withont Color Profile
Transparency error, ca entry in a ExtGState is invalid

Invalid graphics transparency, Grouop has a transparency £ entry or the 5§ entry is nmll
Invalid Color space, The operator "RG" can't be nsed with CMYK Profile

Invalid Color space, The operator "f*" can't be nsed withont Color Profile
Transparency error, ca entry in a ExtGState is invalid

Invalid graphics transparency, Grouop has a transparency £ entry or the 5§ entry is nmll
Invalid Color svace. The operator "RG" can't be used with CMYK Profile

A PDF/A validation can also be applied to all PDF documents in a given folder:

@rest

File fol der
Fi | enaneFi |

Assert That .

public void conpliesWthPDFA | nFol der () throws Exception {

toWatch = new Fil e("pdf_a-1b");
ter filenaneFilter = new Fil enaneCont ai ni ngFil ter("tn0001");

eachDocunent ()

. i nFol der (f ol dert oWat ch)

. passedFilter(filenaneFilter)
.conpliesWth()

. pdf St andar d( PDFA_1B)

3.26. Permissions

Overview

If you expect your workflow to create copy protected PDF documents, you should test that. You can
see the permissions using Adobe Reader®, but that is a poor “test”
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X
' Descriptien _ ':| Fenits ICuuoml .hdvanced]

~ Docurmnert Security

The dacument’s Security Method restricts what can be done ta the dacument,

Security Method:  Pazsward Sscunty Show Details...

Can b= Opened by Acrchat 70 and later

All contents of the docurment are encrypted and search engines cannot access the document's
metadata.

~Document Restrictions Summary
Printing:  Allowed
Docurment Assembly: Mot Allowed
Content Copying: Mot Allawed
Cantent Copying for Accessibility: Mot Allawed
Page Extraction: Mot Allowed
Commenting: Mot Allowed
Filling of forrn fields: Mot Allowed
Signing: Mot Allowed

Creation of Templeate Pages: Mot Allawed

L

i |

You can test permissions using the following methods. All methods have one typed parameter with
the values t rue or f al se:

/1 Testing perm ssions:

.t oAl | owScr eenReaders(. .)

.t oAssenbl eDocunent (. .)
.toExtract Content(..)
.toFillInFields(..)

.toModi fyAnnot ations(. .)
.toMbodi fyContent (..)
.toPrintlnDegradedQual ity(..)
.toPrintlnH ghQuality(..)

Example

@rest
public void hasPerm ssi on_ScreenReader sAl | owed() throws Exception {
String filename = "docunent Under Test . pdf ";
Assert That . docunent (fi |l enane)
. hasPer m ssi on()
.t oAl | owScr eenReader s(true)

The document permissions of a protected document differ depending on whether the document is
opened with the owner password or with the user password.

3.27. QR Code

Overview

A QR code is a 2-dimensional code and can be tested similar to the 1-dimensional bar code. Internally,
PDFUnit uses ZXing to parse QR code. Information about ZXing is available on the project's home
page: https://github.com/zxing/zxing.

The following methods can be used to validate QR codes inside PDF files:
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/'l Entry to all QR code validations:
. hasl mage() . wi t hQRCode()

// Validate text in barcode:
... W t hQRCode() . containing(..)
.. W t hQRCode().containing(.., WiitespaceProcessing)
. wi t hQRCode() . endi ngW th(..)
i t hQRCode() . equal sTo(. .)

i t hQRCode() . equal sTo(.., WitespaceProcessing)
i t hQRCode( ) . mat chi ngRegex(. .)
i thQRCode().startingWth(..)

ssss

5

lidate text in QR code in inmage region:

t hQRCodel nRegi on(i mageRegi on) . cont ai ni ng(. . )

t hQRCodel nRegi on(i mageRegi on) . cont ai ni ng(.., Wi tespaceProcessi ng)
t hQRCodel nRegi on(i mageRegi on) . endi ngWth(..)

t hQRCodel nRegi on(i mageRegi on) . equal sTo(. .)
t
t
t

11 Ve

hQRCodel nRegi on(i nageRegi on) . equal sTo(.., WitespaceProcessing)
hQRCodel nRegi on(i mageRegi on) . mat chi ngRegex( . .)
hQRCodel nRegi on(i nageRegi on) . startingWth(..)

sssssss

/] Conpare with another QR code:
... W t hQRCode() . mat chi ngl nage(. .)

ZXing detects QR code formats automatically. The following formats can be used in PDFUnit tests:

/'l 2D codes, supported by PDFUnit/ZXi ng:
AZTEC
DATA_NMATRI X

CODE

QR
MAXI CODE

/| Stacked barcode, support by PDFUnit/ZXi ng:
PDF_417

RSS_14

RSS_EXPANDED

Example - Validate Text from QR Code

The QR code used in the next examples contains text from Herman Melville's novel ‘Moby-Dick'.

@est
public void hasQRCodeW t hText _MbyDi ck() throws Exception {
String filename = "docunent Under Test . pdf";
int leftX = 10;
int upperY = 175;
int wdth = 70;
int height = 70;

PageRegi on pageRegi on = new PageRegi on(l eftX, upperY, w dth, height);

String expectedText = "Sone years ago--never nmind how |l ong precisely";
Assert That . docunent (fi | enane)

.restrictedTo(Fl RST_PAGE)

.restrictedTo( pageRegi on)

. hasl nage()

. wi t hQRCode()

. cont ai ni ng( expect edText)

When multiple images occupy a defined region, each image must pass the test. Default whitespace
processing when searching text in QR code is NORMALIZE, but whitespace processing can be con-
trolled using a method parameter.
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PDFUnit's internal QR code parser ZXing supports many, but not all, formats. So PDFUnit provides
an external interface to plug in customer specific QR code parsers. This interface is documented sep-
arately. You can requesting it by writing an email to info[at]pdfunit.com.

Example - QR Code as Part of an Image

The next example uses an image that contains two QR codes. To let the test focus on only one QR
code, an image region has to be defined. The reference point of such a region is the upper-left corner
of the image. Note: the unit for image size values is points, the unit for page size values is millimeter.

@rest
public void hasQRCodel nRegi on_MbyDi ck() throws Exception {
String filename = "docunent Under Test . pdf ";
int leftX = 0;
int upperY = 0;
int wdth = 209;

int height = 297;
PageRegi on pageRegi on = new PageRegi on(l eft X, upperY, w dth, height);

int inmgLeftX = 120; // pixel

int imgUpperY = 0;

int imgWdth = 140;

int inmgHei ght = 140;

| mageRegi on i nageRegi on = new | nageRegi on(i ngLeft X, ingUpperY, ingWdth, ingHeight);

String expectedText = "Sonme years ago--never mnd how | ong precisely";
Assert That . docunent (fil enane)

.restrictedTo( Fl RST_PAGE)

.restrictedTo(pageRegi on)

. hasl mage()

. wi t hQRCodel nRegi on( i nageRegi on)

. cont ai ni ng( expect edText)

Example - Compare QR Code with an External Image

In the next example, a QR code from a PDF is compared to a QR code image from a file:

@rest
public void hasQRCodeMat chi ngFi | e_OnAnyPage() throws Exception {
String filename = "docunent Under Test . pdf";
int leftX = 10;
int upperY = 65;
int wdth = 50;
int height = 50;

PageRegi on pageRegi on = new PageRegi on(l eft X, upperY, w dth, height);

String expectedQ | mage = "images/ hell o. grgen. png";
Assert That . docunent (fi |l enane)
.restrictedTo( ANY_PAGE)
.restrictedTo(pageRegi on)
. hasl mage()
. wi t hQRCode()

. mat chi ngl mage( expect edQr | mage)

Important: For the test to work, the type of the external image file (PNG or TIFF, for example) must
match the type of the QR code image of the PDF document.
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3.28. Signhed PDF

Overview

If contractual information is sent as a PDF document, you must check that the data really was sent by
the person they claim to be. Certificates allow this. A certificate confirms the authenticity of personal
or corporate data. It confirms your signature when you “sign” the content of a document in a special
formular field.

PDFUnit provides these test methods for signatures:

/1 Sinple nmethods for signatures:
.1 sSigned()

. i sSignedBy(..)

. hasNunber O Si gnat ures(. .)

.hasSi gnatureFiel d(..)

. hasSi gnat ur eFi el ds()

/] Detailed tests for one signature:

. hasSi gnat ur eFi el d(. wi t hSi gnat ure(. cover i ngWol eDocunent ()

). ).
. hasSi gnatureField(..).w thSignature(..).signedBy(nane)
.hasSignatureField(..).w thSignature(..).signedOn(date)
. hasSignatureField(..).withSignature(..).w thReason(..)
. hasSi gnatureField(..).wthoutSignature(..)
/| Tests covering all signature fields:
. hasSi gnat ur eFi el ds() . al I Si gned()
. hasSi gnat ur eFi el ds(). al | UnSi gned()

/'l Other tests with signatures:
.hasFi el d(..).of Type(SlI GNATURE)
.hasField(..).wthProperty().signed()

A “signed” PDF must not be confused with a “certified” PDF. A “certified” PDF guarantees the compli-
ance with certain properties which are needed to process a document in further workflow steps. Tests
for certified PDF documents are described in chapter 3.6: “Certified PDF” (p. 21).

Existence of Signatures
The simplest test is to check whether a document is actually signed:

@est
public void isSigned() throws Exception {
String filename = "sanpl eSi gnedPDFDocunent . pdf ";

Asser t That . docunent (fi | enane)
.1 sSigned()

Multiple signature fields can be verified together:

@est
public void allFieldsSigned() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasSi gnat ur eFi el ds()
.all Signed()

The method . al | Unsi gned() validates the absence of all signatures in all fields.

PDFUnit can check, whether a particular signature field contains a signature:
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@est

public void hasFiel d_Signed() throws Exception {
String filename = "sanpl eSi gnedPDFDocunent . pdf ";
String fieldnanmeSi gnedField = "Signature2";

Assert That . docunent (fil enane
. hasFi el d(fi el dnaneSi gnedFi el d)
.wi thProperty()
. signed()

The next example shows how to check whether there are any specific signature fields:

@rest
public void hasSignatureFields() throws Exception {
String filename = "sanpl eSi gnedPDFDocunent . pdf *;

Assert That . docunent (fil enane)
. hasSi gnat ur eFi el d("Si gnature of Seller")
. hasSi gnat ureFi el d("Si gnature of Buyer")

The previous example can be extended to check whether specific signature fields are signed:

@est
public void hasSignatureFi el dsWthSignature() throws Exception {
String filename = "sanpl eSi gnedPDFDocunent . pdf ";

Assert That . docunent (fi |l enane)
. hasSi gnatureFi el d("Si gnature of Seller").w thSignature()
. hasSi gnatureFi el d("Si gnature of Buyer").w thSignature()

The function . hasSi gnat ur eFi el d(" nane") . wi t hout Si gnat ure() checks that a signature
field is unsigned.

Number of Signatures

Because a document may contain multiple signatures, a test exists to check the number of the sig-
natures:

@est
public void hasNunber O Si gnatures() throws Exception {
String filename = "sanpl eSi gnedPDFDocunent . pdf ";

Assert That . docunent (fi | enane)
. hasNunber OF Si gnat ur es( 1)

}

Validity Date

Sometimes, you need to know when a PDF document was signed:

@est
public void hasSignature_WthSigni ngDate() throws Exception {
String filename = "sanpl eSi gnedPDFDocunent . pdf ";
Cal endar signi ngDat e = Dat eHel per. get Cal endar ("2009-07- 16", "yyyy-M#dd");

Assert That . docunent (fi | enane)

. hasSi gnat ur eFi el d(" Si gnat ure2")
. si gnedOn(signi ngbate) 0O

O The comparison is allways made on the base of year-month-day.
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Reason for a Signhature

Maybe, it's not interesting enough to validate the signature-reason. But if it turns out to be, it can be
checked:

@est
public void hasSignature_WthReason() throws Exception {
String filename = "sanpl eSi gnedPDFDocunent . pdf ";

Assert That . docunent (fi | enane)
. hasSi gnat ur eFi el d(" Si gnat ure2")
. Wi t hSi gnat ure()
.wW thReason("l am the author of this docunent")

Whitespaces will be normalized before string comparison.

Name of the Signatory

The name of the person who signed a PDF document can be checked as well, even if such a test is
more interesting for validation in a productive work flow than in a testing scenario.

@est
public void hasSi gnature_WthSigni ngNane() throws Exception {
String filename = "sanpl eSi gnedPDFDocunent . pdf ";

Assert That . docunent (fi | enane)
. hasSi gnat ur eFi el d(" Si gnat ure2")
. wi t hSi gni ngNane("John B Harris")

The following test checks that a document is signed by the expected person. This test is unrelated
to a signature field.

@est
public void isSignedBy() throws Exception {
String filename = "sanpl eSi gnedPDFDocunent . pdf ";

Asser t That . docunent (fi | enane)
.1 sSi gnedBy("John B Harris")

Scope of the Signature

The PDF standard allows a signature to cover only a part of a document. Thus, one may need to test
whether a signature covers the complete document:

@est
public void hasSi gnat ure_Coveri ngWol eDocunent () throws Exception {
String filename = "sanpl eSi gnedPDFDocunent . pdf ";

Assert That . docunent (fi | enane)
. hasSi gnat ur eFi el d(" Si gnat ur e2")
. cover i ng\Wol eDocunent ()

Multiple Invocation

Of course, test methods can be chained when they are related to one signature field:
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@est
public void differentAspect sAroundSi gnature() throws Exception {

String filename = "hel |l oWrl d_si gned. pdf";
Cal endar signi ngDate = Dat eHel per. get Cal endar ("2007- 10- 14", "yyyy- M dd");

Assert That . docunent (fi | enane)
. hasSi gnat ur eFi el d("sign_rbl")
. si gnedBy(" Raynond Berthou")
. si gnedOn( si gni ngDat e)
. cover i ng\Wol eDocunent ()

y

But think of a better name for this test. It would be better to split it into several tests with specific names.

3.29. Tagged Documents

Overview

The PDF standard “ISO 32000-1:2008" says in chapter 14.8.1 “A Tagged PDF document shall also
contain a mark information dictionary (see Table 321) with a value of true for the Marked entry.” (Cited

from: .)

Although the standard says “shall’, PDFUnit looks in a PDF document for a dictionary with the name
/ Mar k1 nf 0. And if that dictionary contains the key / Mar ked with the value t r ue, PDFUnit identifies
the PDF document as “tagged”.

& PDF vole - Debugger and Analyzer -101x]

File Look &Feel Help

Structure I

-*-:? FDF Document Marked = true
=] Trailer
= | Object Reference Table [8]
B[] 2. Global Object
F-<> | 3. Global Object
-5 4. Global Object
-] 5. Global Object
-] 6. Global Object
E}-- =] 7. Global Object
R

-- | 8. Global Object

Following test methods are available:

/'l Sinple tests:
. i sTagged()

/'l Tag val ue tests:
.isTagged().with(..)
.isTagged().wi th(..).andVal ue(..)

Examples

The simplest test checks whether a document is tagged.

@est
public void i sTagged() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi |l enane)
. i sTagged()
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Text
Further tests verify the existence of a particular tag.
@est
public void isTagged_WthKey() throws Exception {
String filename = "docunent Under Test . pdf";
String tagNane = "LetterspaceFl ags";
Assert That . docunent (fi | enane)
. i sTagged()
. Wi t h(t agNane)
}
And finally you can verify values of tags:
@est
public void isTagged_Wt hKeyAnVal ue_Mil tipl el nvocation() throws Exception {
String filename = "docunent Under Test . pdf";
Assert That . docunent (fi | enane)
. i sTagged()
.wi th("Marked").andVal ue("true")
.W th("LetterspaceFl ags") . andVal ue("0")
}
3.30. Text
Overview

The most common test case for PDF documents is probably to check the presence of expected text.
Various methods can be used:

/| Testing page content:
. hasText () /'l pages has to be specified before

/] Validating expected text:
. hasText (). containing(..)
. hasText (). contai ning(. .,
.hasText (). endi ngWth(..)
. hasText ().endi ngWth(. .,
. hasText (). equal sTo(..)

. hasText (). equal sTo(.., WitespaceProcessing)
. hasText () . mat chi ngRegex( . .)

.hasText ().startingWth(..)

Whi t espacePr ocessi ng) O

Wi t espacePr ocessi ng)

/1 Prove the absence of defined text:

. hasText () . not Cont ai ni ng( . .)

. hasText (). not Contai ni ng(.., WitespaceProcessing)
. hasText (). not Endi ngWth(..)

. hasText () . not Mat chi ngRegex( . .)

.hasText (). notStarti ngWth(..)

/'l Validate nultiple text in an expected order:
.hasText ().inOder(..)
. hasText ().containingFirst(..).then(..)

/| Conparing visible text with ZUG-eRD dat a:

. hasText . cont ai ni ngZugf er dDat a( . .) O

O Chapter 13.5: “Whitespace Processing” (p. 159) describes the different options to handle
whitespaces.

O Chapter 3.39: “ZUGFeRD” (p. 82) describes how to compare the visible content of a PDF

document with the invisible ZUGFeRD data.

Text on Individual Pages

If you are looking for a text on the first page of a letter, test it this way:
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@rest
public void hasText _OnFirstPage() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
.restrictedTo( Fl RST_PAGE)
. hasText ()
.containing("Content on first page.")

}

The next example searches a text on the last page:

@rest
public void hasText OnLastPage() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fil enane)
.restrictedTo( LAST_PAGE)
. hasText ()
.containing("Content on |ast page.")

}

Also, you can tests individual pages:

@rest
public void hasText _Onl ndi vi dual Pages() throws Exception {
String filename = "docunent Under Test . pdf ";

PagesToUse pages23 = PagesToUse. get Pages(2, 3); O

Assert That. docunent (fil enane)
.restrictedTo(pages23)
. hasText ()
.cont ai ni ng(" Content on")

O Using the method get Pages( | nt eger[]) any individual combination of pages can be used.
For a single page you can use the method PagesToUse. get Page(i nt).

Several constants are available for typical pages, e.g. FI RST_PAGE, LAST_PAGE, EVEN PAGES
und ODD_PAGES. Chapter 13.2: "Page Selection” (p. 155) describes more constants and how to use
them.

Text on All Pages

There are three constants for searching text on multiple pages: ANY_PAGE, EACH PAGE and
EVERY_PAGE. The last two are functionally identical. Together they enable a higher linguistic flexibility.

@rest
public void hasText _OnEveryPage() throws Exception {
String filename = "docunent Under Test. pdf ";

Assert That . docunent (fi |l enane)
.retricted( EVERY_PAGE)
. hasText ()
.startingWth("PDFUnit")

}

@est

public void hasText_OnAnyPage() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
.restrictedTo( ANY_PAGE)
. hasText ()
. cont ai ni ng( " Page # 3")

=

The constants EVERY_PAGE and EACH_PAGE require that the text really exists on each page. When
you use the constant ANY_PAGE, a test is successful if the expected text exists on one or more pages.
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Text in Parts of a Page

Text can be searched not only on whole pages, but also in a region of a page. Chapter
3.32: “Text - in Page Regions” (p. 71) describes that topic.

Individual Pages with Upper and Lower Limit

Do you need to know that an expected text can be found on every page except the first page? Such
a test looks like this:

@est

public void hasText_OnAl | PagesAfter3() throws Exception {
String filename = "docunent Under Test . pdf";
PagesToUse pagesAfter3 = ON_EVERY_PACE. after(3); O

Asser t That . docunent (fi | enane)
.restrictedTo(pagesAfter3)
. hasText ()
. cont ai ni ng(" Cont ent ")

O The value '3' is an exclusive lower bound. Validation starts at page 4.
Page numbers start from “1”.

Invalid page limits are not necessarily an error. In the following example, the text is searched for
on all pages between 1 and 99 (exclusive). Although the document has only 4 pages, the test ends
successfully because the expected string is found on page 1:

/**

* Attention: The docunent has the search token on page 1.
* And '1' is before '99'. So, this test ends successfully.

*/
@est
public void hasText _OnAnyPageBef ore_WongUpperLimt() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
.restrictedTo(AnyPage. bef ore(99))
. hasText ()
.cont ai ni ng(" Content on")

Validate Text That Spans Over Multiple Pages

Text to be validated may extend over 2 or more pages, but be interrupted by the header and footer
on each page. Such text can be tested as follows:

@est
public void hasText _Spanni ngOver 2Pages() throws Exception {
String filename = "docunent Under Test . pdf";

String textOnPagel = "Text starts on page 1 and ";
String textOnPage2 = "continues on page 2";

String expectedText = textOnPagel + textOnPage2;
PagesToUse pageslto2 = PagesToUse. spanni ngFron{1).to(2);

/1 Define the section without header and footer:
int leftX = 18;

int upperY = 30;
int wdth = 182;
int height = 238;
PageRegi on regi onW t hout Header AndFoot er = new PageRegi on(l eft X, upperY, wi dth, height);

Assert That . docunent (fi | enane)
.restrictedTo(pageslto2)
.restrictedTo(regi onWt hout Header AndFoot er)
. hasText ()
. cont ai ni ng(expect edText)
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Other methods can be used instead of the method . cont ai ni ng() to compare text.

Negated Search

The absence of text can also be a test objective, particularly in a certain region of a page. Tests for
that are follow common speech patterns:

@rest
public void hasText _Not Mat chi ngRegex() throws Exception {
String filename = "docunent Under Test . pdf";

PagesToUse page2 = PagesToUse. get Page(2);
PageRegi on regi on = new PageRegi on(70, 80, 90, 60);
Assert That . docunent (fil enane)

.restrictedTo(page2)

.restrictedTo(regi on)

. hasNoText ()

Line Breaks in Text

When searching text, line breaks and other whitespaces are ignored in the expected text as well as in
the text being tested. In the following example the text to be searched belongs to the document “Digital
Signatures for PDF Documents” from Bruno Lowagie (iText). The first chapter has some line breaks:

Introduction

The main rationale for PDF used to be viewing and printing documents in a reliable wa\r.
C_E_E:Er_mlogv was conc@th the goal “to provide a collection of utilities, applications, and system

software so that a corporation can effectively capture documents from any application, send

electranic versions of these documents anywhere, and view and print these documents on any

machines.” (Warnock, 1991)

The following tests for the marked text use different line breaks. They both succeed because white-
spaces will be normalized by default:

[ **

* The expected search string does not contain a |ine break.
*/

@rest

public void hasText _Li neBreakl nPDF() throws Exception {
String filename = "digital signatures20121017. pdf";
String text = "The technol ogy was conceived";

Assert That . docunent (fi | enane)
.restrictedTo( Fl RST_PAGE)
. hasText ()
.cont ai ni ng(text)
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| **

* The expected search string intentionally contains other |ine breaks.
*/

@est
public void hasText _Li neBreakl nExpectedString() throws Exception {
String filename = "digital signatures20121017. pdf";
String text = "The " +
"\n " +
"technol ogy " +
"\n " +

"was "+
"“\noto+
"concei ved";

Assert That . docunent (fi | enane)
.restrictedTo( Fl RST_PAGE)
. hasText ()
.cont ai ni ng(text)

If a normalization of whitespace is not desired, most methods allow an additional parameter defining
the intended whitespace handling. The following constants are available:

/| Constants to define whitespace processing:
Wi t espacePr ocessi ng. | GNORE

Wi t espacePr ocessi ng. NORVALI ZE

Wi t espacePr ocessi ng. KEEP

No Empty Pages

You can verify that your PDF document does not have empty pages:

@rest
public void hasText AnyPageEnpty() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fi | enane)
. hasText ()

Multiple Search Tokens

It is annoying to write a separate test for every expected text. So, it is possible to invoke the methods
cont ai ni ng(..) and not Cont ai ni ng(..) with an array of expected texts:

@est
public void hasText _Contai ni ng_MiltipleTokens() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
.restrictedTo( ODD_PAGES)

. hasText ()
.containing("on", "page", "odd pagenunber") // multiple search tokens
}
@rest
public void hasText _Not Contai ni ng_Mul ti pl eTokens() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
.restrictedTo( Fl RST_PAGE)
. hasText ()
. not Cont al ni ng("even pagenunber", "Page #2")

The first example is successful when all expected tokens are found, and the second test is successful
when none of the expected tokens are found.
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Concatenation of Methods

All chained test methods refer to the same pages:

@rest
public void hasText _Multipl el nvocati on() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fi | enane)
.restrictedTo( ANY_PAGE)
. hasText ()
.startingWth("PDFUnit")
.containing("Content on |ast page.")
. mat chi ngRegex(".*[ Cc]ontent.*")
.endi ngWth("of 4")

Visible Text Order - Potential Problem
The visible sequence of text on a PDF page does not necessarily correspond to the text sequence

within the PDF document. The next screenshot shows a text frame which is not part of the 'normal’
text of the page body. That is the reason why the next test succeeds:

Content at the beginning.

This is content, placed in a
frame by OpenOffice.

Content at the end.

@est
public void hasText_Text Not | nVi si bl eOrder() throws Exception {

String filename = "docunent Under Test . pdf ";
String firstAndLastLine = "Content at the beginning. Content at the end.";

Assert That . docunent (fil enane)
.restrictedTo(FlI RST_PAGE)
. hasText ()
.containing(firstAndLastLine)

If you imagine removing the border of the frame, it seems that the text inside the frame is the middle
part of one text block. However, a test expecting the complete text would fail.

3.31. Text -in Images (OCR)

Overview

PDFUnit can extract text from images and can validate this text in the same way as normal text.
The syntax of these OCR tests follows natural language as much as possible. Each OCR tests starts
with the methods hasl nage() . wi t hText () or hasl mage() . wi t hText | nRegi on() . The follow-
ing methods can be used to validate text in images:
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/| Tests for text in inages:

.hasl mage().withText (). containing(..)
. hasl nage().wi thText ().endi ngWth(..)
. hasl nage() . wi t hText (). equal sTo(..)

. hasl mage().withText (). matchesRegex(..)
.hasl nage().withText().startingWth(..)

/] Tests for text in parts of an inage:

. hasl nage() . wi t hText | nRegi on(i nageRegi on) . cont ai ni ng( . .)

. hasl nage() . wi t hText | nRegi on(i nageRegi on) . endi ngWt h(. .)

. hasl mage() . wi t hText | nRegi on(i mageRegi on) . equal sTo(. .)

. hasl nage() . wi t hText | nRegi on( i nageRegi on) . mat chesRegex( . .)
. hasl nage() . wi t hText | nRegi on(i nageRegi on) . starti ngWth(..)

The text recognition function uses the OCR-processor Tesseract.

Example - Validate Text from Images

The following example uses a PDF file which contains an image showing the text of the novel 'Little

Lord Fauntleroy'. The image has a slightly coloured background.

Cedric  himself knew nothing
whatever about it. It had never been
even mentioned to him. He knew that
his papa had been an Englishman,
because his mamma had told him so;
but then his papa had died when he
was so little a boy that he could not
remember very much about him,
except that he was big, and had blue
eyes and a long mustache, and that it
was a splendid thing to be carried
around the room on his shoulder.

@est

public void hasl nageWthText () throws Exception {
String filename = "ocr_little-lord-fauntleroy. pdf";
int leftX = 10; // mllinmeter
int upperY = 35;
int wwdth = 160;
int height = 135;

PageRegi on pageRegi on = new PageRegi on(l eftX,

String expectedText = "Cedric hinself knew nothing whatever about

Assert That . docunent (fi | enane)
.restrictedTo(Fl RST_PAGE)
.restrictedTo(pageRegi on)
. hasl mage()

W thText ()
. cont ai ni ng( expect edText)

Normalization of OCR Text

upper Y, width, height);

If you look at the image, you can see the line break after the word 'nothing'. Despite this line break,
the test is successful, because all whitespaces are eliminated by PDFUnit before comparing the OCR

text with the expected text.

Steps in the normalization of OCR Text:

Characters are converted to lower-case

All whitespaces are deleted
12 different hyphen/dash characters are deleted
10 different underscore characters are deleted

* Punctuation characters are deleted
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The result of text recognition can be improved by "training" the OCR-processor. Language specific
training data can be downloaded from https://github.com/tesseract-ocr/tessdata.

Example - Text in Image Regions

Sometimes an expected text should be located in a certain region of an image. You can define an
image region to handle such a requirement:

@rest
public void hasl nageWt hText | nRegi on() throws Exception {
e-

String filename = "ocr_little-lord-fauntleroy. pdf";

int leftX
int upperY
int wdth 160;

i nt hei ght 135;

PageRegi on pageRegi on = new PageRegi on(l eftX, upperY, width, height);

10; // mllineter
35;

250; // pixel
90;
130;
30;
mageRegi on i mageRegi on = new | nageRegi on(i ngLeft X, i ngUpperY, ingW dth, ingHei ght);

S

By
°
@
=
<

o n

String expectedText = "Englishman";
Assert That . docunent (fi |l enane)
.restrictedTo( Fl RST_PAGE)
.restrictedTo(pageRegi on)
. hasl mage()
.wi t hText | nRegi on(i nageRegi on)
. cont ai ni ng( expect edText)

The unit for image size values is always pixel, since images in PDFs may be scaled. This means
that using the unit millimeter might lead to incorrect measurements. To find the right values for an
image region, extract all images from the PDF and use a simple image processing tool to get the
values for the desired region. PDFUnit provides the tool Ext r act | nages to extract images. Chapter
9.7: “Extract Images from PDF” (p. 127) explains how to use it.

Example - Rotated and Flipped Text in Images

Water marks and some other text in images may be intentionally rotated or flipped. Such text can be
validated using the following methods:

/1 Method to rotate and flip inages before OCR processing:

.hasl nage().flipped(FlipDirection).wthText()...
. hasl nage() . rot at edBy(Rotation).w thText()...

The horribly mangled text in the next image can be validated.

: g
R %)
O, e
z O
—
< 28
g Q
O
2 3%
=l ¢) B~

The text in this image is rotated 270 degrees and flipped vertically. If you know these data, the text
can be checked:
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@est
public void testFlippedAndRot ated() throws Exception {
String filename = "i mage-wi th-rotated-and-flipped-text.pdf";
int leftX =80; // inmllineter
int upperY = 65;
int wdth = 50;
int height = 75;

PageRegi on pageRegi on = new PageRegi on(l eftX, upperY, w dth, height);
String expectedText = "text rotated 270 and flipped vertically";

Assert That . docunent (fi | enane)
.restrictedTo(Fl RST_PAGE)
.restrictedTo(pageRegi on)

. hasl nage()

. rot at edBy( Rot at i on. DEGREES_270)
.flipped(FlipDirection. VERTI CAL)
. Wit hText ()

. equal sTo( expect edText)

Allowed values for rotation or flipping are:

Rot at i on. DEGREES_0
Rot at i on. DEGREES 90
Rot at i on. DEGREES 180
Rot at i on. DEGREES_270

FI i pDi recti on. NONE
Fl i pDi recti on. HORI ZONTAL
Fl i pDi rection. VERTI CAL

3.32. Text - in Page Regions

Overview

You might find that a certain text exists more than once on a page, but only one of the occurrences
has to be tested. This requires you to narrow the search to a section of a page. The syntax is simple:

/'l Reducing the validation to a page region:
.restrictedTo( PageRegi on)
/'l The following validations are linmted to the regions.

Example

The following example shows the definition and the usage of a page region:

@est
public void hasText OnFi r st Pagel nPageRegi on() throws Exception {
String filename = "docunent Under Test . pdf";
int leftX = 17, [// in mllineter
int upperY = 45;
int wdth = 60;
int height = 9;

PageRegi on pageRégi on = new PageRegi on(l eftX, upperY, wi dth, height);

Assert That . docunent (fi | enane)
.restrictedTo(Fl RST_PAGE)
.restrictedTo(pageRegi on)
. hasText ()
.startingWth("Content")
.containing("on first")
.endi ngWth("page.")

When comparing text in page areas, all the test methods are available which are available when com-
paring text on entire pages. These methods are described in section 13.4: “Comparing Text” (p. 158).

A page region can also be used when testing images.
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3.33. Text - Ordered Text

Overview

Sometimes it is necessary to check that certain text in a PDF document comes before other text.
PDFUnit provides the following methods for such cases:

/] Testing ordered text:

.hasText ().first(textl).then(text2)...

.hasText ().first(text1l, WitespaceProcessing).then(text2)...
. hasText ().inOrder(textl, text2,

. hasText () .i nOrder (\WitespaceProcessing, textl, text2, ...)
.hasText ().inOrder (\WitespaceProcessing, text[])

Example - hasText() ... first() ... then()

The following example checks the existence of three texts in order: first the title of chapter 5, then the
body of chapter 5 and lastly the title of chapter 6. Validation is restricted to page 2:

@est
public void hasText|nOrder_First Then() throws Exception {
String filename = "docunent Under Test . pdf";

String titleChapter5 = "Chapter 5";

String textChapter5 = "Yours truly, Huck Finn";
String titleChapter6 = "Chapter 6";

PagesToUse page2 = PagesToUse. get Page(2);

int leftX = 18; // in mllineter

int upperY = 80;

int wdth = 180;

int hei ght = 100;

PageRegi on regi onW t hout Header AndFoot er = new PageRegi on(l eft X, upperY, wi dth, height);

Assert That . docunent (fi | enane)
.restrictedTo(page2)
.restrictedTo(regi onW t hout Header AndFoot er)
. hasText ()
.first(titleChapterb)
.then(t ext Chapt er 5)
.then(titl eChapter6)

Internally PDFUnit uses the method cont ai ni ng(..) to look for the text. Whitespaces are nor-
malized prior to comparison, unless a whitespace-processing parameter is passed to the method
first(expectedText, WhitespaceProcessing). All subsequent methods t hen() use the
same kind of whitespace processing.

The method t hen(. . ) can be repeated multiple times.

Example - hasText().inOrder(..)

The next example fulfills the same test objective, but the expected texts are passed to a method as
an array:

@est
public void hasText|nOrder _WthStringArray() throws Exception {
String filename = "docunent Under Test. pdf ";

String titleChapter2 = "Chapter 2";
String textChapter2 = "Call nme |shmael";
String titleChapter3 = "Chapter 3";

Assert That . docunent (fi | enane)
. hasText ()
.inOder(titleChapter2, textChapter2, titleChapter3)
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The order of the search string parameters must correspond to the order of the strings in the PDF
document.

Again, PDFUnit uses the method cont ai ns( . . ) internally and whitespaces will be normalized.

Different whitespace handling can be achieved by giving the desired whitespace-processing as a pa-
rameter to the method i nOr der (Wi t espacePr ocessi ng, expectedText[]).

Search strings can also be given to the methods as a string array.

3.34. Text - Right to Left (RTL)

Overview

Tests with RTL-text do not differ from tests with LTR-text, so all methods for comparing text can be
used:

/| Testing page content:
. hasText () /'l pages and regions has to be specified before

/] Validating expected text:
. hasText (). contalning(..)
. hasText (). containing(..,
. hasText ().endi ngWth(..)
.hasText (). endi ngWth(. .,
. hasText (). equal sTo(..)

. hasText (). equal sTo(.., \WitespaceProcessing)
. hasText (). mat chi ngRegex(. .)

.hasText ().startingWth(..)

Wi t espacePr ocessi ng)

Wi t espacePr ocessi ng)

/'l Prove the absence of defined text:

. hasText () . not Cont ai ni ng( . .)

. hasText () . not Cont ai ni ng(.., \WitespaceProcessi ng)
. hasText (). not Endi ngWth(..)

. hasText () . not Mat chi ngRegex( . .)

.hasText ().notStarti ngWth(..)

/] Validate nultiple text in an expected order:
. hasText ().inOder(..)
.hasText ().containingFirst(..).then(..)

Example - 'hello, world' from right to left

The next examples use two PDF documents which contain the text 'hello, world' in Arabic and in

Hebrew:
oo 015w Pl Lo
/] Testing RTL text:
@est
public void hasRTLText _Hel | oWor| d_Arabi c() throws Exception {
String filename = "hell oworld_ar. pdf";
String rtlHelloWwrld = "oJlgdl dog,pe”; /1 english: "hello, world!'
int leftX = 97,
int upperY = 69;
int wdth = 69;
int height = 16;

PageRegi on pageRegi on = new PageRegi on(l eft X, upperY, w dth, height);
Assert That . docunent (fi | enane)

.restrictedTo( Fl RST_PAGE)

.restrictedTo(pageRegi on)

. hasText ()

.startingWth(rtl Hel | oWorl d)
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/] Testing RTL text:

@est

public void hasRTLText _Hel | oWor| d_Hebrew() throws Exception {
String filename = "hel |l oworl d_iw pdf"
String rtlHelloWrld = "obwy ,mw"; // english: '"hello, world!
int leftX = 97,
int upperY = 69;
int wdth = 69;
int height = 16;

PageRegi on pageRegi on = new PageRegi on(l eftX, upperY, w dth, height);
Assert That . docunent (fi |l enane)

.restrictedTo( Fl RST_PAGE)

.restrictedTo(pageRegi on)

. hasText ()

.endingWth(rtl Hel | oWor | d)

It's interesting that the Java-editor in Eclipse can handle text with both text directions. Here is a screen-
shot of the Java code from the previous example:

@Test

public void hasRTLText HelloWorld Arabic() throws Exception {
String filename = PATH + "textDirection/helloworld ma.pdf";
String rtlHelloborld = "all L>,e"; // english: 'hello, world!"®

Internally, PDFUnit uses the PDF-Parser PDFBox. PDFBox parses RTL-text and converts it into a
Java string without the need for any special method calls. Congratulations to the development team
for such an achievement!

3.35. Text - Rotated and Overhead

Overview

Some documents have a vertical text in the margin which is needed for identification in subsequent
steps of the post-processing. Also, table headers with vertical text are used occasionally.

To test text which is rotated by an arbitrary angle, the same test methods are available as for “normal”
text.

Example

The document used by the next example contains two vertical texts:

Text from bottom to top
‘woynoq o} doy wolj jxe |

And this is the test using a page region for the vertical text:
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/1 Conparing upright text in a part of a PDF page

@est
public voi d hasRot at edText | nRegi on() throws Exception {
String filename = "vertical Text. pdf";
int leftX = 40;
int upperY = 45;
int wdth = 45;
int height = 110;

PageRegi on pageRegi on = new PageRegi on(l eftX, upperY, width, height);

String textBottonToTop = "Text frombottomto top.";
String text TopToBottom = "Text fromtop to bottom";
Assert That . docunent (fi | enane)
.restrictedTo(Fl RST_PAGE)
.restrictedTo( pageRegi on)
. hasText ()
.cont ai ni ng(textBottonloTop, WitespaceProcessi ng. | GNORE)
. cont ai ni ng(text TopToBottom WhitespaceProcessi ng. | GNORE)

}

The parser extracts vertical text using a lot of line breaks. Therefore, it is absolutely necessarry to use

Wi t espaceProcessi ng. | GNORE.

Note that the vertical text is still text with the writing direction LTR (left-to-right). PDFUnit also supports

RTL (right-to-left) text; see chapter 3.34: “Text - Right to Left (RTL)" (p. 73).

3.36. Version Info

Overview

Sometimes, generated PDF documents need to have a particular version number before they can be

processed in a workflow. That can be tested with the following methods:

/] Sinple tests:
. hasVersi on().mtching(..)

/] Tests for version ranges:
. hasVersi on().greaterThan(..)
. hasVersion().lessThan(..)

One Distinct Version

For popular PDF versions constants can be used:

/1 Constants for PDF versions:

com pdf uni t. Const ant s. PDFVERSI ON_11
com pdf uni t. Const ant s. PDFVERSI ON_12
com pdf uni t. Const ant s. PDFVERSI ON_13
com pdf uni t. Const ant s. PDFVERSI ON_14
com pdf uni t. Const ant s. PDFVERSI ON_15
com pdf uni t. Const ant s. PDFVERSI ON_16
com pdf uni t. Const ant s. PDFVERSI ON_17

Here an example to check for version “1.4"

@est
public void hasVersion_v14() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasVer si on()
. mat chi ng( PDFVERSI ON_14)

Ranges of Versions

The existing constants can be used to verify version ranges:
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XFA Data

@rest
public void hasVersi on_G eat er ThanLessThan() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fi | enane)
. hasVer si on()

. great er Than( PDFVERSI ON_13) 0O
. | essThan( PDFVERSI ON_17) O

oo Upper and lower limit values are exclusive.

Also, upcoming versions can be tested. The expected version must be given as a string of the format

"%1.1f".

@rest

public void hasVersi on_LessThanFut ureVersion() throws Exception {
String filename = "docunent Under Test. pdf ";

PDFVer si on futureVersi on = PDFVersion. wi thValue("2.0");

Assert That . docunent (fi |l enane)
. hasVersi on()
. I essThan( f ut ur eVer si on)

3.37. XFA Data

Overview

The “XML Forms Architecture, (XFA)” is an extension of the PDF structure using XML information. Its

goal is to integrate PDF forms better into workflow processes.

XFA forms are not compatible with “Acro Forms”. Therefore, tests for acroforms cannot be used for

XFA data. Tests for XFA data are mainly based on XPath.

/'l Methods around XFA dat a:

. hasXFADat a( )

. hasXFADat a() . mat chi ngXPat h(. .)
. hasXFADat a() . wi t hNode(. .)

. hasNoXFADat a()

Existence and Absence of XFA

The first test focuses on the existence of XFA data:

@rest
public void hasXFAData() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fi |l enane)
. hasXFADat a()

You can also check that a PDF document does not contain XFA data:

@est
public void hasNoXFAData() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fi |l enane)
. hasNoXFADat a()
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Validate Single XML-Tags
The next examples use the following XFA data (extract):

<?xm version="1.0" encodi ng="UTF-8" standal one="no"?>
<xdp: xdp xm ns: xdp="http://ns. adobe. conl xdp/ ">

<X xmpet a xm ns: x="adobe: ns: neta/"
x: xnmpt k="Adobe XMP Core 4.2.1-c041 52.337767, 2008/04/13-15: 41: 00"
>

<config xm ns="http://ww.xfa.org/schemal/xci/2. 6/">

<l 6g xm ns="http://ww. xfa.org/schema/ xci/2.6/">
<t o>menory</t o>
<node>overw it e</ node>
</l og>
</ conf i g>
<rdf: RDF xm ns: rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" >
<rdf: Descri ption xm ns: xnmp="http://ns.adobe. com xap/ 1. 0/" >
<xnp: Met adat aDat e>2009- 12- 03T17: 50: 52Z</ xnp: Met adat aDat e>
</rdf: Description>
</ r df : RDF>
</ x: xnpnet a>

<)§<dp: xdp>

To test a particular node, an instance of com pdf uni t . XM_LNode has to be created. The constructor
needs an XPath expression and the expected value of the node:

@est
public void hasXFAData_WthNode() throws Exception {
String fil enane "docunent Under Test . pdf ";

XM_Node xnpNode new XM_Node( " xnp: Met adat aDat e”, "2009-12-03T17:50:522"); O

Assert That . docunent (fi | enane)
. hasXFADat a( )
.wi t hNode( xnmpNode)

O PDFUnit analyzes the XFA data from the current PDF document and determines the name-
spaces automatically. Only the default namespace has to be specified.

When processing the XPath expression PDFUnit internally adds the path element "/ /" to the given
XPath expression. For this reason the expression need not contain the document root "/ " .

If the XPath expression evaluates to a node set, the first node is used.

If the XMLNode instance contains the expected value, this value will be used to compare it against the
actual node value. If the XMLNode instance does not have an expected value, PDFUnit checks only
for the existence of the node in the XFA data.

Tests on attribute nodes are of course also possible:

@rest
public void hasXFADat a_W t hNode_NamespaceDD() throws Exception {
String filename = "docunent Under Test . pdf";

XM_.Node ddNode = new XM_Node("dd: dat aDescri pti on/ @d: nane", "novie");
Assert That . docunent (fi | enane)

. hasXFADat a( )
.wi t hNode( ddNode)

XPath based XFA Tests

To take advantage of the full power of XPath, the method mat chi ngXPat h(. .) is provided. The
following two examples help give an idea of what is possible:

PDFUnit-Java, version 2016.05, created Jun 6, 2016 77



ppFUN:t Default Namespaces in XPath

@rest
public void hasXFADat a_Mat chi ngXPat h_FunctionStartsWth() throws Exception {
String filename = "documant Under Test . pdf ";

String xpathString = "starts-w th(//dd: dat aDescri ption/ @d: name, 'nov')"
XPat hExpr essi on expressi onWt hFunction = new XPat hExpr essi on(xpat hStri ng)

Assert That . docunent (fil enane)
. hasXFADat a()
. mat chi ngXPat h( expr essi onW t hFuncti on)

@est
public voi d hasXFADat a_Mat chi ngXPat h_Functi onCount _Mil ti pl el nvocation() throws Exception {
String filename = "docunent Under Test. pdf ";

"//pdf Producer[. ='Adobe LiveCycle Desi gner ES 8.2'1";

String xpat hProducer
"count (//processing-instruction()) = 30";

String xpathPl

new XPat hExpr essi on(xpat hPl');

XPat hExpr essi on expr Pl
new XPat hExpr essi on( xpat hProducer);

XPat hExpr essi on expr Producer

Assert That . docunent (fi | enane)
. hasXFADat a()
. mat chi ngXPat h( expr Producer)
. mat chi ngXPat h( expr PI')

1

/'l The same test in a different style:
Assert That . docunent (f || enane)
. hasXFADat a() . mat chi ngXPat h( expr Producer)
. hasXFADat a( ) . mat chi ngXPat h( expr PI')

One limitation has to be mentioned. The evaluation of the XPath expressions depends on the imple-
mented features of the XPath engine you are using. By default PDFUnit uses the JAXP implementation
of the your JDK. So, the XPath compatibility also depends on the version of your JDK.

Chapter 13.12: “JAXP-Configuration” (p. 167) explains how to use any XPath-Engine, for example
from the Xerces-project.

Default Namespaces in XPath

XML namespaces are detected automatically, but the default namespace has to be declared explicitly
using an instance of Def aul t Namespace. This instance must have a prefix. Any value can be chosen
for the prefix:

@rest
public void hasXFADat a_W t hDef aul t Nanespace_XPat hExpr essi on() throws Exception {
String filename = "docunent Under Test. pdf ";

"http /I www. xf a. or g/ schena/ xf a- terrpl ate/2.6/";

String namespaceUR
"count (//defaul t:subforni{ @ane ='novie']//default:field) = 5";

String xpat hSubform

new Def aul t Nanespace( namespaceURl);

Def aul t Namespace def aul t NS ;
new XPat hExpr essi on(xpat hSubf orm def aul tNS);

XPat hExpr essi on expr Subf orm

Assert That . docunent (fi | enane)
. hasXFADat a()
. mat chi ngXPat h( expr Subf or m

The default namespace must be used not only with the class XPat hExpr essi on, but also with the
class XM_Node:
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| **

* The default nanespace has to be decl ared,

* but any alias can be used for it.

*/

@rest

public void hasXFADat a_W t hDef aul t Nanespace_XM_Node() throws Exception {
String filename = "docunent Under Test. pdf ";

String nanespaceXCl = "http://ww. xfa.org/schemal/xci/2.6/";

Def aul t Nanespace defaul t NS = new Def aul t Nanespace( nanespaceXCl ) ;
XM_Node al i asFoo = new XM_Node("foo:log/foo:to", "menory", defaul tNS);
Asser t That . docunent (fi | enane)

. hasXFADat a()
.w t hNode( al | asFoo)

3.38. XMP Data

Overview

XMP is the abbreviation for “Extensible Metadata Platform”, an open standard initiated by Adobe to
embed metadata into files. Not only PDF documents are able to embed data, but also images. For
example, metadata can be location and time.

The metadata in a PDF file can be important when processing a document, so they should be correct.
PDFUnit provides the same test methods for XMP data as for XFA data:

/1 Methods to test XMP data:

. hasXMPDat a()

. hasXMPDat a( ) . mat chi ngXPat h(. .)
. hasXMPDat a() . wi t hNode(. .)

. hasNoXMPDat a( )

Existence and Absence of XMP

The following examples show how to verify the existence and absence of XMP data:

@est
public void hasXMPData() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasXMPDat a()

@rest
public void hasNoXMPDat a() throws Exception {
String filename = "docunent Under Test. pdf ";

Assert That . docunent (fi | enane)
. hasNoXMPDat a( )

Validate Single XML-Tags

Tests can check a single node of the XMP data and its value. The next example is based on the
following XML-snippet:
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<x: xnpneta xm ns: x="adobe: ns: neta/ ">
<rdf : ROF xm ns: rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#" >

<rdf: Description rdf:about="" xm ns: xnmp="http://ns. adobe. conlf xap/ 1. 0/">
<xnp: Cr eat eDat e>2011- 02- 08T15: 04: 19+01: 00</ xnp: Cr eat eDat e>
<xnp: Modi f yDat e>2011- 02- 08T15: 04: 19+01: 00</ xnp: Modi f yDat e>
<xnp: Cr eat or Tool >My program usi ng i Text </ xnp: Cr eat or Tool >

</rdf: Description>

</ r df : RDF>
</ x: xnpmet a>

With the utility Ext r act X\MPDat a you can extract the XMP data from a PDF document into an XML
file. Chapter 9.12: “Extract XMP Data to XML” (p. 132) describes how to use the utility.

In the example the existence of XML-nodes are validated. The method wi t hNode( . . ) needs an in-
stance of com pdf uni t . XM_LNode as a parameter:

@est
public void hasXMPDat a_W t hNode_Val i dat eExi stence() throws Exception {
String filename = "docunent Under Test. pdf ";

XM_.Node nodeCreat eDate = new XM_Node("xnp: Creat eDate");
XM_Node nodeModi fyDate = new XM_Node(" xnp: Modi f yDat e") ;

Assert That . docunent (fi | enane)
. hasXMPDat a()
. wi t hNode( nodeCr eat eDat e)
.wi t hNode( nodeModi f yDat e)

When you want to verify the value of a node, you also have to pass the expected value to the constructor
of XMLNode:

@rest
public void hasXMPDat a_W t hNodeAndVal ue() throws Exception {
String filename = "docunent Under Test . pdf";

XM_Node nodeCreateDate = new XM_Node("xnp: Creat eDate", "2011-02-08T15: 04: 19+01: 00");
XM_.Node nodeModi fyDate = new XM_Node(" xnp: Modi f yDat e", "2011-02-08T15: 04: 19+01: 00" ) ;

Assert That . docunent (fil enane)
. hasXMPDat a()
.wi t hNode( nodeCr eat eDat e)
. wi t hNode( nodeMbdi f yDat e)

The XPath expression may not start with the document root, because PDFUnit adds / / internally.
If an expected node exists multiple times within the XMP data, the first match is used.

Of course, the node may also be an attribute node.

XPath based XMP Tests

To take advantage of the full power of XPath, the method nat chi ngXPat h(..) is provided. The
following two examples help give an idea of what is possible:

@est
public void hasXMPDat a_Mat chi ngXPat h() throws Exception {
String filename = "docunent Under Test . pdf";

String xpathString = "//xnp: Creat eDat e[ node() = '2011-02-08T15: 04: 19+01: 00" 1 ";
XPat hExpr essi on expressi on = new XPat hExpr essi on(xpat hStri ng);

Assert That . docunent (fi | enane)
. hasXMPDat a()
. mat chi ngXPat h( expr essi on)
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@est
public void hasXMPDat a_Mat chi ngXPat h_Mul ti pl el nvocation() throws Exception {
String filename = "docunent Under Test . pdf";

String xpat hDat eExi sts = "count (//xnp: CreateDate) = 1";
String xpat hDat eVal ue = "//xnp: Cr eat eDat e[ node() =' 2011- 02- 08T15: 04: 19+01: 00' | *;

XPat hExpr essi on expr Dat eExi sts = new XPat hExpr essi on( xpat hDat eExi st s) ;
XPat hExpr essi on expr Dat eVal ue = new XPat hExpr essi on( xpat hDat eVal ue) ;

Assert That . docunent (fi | enane)
. hasXMPDat a()
. mat chi ngXPat h( expr Dat eVal ue)
. mat chi ngXPat h( expr Dat eExi st s)

/1 The same test in a different style:

Assert That . docunent (fi | enane)
. hasXMPDat a() . mat chi ngXPat h( expr Dat eVal ue)
. hasXMPDat a() . mat chi ngXPat h( expr Dat eExi st s)

The capability to evaluate XPath expressions depends on the XML parser or more exactly the XPath
engine. By default PDFUnit uses the parser in the JDK/JRE.

Chapter 13.12: “JAXP-Configuration” (p. 167) explains how to use any other XML-Parser:

Default Namespaces in XPath

XML namespaces are detected automatically, but the default namespace has to be declared explicitly
using an instance of Def aul t Namespace. This instance must have a prefix. Any value can be chosen
for the prefix:

@est
public void hasXMPDat a_Mat chi ngXPat h_W t hDef aul t Nanespace() throws Exception {
String filename = "docunent Under Test . pdf";

String xpathAsString = "//foo:format = "application/pdf'";

String stringDefaul tNS = "http://purl.org/dc/elements/1.1/";

Def aul t Nanespace defaul t NS = new Def aul t Nanespace(stri ngDef aul t NS);

XPat hExpr essi on expressi on = new XPat hExpr essi on(xpat hAsStri ng, defaul tNS);

Asser t That . docunent (fi | enane)
. hasXMPDat a( )
. mat chi ngXPat h( expr essi on)

The default namespace must be used not only with the class XPat hExpr essi on, but also with the
class XM_Node:

@rest
public void hasXMPDat a_W t hDef aul t Nanespace_Speci al Node() throws Exception {
String filename = "docunent Under Test. pdf ";

String stringDefaultNS = "http://ns. adobe. conl xap/1.0/";

Def aul t Nanespace defaul t NS = new Def aul t Nanespace( stri ngDef aul t NS);
String nodeName = "foo: ModifyDate";

String nodeVal ue = "2011-02-08T15: 04: 19+01: 00";

XM_Node nodeModi f yDate = new XM_Node(nodeNane, nodeVal ue, defaul tNS);

Assert That . docunent (fi | enane)
. hasXMPDat a()
. W t hNode( nodeMdi f yDat e)
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3.39. ZUGFeRD

Overview

On 25.06.2014, the 'Forum elektronische Rechnung Deutschland' (FeRD), an association of organi-
zations and companies of the industry and the public sector, published version 1.0 of an XML format
for electronic invoices. The specification is called ZUGFeRD (Zentraler User Guide des Forums elek-
tronische Rechnung Deutschland). Detailed information is available online at Wikipedia (ZUGFeRD,
german) , at 'FeRD' (german) and in a publication of the PDF-Association 'ZUGFeRD 1.0 — English
Version'.

Many validation tools check whether the XML data comply with the XML-Schema specification, but do
not check whether the invisible XML data are in accordance with the visible data of the printed PDF
document. That is easy to do with PDFUnit, if you know the page region of the data to be checked.

PDFUnit provides the following methods for testing ZUGFeRD data:

/1 Methods to test ZUGFeRD dat a:

. hasZugf er dDat a() . mat chi ngXPat h( xpat hExpr essi on)
. hasZugf er dDat a() . wi t hNode(xm Node)

.conpliesWth().zugferdSpecification()

The next examples refer to the document 'ZUGFeRD_1p0_BASIC_Einfach.pdf which is provided to-
gether with the specification files of the ZUGFeRD standard version 1.0. Each example shows first the
Java code, then the related part of the printed PDF document, and lastly the corresponding XML data.

If you want to make the ZUGFeRD data visible, simply open the PDF with Adobe Reader® and save
the file 'ZUGFeRD-invoice.xml'.

Validate Content of PDF with Content from ZUGFeRD - IBAN

In this example, an IBAN value is expected both in the XML data and in the PDF text. The test is
performed using two Asser t That statements. To point the test to the expected regions, a page region
(r egi onl BAN) is defined for the visible PDF data and an XML node (nodel BAN) is defined for the
ZUGFeRD data.

@est

public void validatel BAN() throws Exception {
String filename = "ZUGFeRD 1p0_BASI C_Ei nf ach. pdf ";
String expectedl BAN = "DE08700901001234567890";

XM_.Node nodel BAN = new XM_Node("ram | BANI D', expectedl BAN);
PageRegi on regi onl BAN = creat eRegi onl BAN() ;

Assert That . docunent (fi | enane)
. hasZugf er dDat a()
. wi t hNode( nodel BAN)

Assert That . docunent (fil enane)
.restrictedTo( Fl RST_PAGE)
.restrictedTo(regi onl BAN)
. hasText ()
. cont ai ni ng( expect edl BAN, Wit espaceProcessi ng. | GNORE)

Section of the PDF page:
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Zahlungsinformationen:

Zahlbar innerhalb 30 Tagen netto bis 04.04.2013, 3% Skonto innerhalb 10 Tagen bis 15.03.2013

Bank-/Steuerinformationen

Kontonr.: 1234 5678 90 IBAN-Nr.: DEO8 7009 0100 1234 5678 90 Handelsreg.: HA123
BLZ: 700901 00 BIC: SOENUDEr T UStdentnr DE123456789
Bankname: Hausbank Mlnchen Geschattst: Hans Muster Steuernr.: 201/113/40209

Section of the ZUGFeRD data:

<ram:SpecifiedTradeSettlementPaymentMeans>
<ram:PayeePartyCreditorFinancialAccount>
<ram:IBANID>DE08700901001234567890</ram: IBANID>
</ram:PayeePartyCreditorFinancialAccount:>
<ram:PayeeSpecifiedCreditorFinancialInstitution>
<ram:BICID>GENCDEF1M04</ram:BICID>
</ram:PayeeSpecifiedCreditorFinancialInstitution>
</ram:SpecifiedTradeSettlementPaymentMeans>

Validate Content of PDF with Content from ZUGFeRD - simplified

But the previous test can be simplified by using the method
hasText (). cont ai ni ngZugf er dDat a( xm Node) . Internally, that method first extracts the text
from the ZUGFeRD data and then compares it with the visible text of the given page region. For that
comparison, the method cont ai ni ng() is used. This means that the ZUGFeRD data must exist
somewhere within the given page region. The page region may also contain additional text.

@est
public void validatel BAN sinplified() throws Exception {
String filename = "ZUG-eRD_1p0_BASI C Ei nf ach. pdf ";

XM_Node nodel BAN = new XM_Node("ram | BANI D") ;
PageRegi on regi onl BAN = creat eRegi onl BAN() ;

Assert That . docunent (fi | enane)
.restrictedTo(Fl RST_PAGE)
.restrictedTo(regi onl BAN)

. hasText ()
. cont ai ni ngZugf er dDat a( nodel BAN)

Important: The whitespaces are removed before the two values are compared. This is necessary be-
cause line breaks and formatting spaces have different meanings in XML and PDF.

Validate Content of PDF with Content from ZUGFeRD - Billing Address

The simplified check in the previous example works fine if the XML data represent the visible data. But
in the following example the ZIP code in the ZUGFeRD data is separated from the city name. So two
invocations of Assert That are needed to validate the complete address.

The XPath expression uses the XPath function cont ai ns() because the expected value is a part of
the complete node value. The node value ends with 'DE' which is not part of the visible text.
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@est
public void validat ePostal TradeAddress() throws Exception {

String filename = "ZUGFeRD _1p0_BASI C Ei nf ach. pdf ";

String expect edAddressPDF = "Hans Miuster "
"Kundenstralle 15 "
"69876 Frankfurt";
"Hans Muster "
"Kundenstralle 15 "
"Frankfurt";
String addressXM_Normal i zed = Wit espaceProcessi ng. NORMAL| ZE. pr ocess( expect edAddr essX\.) ;
String xpat hWthPl acehol der =

"ram Buyer Tr adeParty/ ram Post al Tr adeAddr ess[ cont ai ns(nornal i ze-space(.), '%')]";

String xpat hPost al TradeAddress = String. format (xpat hWt hPl acehol der, addressXM.Nor mal i zed);

String expect edAddr essXM

+ + 11+ + 11

XM_.Node nodePost al TradeAddr ess = new XM_Node( xpat hPost al Tr adeAddr ess) ;
PageRegi on regi onPost al Tr adeAddr ess = cr eat eRegi onPost al Addr ess();

Assert That . docunent (fi | enane)
. hasZugf er dDat a()
.wi t hNode( nodePost al Tr adeAddr ess)

Assert That . docunent (fil enane)
.restrictedTo( Fl RST_PAGE)
.restrictedTo(regi onPost al Tr adeAddr ess)
. hasText ()
. cont ai ni ng( expect edAddr essPDF)

}

The whitespaces in the PDF document differ from those in the XML data. Therefore, the XPath function
nor mal i ze- space() is used.

Section of the PDF page:

Rechnungsersteller Fe R D ' E:::‘"
Lieferant GmbH Bl
Lieferantenstrale 20 RECHNUNG
80333 Minchen Rechnungsnummer 471102
Deutschland Rechnungsdiatum 05.03.2013
GLN 4000001123452 Lelstungsdatum 05.03.2013

Referenz (bitte bei Zahlung angeben) 2013-471102

Rechnungsempfinger Kundennummer GE2020211

Kunden AG Mitte Betrage in EUR

Hinweis

Hans Muster
Kundenstralie 15
69876 Frankfurt

Rechnung gemal} Bestellung vom
01.03.2013

Deutschland
GLN 4000001387658

Section of the ZUGFeRD data:

<ram:BuyerTradeParty>
<ram:Name>Kunden AG Mitte</ram:Name>
<ram:PostalTradeAddress>
<ram:PostcodeCode>69876</ram: PostcodeCode>
<ram:Line0One>Hans Muster</ram:LineOne>
<ram:LineTwo>KundenstraBe 15</ram:LineTwo>
<ram:CityName>Frankfurt</ram:CityName>
<ram:CountryID>DE</ram:CountryID>
</ram:PostalTradeAddress>
</ram:BuyerTradeParty>

Validate Content of PDF with Content from ZUGFeRD - Product

But text in a PDF file does not always correspond with the text of a node in the ZUGFeRD data. That's
why in the next example the string 'Trennblatter A4 GTIN: 4012345001235 cannot be validated. Only
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the String 'GTIN: 4012345001235' can be validated. The XPath expression thus needs to use the
function cont ai ns() and the PDFUnit method needs to use hasText (). cont ai ni ng() .

@rest

public void validateTradeProduct () throws Exception {

}

String filename = "ZUGFeRD_1p0_BASI C Ei nf ach. pdf ";
String expectedTradeProduct = "GTII N. 4012345001235";
String xpat hWthPl acehol der =
"ram Speci fi edTradeProduct/ram Name[ contains(., '%')]";
String xpat hTradeProduct = String. fornmat (xpat hWthPl acehol der, expectedTradeProduct);

XM_Node nodeTradeProduct = new XM_Node( xpat hTradePr oduct) ;
PageRegi on regi onTradePr oduct = creat eRegi onTr adePr oduct () ;

Assert That . docunent (fi | enane)
. hasZugf er dDat a()
. W t hNode( nodeTr adePr oduct)

Assert That . docunent (fi | enane)
.restrictedTo( Fl RST_PAGE)
.restrictedTo(regi onTradeProduct)
. hasText ()

.cont ai ni ng(expect edTr adePr oduct)

Section of the PDF page:

Unszere Menge Meng.- Preis/

ArtNr. il il einheait Einheit Betrag  USt %

TB100A4 Trennblatter A4 20 Stk. 9,90 198,00 19
GTIN: 4012345001235

Rechnungssumme Netto (excl. USt.) 198,00

Steuerbasisbetrag USt. 19% 198,00 37,62

Rechnungssumme Brutto (inkl. USt.) 235,62

Section of the ZUGFeRD data:

<ram:SpecifiedTradeProduct>
<ram:GloballD schemeID="0160">4012345001235</ram:GlobalID>
<ram:SellerAssignedID>TB100A4</ram:SellerAssignedID>
<ram:Name>GTIN: 4012345001235
Unsere Art.-Nr.: TB100A4
Trennblitter A4
</ram:Name>
</ram:SpecifiedTradeProduct>

Complex Validations of ZUGFeRD Data

For more complex validations, PDFUnit provides the method nat chi ngXPat h(. .). This method
makes it possible to use the full power of XPath in combination with ZUGFeRD data.

The next example checks that the number of traded articles is exactly '1'.

@est
publ i c voi d haszZugfer dDat aMat chi ngXPat h() throws Exception {

String filename = "ZUGFeRD_1p0_BASI C_Ei nf ach. pdf ";
String xpat hNunber O Tradel tens = "count (//ram | ncl udedSuppl yChai nTradeLi nelten) = 1";
XPat hExpr essi on expr Nunber Of Tr adel t ens = new XPat hExpr essi on( xpat hNunber O Tr adel t ens) ;
Assert That . docunent (fi | enane)

. hasZugf er dDat a()

. mat chi ngXPat h( expr Nunber O Tr adel t ens)
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Section of the ZUGFeRD data:

<ram: IncludedSupplyChainTradeLineIltem>
<ram:AssociatedDocumentLineDocument />
<ram:SpecifiedSupplyChainTradeDelivery>
<ram:BilledQuantity unitCode="C62">20.0000</ram:BilledQuantity>
</ram:SpecifiedSupplyChainTradeDelivery>
<ram:SpecifiedSupplyChainTradeSettlement>
<ram:SpecifiedTradeSettlementMonetarySummation>
<ram:LineTotalAmount currencyID="EUR">198.00</ram:LineTotalAmount>
</ram:SpecifiedTradeSettlementMonetarySummation>
</ram:SpecifiedSupplyChainTradeSettlement>
<ram:SpecifiedTradeProduct>
<ram:GlobalID schemeID="0160">4012345001235</ram:GlobalID>
<ram:S5SellerAssignedID>TB100A4</ram:SellerAssignedID>
<ram:Name>GTIN: 4012345001235
Unsere Art.-Nr.: TB100A4
Trennblitter A4
</ram:Name>
</ram:SpecifiedTradeProduct:>
</ram:IncludedSupplyChainTradelineltem>

It is even more challenging to check that the summed up prices of all articles are equal to the given
sum which is stored separately in the ZUGFeRD data. But with a little XPath the test can be performed
as follows:

@est
public void haszZugferdDat a_Tot al Ambunt Wt hout Tax() throws Exception {

String filename = "ZUGFeRD_1p0_BASI C Ei nf ach. pdf ";
String xpTotal Ambunt = "sun{(//ram | ncl udedSuppl yChai nTr adeLi nel t emi / r am Li neTot al Anpunt )"
PR

+ "sun(//ram TaxBasi sTot al Amount)";
XPat hExpr essi on expr Tot al Amount = new XPat hExpr essi on(xpTot al Amount) ;

Assert That . docunent (fi | enane)
. hasZugf er dDat a()
. mat chi ngXPat h( expr Tot al Anount )

You can develop such a test only if you have direct access to the XML data. The ZUGFeRD data can
either be exported from the PDF by using Adobe Reader® (right mouse button) or extracted using
the utility program Ext r act Zugf er dDat a in PDFUnit. This utility is described in chapter 9.15: “Ex-
tract ZUGFeRD Data” (p. 136).

ZUGFeRD Data Validation against Specification

Lastly, it should be mentioned that PDFUnit can also be used to check the compliance of your
ZUGFeRD data with the XML-Schema specification.

@est
public void conpliesWthZugferdSpecification() throws Exception {
String filename = "ZUGFeRD _1p0_BASI C_Ei nf ach. pdf *;
Assert That . docunent (fi | enane)
.conpliesWth()
. zugf erdSpeci fi cati on( Zugf er dVer si on. VERS| ON10)
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Chapter 4. Comparing a Test PDF with a Reference

4.1. Overview

Many tests follow the principle of comparing a newly created test document with a PDF document
which has already been validated. Such tests are useful if the process that creates the PDF has to be
changed, but the output should be the same.

Initialization
The instantiation of a reference document is done with the method and( . . ):

@rest

public void testlnstantiati onWthReference() throws Exception {
String fil enanmeTest = "docunent Under Test. pdf";
String fil enameRef erence = "reference. pdf";
String passwordTest = "owner-password";

Assert That . docunent (fi |l enaneTest, passwordTest) 0O

.and(fil enameRef er ence) O
y
O If the test document is password protected, the second parameter is needed.
O If the referenced document is not password protected, only the file name is needed. Otherwise

a password has be used passed to the method.

Passwords are “only” used to open the documents. They do not influence the tests.

Overview

The following list gives a complete overview of all tests which compare two PDF files. Links after each
tag refer to the chapter which describes it in detail.

/1 Methods to conpare two PDF docunents:

12: “Conparing Pernission” (p. 95)

12: “Conparing Perm ssion” (p. 95)

10: “Conparing Layout as Rendered Pages” (p. 93)
5. “Conparing Docunent Properties” (p. 89)
3: “Conparing Booknmarks” (p. 88)

4 Conparing Date Val ues” (p. 89)

5. “Conparing Docunent Properties” (p. 89)
2. “Conparing Attachnents” (p. 88)

7 Conparing Form Fields” (p. 91)

7: “Conparing Form Fields” (p. 91)

6: “Conparing Format” (p. 90)

8 Conparing | mages” (p. 92)

17: “More Conparisons” (p. 99)

17: “More Conparisons” (p. 99)
17:
17
4
11
3

2

7

8

. haveSaneAccessPer m ssi on()

. haveSaneAccessPer nmi ssion(. .)
. haveSaneAppear ance()

. haveSaneAut hor ()

. haveSaneBooknmar ks()

. haveSaneCreat i onDat e()

. haveSaneCr eat or ()

. haveSaneEnbeddedFi | es(. .)

. haveSaneFi el dsByNane()

. haveSaneFi el dsByVal ue()

. haveSaneFor nat ()

. haveSanel mages()

. haveSaneJavaScri pt ()

. haveSaneKeywor ds()

. haveSaneLanguagel nf o()

. haveSaneLayer Nanes()

. haveSaneModi fi cati onDat e()

. haveSaneNanmedDest i nati ons()

. haveSaneNunber O Booknmar ks()

. haveSaneNunmber Of EnbeddedFi | es()
. haveSaneNunber O Fi el ds()

. haveSaneNunber O | nages()

. haveSaneNunmber Of Layer s()

. haveSaneNunmber O NanedDest i nati ons()
. haveSaneNunber Of Pages()

“More Conparisons” (p. 99)

“More Conparisons” (p. 99)

“Conparing Date Values” (p. 89)
“Conparing Nanmed Destinations” (p. 95)
“ Conpari ng Bookmarks” (p. 88)
“Conparing Attachnents” (p. 88)
Conparing Form Fields” (p. 91)

. “Conparing | mages” (p. 92)

13: “Conparing Quantities of PDF Elenments” (p. 96)
11: “Conparing Naned Destinations” (p. 95)

13: “Conparing Quantities of PDF Elenents” (p. 96)

S LRSS S LS S S S S S S IS S IS S S LS S LS S LS S S S S

conti nued

PDFUnit-Java, version 2016.05, created Jun 6, 2016 87



ppFUN:t Comparing Attachments

conti nuation:

“ Conparing Docunent Properties” (p. 89)
“Conparing Docunent Properties” (p. 89)
“ Conparing Docunent Properties” (p. 89)
“ Conparing Docunent Properties” (p. 89)
7: “More Conparisons” (p. 99)
4: “Conparing Text” (p. 97)
5
6

. haveSanePr oducer ()

. haveSaneProperties()

. haveSaneProperty(..)
. haveSaneSubj ect ()

. haveSaneTaggi ngl nfo()
. haveSaneText ()

. haveSaneTitl e()

. haveSaneXFADat a( )

. haveSameXMPDat a( )

“ Conparing Docunent Properties” (p. 89)
“Conparing XFA Data” (p. 98)
“ Conparing XMP Data” (p. 99)

B S S S
== 012 = o101 o1 (o1

4.2. Comparing Attachments

Quantity

Compare the number of attachments in two documents:

@est

public void haveSanmeNunber Of EnbeddedFi | es() throws Exception {
String fil enameTest = "docunent Under Test. pdf";
String fil enameRef erence = "reference. pdf”;

Assert That . docunent (fil enaneTest)
.and(fil enaneRef erence)
. haveSaneNunber O EnbeddedFi | es()

Name and Content

There is a parameterized test method to compare the attachments by name or by content:

@est

public void haveSaneEnbeddedFi |l es() throws Exception {
String fil enameTest = "docunent Under Test. pdf";
String fil enameRef erence = "reference. pdf”;

Assert That . docunent (fil enaneTest)
.and(fil enaneRef erence)
. haveSaneEnbeddedFi | es( COVPARED_BY_NAME)
. haveSaneEnbeddedFi | es( COVPARED _BY_CONTENT) O

O The attachments are compared byte-by-byte. So, two files of any type can be compared.

The two constants are defined in com pdf uni t. Const ant s:

/'l Constants defining the kind conparing enbedded fil es:

com pdf uni t. Const ant s. COVPARED BY_CONTENT
com pdf uni t . Const ant s. COMPARED_BY_NAME

You can use the utility Ext r act EnbeddedFi | es to extract the attachments. See chapter 9.4: “Ex-
tract Attachments” (p. 123).

4.3. Comparing Bookmarks

Quantity

The simplest comparison related to bookmarks is to compare the number of bookmarks in two docu-
ments:
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@est

public void haveSaneNunmber Of Bookmar ks() throws Exception {
String filenameTest = "docunent Under Test. pdf ";
String fil enaneReference = "reference. pdf";

Assert That . docunent (fil enaneTest)
.and(fil enaneRef er ence)
. haveSaneNunber Of Booknar ks()

Bookmarks with Properties

Next, the bookmarks and their properties are compared. Bookmarks of two PDF documents are 'equal’
if the following attributes have the same values:

* label (title)
* destination (URI)
 destination (related page)

* destination (link name)

@est

public void haveSaneBookmar ks() throws Exception {
String filenameTest = "docunent Under Test. pdf";
String fil enaneReference = "reference. pdf";

Assert That . docunent (fil enaneTest)
.and(fil enaneRef er ence)
. haveSaneBooknmar ks()

.
If you are uncertain about the bookmarks, all bookmark data can be extracted into an XML file us-

ing the utility Ext r act Bookmar ks. This file can easily be analyzed. See chapter 9.5: “Extract Book-
marks to XML" (p. 125).

4.4. Comparing Date Values

It rarely makes sense to compare date values of two PDF documents, but if it is really needed, you
can use the following methods:

/1 Met hods conparing dates:

. haveSaneCreat i onDat e()
. haveSaneModi fi cati onDat e()

In the next example, the modification dates of two documents are compared:

@est

public void haveSaneModi fi cati onDate() throws Exception {
String filenameTest = "docunent Under Test. pdf";
String fil enaneReference = "reference. pdf";

Assert That . docunent (fil enaneTest)
.and(fil enaneRef er ence)
. haveSaneModi fi cati onDat e()

. ;
Comparing two dates is always carried out with the time resolution Dat eResol ut i on. DATE.
4.5. Comparing Document Properties

You might want to compare the title or other document information of two PDF documents. Use the
following methods:
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/| Conparing docunent properties:

. haveSaneAut hor ()

. haveSaneCr eat i onDat e()

. haveSaneCr eat or ()

. haveSaneKeywor ds()

. haveSaneLanguagel nf o()

. haveSaneModi fi cati onDat e()
. haveSanePr oducer ()

. haveSaneProperties()

. haveSanePr operty(String)
. haveSaneSubj ect ()

. haveSaneTi tl e()

As an example of comparing any document property we compare the “author”:

@est

public void haveSanmeAut hor () throws Exception {
String filenameTest = "docunent Under Test. pdf ";
String filenameReference = "reference. pdf”;

Assert That . docunent (fi |l enaneTest)
.and(fil enaneRef erence)
. haveSaneAut hor ()

Custom properties can be compared using the method haveSanePr operty(..):

@est

public void haveSaneCust onProperty() throws Exception {
String filenameTest = "docunent Under Test. pdf ";
String filenameReference = "reference. pdf”;

Assert That . docunent (fi |l enaneTest)
.and(fil enaneRef erence)
. haveSanePr operty(" Conpany")
. haveSanmePr operty(" Sour ceModi fi ed")

Of course, you can use this method to compare all standard properties.

If you want to compare all properties of two documents, you can use the general method haveSane-
Properties():

@est

public void haveSanmeProperties_Al | Properties() throws Exception {
String filenameTest = "docunent Under Test. pdf";
String fil enameReference = "reference. pdf";

Assert That . docunent (fi |l enaneTest)
.and(fil enaneRef er ence)
. haveSanePr operties()

4.6. Comparing Format

Two documents have the same page format if width and height of all pages have the same values.
The tolerance defined by DIN 476 is taken into account:

@est

public void haveSanmeFormat () throws Exception {
String fil enameTest = "docunent Under Test. pdf ";
String fil enameReference = "reference. pdf”;

Assert That . docunent (fi | enaneTest)
.and(fil enaneRef erence)
. haveSaneFor nat ()
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The comparison can be restricted to selected pages:

@est

public void haveSaneFor mat _OnPage2() throws Exception {
String filenameTest = "docunent Under Test. pdf ";
String fil enaneReference = "reference. pdf";

PagesToUse page2 = PagesToUse. get Page(2);

Assert That . docunent (fi | enanmeTest)
.and(fil enameRef er ence)
.restrictedTo(page2)

. haveSaneFor nat ()

}

@est

public void haveSaneFor mat _OnEver yPageAfter () throws Exception {
String filenameTest = "docunent Under Test . pdf ";
String fil enameRef erence = "reference. pdf”;

PagesToUse pagesBefore2 = ON_EVERY_PAGE. before(2);
Assert That . docunent (fi | enane)

.and(fil enaneRef er ence)
. haveSaneFor mat ( pagesBef or e2)

All possibilities to select pages are explained in chapter 13.2: “Page Selection” (p. 155).

4.7. Comparing Form Fields

Quantity

The first and simplest test is to check that a document has the same number of form fields as the
referenced document:

@est

public void haveSaneNunber O Fi el ds() throws Exception {
String filenameTest = "docunent Under Test. pdf ";
String fil enaneReference = "reference. pdf";

Assert That . docunent (fil enaneTest)
.and(fil enaneRef er ence)
. haveSaneNunmber O Fi el ds()

Field Names

The next test checks that the number of fields and their names are equal in both PDF documents:

@est

public void haveSaneFi el ds_ByNane() throws Exception {
String filenameTest = "docunent Under Test. pdf ";
String fil enaneReference = "reference. pdf";

Assert That . docunent (fil enaneTest)
.and(fil enaneRef er ence)
. haveSaneFi el dsByNane()

Field Content

And finally, you can compare the contents in form fields in two documents using the method
haveSameFi el dsByVal ue() . Fields with the same name must have the same contents:
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Concatenated Tests

@est

public void haveSaneFi el ds_ByVal ue() throws Exception {
String filenameTest = "docunent Under Test. pdf";
String fil enanmeReference = "reference. pdf";

Assert That . docunent (fi |l enaneTest)
.and(fil enaneRef er ence)

. haveSaneFi el dsByVal ue() O

0 Whitespaces are “normalized”, see chapter 13.5: “Whitespace Processing” (p. 159).

Concatenated Tests

Multiple and different test methods can be concatenated in one test, but such a test is not recommend-

ed because it's hard to find a good name:

@est

public void conpareManyltens() throws Exception {
String filenameTest = "docunent Under Test. pdf";
String filenameReference = "reference. pdf”;

Assert That . docunent (fi |l enaneTest)
.and(fil enaneRef erence)
. haveSaneAppear ance()
. haveSaneText

4.8. Comparing Images

Quantity

The first test compares the number of images in two PDF documents:

@rest

public void haveSameNunber Of | mages() throws Exception {
String fil enameTest = "docunent Under Test. pdf";
String fil enameRef erence = "reference. pdf";

Assert That . docunent (fil enaneTest)
.and(fil enaneRef erence)
. haveSaneNunber O | nages()

The comparison can be limited to selected pages:

@est

public void haveSaneNunber Of | mages_OnPage2() throws Exception {
String filenameTest = "docunent Under Test. pdf ";
String fil enameReference = "reference. pdf";

PagesToUse page2 = PagesToUse. get Page(2);

Assert That. docunent (fil enaneTest)
.and(fil enaneRef erence)
.restrictedTo(page2)

. haveSaneNunber OF | mrages()

All possibilities to select pages are described in chapter 13.2: “Page Selection” (p. 155).

Content of Images

The images stored in a test PDF can be compared with those of a reference PDF. They are identified

as equal when they are equal byte-by-byte.
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/**
* The met hod haveSanel nages() does not consider the order of the inmges.
*/
@est
public void haveSanel mages() throws Exception {
String fil enameTest = "docunent Under Test . pdf *;
String fil enaneReference = "reference. pdf";

Assert That . docunent (fil enaneTest)
.and(fil enaneRef er ence)
. haveSanel mages()

}

This test method does not care about which pages the images appear on or how often they are used.

You can restrict the comparison of reference to individual pages:

@est

public void haveSanel nages_OnPage2() throws Exception {
String filenameTest = "docunent Under Test. pdf ";
String fil enameRef erence = "reference. pdf”;

PagesToUse page2 = PagesToUse. get Page(2);

Assert That . docunent (fil enaneTest)
.and(fil enaneRef er ence)
.restrictedTo(page2)

. haveSanel nages() O
}
@est
public void haveSanel mages_Bef or ePage2() throws Exception {
String filenameTest = "docunent Under Test . pdf ";
String fil enameReference = "reference. pdf”;

PagesToUse pagesBefore2 = ON_EVERY_PACE. bef ore(2);
Assert That . docunent (fil enaneTest)
.and(fil enameRef er ence)
.restrictedTo(pagesBefore2)
. haveSanel mages() O
}
m]n| The order of images is irrelevant for the comparison.

If there are any doubts about the images in a PDF document all images can be extracted using the
utility Ext r act | nages. See chapter 9.7: “Extract Images from PDF” (p. 127).

4.9. Comparing JavaScript

Two PDF documents can have the “same” JavaScript. The comparison is done byte-wise using the
method haveSaneJavaScri pt () . Whitespaces are ignored.

@rest

public void haveSaneJavaScript() throws Exception {
String filenameTest = "docunent Under Test . pdf *;
String fil enameRef erence = "reference. pdf";

Assert That . docunent (fil enaneTest)
.and(fil enameRef erence)
. haveSaneJavaScri pt ()

}

If you want to see the JavaScript code, you can extract it with the utility Ext r act JavaScri pt as
described in chapter 9.8: “Extract JavaScript to a Text File” (p. 128).

4.10. Comparing Layout as Rendered Pages

PDF documents can be compared as rendered images (PNG) to ensure that a test document and a
referenced document have the same layout.
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@est

public void haveSaneAppear anceConpl et eDocunent () throws Exception {
String filenameTest = "docunent Under Test. pdf";
String fil enanmeReference = "reference. pdf";

Assert That . docunent (fi |l enaneTest)
.and(fil enaneRef er ence)
.restrictedTo( EVERY_PAGE)
. haveSaneAppear ance()

You can select individual pages in many ways. All possibilities are described in chapter
13.2: “Page Selection” (p. 155).

You can compare the layout of entire pages or you can restrict the comparison to sections of a page:

@est
public void haveSaneAppear ancel nPageRegi on() throws Exception {
String filenameTest = "docunent Under Test. pdf";
String fil enanmeReference = "reference. pdf";
int leftX = 0;
int upperY = 0;
int wdth = 210;
int height = 50;

PageRegi on pageRegi on = new PageRegi on(l eftX, upperY, width, height);

Assert That . docunent (fi |l enaneTest)
.and(fil enaneMast er)
.restrictedTo( EVERY_PAGE)
.restrictedTo(pageRegi on)
. haveSaneAppear ance()

In case of a test error, PDFUnit creates a diff image.

com pdfunit.compare.Compare Tohd agesTests PLFUifith i ] FoiPagel()
expected actual

PDFUnit - Automated POF Tests hitp/fpdfunit com/

This is a document that is used for unit tests of PDFUnit itself.

Sample document for testing PDF against a master file,

Content on page |

@y Apache

Shaftw_are Foundation
ttp:/ ac /

fiwww.ap e.org/

8" Apache Yy

Software Foundation WIKIPEDIA

http://www. apache.orgf

The diff image contains the name of the test in the header. And the name of the diff image is shown
in the error message. That allows a cross reference between test and diff image.

Type

‘C:\daten\p...aster \compareToMaster_sameImagesDifferentOrder.pdf’ differs to
‘C:\daten\p...ents\pdf\used-for-tests\master\compareToMaster.pdf' as rendered page for page 1.

Reason: See report-image
‘C:\daten\p...ents\pdf\used-for-tests\master\compareToMaster_samelmagesDifferentOrder.pdf.20140526-203522929.out.png’.
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The name of the diff-image file has following parts:

* The full name of the test file.
» A formatted date in the format 'yyyyMMdd-HHmMmMssSSS'.

» The last part of the file name is the string ".out.png'.

The folder for the diff-images can be defined using the key out put . pat h. di f f i nages in the config
file pdf uni t. confi g.

If you need to analyze the layout of two PDF documents after a test fails, you can use the very powerful
program Di f f PDF. Information about this Open-Source application by Mark Summerfield is available
on the project site http://soft.rubypdf.com/software/diffpdf. You can install the program under Linux
with a package manager, for example apt - get i nstall diffpdf.On Windows you can use it as
a 'portable application' available from http://portableapps.com/apps/utilities/diffpdf portable.

4.11. Comparing Named Destinations

“Named Destinations” are seldom a test goal, because until now no test tool is been available which
could compare named destinations. With PDFUnit you can verify that two documents have the same
named destinations.

Quantity

A simple test is to compare the number of “Named Destinations” in two documents:

@rest

public void conpareNunber O NanmedDest i nati ons() throws Exception {
String fil enanmeTest = "docunent Under Test. pdf";
String fil enameRef erence = "reference. pdf”;

Assert That . docunent (fi | enanmeTest)
.and(fil enameRef er ence)
. haveSaneNunber O NanedDest i nati ons()

Names and Internal Position

If the names of 'Named Destinations' have to be equal for two documents, the following test can be
used:

@rest

public void conpareNamedDesti nati ons() throws Exception {
String fil enanmeTest = "docunent Under Test. pdf";
String fil enameRef erence = "reference. pdf";

Assert That . docunent (fi | enanmeTest)
.and(fil enameRef er ence)
. haveSaneNanmedDest i nat i ons()

4.12. Comparing Permission

PDFUnit can compare the access permission of two PDF documents. The following example compares
all permission:
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@est

public void conpareAll Perm ssion() throws Exception {
String filenameTest = "docunent Under Test. pdf ";
String fil enanmeReference = "reference. pdf";

Assert That . docunent (fil enaneTest)
.and(fil enaneRef er ence)
. haveSaneAccessPer ni ssi on()

If you want to compare a single permission you can parameterize the test method with predefined
constants:

@est

public void haveSamePer m ssi on_Mil ti pl el nvocati on() throws Exception {
String filenameTest = "docunent Under Test. pdf ";
String fil enameReference = "reference. pdf";

Assert That . docunent (fi |l enaneTest)
.and(fil enaneRef er ence)
. haveSaneAccessPer m ssi on( COPY)
. haveSaneAccessPer m ssi on( EXTRACT_CONTENT)
. haveSaneAccessPer m ssi on( MODI FY_CONTENT)

The following constants are available:

/1 Avail abl e perm ssions:

com pdf uni t. Const ant s. ASSEMBLE_DOCUMENTS
com pdfuni t. Const ant s. EXTRACT_CONTENT

com pdfunit. Constants. FILL_IN

com pdf uni t. Const ant s. MODI FY_ANNOTATI ONS
com pdfuni t. Const ants. MODI FY_CONTENT

com pdf uni t. Constants. PRI NT_I N_H GHQUALI TY
com pdf uni t. Constants. PRI NT_DEGRADED ONLY
com pdfuni t. Const ant s. ALLOW SCREENREADERS

4.13. Comparing Quantities of PDF Elements

The number of various items in a test document can be compared with the number of the same items
in a referenced document.

Even if some of these tests are already described in other chapters, the following list gives an overview
of all comparing methods for countable components:

/'l Overview of counting the nunber of parts of a PDF docunent:

. haveSaneNunmber O Bookmar ks()

. haveSaneNunber O EnbeddedFi | es()

. haveSanmeNunber O Fi el ds()

. haveSaneNunber O | nages()

. haveSaneNunber Of Layer s()

. haveSanmeNunber Of NanedDest i nati ons()
. haveSaneNunber O Pages()

. haveSaneNunber Of Taggi ngl nf o()

Here are some examples which are not shown in other chapters:

@rest

public void haveSameNunber Of Pages() throws Exception {
String filenameTest = "docunent Under Test. pdf";
String fil enanmeReference = "reference. pdf”;

Assert That . docunent (fi | enaneTest)
.and(fil enaneRef erence)
. haveSanmeNunber Of Pages()
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@est

public void haveSaneNunber Of Layers() throws Exception {
String filenameTest = "docunent Under Test. pdf";
String fil enaneReference = "reference. pdf";

Assert That . docunent (fil enaneTest)
.and(fil enaneRef er ence)
. haveSaneNunmber Of Layer s()

4.14. Comparing Text

PDFUnit can compare text on any page of a test document with the corresponding page of a referenced
document. The following simple example compares the first and last page of two documents. Please
note that whitespaces are normalized:

@est

public void haveSaneText _OnSi ngl ePage() throws Exception {
String filenameTest = "docunent Under Test . pdf ";
String fil enaneReference = "reference. pdf";

Assert That . docunent (fil enaneTest)
.and(fil enaneRef er ence)
.restrictedTo(Fl RST_PAGE)
. haveSaneText ()

Assert That . docunent (fil enaneTest)
.and(fil enaneRef er ence)
.restrictedTo( LAST_PAGE)
. haveSaneText ()

You can restrict the test to selected pages which is explained in chapter 13.2: “Page Selec-
tion” (p. 155):

And you can restrict the comparison to a section of a page:

@rest
public void haveSaneText _| nPageRegi on() throws Exception {
String fil enanmeTest = "docunent Under Test. pdf";
String fil enameRef erence = "reference. pdf";
int leftX = 17;
int upperY = 254;
int wdth = 53;
int height = 11;

PageRegi on regi on = new PageRegi on(l eftX, upperY, width, height);

Assert That . docunent (fi | enanmeTest)
.and(fil enameRef er ence)
.restrictedTo( EVERY_PAGE)
.restrictedTo(region)

. haveSaneText ()

The treatment of white space can be controlled in the same kind as in other tests:
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@est
public void haveSanmeText _| gnoreWi t espace() throws Exception {
String filenameTest = "docunent Under Test. pdf ";
String fil enanmeReference = "reference. pdf";
int leftX = 17;
int upperY = 254;
int wdth = 53;
int height = 11;

PageRegi on regi on = new PageRegi on(l eftX, upperY, width, height);

Assert That . docunent (fil enaneTest)
.and(fil enaneRef er ence)
.restrictedTo( Fl RST_PAGE)
.restrictedTo(regi on)
. haveSaneText (Wi t espacePr ocessi ng. | GNORE)

4.15. Comparing XFA Data

It does not make sense to compare the entire XFA data of two PDF documents, because often they
contain a creation date and a modification data. For this reason PDFUnit provides an XPath based
test method for XFA data.

Overview

Only one powerful method is provided:

/1 Method for tests with XMP data
. haveSaneXFADat a() . mat chi ngXPat h( XPat hExpr essi on)

If you are in doubt about the XFA data, you can extract it with the utility Ext r act XFADat a into an
XML file. For more information see chapter 9.11: “Extract XFA Data to XML” (p. 131).

Example with multiple XML nodes in the XFA data

In the following example, two nodes of the XFA data defined by XPath expressions will be compared.
The result of the XPath expression has to be the same for both PDF documents.

@est

public void haveSanmeXFADat a_Mil ti pl eDef aul t Nanespaces() throws Exception {
String filenameTest = "docunent Under Test. pdf ";
String filenameReference = "reference. pdf”;

String nsStringXFATenplate = "http://ww. xfa. org/ schema/ xfa-tenpl ate/ 2.6/";
String nsStringXFALocal e = "http://ww. xfa.org/schema/ xfa-1ocal e-set/2.7/";

Def aul t Namespace nsXFATenpl ate = new Def aul t Nanespace(nsStri ngXFATenpl ate) ;
Def aul t Namespace nsXFALocal e = new Def aul t Nanmespace(nsStri ngXFALocal e) ;

String xpat hSubform = "//default: subform @ane[.="novie']";
String xpathLocale = "//default:locale/ @ane[.="nl_BE ]";

XPat hExpr essi on expr XFATenpl at e = new XPat hExpr essi on(xpat hSubf orm nsXFATenpl ate);
XPat hExpr essi on expr XFALocal e = new XPat hExpr essi on(xpat hLocal e, nsXFALocal e);

Assert That . docunent (fi |l enaneTest)
.and(fil enaneRef erence)
. haveSaneXFADat a( )
. mat chi ngXPat h( expr XFATenpl at e)
. mat chi ngXPat h( expr XFALocal e)

}

Be careful using the default namespace. It has to be declared in the attribute <haveSaneXFADat a /
>, Other namespaces will be detected automatically.

You can use the method rmat chi ngXPat h(..) more than once in a test. But it would be better to
split the test.
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PDFUnit throws an exception if two documents without any XFA data are compared. It makes no sense
to compare things that don't exist. A detailed description of how to work with XPath in PDFUnit can be
found in chapter 13.11: “Using XPath” (p. 165).

Example - XPath Expression with XPath Function

The XPath-expressions may contain XPath functions:

@est

public void haveSaneXFADat a() throws Exception {
String filenanmeTest = "docunent Under Test. pdf";
String fil enameRef erence = "reference. pdf”;

Def aul t Nanespace def aul t NS

= new Def aul t Namespace("http://ww. xf a. or g/ schema/ xf a-tenpl ate/ 2. 6/ ") ;
XPat hExpr essi on expressi on

= new XPat hExpressi on("count (//default:field) = 3", defaul tNS);

Assert That . docunent (fil enaneTest)
.and(fil enaneRef er ence)
. haveSaneXFADat a( )
. mat chi ngXPat h( expr essi on)

4.16. Comparing XMP Data

You can compare the XMP data in two PDF documents using XPath. Comparing XFA and XMP data
are basically the same. And because the previous chapter 3.37: “XFA Data” (p. 76) describes the tests
in detail, this section is very short.

If you are in doubt about the structure and values of the XMP data you can extract them with the
program Ext r act XMPDat a. See chapter 9.12: “Extract XMP Data to XML" (p. 132).

Overview

PDFUnit provides the following method:

/1 Method for tests with XWMP data:
. haveSaneXMPDat a( ) . mat chi ngXPat h( XPat hExpr essi on)

Example
@rest
public void haveSaneXMPDat a() throws Exception {
String filenameTest = "docunent Under Test. pdf ";
String fil enameRef erence = "reference. pdf”;
XPat hExpr essi on expressi on = new XPat hExpressi on("// pdf: Producer");
Assert That . docunent (fil enaneTest)
.and(fil enaneRef erence)
. haveSaneXMPDat a( )
. mat chi ngXPat h( expr essi on)
}

If the XMP data is compared in two documents, but neither contains XMP data, PDFUnit throws an
exception.

4.17. More Comparisons

In the previous chapters a lot of examples show how to compare various parts of two PDF documents.
But PDFUnit provides more methods for comparing PDF. The following list shows the remaining meth-
ods. They should be self explanatory:
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/'l Various nethods, conparing PDF. Not described before:

. haveSaneJavaScri pt ()

. haveSaneKeywor ds()

. haveSaneLanguagel nf o()
. haveSaneLayer Nanmes()

. haveSaneTaggi ngl nfo()

Concatenation of Test Methods

All methods can be concatenated:

@est

public void haveSaneAuthorTitle() throws Exception {
String filenameTest = "docunent Under Test. pdf ";
String fil enameReference = "reference. pdf";

Assert That . docunent (fi |l enaneTest)
.and(fil enaneRef er ence)
. haveSaneAut hor ()
. haveSaneTi tl e()

y

This example is only a syntax demo. In real projects you should separate the test into two tests, each
with a meaningful name.
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Chapter 5. Folders and Multiple Documents

5.1. Overview

For such tests almost all test methods are available, which exist for tests with a single PDF document.

The following list shows the available methods. Links refer to the description of each test.

/1 Methods to validate a set of PDF docunents:

.conpliesWth()

.constraints(..) 3.10: “Excel Files for Validation Constraints” (p.
. di n5008For mA() 3.8: “DIN 5008” (p. 24)
. di n5008For nB( ) 3.8: “DIN 5008” (p. 24)
. pdf St andar d() 3.25: “PDF/ A" (p. 54)
. zugf erdSpeci fication(..) 3.39: “ZUGFeRD’ (p. 82)
. cont ai nsOnel mageOf (. .) 3.16: “lInmges in PDF Docunents” (p. 40)
. hasAut hor () 3.9: “Docunent Properties” (p. 25)
. hasBookmar k() 3.5: “Bookmarks and Naned Destinations” (p. 18)
. hasBookmar ks() 3.5: “Bookmarks and Naned Destinations” (p. 18)
. hasEncryptionLengt h(..) 3.24: “Passwords” (p. 53)
.hasField(..) 3.13: “Form Fields” (p. 32)
. hasFi el ds() 3.13: “Form Fields” (p. 32)
. hasFont () 3.12: “Fonts” (p. 29)
. hasFont s() 3.12: “Fonts” (p. 29)
. hasFormat (. .) 3.15: “Format” (p. 39)
. hasl mage() 3.16: “lnmages in PDF Docunents” (p. 40)
. W t hBar code() 3.4: “Bar Code” (p. 16)
. Wi t hQRcode() 3.27: “QR Code” (p. 56)
. hasJavaScri pt () 3.17: “JavaScript” (p. 43)
. hasKeywor ds() 3.9: “Docunent Properties” (p. 25)
. hasLanguagel nfo(. .) 3.18: “lLanguage” (p. 45)
. hasNoAut hor () 3.9: “Docunent Properties” (p. 25)
. hasNol mage() 3.16: “Images in PDF Docunents” (p. 40)
. hasNoKeywor ds() 3.9: “Docunent Properties” (p. 25)
. hasNoLanguagel nf o() 3.18: “lLanguage” (p. 45)
. hasNoPr operty() 3.9: “Docunent Properties” (p. 25)
. hasNoSubj ect () 3.9: “Docunent Properties” (p. 25)
. hasNoText () 3.30: “Text” (p. 63)
. hasNoTi t1e() 3.9: “Docunent Properties” (p. 25)
. hasNoXFADat a() 3.37: “XFA Data” (p. 76)
. hasNoXMPDat a( ) 3.38: “XMP Data” (p. 79)
. hasNunber O . . . () 3.22: “Nunber of PDF El enents” (p. 51)
. hasOaner Passwor d( . . ) 3.24: “Passwords” (p. 53)
. hasPer m ssi on() 3.26: “Perm ssions” (p. 55)
. hasProperty(..) 3.9: “Docunent Properties” (p. 25)
. hasSi gnatureFiel d(..) 3.28: “Signed PDF” (p. 59)
. hasSi gnat ur eFi el ds() 3.28: “Signed PDF” (p. 59)
. hasSubj ect () 3.9: “Docunent Properties” (p. 25)
.hasText (..) 3.30: “Text” (p. 63)
.hasTitle() 3.9: “Docunent Properties” (p. 25)
. hasUser Passwor d(. .) 3.24: “Passwords” (p. 53)
. hasVer si on() 3.36: “Version Info” (p. 75)
. hasXFADat a() 3.37: “XFA Data” (p. 76)
. hasXMPDat a( ) 3.38: “XMP Data” (p. 79)
. hasZugf er dDat a() 3.39: “ZUGFeRD' (p. 82)
isCertified() 3.6: “Certified PDF” (p. 21)
isCertifiedFor(..) 3.6: “Certified PDF” (p. 21)
.i sLi neari zedFor Fast WebVi ew( ) 3.11: “Fast Wb View' (p. 29)
i sSi gned() 3.28: “Signed PDF” (p. 59)
i sSi gnedBy(. .) 3.28: “Signed PDF" (p. 59)
i sTagged() 3.29: “Tagged Docunents” (p. 62)
. passedFilter(..) 5.3: “Validate all docunents in a folder” (p. 102)

A test with multiple documents or folders stops at the first detected error.

The next two chapters show tests using multiple documents and a folder.
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5.2. Test Multiple PDF Documents

The following code shows how to use multiple documents in one test.

@rest
public void textInNUItl pl eDocunent s() throws Exception {
String fileNamel = "docunent_en. pdf";
String fileName2 = "docunent _es. pdf ";
String fileName3 = "docunent _de. pdf";
File filel = new File(fileNanel);
File file2 = new File(fil eNanme2);
File file3 = new Flle(flleName3);
File[] files = {filel, file2, file3};

String expectedDate = "28.09.2014";
String expectedDocunent!| D = " XX-123";

Assert That . eachDocunent (fil es)
.restrictedTo( Fl RST_PAGE)
. hasText ()
. cont ai ni ng(expect edDat e)
. cont ai ni ng( expect edDocunent | D)

y

The PDF-documents are passed to the method eachDocunent () as a String[]. The types
File[],InputStreani],and URL[] can also be used.

5.3. Validate all documents in a folder

All tests on file folders start with the following methods:

File folder = new Fil e(fol der Nan®) ;
Assert That . eachDocunent ()

. i nFol der (f ol der)

. passedFilter(filter)

o o

oo These two methods are the entry into any test which uses all files in the given folder that have
the ".pdf' file type extension. The extension comparison is case-insensitive.

0 An optional filter can be used to reduce the number of documents, and multiple filters can be
concatenated. Without a filter, all PDF documents in the folder will be checked.

Once one document in the folder fails a test, the test ends for all documents in that folder.

If the used filters filter out every document, an error message is thrown. An error message is also
thrown if a folder does not contain any PDF documents.

Example - Validate all Documents in a Folder

The following example checks whether all PDF documents in the given folder comply with the
ZUGFeRD specification version 1.0:

@est
public void fileslnFol der Conpl i esZugf erdSpeci fication() throws Exception {
String fol derName = PATH + "zugferdl0";
File folder = new Fil e(fol der Nane) ;
Assert That . eachDocunent ()
. i nFol der (f ol der)
.conpliesWth()
. zugf er dSpeci fi cat i on( VERSI ON10)

) )
Example - Filter Out Documents by Name

In the next example all PDF documents with ‘pdfunit-perl’ in their names are selected. The title of these
documents is then validated:
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@est
public void validateFilteredFil eslnFol der() throws Exception {
File folder = new Fil e( PATH);
Fil enaneFilter allPdfunitFiles = new Fil enaneMatchi ngFilter(".*pdfunit-perl.*");
Assert That . eachDocunent ()
. i nFol der (f ol der)
. passedFilter(allPdfunitFiles)
. hasProperty("Title").equal sTo("PDFUnit - Automated PDF Tests")

.
There are two kinds of filters. The filter Fi | enaneCont ai ni ngFi | t er checks whether afile name (in-

cluding the path) contains a substring, and the filter Fi | enaneMat chi ngFi | t er evaluates whether
it matches a regular expression. The regular expression should always begin with ', *".
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Chapter 6. Experience from Practice

6.1. Text in Page Header after Page 2

Initial Situation

Say your company sends electronic invoices, and each page after the first page of the invoice should
have a link to the home page of your company.

Problem

The header of the first page differs from the header of the next pages. And the link itself is also given
in the page body. That fact must not influence the test for the link in the header.

Solution Approach

You have to define the relevant pages and also the region for the header. The following code shows
how simple it is:

Solution

@est

public voi d hasLi nkl nHeader Af t er Page2() throws Exception {
String filename = "docunent Under Test . pdf";
String |inkToHomepage = "http://pdfunit.conl";
PagesToUse pagesAfterl = ON_EVERY_PACE. after(1);
PageRegi on header Regi on = creat eHeader Regi on() ;

Assert That . docunent (fi | enane)
.restrictedTo(pagesAfterl)
.restrictedTo( header Regi on)
. hasText ()

.contai ni ng(li nkToHonepage)

}

private PageRegi on creat eHeader Regi on() {
int leftX 0; // inmllinmeter
int upperY 0;
int wdth 210;
int height = 30;

PageRegi on header Regi on = new PageRegi on(l ef t X, upperY, w dth, height);
return header Regi on;

6.2. Does Content Fit in Predefined Form Fields?

Initial Situation

A PDF document is created using a document template with empty fields as place holders for text, e.g.
the address of a customer in an advertising letter. At runtime the fields are filled with text.

Problem
The text could be larger than the available size of the field.

Solution Approach

PDFUnit provides methods to detect text overflow.
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Solution

@est
public void noText Overflow Al | Fields() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
. hasFi el ds()
.al Il Wt hout Text Overfl owm)
}

A similar test can be done with one field:

@est

public void noText Overfl ow OneFi el d() throws Exception {
String filename = "docunent Under Test . pdf";
String fieldname = "Textfield, text inside, align left:"

Assert That . docunent (fi | enane)
. hasFi el d(fi el dnan®)
. Wi t hout Text Over f | ow()
}

Chapter 3.14: “Form Fields - Text Overflow” (p. 38) describes this subject in detail.

6.3. Name of the Former CEO

Initial Situation

The board of executives has changed.
Problem

The name of the former CEO must be changed in the header of newly created PDF documents.
Solution Approach

PDFUnit provides methods to check documents for the non-existence of text.

Solution
@est
public void verifyd dCEONot Present () throws Exception {
String filename = "docunent Under Test . pdf";
String ol dCEO = "NaneOr A dCEO';
PageRegi on header = creat eHeader Regi on();
Assert That . docunent (fi | enane)
.restrictedTo(header)
. hasText ()
. not Cont ai ni ng( ol dCEO)
}

6.4. Authorized Signature of the new CEO

Initial Situation
The board of executives has changed.
Problem

PDF documents which are used for contracts need to have a valid (visible) signature. So, the signature
of the new CEO must be used.
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The new and the old signature exist as files, but you have to give them the same file name. Otherwise,
all programs have to be recompiled the next time the CEO changes.

Solution Approach

The image file is compared byte-wise with the signature image from the PDF documents.

Solution
@est
public void verifyNewSi gnat ureOnLast Page() throws Exception {
String filename = "docunent Under Test . pdf";
String newSignaturel mage = "i nages/ CEO si gnat ure. png";

Assert That . docunent (fi |l enane)
.restrictedTo( LAST_PAGE)
. cont ai nsl mage( newSi gnat ur el mage)

6.5. New Logo on each Page

Initial Situation

Two companies merge.
Problem

Some documents need a new logo. This should be visible on each page.
Solution Approach

The new logo exists as an image file. PDFUnit uses this file for tests.

Solution

@est

public void verifyNewLogoOnEveryPage() throws Exception {
String filename = "docunent Under Test . pdf";
String newLogol mage = "i nmages/ newlLogo. png";

Assert That . docunent (fil enane)
. cont ai nsl nage( newLogol nage)

6.6. Do PDF Documents comply with Company Rules?
Initial Situation

Your company has created internal rules for the layout and the content design of business letters.
Problem

It is generally too expensive - and too error-prone - to check each document manually.

Solution Approach

So the rules are catalogued in an Excel file and that file is used by the automated tests.
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Solution
@est
public void validateConpanyRul es() throws Exception {
String fol derName = "fol der-w th-testdocunents";
File folder = new Fil e(fol der Nane) ;
String conpanyRul es = PATH TO RULES + "l etters/conpanyRul es. x| s";
PDFVal i dat1 onConstrai nts excel Rul es = new PDFVal i dati onConstrai nt s(conpanyRul es);
Assert That . eachDocunent ()
. i nFol der (fol der)
.conpliesWth()
.constraints(excel Rul es)
}

6.7. Compare ZUGFeRD Data with Visual Content

Initial Situation

Your company sends electronic invoices having embedded ZUGFeRD data.

Problem

The problem is not that ZUGFeRD data are created in programms and pass through multiple steps of
complex work flows. The real problem is that ZUGFeRD data are invisible. That makes it difficult to
ensure that they are correct. No document should have any difference between the visible data and
the invisible data. But how can you check that?

Solution Approach

PDFUnit reads values from the ZUGFeRD data and compares them with the data of a PDF page or
a page region:

Solution

@rest
public void validateZUGeRD _Cust omer Nanel nvoi cel dl BAN() throws Exception {
String filename = "zugferdl0/ ZUG-eRD_1p0_BASI C Ei nf ach. pdf *;

XM_Node nodeBuyer Name = new XM_Node("ram Buyer Tr adePar ty/ ram Nane") ;
XM_Node nodel nvoi cel d = new XM_Node("rsm Header ExchangedDocunent/ram | D");

PageRegi on regi onPost al TradeAddr ess = cr eat eRegi onPost al Address();
PageRegi on regi onl nvoi cel d = creat eRegi onl nvoi cel d();

Assert That . docunent (fi | enane)
.restrictedTo(Fl RST_PAGE)
.restrictedTo(regi onPost al Tr adeAddr ess)
. hasText ()
. cont ai ni ngZugf er dDat a( nodeBuyer Nane)

Assert That . docunent (fi | enane)
.restrictedTo(Fl RST_PAGE)
.restrictedTo(regi onl nvoi cel d)
. hasText ()
. cont ai ni ngZugf er dDat a( nodel nvoi cel d)

Sometimes the XML data and the visible data are not compatible with each other. One example is the
value of 'invoice total' in the document 'ZUGFeRD_1p0_BASIC_Einfach.pdf'. The PDF page contains
the value with a German decimal comma and the ZUGFeRD data contain it with an English decimal
point. In such a case more sophisticated test methods may help, such as those described in chapter
3.39: “ZUGFeRD” (p. 82).
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6.8. PDF Documents on Web Sites

Initial Situation

You are providing generated PDF documents on your web pages.

Problem

The PDF can only be tested in the context of the web pages. So, the input data for a test has to be
entered to the browser frontend and the generated PDF has to be selected also through the web page.

Solution Approach

Selenium provides a good way to select a PDF document from a web page. This document will be
opened by PDFUnit as a Stream.

Solution

The following lines represent the main part of the test:

/**
* \Wen the URL of the pdf docunment inside an HTM. page is generated dynamically,
* you have to find the link (href) first.
* |nput data for the web page can also be typed with Sel enium (not shown here).
*/
@est
public void verifyPDF_LoadedBySel eni umAébdri ver () throws Exception {
/'l arrange, navigate to web site:
String startURL = "http://ww. uni code. org/charts/";
driver.get(startURL);
WebEl enent el ement = driver.findEl ement (By.|inkText("Basic Latin (ASCII)"));
String hrefValue = elenent.getAttribute("href");

/1 act, |load PDF web site:
URL url = new URL(hrefVal ue);

/'l assert, validate PDF:
String expectedTitle = "The Unicode Standard, Version 6.3";

Assert That . docunent (url)
.hasTitle().equal sTo(expectedTitle)

Assert That . docunent (ur |
.restrictedTo( Fl RST_PAGE)
. hasText ()
.cont ai ni ng("0000", "OO7F")

The remaining lines are:
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/**

* This sanpl e shows how to test a PDF docunent with Sel enium and PDFUnit.
* See the previous code listing for the '@est' method.
*
*

@ut hor Carsten Siedentop, March 2012

*/

public class PDFFromAebsiteTest {
private WebDriver driver;

@Bef ore

public void createDriver() throws Exception {
driver = new Htm UnitDriver();
Logger htm unitLogger = Logger.getLogger ("com gargoyl esoftware. htm unit");
ht m uni t Logger. set Level (java. util .l oggi ng. Level . SEVERE) ;

@\fter
public void closeAll () throws Exception {
driver.close();

/|l @est
/1 public void verifyPDF_LoadedBySel eni umA¢bdriver(). ..

For more information about Selenium contact the project site http://seleniumhg.org/.

6.9. HTML2PDF - Does the Rendering Tool Work Correct?

Initial Situation
A web application creates dynamic web pages and additionally it provides the possibility to download

the current web page as a PDF document. The PDF generation is done by rendering the HTML page
with an appropriate tool.

Problem
How do you know that the complete content of the HTML page is also present in the generated PDF?

Do you know the boundary conditions required by the rendering tool? Does your HTML meets these
requirements?

Solution Approach

The test starts by reading the HTML page using Selenium. Text is extracted with Selenium and stored
in local variables.

Then the PDF generation is started through the web page and the resulting document is selected again
with Selenium. Finally the stored text can be used in PDFUnit test methods.
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Solution

Solution

| **

* This sanpl e shows how to test an HTM. page wi th Sel eni um
* by the server to PDF and verify that content al so appears in PDF.
*

*

* @uthor Carsten Siedentop, February 2013
/

public class H m 2PDFTest {

private WebDriver driver;

@rest

public void testH m 2PDFRender er _W ki pedi aSel eni unEngl i sh() throws Exception {

}

then | et

it be rendered

String url Wki pedi aSel eni um = "http://en.w ki pedi a. org/ w ki / Sel eni um %28sof t war e%29";

driver. get (url W ki pedi aSel eni unj ;

String sectionl
String section2
String section3
String sectiond
String section5

"History";

" Conponent s";

"The Sel eni um ecosyst ent';
"Ref erences”;

"External |inks";

assertLi nkPresent (sectionl);
assertLi nkPresent (secti on2);
assertLi nkPresent (section3);
assertLi nkPresent (sectiond);
assert Li nkPresent (section5);

String |inkName = "Downl oad as PDF";
URL url = | oadPDF(IinkNane);

Assert That . docunent (url)

.restrictedTo( ANY_PAGE)

. hasText ()

.cont ai ni ng(sectionl, \hitespaceProcessing. | GNORE)
.containi ng(section2, WitespaceProcessing. | GNORE)
.containi ng(section3, WitespaceProcessing. | GNORE)
.cont ai ni ng(section4, \hitespaceProcessing. | GNORE)
.contai ni ng(section5, \WitespaceProcessing. | GNORE)

1

private void assertLinkPresent(String part O Li nkText) {

driver.findEl ement (By. xpath("//a[./span = '" + partOLinkText + "'

private URL | oadPDF(String |inkName_LoadAsPDF) throws Exception {

}

WebEl enent el enent

driver.findEl ement (By. |inkText (linkNane_LoadAsPDF)).click();

E

)

String title = "Rendering finished - Wkipedia, the free encycl opedi a";

assertEqual s(title, driver.getTitle());

String hrefValue = elenent.getAttribute("href");
URL url = new URL(hrefVal ue);
return url;

@\fter
public void tearDown() throws Exception {

driver.quit();

@Bef ore
public void createDriver() throws Exception {
(D

driver = new Htm UnitDriver();

6.10. Validate PDF as Mail Attachment

Initial Situation

Problem

Your company sends monthly electronic invoices to customers via email.

How can you ensure that the PDF document in the email is valid?

= driver.findEl enent (By.|inkText ("Downl oad the file"));
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File Edit View Go Message Tools Help

=10l x|

&4 Inbox

o= Unittest with PDF attachment... <

B GetMessages - # write B chat B AddressBook | W Tag - L Quick Filter =
From R 4 Reply | =» Forward | [ Archive | O Junk | ® Delete |:
Subject Unittest with PDF attachment. ID=1460206281988 14:51

To N e
Date Sat, 9 Apr 2016 14:51:22 +0200 (CEST)
Message ID <1330278544. 1, 1460206 232380, JavaMail. "c.siedentol dh.net"@NOTEROOKES =

X-Account-Key accountl
¥-JIDL 00001df3506413c i
Automated mail generated by ...

@mment diverseContentOnMultiplePages.pdf 51,7 KE } Save |v|
p—— ol

T Y

There are two problems which need to be solved. First, an email has to be sent during the test. And
second, the attachment of the received email has to be analyzed.

Solution Approach

The first problem can be solved using Dumbster, a Java-API for testing mail applications. The second
problem can be solved using PDFUnit. The important step is that the attached PDF document is given
as a byte-array to PDFUnit.

Solution

| **

* This test invokes a business systemwhich sends a mail with a PDF attachnent.
* After sending the mail the PDF file is validated using PDFUnit.
*/
@est
public void verifyPDFRecei vedByEnai | () throws Exception {
/'l Arrange:
Busi nessSyst em nmyBusi nessSyst em = Busi nessSyst em newl nst ance() ;

/'l Act:
myBusi nessSyst em doSoret hi ng
t

nmportant ();
nyBusi nessSyst em sendMai | W

|
hPDFAt t achnent () ;

/'l Assert:
String pdf Fi|l eNanme = nyBusi nessSystem get Att achedPDFNane() ;
byte[] attachnment AsByteArray = Recei veMai | Hel per. get | nstance(server)
. get Att achment Fr omLast Mai | (pdf Fi | eNane) ;

Docunent Val i dat or pdf Docunent = Assert That . docunent (attachnent AsByt eArray) ;
pdf Docunent . hasNunmber O Pages( 4) ;
pdf Docunent . restri ct edTo( EVERY_PAGE)

. hasText ()

.cont ai ni ng("http://pdfunit.cont)

Here are the remaining lines of the test:
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*

Val i dati on of a PDF document received by email.
This exanpl e uses <a href="https://github.conm rjol1970/ dunbster. git">dunbster</a>,
as a mail testing API.

@ut hor Carsten Siedentop, August 2014

public class Ml WthPDFAttachnment Test {

In

private SntpServer server;

@Bef ore
public void createEnptyMil StoreDirectory() throws Exception {
Server Options options = new Server Options();
options.port = SendMai | Hel per. SMIP_PORT;
options.threaded = fal se;
server = SntpServerFactory. startServer (options);

@\fter
public void teardown() {
server.stop();

/] @est
/1 public void verifyPDFRecei vedByEmail (). ..

addition to this simple test, it is also possible to validate, say, invoice data from ZUGFeRD. For

example, the next test checks that the IBAN value of the ZUGFeRD data is the same as the IBAN
value on the first page of the document.

XM.Node nodel BAN = new XM_Node("ram | BANI D');
PageRegi on regi onl BAN = creat eRegi onl BAN() ;

Docunent Val i dat or pdf Docunent = Assert That. docunent (pdf Strean;
pdf Docunent . restri ct edTo( FI RST_PAGE)

.restrictedTo(regi onl BAN)
. hasText ()
. cont ai ni ngZugf er dDat a( nodel BAN)

6.11. Validate PDF from Database

Initial Situ

ation

An application stores PDF documents into a database.

Problem

How does one ensure that the PDF document in the database contains the expected data? And how
should the test to be written so that it can be repeated?

Solution Approach

After the application has written the PDF into the database, PDFUnit reads the PDF from the database
as an InputStream and executes your tests. DBUnit was used to reset the database each time before

ru

nning the test.
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Solution

/**
* This tests validates a PDF docunent that a business program
* has stored as a BLOB into a dat abase.
*/
@est
public void verifyPDFDat aFr onDat abase() throws Exception {
/1 Arrange:
int userlD = 4711,
Busi nessSyst em nmyBusi nessSyst em = Busi nessSyst em newl nst ance(user|D);

/1l Act:
myBusi nessSyst em doSonet hi ngl npor t ant AndW i t ePDFToDat abase() ;

/] Assert - conpare the data of the DB with the data of the original file:
String referencePdf Name = myBusi nessSyst em get PDFNane() ;

I nput St ream act ual Pdf FronDB = DBHel per . r eadPdf Fr onDB(user | D) ;

Fi | el nput St ream pdf Ref erenceFronFil e = new Fi |l el nput St rean(r ef er encePdf Nane) ;

Assert That . docunent (act ual Pdf Fr onDB)
. and( pdf Ref er enceFr onFi | e)
. haveSaneText ()
. haveSaneAppear ance()

act ual Pdf Fr onDB. cl ose() ;
pdf Ref er enceFronfFil e. cl ose();

This example works with every JDBC database. The complete program is part of the demo project,
which can be downloaded from PDFUnit.

Information about DBUnit can be found on the project's homepage.

6.12. Caching Test Documents

Initial Situation

You have many tests - that is good.

Problem

The tests are running slowly - that is bad.

Solution Approach

Maybe it's because the PDF documents are very large, but after all it has to be tested. Instantiate the
test document only once for all tests in a class.

Solution

public class CachedDocunent Test Demp {
private static DocunentValidator docunent;

@eforeC ass // Docunent will be instantiated once for all tests:
public static void | oadTest Docunent () throws Exception {

String filename = "docunent Under Test . pdf";

docunment = Assert That. docunent (fil enane);

@est
public void testl() throws Exception {
docunent . hasNunber Of Bookmar ks( 4) ;

/1l ... and nore tests.
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Of course, you can concatenate all test methods in one statement. But how would you name the test?
Names of test methods should reflect the content as exactly as possible. Otherwise, a test report with
many hundreds of tests is difficult to understand. So, t est Al | is a bad name - it means nothing.

PDFUnit is stateless. But it can not be guaranteed that 3rd-party libraries are also stateless. So, if
you have problems with tests using cached documents, change the annotation @ef or e ass into
@ef or e, remove the modifier st at i ¢ and the PDF document is instantiated for each test method:

@efore // Docunent will be instantiated for each test. No caching:
public void | oadTest Docunent () throws Exception {
String filename = "docunent Under Test . pdf ";

docunment = Assert That. docunent (fil enane);

}
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Chapter 7. PDFUnit for Non-Java Systems

7.1. A quick Look at PDFUnit-NET

A 'PDFUnIit-NET" version for a .NET environment is provided since December 2015.

[ Test Met hod]
public void HasAut hor ()

String filename = "docunent Under Test . pdf";
Assert That . docunent (fi | enane)

. hasAut hor ()

. mat chi ngExact (" PDFUni t. cont)

o

[ Test Met hod]

[ Expect edExcepti on(typeof (PDFUni t Val i dati onException))]
public void HasAut hor_Starti ngWth_WongString()

{

String filename = "docunent Under Test . pdf";
Assert That . docunent (fi | enane)
. hasAut hor ()
.startingWth("w ong_sequence_i nt ended")

o

PDFUNIt-NET is fully compatible to PDFUnit-Java because a DLL is generated from the Java version.
However, this means that method names in C# begin with lowercase letters.

PDFUNIit-NET comes with an own manual.

7.2. A quick Look at PDFUnit-Perl

'PDFUnit-Perl’, a version of PDFUnit, contains a Perl module PDF: : PDFUni t with all necessary
scripts. Together with other CPAN modules e.g. TEST: : More or Test : : Uni t itis easy to write au-
tomated tests, which are 100% compatible with 'PDFUnit-Java’'.

It is intended to upload PDF: : PDFUni t to the CPAN archive.
Here are two simple examples using TEST: : Mor e and PDF: PDFUNI T:

#
# Test hasFor mat
#
ok (
com : pdfunit:: Assert That
->docunent (" docunent | nf o/ docunent I nfo_al | I nfo. pdf")
- >hasFor mat ($com : pdf uni t: : Const ant s: : A4_PORTRAI T)
, "Docunent does not have the expected format A4 portrait")

#
# Test hasAut hor _W ongVal uel nt ended
#

throws_ok {
com : pdfunit:: Assert That
->docunent (" docunent | nf o/ docunent | nfo_al | | nfo. pdf ")
- >hasAut hor ()
->equal sTo("w ong- aut hor -i nt ended")
} "com :pdfunit::errors::PDFUnitValidationException'
,"Test should fail. Denp test with expected exception."

A separate documentation covers PDFUnit-Perl.

7.3. A quick Look at PDFUnit-XML
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It is unnecessary for testers to know Java to write tests for PDF documents. With the name 'PDFU-
nit-XML" a version of PDFUnit exists for an XML-based system. It contains a runtime to execute the
tests, scripts to start them, XML Schema to validate the tests and stylesheets as part of the runtime.
'PDFUnIt-XML" is completely compatible with 'PDFUnit-Java’.

The following examples show the idea behind PDFUnit-XML.:

<t est case nane="hasText OnSpeci fi edPages_Cont ai ni ng" >
<assert That testDocunment="content/diverseContent OnMul ti pl ePages. pdf ">
<hasText onPage="1, 2, 3" >
<cont ai ni ng>Cont ent on</ cont ai ni ng>
</ hasText >
</ assert That >
</testcase>

<t est case nanme="hasTit| e_Mat chi ngRegex" >
<assert That testDocunment="docunent| nfo/docunent|nfo_alllnfo.pdf">
<hasTitl e>
<startingWth>PDFUnit sanple</starti ngWth>
<mat chi ngRegex>. *Uni t. *</ mat chi ngRegex>
</ hasTitl e>
</ assert That >
</testcase>

<t est case nane="conpar eText _| nPageRegi on" >
<assert That testDocunment="test/test.pdf"
ref erenceDocunent ="r ef erence/ r ef erence. pdf "
>
<haveSaneText on="EVERY_PAGE" >
<i nRegi on upper Left X="50" upperLeftY="720" w dt h="150" hei ght="30" />
</ haveSaneText >
</ assert That >
</ testcase>

<t estcase nane="hasFi el d_Mil tipl eFi el ds">
<assert That testDocunment="acrofi el ds/si npl eRegi strati onForm pdf ">
<hasFi el d wi t hNanme="nane" />
<hasFi el d wi t hNane="addr ess" />
<hasFi el d wi t hNane="post al _code" />
<hasFi el d wi thName="emai |l " />
</ assert That >
</testcase>

Names of the tags and attributes are mostly the same as the function names in the Java-API. They
also follow the idea of 'Fluent Interfaces' (http://de.wikipedia.org/wiki/Fluent Interface).

XML Schema exists to validate the XML syntax.

A detailed description of PDFUnit-XML is available.
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Chapter 8. PDFUnit-Monitor

The PDFUnit-Monitor is an application that shows the result of PDFUnit tests. Tests are written in Excel
files, so non-developers can create and run the tests.

The functional scope of the PDFUnit-Monitor is large. Therefore a detailed description of it exists as a
separate file, also a demonstration video is available. Both can be downloaded with this link (download).
The separate documentation provides also information about the installation and configuration of the
PDFUnit-Monitor. The following sections briefly describe the main features.

Monitored Folders

The PDFUnit-Monitor monitors all PDF documents in a defined directory and its subdirectories. It
checks the documents against rules which are read from Excel files. The Excel files have to lay also in
the monitored directories. If new PDF documents were copied into the monitored directories, the tests
started automatically. A manual start is not necessary but can be done. If a PDF document complies
with all rules, its name in the folder tree is decorated with a green checkmark. When a PDF test fails,
all violations will be listed. Additionally its name is decorated with a red cross. This status is transferred
to the directory name. The name of a folder is decorated with a green checkmark only, when the folder
itself and all subdirectories contain valid PDF documents. Otherwise, the folder is decorated with a
red cross.

Folder with the name ‘reference' are not watched. Such folders contain PDF documents which will be
used as references when comparing actual documents under test.

The following picture shows the PDFUnit-Monitor. On the left side the folder structure with PDF and
Excel files can be seen. The right side shows the validation results in the upper half and details of a
selected message in the lower half.

i
Watched Folders: | Filter:
¢ [ X din5008 ;| Filter Error Level: [_] ALL ﬂ
¢ 3 X check }
CheckDINS008_FormAxis : Filter PDF: [ ][] Clear | | PDF U mE t
X din5008_letter-formA_1-page_content-with-errors.paf )
v dinS008_letter-formA_5-pages. par : Filter Folder: [v] [] Clear |cnmars |
¢ (3 X compare |
. : Web
CompareConsiraints s : Filter Constraints: [ | [ ] Clear | |
¥ document-under-test pd? Filter Message: (] [] Clear | | Local (PDE)
X document-under-test_different-text. pdf :
;| Validation Results:
Time Error Level PDF Document Constraint

i| 2016-05-05 14:00:52
:| 2016-05-05 14:00:52
:| 2016-05-05 14:00:52

document-under-test_different-text pdf
document-under-test_different-text. pdf

CompareConstraints xls
CompareConstraints xls

document-under-test pdf CompareConstraints xls

i Dy

|| Error Level:

ERROR

iede beim Vergleich der Dokumente als Bild. ID:

:| PDF File:

:| Validation Time:
Document

;| Creation:

.| Document Title:

'TexteSeite2ff RAlsBild'.

Message from PDFUnit:

The appearance of 'C:\daten\p...008\compare\document-under-test_different-text.pds’
'C:\daten\p. ..e\reference\document-under-test_different-text.pdf' when compared as rendered images.
Mismatching page(s): [2]. See diff-image for the last mismatch:
'./document-under-test_different-text.pdf.20160505-140052797.cut.png’ .

differs to

C:\daten\pdfunit\workspace pdfunit all\tmp\pdfunit-monitor-2016.05\folder-to-watch\din5008\compare

docurent-under-test_different-text.pdf
:| Folder:
‘| Constraint: CompareConstraints.xls

2016-05-05 14:00:52

2013-10-27 17:49:17

PDFUnit sample - compare to a master EDF

‘ Validate All H Reset Filter H Reset Result H Reset All H Interrupt Monitoring H Import H Export |

A double click on a PDF or Excel document in the folder structure or in the error list opens the standard
application of the operating system for the document.
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Each element of the folder structure provides a context menu with various functions. The following
figure shows an example:

£ PDFUNit Monitor

Watched Folders:
? 1 = din500
% [ = che| Validate Folder with Subfolders

CH Validate Folder

= din o rors. pdf
« gin Delete PDF's in Folder and Subfolders

¢ [3 # con| Delete PDF's in Folder
Cq

= do

= do

Add Existing Folder to Root
Create folder

Overview of Test Results with Filter Options

The Monitor shows all validation results as a list in the upper part of the right-hand side. Each constraint
validation is one entry in the list. The details of a validation will be shown in the lower part of the right
side when a list entry is selected.

Filter:
Filter Error Level: [] ALL :

Filter PDF: [] [ Clear | ' PDF Un:t

Filter Folder: [¥] [ ] Clear |d|n5E|UB |

Filter Constraints: [ Clear |F0rm.ﬁl | Web Documentation
Filter Message: [ | [ | Clear | | Local Documentation (PDF)

Validation Results:

Time Error Level PDF Document Constraint
2016-05-05 14.59:48 din5008_letter-formA_5-pages.pdf CheckDINS008_FormatLSX xlsx
2016-05-05 14:59:47 din5008_letter-formA_5-pages.pdf CheckDINS008_FormA_individual xls
2016-05-05 14:59:47 din5008_letter-formA_5-pages.pdf CheckDINS008_FormA_general xls
2016-05-05 14:59:47 din5008_letter-formA_1-page_content-with-errors. pdf |CheckDINS008_FormA_individual xls
2016-05-05 14:59:47 din5008_letter-formA_1-page_content-with-errors. pdf |CheckDINS008_FormA_individual xls
2016-05-05 14:59:47 din5008_letter-formA_1-page_content-with-errors. pdf |CheckDINS008_FormA_individual xls
2016-05-05 14:59:47 din5008_letter-formA_1-page_content-with-errors. pdf |CheckDINS008_FormA_individual xls
2016-05-05 14:59:47 din5008_letter-formA_1-page_content-with-errors. pdf |CheckDINS008_FormA_individual xls
2016-05-05 14:59:47 din5008_letter-formA_1-page_content-with-errors. pdf |CheckDINS008_FormA_individual xls

2016-05-05 14:59:47 din5008_letter-formA_1-page_content-with-errors. pdf |CheckDINS008_FormA_individual xls
2016-05-05 14:59:47 din5008_letter-formA_1-page_content-with-errors pdf [CheckDINS008_FormA_general xls
2016-05-05 14:59:47 din5008_letter-formA_1-page_content-with-errors pdf [CheckDINS008_FormA_general xls
2016-05-05 14:59:47 din5008_letter-formA_1-page_content-with-errors pdf [CheckDINS008_FormA_general xls
2016-05-05 14:59:47 din5008_letter-formA_1-page_content-with-errors pdf [CheckDINS008_FormA_general xls

2016-05-05 14:59:47 din5008_letter-formA_1-page_content-with-errors pdf [CheckDINS008_FormA_general xls
2016-05-05 14:59:47 din5008_letter-formA_1-page_content-with-errors pdf [CheckDINS008_FormA_general xls
2016-05-05 14:59:47 din5008_letter-formA_1-page_content-with-errors pdf [CheckDINS008_FormA_general xls

The error list can be filtered by the names of PDF documents, folders, Excel files and regular expres-
sions on error messages. The folder structure on the left side is connected with the filters on the right
side. Each time, when a folder or a document is selected in the structure, a corresponding filter is set.

When a cell with a PDF or Excel document is double-clicked, the standard application of the operating
system for that document type starts.

Details of an Error

When a row of the error list is selected all details of that entry will be shown in the lower part of the
right side of the Monitor.
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Details:

Error Level: ERRCR

Message: Der linke Rand darf keinen Text enthalten.
Message from PDFUnit:
Against the expectation, text found in the defined region on page({s) [1] of
'B:\folder-...in5008_letter-formk l-page_text-in-left-margin.pdi’.

PDF File: din500&_letter-formk_l-page_text-in-left-margin.pdf

Folder: B:\folder-to-watch\din500&8\din5008_form-a

Constraint: CheckDINS00&8_FormA_individual.xls

Validation Time: 2016-05-05 15:34:05

Document Creation: 2015-03-26 18:37:57

Document Title: PDFUnit sample - compare to & master EDF

:|| Reset All || Interrupt Monitoring || Import H Export |

The first part of the error message was read from the Excel file. That part is designed by the person
who created the tests. The next part of the message comes from PDFUnit. Additionally to the error
message itself useful information about the PDF document, the constraint file and the execution time
are provided.

The error messages of PDFUnit are currently in English and in German. Other languages can be
provided with a little work, when requested.

Comparing a PDF with a Reference
PDF document can be compared to a reference. The rules for the comparison are read from Excel
files. When the PDFUnit-Monitor detects a difference between the test and the referenced PDF the
name of the test document will be decorated with a red cross.

A reference document has to have the same name as the PDF under test and has to be located in a
subdirectory named 'reference' below that folder which contains the PDF under test.

If the validation detects a difference, the program 'DiffPDF 1.5.1 portable' can be started by clicking
the right mouse button. That program marks the differences very clearly:

£ PDFUnit Monitor

Watched Folders: i| Filter:
[ X din5008 Filter Error Level: [_]
9 [ X check :
CheckDINB008_FormAxls §§ Filter PDF: [_]
X dins008_etter-formA_1-page_content-with-errors. pdf :
¥ din5008_letter-formA_5-pages.pdf Filter Folder: [ ]

¢ [ X compare i (- .
CompareConstraints xls : Filter Constraints: [_|

¥ document-under-test pdf Filter Message: [_]
X document-undertest_different-text ndf i
Validate B:
Open this File and its Reference in DiffPDF |
22
Open 55
Delete 29

:|/ 2016-05-05 15:42:20
L 201A-N5-05 154220

The program was created by Mark Summerfield and is available as a 'portable app' from this link
(download). DiffPDF can be used in English, German, French and Czech. Many thanks to all who are
involved for their work and the great result.

The next image shows the application DiffPDF just after it was started from the PDFUnit-Monitor. The
left side shows the referenced PDF and the right side the current test PDF. The application points
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directly to the first difference, in this case to page 2. The differences are marked with a coloured
background. The image does not show the buttons to navigate from one mismatch to the next.

=5 DiffPDF

File #1... | I—under-test_different-text.pdf Pages: |14 File #2... | I—under-test_different-text.pdf Pages: |14

PDFUnit - Automated PDF Tests PDFURit - Automated PDF Tests

Content on page 2 Content on page 2

This is the different text compared to the master.

= =
14| | 3 14| | 3

Export and Import of Test Results

The test results can be exported as XML clicking the button 'Export' With XSLT stylesheets the exported

files can be converted into HTML reports. With a click on the button 'Import' the can loaded again into
the monitor.

Internationalization

The PDFUnit monitor is currently available for in English and in German. An extension to other lan-
guages is structurally prepared and can be realized on demand with little effort.
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Chapter 9. Utility Programs

9.1. General Remarks for all Utilities

PDFUnit provides utility programs to extract several parts of a PDF document into separate files, mostly
XML, which can then be used in tests. The following list gives an overview of the available programs:

/1 Wility prograns bel onging to PDFUnit:

Convert Uni codeToHex

Ext r act Bookmar ks

Ext ract EnbeddedFi | es
Extract Fi el dlnfo

Ext ract Font I nfo

Extract | mages

Ext ract JavaScri pt

Ext ract NanmedDest i nati ons
Extract Si gnat urel nfo

Ext r act XFADat a

Ext ract XMPDat a

Ext r act Zugf er dDat a
Render Pdf PageRegi onTol mage
Render Pdf Tol nages

2. “Convert Unicode Text into Hex Code” (p. 121)
5: “Extract Bookmarks to XM.” (p. 125)

4. “Extract Attachments” (p. 123)

3. “Extract Field Information to XM.” (p. 122)
6:

7

8

9

“Extract Font Information to XM.” (p. 126)
“Extract |nmages from PDF" (p. 127)
“Extract JavaScript to a Text File” (p. 128)

. “Extract Naned Destinations to XM." (p. 129)

10: “Extract Signature Information to XM.” (p. 130)
11: “Extract XFA Data to XM.” (p. 131)

12: “Extract XMP Data to XM." (p. 132)

15. “Extract ZUGFeRD Data” (p. 136)

13: “Render Page Sections to PNG' (p. 133)

14: “Render Pages to PNG (p. 134)

<O €O O[O €O (O (KO 1O O (O (O[O O KO

The utility programs generate files. Their names are derived from those of the input files. The following
rules are used to avoid naming conflicts with existing files:

» Generated file names start with an underscore.

» The names have two suffices. The penultimate is . out and the last one is the typical suffix for the
kind of file type.

For example, when you extract bookmarks from f oo. pdf, the file _bookmar ks_f oo. out . xml is
created. Rename it before using it in a test, because then it is no longer an output file.

The Windows batch scripts in the following chapters demonstrate how to start the programs. These
scripts are part of the PDFUnit release, but you have to adapt most of their content to your environment
anyway: you need to set the classpath, input file and output directory.

When you start a program without parameters or with incorrect parameters, PDFUnit shows a message
detailing the corect command line parameters.

The utilities also run on Unix. Unix developers should easily translate the Windows scripts into shell
scripts. If you need assistance, please contact us at: info[at]pdfunit.com.

9.2. Convert Unicode Text into Hex Code

PDFUnit can handle Unicode. The section 11: “Unicode” (p. 142) deals with this topic in detail.

The following sections describe a utility program that converts a Unicode string into its hex code. The
hex code can be used in many of your tests. If you are using a small number of Unicode characters it
is easier to use hex code than to install a new font on your computer.

The utility Convert Uni codeToHex converts any string into ASCIl and escapes all non-ASCII char-
acters into their corresponding Unicode hex code. For example, the Euro character is converted into
\ U20AC.

The input file can be of any encoding, but you have to define the right encoding before executing the
program.
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Program Start

You start the Java program with the parameter - D:

Converting Uni code content of the input file to hex code.

@cho of f

set | ocal

set CLASSPATH=. /i b/ pdf unit-2016. 05/ *; UCLASSPATH%
set TOOL=com pdfunit.tools. ConvertUni codeToHex

set QUT_DIR=./tnp

set | N_FI LE=uni code-t o- hex.in. txt

java -Dfile.encodi ng=UTF-8 9%9400L% % N_FI LE% %UT_Dl R%
endl ocal

Input
The input file uni code-t o- hex. i n. t xt contains this data:
asl € @

Output

So, the created file _uni code-t o- hex. out . t xt contains the following data:

#Uni code created by com pdfunit.tools.ConvertUni codeToHex
#Wed Jan 16 21:50: 04 CET 2013
uni code-t o- hex. i n_as-ascii =\ uO0OE4\ uO0F6\ uOOFC \ u20AC @

Leading and trailing whitespaces in the input string will be trimmed! When you need them for your test,
add them later by hand.

9.3. Extract Field Information to XML

The program Ext r act Fi el dl nf o creates an XML file with numerous items of information on many
properties of all form fields. You can use the extracted data to reveal properties of the fields. The
content of a field is not extracted!

Testing field properties is described in chapter 3.13: “Form Fields” (p. 32).

Program Start

Extract fornular fields froma PDF docunent into an XM. file

@cho off

set | ocal

set CLASSPATH=
set CLASSPATH=
set CLASSPATH=
set CLASSPATH=
set CLASSPATH=
set CLASSPATH=

./liblaspectj-1.8.7/*; UCLASSPATHY%
./1ib/bouncycast| e-jdkl50n- 153/ *; UCL ASSPATH%
./'1'i b/ comons- | oggi ng- 1. 2/ *; %UCLASSPATH%

./1'i b/ cormons-col | ections4-4. 1/ *; UCLASSPATHY%
./1'i b/ pdf box-2.0.0/*; UCLASSPATHY%
./1ib/pdfunit-2016. 05/ *; UCLASSPATH%

set TOOL=com pdfunit.tools.ExtractFieldlnfo

set OQUT_DIR=./tnp

set | N_FI LE=j avaScri pt For Fi el ds. pdf

set PASSWD=

java 9%00L% % N _FILE% %OUT_DI R% %PASSW%
endl ocal
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Input
The input file j avaScr i pt For Fi el ds. pdf is a sample containing 3 input fields and 2 buttons:
pl iavaScriptForFields.pdf - Adobe Reader =101 |
Ele Edit Yiew Yindow Help E ]
a@@u%| f1|'\'_;_:':ij-i-'/‘ B99% : ||F|~'- Toolsé Signé Comment
=) Plesseill out the ollowing form. You cannot ave data typed into this form.
Please print your completed form if you would like 2 copy for your records, |
PDFUnit - Automate PDF Testing
This is a document used for unittests of PDFUnit itself.
It is genarated with iText by ‘CreatePDF_Fields\WithJavaScript java’.
Name | E
Comment
PoST| (Eesmn )
|~
Output

And this is a snippet of the generated file _fi el di nfo_j avaScri pt For Fi el ds. out . xnl :

<?xm version="1.0" encodi ng="utf-8"?>
<fields>
<l-- Wdth and hei ght values are given as mllinmeters, rounded to integers. -->
<field fiel dName="ageFi el d" type="TEXT"
fiel dHei ght ="8. 0" fiel dwdth="11.0"
i sChecked="f al se" i sEdi t abl e="true"
i sExportabl e="true" i sMul tiLineField="fal se"
isMul ti Sel ect abl e="fal se" i sPasswordFi el d="fal se"
i sRequi red="f al se" i sSi gned="f al se"
i sVisiblelnPrint="true" i sVi si bl eOnScreen="true"
} page="1" posi ti onOnPage="[ x: 105. 0, y=59.0]"
>
<field fiel dName="naneFi el d" type="TEXT"
fiel dHei ght ="8. 0" fiel dwdth="71.0"
i sChecked="f al se" i sEdi t abl e="true"
i sExportabl e="true" i sMul tiLineField="fal se"
isMul ti Sel ect abl e="fal se" i sPasswordFi el d="f al se"
i sRequi red="true" i sSi gned="f al se"
i sVisiblelnPrint="true" i sVi si bl eOnScreen="true"
} page="1" posi ti onOnPage="[ x: 105. 0, y=51.0]"
>
<I-- 3 fields deleted for presentation -->
</fields>

9.4. Extract Attachments

The utility Ext r act EnbeddedFi | es creates a separate file for every attachment which is embedded
in the PDF document.

The attachments are exported byte for byte, so all file formats are supported.
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Program Start

Program Start

Extract enbedded files froma PDF docunent. Each in a separate output file.

@cho of f

set | ocal

set CLASSPATH=./Ii b/ bouncycast| e-j dk150n- 153/ *; UCLASSPATHY%
set CLASSPATH=./|i b/ commons-1 oggi ng- 1. 2/ *; %CL ASSPATH%

set CLASSPATH=. /I i b/ pdf box-2. 0. 0/ *; UCLASSPATH%

set CLASSPATH=. /i b/ pdf unit-2016. 05/ *; UCLASSPATH%

set TOOL=com pdfunit.tools. Extract EnbeddedFi | es
set OQUT_DIR=./tnp

set | N_FI LE=unsat zst euer vor annel dung- 2010. pdf
set PASSWD=

java 9%00L% 9% N FILEY% %OUT Dl R% %PASSWDY%
endl ocal

Input
The PDF document unsatzsteuervorannel dung-2010. pdf contains the file Pre-
Press-Qualitéat.joboptions.
~lo/x]
File Edit View Window Help ®
@@D%| 'f2|||2|; TnnlséSignéCnmment
|1;| Attachments [ —
- Zeile | - Bitte weille Felder ausfilllen od:
B3~ Open Save (g Search 1 -
& o ﬁ— 5 | | Foen Steuernummer i
I | [PrePress-Qualitat.joboptions 3 11 56
4
5 Finanzamt
6
7
8
9
N 2 s0x257mm 4] | A
Output
The name of the generated file contains both the name of the PDF document and the
name of the embedded file: _enbedded-fil e_unsat zst euer vor annel dung- 2010_Pr ePr ess-
Qual itat.joboptions. out.
A small snippet of its content:
=] = 3010_PrePress Cualta: sobopsens |
1 << ﬂ
2 /ASCII85EncodePages false
3 JAllowTransparency false
q /AutoPositionEPSFiles true
5 /ButoRotatePages /None
5 /Binding /Left
7 /CalGrayProfile (Dot Gain 20%)
8 /CalRGBProfile (sSRGB IEC61966-2.1)
9 /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
10 /sRGBProfile (sRGB IECE1966-2.1)
11 /CannotEmbedFontPolicy /Error
12 /CompatibilityLevel 1.4
13 /Compressobjects /Tags
14 /CompressPages true
18 /Conwert TmanesTaTndevad trie =
ength = 19639 lines : 160 Ln:1 Col:1 Sd:0 UNDD ANST ms |z
124 PDFUnit-Java, version 2016.05, created Jun 6, 2016



Extract Bookmarks to XML

ppFUN:t

9.5. Extract Bookmarks to XML

PDFUnit comes with the utility Ext r act Booknmar ks which exports bookmarks from PDF documents
into an XML file. Chapter 3.5: “Bookmarks and Named Destinations” (p. 18) describes how to use this

created XML file for bookmark tests.

Program Start

Extract bookmarks from a PDF docunent into an XML file

@cho of f

setl ocal

set CLASSPATH=.
set CLASSPATH=.
set CLASSPATH=.
set CLASSPATH=.
set CLASSPATH=.
set CLASSPATH=.

~————

I'i b/ aspectj-1.8.7/*; % LASSPATHY%

I'i b/ bouncycast| e-j dk150n- 153/ * ; UCL ASSPATHY%
I'i b/ commons- col | ecti ons4-4. 1/ *; %CL ASSPATHY
I i b/ commons- | oggi ng- 1. 2/ *; %CLASSPATHY%
I'i b/ pdf box-2. 0. 0/ *; UCLASSPATH%
I'i b/ pdf uni t-2016. 05/ *; UCL ASSPATHY

set TOOL=com pdfunit.tools. Extract Bookmarks

set QUT_DIR=./tnp

set | N_FI LE=di ver seCont ent OnMul ti pl ePages. pdf

set PASSWD=

java 9%00L% 9% N_FILE% %OUT DI R%

endl ocal

YPASSVDY%

Input
The file di ver seCont ent OnMul ti pl ePages. pdf contains 4 bookmarks:
=lol x|
Fle Edit View Wndow Help a
BREAZXE | ® (1] =@ [s= ] 83| Tools = Sign | Comment
— E =
"W Content on first e PDFUNIt - Automate PDF Testing hitp:ipd—
& [P cantent on page 2. L. . . .
P cont 7 This is a document that is used for unittests of PDFUnit
= ontent on page 3.
- Content on last page. Content on first page.
N g pag
add pagarmmber
Prepertics of diverssContantOnMutiplcPages x|
Genarsl Description | Custorn Bropertics | Internet | Security | Statistics
Title BDFURR campls - mutipla et contant
Subject Testing content in FIF dacumants
Keywords FOFUni, “automater] tests’, ‘Testing BOF
Comments =
5950 k8420t 4] | ;I_I
Output

The output file _booknar ks_di ver seCont ent OnMul ti pl ePages. out . xm can be used a an in-

formation base for tests:

<?xm version="1.0" encodi ng="utf-8"?>

<booknmar ks>
<booknar k | abel =" Cont ent
<bookmar k | abel =" Cont ent
<bookmar k | abel =" Cont ent
<booknar k | abel =" Cont ent
</ bookmar ks>

on
on
on
on

first page." page="1" />
page 2." page="2" />
page 3." page="3" />
| ast page." page="4" />
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9.6. Extract Font Information to XML

As described in chapter 3.12: “Fonts” (p. 29) fonts are a topic which need to be tested. Information
about fonts can be extracted using the utility Ext r act Font | nf 0. This generated file shows you, how
PDFUnit sees the fonts.

The algorithm that generates the XML file is the same as the one used by the PDFUnit tests.

Program Start

Input

Extract information about fonts of a PDF docunment into an XML file

@cho off

setl ocal

set CLASSPATH=
set CLASSPATH=
set CLASSPATH=
set CLASSPATH=
set CLASSPATH=
set CLASSPATH=

./liblaspectj-1.8.7/*; U LASSPATHY%
./'1ib/bouncycast| e-j dkl50n- 153/ *; UCL ASSPATH%
./1i b/ conmpns-col | ecti ons4-4. 1/ *; UCL ASSPATHY
./'1i b/ commons-1 oggi ng- 1. 2/ *; UCLASSPATH%

./1'i b/ pdf box- 2. 0. 0/ *; UCLASSPATHY

./ 1'i b/ pdf uni t-2016. 05/ *; UCLASSPATHY

set TOOL=com pdfunit.tools.ExtractFontlnfo

set QUT_DIR=./tnp

set I N_FILE=fonts_11_j apanese. pdf

set PASSWD=

java 9%00L% % N _FILE% %OUT_DI R% %PASSWY%
endl ocal

For the Japanese PDF documentfonts_11 j apanese. pdf the Adobe Reader® shows the follow-
ing fonts:

Document Properties 1'

. Description | Security Fonts | Custem | Advanced |

r~ Fonts Used in this Document

= By Arial-BoldMT
ype: lruelype
Encoding: Ansi
Actual Font: Arial-BoldMT
Actual Font Type: TrueType
7] ArialMT
7] Century (Embedded Subset)
E HGPGothicE (Embedded Subset)
E MS-Gothic (Embedded Subset)
lypes Truelype (LIL)
Encoding: Identity-H
=] @ M5-Gothic (Embedded Subset)
lype: Truelype (CIL)
Encoding: Identity-V
@ M5-Minche (Embedded Subset)
@ MS-PGothic (Embedded Subset)
@ MS5-PGothic (Embedded Subset)
@ MS-PMincho (Embedded Subset)
@ TimesNewRomanPSMT

0mHEH

oK I Cancel |

4
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The output file _fontinfo_fonts_11_j apanese. out. xm contains the underlined names:

<?xm version="1.0" encodi ng="UTF-8" ?>

<font s>
<font basenane="Ari al - Bol dMI™" nane="Ari al - Bol dMT™"
type="TrueType" vertical ="fal se"
<f ont basenane="Ari al MI" name="Ari al MI"
type="TrueType" vertical ="fal se"
<font basenane="Century" nanme=" MEEADE+Cent ur y"
type="TrueType" vertical ="fal se"

<font basenanme="HGPGot hi cE"
<font basenane="Ms- Got hi c"
<font basenanme="Ms- Got hi c"
<font basenanme="Ms-M ncho"
<font basenane="Ms- PCGot hi c"
<font basenanme="Ms- PGot hi c"

<font basenane="Ms- PM ncho"

type="TypeQ" vertical ="fal se"
<font basenane="Ti nesNewRomanPSMI" nane="Ti mesNewRomanPSMI™
type="TrueType" vertical ="fal se"
</ fonts>

type="TypeQ" vertical ="fal se"
type="Type0" vertical ="true"

type="Type0" vertical ="fal se"
type="TypeQ" vertical ="fal se"
type="Type0" vertical ="fal se"

type="Type0" vertical ="true"

name=" MFHLHH+HGPCot hi cE"
nane="MDOLLI +Ms- Got hi c"
name="MDCOLLI +Ms- Got hi c"
name=" MEOFCM+Ms- M ncho"
nane=" MDOMCG+Ms- PCot hi c*
name=" MDOMCG+Ms- PGot hi c"
nane=" MEKHVP+Ms- PM ncho"

enbedded="f al se"
enbedded="f al se"
embedded="true"
enbedded="true"
enbedded="true"
embedded="true"
enbedded="true"
enbedded="true"
embedded="true"
enbedded="true"
enbedded="f al se"

/>
/>
/>
/>
/>
/>
/>
/>
/>
/>

/>

Because the XML file contains all subsets of a font it might differ from what Adobe Reader® shows.

9.7. Extract Images from PDF

This utility extracts images imbedded in PDF document to PNG images. Each image is written to a sep-
arate file. Tests with those images are described in section 3.16: “Images in PDF Documents” (p. 40).

Program Start

Input

Extract all inages of a PDF docunent into a PNG file for each image.
@cho off
set | ocal
set CLASSPATH=./lib/aspectj-1.8.7/*; UCLASSPATHY
set CLASSPATH=. /I i b/ bouncycast| e-j dk150n- 153/ *; %CLASSPATHY%
set CLASSPATH=./|i b/ commons-| oggi ng- 1. 2/ *; %CLASSPATHY
set CLASSPATH=. /i b/ pdf box-2. 0.0/ *; %CLASSPATHY
set CLASSPATH=. /i b/ pdfunit-2016. 05/ *; UCLASSPATHY%

set
set

TOOL=com pdf uni t.tool s. Extract | mages
QUT DIR=./tnp

set | N_FI LE=i mageDeno. pdf

set PASSWD=

java 9%00L% % N FILE% %OUT_DI R% 9%PASSW%
endl ocal

The input file i mageDeno. pdf contains two images:
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e e
[m see| 345 L B P suen 4 a

PDFUnit - Automate PDF Testing http://pdfunit.com/

Two images on page 3

image ,.apache-ant-logo.png™

image ,.apache-software-foundation_logo.png*

8" Apache

Sqftware Foundation

/www.apache.org/

After running the utility, two files are created:

# created inmges:

.\t np\ _export ed-i nage_i nageDeno. pdf _| n4- 0. out . png O
.\tnp\ _exported-i mage_i mageDeno. pdf I nl2-1.out.jpg O

0d The number in the file name is the object number within the PDF document.

4’A ) .

/' . /\

Py Y Software Foundation
<KAPAGHE ANT> http://www.apache.org/

9.8. Extract JavaScript to a Text File

This utility extracts JavaScript from a PDF document and writes it to a text file, which can be used in
PDFUnit tests as described in chapter 3.17: “JavaScript” (p. 43).

Program Start

Extract JavaScript froma PDF docunent into a text file.

@cho off
set | ocal
set CLASSPATH-=.
set CLASSPATH=.

/1iblaspectj-1.8.7/*; UCLASSPATH%
/i
set CLASSPATH=. /i
/i
AR

/ bouncycast | e-j dk150n- 153/ *; UCLASSPATH%
/ conmons- | oggi ng- 1. 2/ *; UCLASSPATH%

/ pdf box- 2. 0. 0/ *; UCLASSPATH%

i b/ pdf uni t-2016. 05/ *; UCL ASSPATHY%

TTOTOUT

set CLASSPATH=.
set CLASSPATH=.

set TOOL=com pdfunit.tools.ExtractJavaScri pt
set QUT_DIR=./tnp

set | N_FI LE=j avaScri pt For Fi el ds. pdf

set PASSWD=

java 9%00L% 9% N FILEY% %OUT_DI R% %PASSVDY%
endl ocal

Input
The file javaScriptForFields.pdf wused in chapter 9.3: “Extract Field Informa-
tion to XML” (p. 122) contains the fields naneFi el d, ageFi el d and comment which are all asso-
ciated with JavaScript.
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Note

Inside the Java program which creates the PDF document, the following JavaScript code belongs to
the field ageFi el d:

String scriptCodeCheckAge = "var ageField = this.getField('ageField);"
"ageFi el d. set Action('Validate','checkAge()');"

"function checkAge() {"

if(event.value < 12) {
app. al ert (" Warni ng! Applicant\\'s age can not be younger than 12.');"
event.value = 12;"

b

+ 4+ttt ++

"y

The output file _j avascri pt _j avaScri pt For Fi el ds. out . t xt contains:

var naneField = this.getField('naneField'); naneFi el d. set Action(' Keystroke',
var ageField = ...;function checkAge() { |f(event value < 12) {..
var commentField = this. get Fi el d(' comrent Fi el d'); comment Fi el d. set Act i on(.

You can reformat the file to make it easier to read. Added whitespaces do not affect a PDFUnit test.

JavaScript is also used to implement the document actions OPEN, CLOSE, PRI NT and SAVE. The
discribed extraction utility does only extract JavaScript from document level, but no JavaScript that is
bound to actions. A new utility is scheduled for the next releases.

9.9. Extract Named Destinations to XML

“Named Destinations” are landing points inside PDF documents. They are difficult to test because
they aren't displayed anywhere. But the utility Ext r act NanmedDest i nat i ons extracts all informa-
tion about “Named Destinations” into a file. The data can be used in tests as described in chapter
3.5: “Bookmarks and Named Destinations” (p. 18).

And that's the extraction script:

Program Start

Input

Extract information about naned destinations in a PDF docunent into an XM. file

@cho off

set | ocal

set CLASSPATH=./Ii b/ aspectj-1.8.7/*; UCLASSPATH%

set CLASSPATH=./Ii b/ bouncycast| e-j dkl50n- 153/ *; %CLASSPATHY%
set CLASSPATH=./|i b/ commons-| oggi ng- 1. 2/ *; UCL ASSPATH%
set CLASSPATH=. /| i b/ pdf box-2. 0.0/ *; UCLASSPATH%
set CLASSPATH=. /i b/ pdf unit-2016. 05/ *; UCLASSPATHY%

set TOOL=com pdfunit.tool s. Extract NanedDest i nati ons
set OQUT_DIR=./tnp

set | N_FI LE=bookmar ksW t hPdf Qut | i ne. pdf

set PASSWD=

java 9%00L% 9% N FILE% %UT_Dl R% %PASSWY%
endl ocal

The input file in this sample, bookmar ksW t hPdf Qut | i ne. pdf , contains different named destina-
tions.
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The output file _naned- desti nati ons_booknar ksWt hPdf Qut | i ne. out . xm contains the fol-

lowing data:

<?xm version="1.0" encodi ng="UTF-8"?>
<desti nati ons>

<destinati on nane="desti nationl" page="1" />
<destinati on name="desti nati on2. 1" page="2" />
<destination name="desti nati on2. 2" page="2" />
<destinati on nane="destinati on2_no_bl ank" page="2" />

<destinati on nane="destination3 w th bl ank" page="3" />
</ destinati ons>

9.10. Extract Signature Information to XML

Signatures contain a huge amount of data. Some of them reachable by PDFUnit tests. Section

3.28: “Signed PDF” (p. 59) describes tests with signatures.

The following script will start the extraction:

Program Start

Extract infos about signatures of a PDF docunent as XM.:

@cho off

set | ocal

set CLASSPATH=./lib/aspectj-1.8.7/*; ULASSPATH%

set CLASSPATH=./|i b/ bouncycast| e-j dkl50n-153/*; UCLASSPATH%
set CLASSPATH=. /1 i b/ commons-| oggi ng- 1. 2/ *; UCLASSPATH%
set CLASSPATH=. /i b/ pdf box-2. 0.0/ *; %CLASSPATH%
set CLASSPATH=. /i b/ pdf unit-2016. 05/ *; UCLASSPATH%

set TOOL=com pdfunit.tools. ExtractSi gnaturel nfo
set QUT_DIR=./tnp

set | N_FI LE=si gned/ hel | oWor | d_si gned. pdf

set PASSWD=

java 9%00L% 9% N FILEY% %OUT DI R% %PASSWDY%
endl ocal

Input

Adobe Reader® shows the signature data for hel | oWor | d_si gned. pdf:

pli helloworld_signed.pdf - Adobe Reader

oy [m] 5]
Elle Edit View Window Help ®
@@@D@| fl‘—' (e HZ|7 Tools : Sign : Comment
15 At least one signature has problems. 2]
=
[[] | signatures M+
y v Validate All
&
E1%] Rev. 1: Signed b)IRaymond Berthou *rhl@bertham:om>
@’ Signature validity is unknown:
Document has not been modified since this signature was applied
Signer's identity is invalid because it has expired or is nat yet valid
Signing time is from the clock on the signer's computer.
El Signature Details
Reason| Test SignPDF berthou.mc
Location:
Certificate Details...
Last Checked: 2016.04.06 20:25:34 +02'00"
Field: sign_rbl on page1
Click to view this version
826x1169in 4 0|
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Here is the output file _si gnat ur ei nfo_hel | oWor | d_si gned. out . xn :

<?xm version="1.0" encodi ng="UTF-8" ?>
<si gnhat ur es>
<signature fiel dnane="sign_rbl"
si gnat or y="Raynond Bert hou"

si gni ngdat e="2007- 10- 14T09: 09: 12"

reason="Test Si gnPDF bert hou. nt"
si gned="true"
covers. whol e. docunent ="t rue"
/>
</ si gnat ur es>

PFUnit will provide more features to test signatures in future releases. This may lead to changes in

the XML structure. In case of a problem, please look to an actual user manual.

9.11. Extract XFA Data to XML

Using the utility Ext r act XFADat a you can export XFA data from a PDF document and use it in XPath

based tests as described in section 3.37: “XFA Data” (p. 76).

Program Start

Extract XFA data of a PDF docunent as XM

@cho off
setl ocal
set CLASSPATH=.
set CLASSPATH=.

set CLASSPATH=.
set CLASSPATH=.

set TOOL=com pdf unit.tool s. Extract XFADat a
set OUT_DIR=./tnp

set | N_FI LE=xf a- enabl ed. pdf

set PASSWD=

java 9%00L% % N FILE% %OUT_DI R% 9%PASSW%
endl ocal

Input

The input file for the script is xf a- enabl ed. pdf , a sample document from iText.

Output

/liblaspectj-1.8.7/*; UCLASSPATH%

/1'i b/ bouncycast | e-j dk150n- 153/ *; %CLASSPATHY%
set CLASSPATH=./|i b/ comons-| oggi ng-1. 2/ *; %CLASSPATHY

/1'i b/ pdf box- 2. 0. 0/ *; UCLASSPATH%

/1i b/ pdfunit-2016. 05/ *; %CLASSPATHY

The output XML file _xf adat a_xf a- enabl ed. out . xm is quite long. To get a better impression of

the generated code, some of the XML-Tags in the next picture are folded:
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:jﬁdnghemﬂdmﬂl

1 <?xml version="1.0" encoding="UTF-8* standalone="no"73|

2 <xdpixdp zmlns:zdp="http://ns.adobe.com/xdp/" timeStamp="2009-12-03T17:50:522Z"

2 B uunid="525b0440-4884-474e-9be0-70496de30106">

4 H <config xmlns="http://www.xfa.org/schema/xci/2.6/">

2 B <agent name="designer">

& <destination>pdf</destination:>
= <pdf>

<!-— [0..n] —->
<fontInfo />
</pdf>

1 </agent>
Z H <present>
H <acrobat>
</config>
H  <template zmlns="http://www.xfa.org/schema/xfa-template/2.6/">
H  <xfardatasets xmlns:zfa="http://www.xfa, org/schena/xfa-data/1.0/">
0 B <=connectionSet xmlns="http://www.xfa.org/schema/xfa-connection-set/2.4/">
55 M «<localeSet xmlns="http://www.xfa.org/schema/xfa-locale-set/2.7/">
<xrxmpmeta ®mlns:x="adobe:ns:meta/"

O W T e e e
o -

= DD N
n in

Ld L g Lo s

bl © Kixmpbk="Adobe XMP Core 4.2.1-c041 52.337767, 2008/04/13-15:41:00 "=
B7 <form xmlns="http://www.xfa.org/schema/xfa-form/2.8/" checksum="51PBR1CKK0zKwd8E
B8 ~=/xdp:xdp>

9.12. Extract XMP Data to XML

The utility program Ext r act XMPDat a writes the document level XMP data from a PDF document into
an XML file. This file can be used for the PDFUnit tests described in section 3.38: “XMP Data” (p. 79).

XMP data can be found on other places in the PDF than just the document level. Such XMP data is
currently not extracted. But it is intended to provide the extraction of all XMP data in the next release
of PDFUnit.

Program Start

Extract XWMP data from a PDF docunent as XM

@cho of f

set | ocal

set CLASSPATH=./lib/aspectj-1.8.7/*; ULASSPATH%

set CLASSPATH=. /1 i b/ bouncycast| e-j dk150n- 153/ *; UCLASSPATH%
set CLASSPATH=./|i b/ comons-| oggi ng- 1. 2/ *; %CL ASSPATH%
set CLASSPATH=. /i b/ pdf box-2. 0.0/ *; %CLASSPATH%
set CLASSPATH=. /i b/ pdf unit-2016. 05/ *; UCLASSPATH%

set TOOL=com pdf unit.tools. Extract XMPDat a
set OQUT_DIR=./tnp

set | N_FI LEFLXX vocab. pdf

set PASSWD=

java 9%00L% 9% N FILEY% %OUT DI R% %PASSWDY%
endl ocal

Input
The XMP data will be extracted from LXX_vocab. pdf .
Output
A part of the output file _xnpdat a_LXX vocab. out . xm is shown here:
132 PDFUnit-Java, version 2016.05, created Jun 6, 2016



Render Page Sections to PNG

poFUN:t

<?xpacket begi n=""' id=" W M)MpCehi Hzr eSzNTczkc9d' ?>
<?adobe- xap-filters esc="CRLF"?>

<x: xnmpneta xm ns: x="adobe: ns: neta/' x:xnmptk='"XWP tool kit 2.9.1-14, framework 1.6' >

<rdf: RDF xm ns: rdf =" http://ww. w3. org/ 1999/ 02/ 22- r df - synt ax- ns#'
xm ns:i X="http://ns. adobe. comi X/ 1. 0/"'
>

<rdf: Description rdf:about="uuid: f6a30687-f lac- 4b71- a555- 34b7622eaa94'
xm ns: pdf =" http://ns. adobe. conl pdf/ 1. 3/'
pdf: Producer =' Acrobat Distiller 6.0.1 (W ndows)'
pdf : Keywor ds=' LXX, Septuagi nt, vocabul ary, frequency'>
</rdf: Description>
<rdf: Description rdf:about="uui d: f 6a30687-f lac- 4b71- a555- 34b7622eaa94'
xm ns: xap=' http://ns. adobe. conm xap/ 1. 0/’
xap: Cr eat eDat e=' 2006- 05- 02T11: 35: 38- 04: 00"
xap: Creat or Tool =" PScri pt5.dll Version 5.2.2'
xap: Modi f yDat e=' 2006- 05- 02T11: 37: 57- 04: 00"
xap: Met adat aDat e=' 2006- 05- 02T11: 37: 57- 04: 00' >
</rdf: Description>

</ r df : RDF>
</ x: xmpnet a>

9.13. Render Page Sections to PNG

The reasons for testing a particular region of a PDF page are described in section 3.21: “Lay-
out - in Page Regions” (p. 49). To find the coordinates of the area you want to test, PDFUnit provides
the small utility Render Pdf PageRegi onTol nage. Choose the width, height and the position of the
upper left corner and the corresponding region is then extracted into a file. Verify this file then “by eye”
and vary the parameters until you got the right region. Once you have found the correct coordinates

for your region, use those parameters in your PDFUnit test.

Program Start

Render a part of a PDF page into an image file

@cho of f
setl ocal
set CLASSPATH=.
set CLASSPATH=.
set CLASSPATH=.
set CLASSPATH=.

/1iblaspectj-1.8.7/*; UCLASSPATHY

/1'i b/ conmons- | oggi ng- 1. 2/ *; UCLASSPATHY%
/11 bl pdf box-2. 0.0/ *; UCLASSPATHY%

/11 b/ pdfunit-2016. 05/ *; UCLASSPATH%

set TOOL=com pdfuni t.tool s. Render Pdf PageRegi onTol nage
set OQUT_DIR=./tnp

set PAGENUVBER=1

set | N_FI LE=docunent For Text d i ppi ng. pdf

set PASSWD=

Put these values into your test code:
Values in mllinmeter:

set UPPERLEFTX=17

set UPPERLEFTY=45

set W DTH=60

set HElI GHT=9

java 9%00L% % N FlLE% 9%PAGENUMBERY% %OUT_DI R% O
9%-ORMATUNI T% 9%JPPERLEFTX% %JPPERLEFTY% 9N DTH% %HEl GHT% YPASSW%
endl ocal

O The linebreak in this listing is placed here only for documentation purposes.

The 4 values that define a page region have to have the unit millimeter (mm).

Input

The upper part of the input file docunment For Text O i ppi ng. pdf contains the text: “ Cont ent on

first page.
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i documentForTextChpping.pdf - [PDFUnit sample - multiple text content] - SumatraPDE =10l ]
‘Datei Anscht Gehezu Zoom Favoriten Erstelungen Hife
o sete:|  1ga M ’T;I-_ £ B sudhen: | 4 » 3
PDFUnit - Automate PDF Testing hitp:/pdiunit.com/

This is a document that is used for unittests of PDFUnit itself.

Content on first page.

odd pagenumber

Propesties of diverseContentOnMultiplePages x|

General Description |(u;lnm Prnpertie;| Intermet | Secunly| Statistice

Title PDFUnit samiple - multiple bext content
Subject Testing content in PDF documents
Eeywords PDFUnit, “sutometed tests”, “testing PDF’

Comments ;i
I=

Output

Content on first page.

The generated image file has to be checked.

The name of the generated PNG includes the area’s coordinates. Because PDFUnit and the utility
program Render Pdf PageRegi onTol mage use the same algorithm, you can use the parameter val-
ues from the script for your test. And later, you can derive them from the file name:

#
# Paraneters fromfil enane:
#

_render ed_docunent For Text d i ppi ng_page-1_ar ea-50- 130- 170- 25. out . png
I
| | +- hei ght
[ +- width
| +- upperlLeftY
+- upper Left X

9.14. Render Pages to PNG

If you want to test formatted text, the only way to do it is to render a PDF page and compare the result
with an image of the correctly formatted content. Section 3.20: “Layout - Entire PDF Pages” (p. 48)
describes layout-tests using rendered pages. And the utility Render Pdf Tol nages renders a PDF
document page by page into PNG files.
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Render PDF into image files. Each page as a file.

@cho off

set | ocal

set CLASSPATH=./
set CLASSPATH=. /
set CLASSPATH=. /
set CLASSPATH=./

I'i b/ bouncycast | e-j dk150n- 153/ *; UCL ASSPATHY
I'i b/ commons- | oggi ng- 1. 2/ *; %CLASSPATHY%

I'i b/ pdf box- 2. 0. 0/ *; UCLASSPATHY

I'i b/ pdf uni t-2016. 05/ *; UCL ASSPATHY

set TOOL=com pdfunit.tool s. Render Pdf Tol mages

set QUT_DIR=./tnp

set | N_FI LE=docunent Under Test . pdf

set PASSWD=

java 9%0O0L% % N_FILE% %OUT_DI R% %PASSWY%
endl ocal

Input
The input file docunment Under Test . pdf consists of 4 pages with differentimages and text. The PDF
Reader “SumatraPDF” (http://code.google.com/p/sumatrapdf) shows the first page:
& compareToMaster.pdf - [PDFUnit sample - compare ko a master POF] - SumatraPDF B} =10 x|
Datel Ansicht Gebeau Zoom Eavoriten Brstelungen Hife
[ sene:| 140 @, |25 28 suhens| A ko3
PDFUnit - Automate PDF Testing hitp:/pdiunit.com/’
This is a document that is used for unittests of PDFUnit itself.
Sample document for testing PDF against a master file.
Content on page 1
8. "Apache
Software Foundation
htep://www.apache.org/ -
Output

After running the rendering program 4 files are created:

.\t nmp\ _render ed_docunent Under Test _pagel
.\t np\ _render ed_docunent Under Test _page2
.\t np\ _render ed_docunent Under Test _page3
.\tnmp\ _render ed_docunent Under Test _page4

The first of these files looks the same as seen with the PDF Reader:
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@ | = ") € - | _rendered_compareToMaster_pagel.pr .]—_E.

Start Ansicht

4

PDFUnit - Automate PDF Testing

g
b ol

fipdfurit com

This is a document that is used for unittests of PDFUnit itself.

Sample document for testing PDF against a master file,
Content on page |

it

e freie Enzyblapitic

“88ame."°Apache

Software Foundation

http://fwww.apache.org/

o

[+

|1_ ‘ | 100 % (=) —— I— ) 4

Internally, PDFUnit uses the same algorithm to render the pages as the rendering program does. So,
any difference found by a test is due to a change in the PDF document.

9.15. Extract ZUGFeRD Data

The invisible embedded ZUGFeRD data are relevant for accounting, and they should have the same
value as the visible data.

At least once in the development process for PDF producing programs, the ZUGFeRD data of a doc-
ument should be made visible and checked. This can be done with the provided extraction utility Ex-
tract Zugf er dDat a.

Program Start

The program is started using the following script:

Extract ZUGFeRD data from a PDF docunent.

@cho of f

set | ocal

set CLASSPATH=./Ii b/ aspectj-1.8.7/*; UCLASSPATH%

set CLASSPATH=./1i b/ bouncycast| e-j dk150n- 153/ *; UCL ASSPATH%
set CLASSPATH=. /| i b/ comons-| oggi ng- 1. 2/ *; %CL ASSPATHY%
set CLASSPATH=. /!l i b/ pdf unit-2016. 05/ *; %CLASSPATH%

set CLASSPATH=./1i b/ pdf box-2. 0. 0/ *; %CLASSPATH%

set TOOL=com pdfunit.tools. Extract Zugf er dDat a

set OQUT_DIR=./tnp

set | N_FI LE=./zugf er d10/ ZUGFeRD_1p0_BASI C_Ei nf ach. pdf
set PASSWD=

java 9%00L% 9% N FILE% %OUT_DI R% %PASSWDY%

endl ocal

The name of the extracted file derives from the name of the source file. In this case the file
_zugferd_zZUG-eRD _1p0_BASI C_Ei nf ach. out . xm will be created. Its content is the embedded
ZUGFeRD file of the PDF but without comments.
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Chapter 10. Validation Constraints in Excel Files

Rules for validating PDF documents can be written in Excel files. Their structure and the provided
validation functions are described in the following chapters.

Structure of an Excel File

An Excel file is searched for sheets with the following names:

Excel Sheet Name Comment

regions Definitions of page regions

check Definition of test cases for individual PDF documents

compare Definition of test cases comparing the document under test with a refer-

ence document

The expected structure of all three sheets is described in the following sections. In all three sheets a
star "* " in the first column indicates a commented line.

The order of the columns must not be changed. Additional columns after the expected ones are al-
lowed. Additional sheets are also allowed.

A sheet can have empty lines. However, when a sheet has too many of them, the last lines with data
may not be read. It's therefore better to use the character * ' in the first column of each empty line.

Definition of Page Regions - Sheet 'regions'

Mostly, you will need to restrict a validation rule to a region of a page, not just to the whole page. For
example, it makes no sense to compare the text of full pages between two documents when the text
contains a date. So, PDFUnit requires that each test case references a defined page region.

A page region is given by 4 values: the x and the y coordinates of the upper-left corner, as well as
the width and the height of the region. All values are interpreted in millimeters. The values may have
decimal values, but PDFUnit rounds the decimals to the next integer values. The following image
shows examples:

a | B [ c [ D [ E [ F

1 | * Constraint file used for PDFUniIt selftests.

2 | = Definition of regions according to DIN5008, Form-A

3 *

4| id X y width height
"s | address region 25 32 80 40
Z info block 125 32 75 40
7] header 25 0 185 27

8 text body page 1 25 80 165 165
g | text body page 2ff 25 32 165 212
E page number region 25 245 165 12
| footer 25 260 165 30

12 left margin 0 0 25 297
E right margin 190 70 20 227

14 spacing below header 0 72 210 9

You can see that the sheet contains the column i d in addition to the 4 columns with numeric values.
This ID has to be unique and will be referenced by the test case definitions of the Excel sheets 'check’
and ‘compare’.
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Test Cases for Single PDF Documents - Sheet 'check’

The sheet 'check’ must be used to define test cases which relate to a single PDF document. It does
not cover test cases in which two documents are compared with each other. The existing columns are:

Column Name Comment

id Name (ID) of the test case

pages Pages this test should be used on

region Name of a page regions which is defined in the Excel sheet 'regions'
constraint Kind of validation. The allowed values are described below.

expected value The expected value, if a validation needs one.

whitespace This column contains a value indicating how whitespace will be handled. The

allowed values are described below.

message In this column an error message with placeholders can be defined. The place-
holders are also described below.

A B | C [ D E F G H

-

* Constraint file used for PDFUnit selftests.

* This sheet declares constraints to validate PDF documents according to rules defined by DIN 5008, Form-A.

2

3

4 |* id pages region constraint expected value = whitespace message
s | address region page 1 1 address region must contain Anschrift ignore Text is missing. ID: {id}, region: {region}.
s | infoblock page 1 1 info block must contain Infoblock normalize Text is missing. ID: {id}, region: {region}.
Z header all pages all header must contain Automated PDF Tests  keep Text is missing. ID: {id}, region: {region}.

8 text body page 1 1 text body page 1 must contain Lorem ipsum Text is missing. ID: {id}, region: {region}.
"3 | Texibersich Seite 2f_ID 2. text body page 2ff must contain Lorem ipsum Text is missing. ID: {id}, region: {region}.
I page number region all pages all page number region must match *Seite \d von \d * The page number is missing. ID: {id}, region: {region}.
11| footerall pages all footer must contain Firmenangaben Text is missing. ID: {id}, region: {region}.

e
B left margin all pages all left margin must be empty Regionis not empty. ID: {id}, region: {region}.
Z right margin pages 2ff 2. right margin must be empty Region is not empty. ID: {id}, region: {region}.
15 | spacing below header page 1 1 spacing below header must be empty Regionis not empty. ID: {id}, region: {region}.

5|
7| empty pages pages 1,2, 3 3 text body page 2ff must not be empty Regionis empty. ID: {id}, region: {region}.
I empty pages pages 4, 5 4.5 text body page 2ff must be empty Region should not contain text. ID: {id}, region: {region}.

Pages to which a Test Case is Restricted - Column 'page’

A test case definition is often restricted to individual pages of a document. The following list shows
all available syntax elements:

Pages Syntax in Excel
a single page 1

multiple, individual pages 1,3,5

all pages all

all pages after a given page (inclusive) 2.

all pages before a given page (inclusive) .5

all pages between (inclusive) 2.5

Two page numbers must be separated by a blank. A comma is optional.

Different Ways of Comparing Text - Column 'constraint’

Values in the column ‘constraint’ in the sheet 'check' are used for specifying how the actual content of
a document and the expected text will be compared. The following list shows the allowed values:
Keyword Behaviour

'must contain’ The text in the column 'expected value' must be part of the page region.
Additionally, this constraint type requires whitespace handling information.
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Keyword Behaviour

‘must not contain’ The text in the column 'expected value' must not exist in the page region

of the document. Additionally, this constraint type requires whitespace han-
dling information.

'must be empty"' The referenced region must not contain any text.
'must not be empty' The referenced region must have text.
'must match’ The text in the column 'expected value' will be taken as a regular expression

and executed against the text in the referenced region. At least one piece
of text must match.

'must not match’ The text in the column 'expected value' will be executed as a regular ex-

pression against the text in the referenced region. The test is successful if
no match is found.

The column 'constraint’ must not be empty. In such a case, PDFUnit throws an error message.

The sheet 'compare’ may have other values in the column ‘constraint’. Those values are described
later below.

Validate Signatures and Images - Column ‘constraint’

The column 'constraint' in the sheet 'check' can also contain keywords for validating signatures or
images in a document:

Keyword Behaviour
'is signed’ The PDF document has to be signed.
'is signed by A PDF document has to be signed. The expected name of the signatory has

to be put into the column 'expected value'.

'has number of images' The number of all visible images in the referenced page region will be com-

pared with the number of the expected images, which must be put into the
column 'expected value'.

Handling whitespaces - Column 'whitespace'

Text comparisons may fail due to differences in the whitespace. For example, text which is rendered
in different fonts may have line breaks at different positions.

Keyword Behaviour

'ignore’ All whitespaces are removed from the text before two strings are compared.
'keep' Whitespaces will be taken 'as is'.

‘normalize’ Whitespace at the beginning or the end of a text are deleted. Multiple white-

spaces between words are reduced to one blank.

Wrong values in the column 'whitespace' will cause an error message. If the 'whitespace' column is
left blank, the program defaults to 'normalize’.

Some validations, such as comparing bookmarks, are independent of whitespaces. For such valida-
tions, any declaration of whitespace handling will be ignored.

Expected Value - Column 'expected value'

For a test case to verify that a region of a test document contains an expected value, the Excel file
must provide a column for that value. This column is named ‘expected value'.
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If the 'constraint’ column has the values 'must match' or 'must not match’, the contents of the 'expected
value' column are used as a regular expression. More information about regular expressions can be
found online, for example on Wikipedia.

If the column ‘constraint' has the value 'has number of images', then the content of the 'expected value'
column will be parsed to an integer value.

Error Messages with Placeholders - Column 'message’

Individual error messages can be defined in the Excel sheets. These messages are shown in addition
to PDFUnit's validation messages. An error message in the Excel sheet may have placeholders for
runtime data. The following image shows some examples:

message
Text is missing. ID: {id}, region: {region}.
Text is missing. ID: {id}, region: {region}.
Text is missing. ID: {id}, region: {region}.
Text is missing. ID: {id}, region: {region}.
Text is missing. ID: {id}, region: {region}.
The page number is missing. ID: {id}, region: {region}.
Text is missing. ID: {id}, region: {region}.

The image shows clearly that placeholders in a text are enclosed with curly brackets. The following
placeholders can be used:

Placeholder Meaning

{id} The ID of the current test case

{pages} The page-number of the page where the error is detected
{region} The value in the column 'region’

{constraint} The value in the column 'constraint'

Placeholders can be used anywhere inside a text. The values of the placeholders at runtime are en-
closed in single quotation marks, so their is no need to use single quotes in the error messages in
the Excel sheet.

Test Cases Comparing Two Documents - Sheet ‘compare'

This Excel sheet can be used to declare validation rules for comparing two PDF documents. One
document is the 'document under test' and the second document is a reference document.

For comparative testing no information about an expected text need be given in the Excel sheet, so
the column 'expected value' is not provided in the sheet ‘compare’'.

Al B [ & [ D [ E F G

* Constraint file used for PDFUnit selftests.

* Definition of test cases.

*

1

2

3

4 | * id pages region constraint whitespace message
T info block page 1 1 info block same text normalize Different text found. ID: {id}, region: {region}.
"6 | | header as text all header same text keep Different text found. 1D: {id}, region: {region}.
"7 | |headeras image all header same appearance Different appearance between test PDF and the reference PDF. ID: {id}, region: {region}.
e | pages 1, 3, 4 as fext 1,3,4 body pages 2ff  same text normalize Different text found. 1D: {id}, region: {region}.
Z pages 1, 3, 4 as image 1,3,4 body pages 2ff  same appearance Different appearance between test PDF and the reference PDF. ID: {id}, region: {region}.
1| footer from page 2 2. footer same fext normalize Different fext found. 1D: {id}, region: {region}.

The meaning of columns is the same as described in the above sections for the sheet ‘check’. But in
the 'compare' sheet, other values are allowed in the 'constraint' column:
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Keyword Behaviour
'same text' Two PDF documents must have the same text in the referenced region.

Additionally, this constraint type requires whitespace handling information.

'same appearance' The referenced regions of the two PDF documents must be identical when

compared as rendered images.

‘'same bookmarks' The two PDF documents must have the same bookmarks. Obviously this

validation does not require page regions, but for technical reasons the col-
umn 'region’ must not be empty. Instead, the value 'NO_REGION' should
be supplied.

The image below shows a test comparing bookmarks of a 'PDF under test' with a reference PDF:

Al

B [ c [ D [ E [ F [ G

*

2 | &
*

E

5 *

Constraint file used for PDFUnit selftests.

Comparing bookmarks.
id pages region constraint | whitespace message

bookmarks  all NO_REGION same bookmarks Different bookmarks found. 1D: {id}.

PDFUnit searches the reference documents for a given PDF document in a subdirectory of its folder.
The subdirectory has to have the name 'reference’. The filename of the reference has to be the same
as the PDF under test.

Error Messages at Runtime

The validation of a PDF document does not end with the first detected failure. All defined rules of an

Excel

file are processed, and then an error message is created for each detected failure.
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Chapter 11. Unicode

PDF Documents Containing Unicode

Would the tests described so far also run with content that is not ISO-8859-1, for example with Russian,
Greek or Chinese text?

A difficult question. A lot of internal tests are done with Greek, Russian and Chinese documents, but
tests are missing for Hebrew, Arabic and Japanese documents. All in all it is not 100% clear that every
available test will work with every language, but it should.

The following hints may solve problems not only when working with UTF-8 files under PDFUnit. They
may also be helpful in other situations.

Single Unicode Characters

Metadata and keywords can contain Unicode characters. If your operating system does not support
fonts for foreign languages, you can use Unicode escape sequences in the format \ uXXXX within
strings. For example the copyright character “©” has the Unicode sequence \ uO0A9:

@rest
public void hasProducer_Copyri ght AsUni code() throws Exception {
String filename = "docunent Under Test. pdf ";

Assert That . docunent (fi | enane)
. hasProducer ()
.equal sTo("txt2pdf v7.3 \uOOA9 SANFACE Software 2004") // 'copyright'

Longer Unicode Text

It would be too difficult to figure out the hex code for all characters of a longer text. Therefore PDFUnit
provides the small utility Conver t Uni codeToHex. Pass the foreign text as a string to the tool, run the
program and place the generated hex code into your test. Detailed information can be found in chapter
9.2: “Convert Unicode Text into Hex Code” (p. 121). A test with a longer sequence may look like this:

@est

public void hasSubject_Geek() throws Exception {

String filename = "docunent Under Test . pdf ";

String expectedSubj ect = "Epyaatpio Mnxavikig Il TEI FIEIPAIA / MnxavoAoyor'";
String expectedSubject = "\u0395\u03Cl1\ u03B3\ u03B1\ uO3C3\ u0O3C4\ UO3AE"

"\ u03C1\ u03B9\ u03BF \ u039C\ u03B7\ u03C7\ u03B1"
"\ u03BD\ u03B9\ uO3BA\ UO3AE\ U0O3C2 \ u0399\ u0399 "
"\ u03A4\ u0395\ u0399 \ uO3A0\ u0395\ u0399\ uO3AL"
"\ u0391\ u0399\ u0391 / \u039C\ u03B7\ uO3C7\ UO3B1"

/1
/1
/1
/1
/1
/1 "\ u03BD\ uO3BF\ u03BB\ uUO3CC\ u03B3\ UO3BF\ U03B9";

+ o+ o+ ++

Assert That . docunent (fi |l enane)
. hasSubj ect ()
. equal sTo(expect edSubj ect)

Using Unicode within XPath Expressions

Chapter 13.11: “Using XPath” (p. 165) describes how to use XPath in PDFUnit tests. You can also
use Unicode sequences in XPath expressions. The following test checks that there is no XML node
below the node r sm Header ExchangedDocunent which contains the Unicode string \ u20AC:
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@est
publ i c voi d haszZugferdDat a_Cont ai ni ngEur 0oSi gn() throws Exception {
String filename = "ZUGFeRD_1p0_COVFORT_Kr af t f ahrversi cherung_Bruttoprei se. pdf ";
String euroSign = "\u20AC
String noText| nHeader =
"count (//rsm Header ExchangedDocunent //text ()[contains(., '%')]) = 0";
String noEuroSi gnl nHeader = String.format(noText!| nHeader, euroSign)
XPat hExpr essi on expr Nunber Of Tr adel t ens = new XPat hExpr essi on( noEur 0Si gnl nHeader) ;
Assert That . docunent (fi | enane)
. hasZugf er dDat a()
. mat chi ngXPat h( expr Nunber O Tr adel t ens)

File Encoding UTF-8 for Shell Scripts

Pay special attention to data read from the file system. Its byte representation depends on the en-
coding of file system. Every Java program that processes files depends on the environment variable
file.encodi ng.

There are multiple possibilities to set the environment for the current shell:

set _JAVA OPTI ONS=-Dfi | e. encodi ng=UTF8
set _JAVA OPTI ONS=-Dfi | e. encodi ng=UTF- 8

java -Dfile. encodi ng=UTF8
java -Dfil e. encodi ng=UTF-8

File Encoding UTF-8 for ANT

Maven -

During the development of PDFUnit there were two tests which ran successfully under Eclipse, but
failed with ANT due to the current encoding.

The following command did not solve the encoding problem:

/1 does not work for ANT

ant -Dfile.encodi ng=UTF-8

Instead, the property had to be set using JAVA_TOOLS_OPTI ONS:

/1 Used when devel opi ng PDFUnit:
set JAVA TOOL_OPTI ONS=-Dfi | e. encodi ng=UTF- 8

Settings in pom.xml for UTF-8

You can configure “UTF-8" in many places in the 'pom.xml'. The following code snippets show some
examples. Choose the right one for your problem:

<properties>

<proj ect . bui | d. sour ceEncodi ng>UTF- 8</ pr oj ect . bui | d. sour ceEncodi ng>

<proj ect.reporting. out put Encodi ng>UTF- 8</ proj ect . reporti ng. out put Encodi ng>
</ properties>

<pl ugi n>
<groupl d>or g. apache. maven. pl ugi ns</ gr oupl d>
<artifact|d>maven-conpil er-plugin</artifactld>
<versi on>2.5. 1</ ver si on>
<confi guration>
<encodi ng>UTF- 8</ encodi ng>
</ confi guration>
</ pl ugi n>

PDFUnit-Java, version 2016.05, created Jun 6, 2016 143



ppFUN:t Configure Eclipse to UTF-8

<pl ugi n>
<gr oupl d>or g. apache. maven. pl ugi ns</ groupl d>
<artifactl|d>maven-resources-plugin</artifactld>
<ver si on>2. 6</ ver si on>
<confi guration>
<encodi ng>UTF- 8</ encodi ng>
</ confi guration>
</ pl ugi n>

Configure Eclipse to UTF-8

When you are working with XML files in Eclipse, you do not need to configure Eclipse for UTF-8,
because UTF-8 is the default for XML files. But the default encoding for other file types is the encoding
of the file system. So, it is recommended to set the encoding for the entire workspace to UTF-8:

_iixi
|encoding Workspace =l -
B General See 'Startup and Shutdown fo tartup and shutd fe
. Content Types ee ‘Startup and Shutdown' for workspace startup and shutdown preferences =
- Workspace
B Web [+ Build automatically
. - CSSFiles i
-~ HTML Files
. ISP Files
= XML
“~ XML Files [ Always dose unrelated projects without prompt
Workspace save interval {in minutes): | 30 b
Workspace name (shown in window title): |
Open referenced projects when a project is opened
’7(__ Always { Never * Prompt
Text file encoding Mew text file line delimiter
¢ Default (Cp1252) {* Default (Windows)
+ Qther: |UTF-8 - " Other: [Windows
-
— =l
R —
@:} OK I Cancel |

This default can be changed for each file.

Unicode in Error Messages

If tests of Unicode content fail, the error message may be presented incorrectly in Eclipse or in a
browser. Again the file encoding is responsible for this behaviour. Configuring ANT to “UTF-8" should
solve all your problems. Only characters from the encoding “UTF-16" may corrupt the presentation of
the error message.

The PDF document in the next example includes a layer name containing UTF-16BE characters. To
show the impact of Unicode characters in error messages, the expected layer name in the test is
intentionally incorrect to produce an error message:
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/**
* The nane of the layers consists of UTF-16BE and contains the

* byte order mark (BOVW. The error nmessage is not conplete.
* |t was corrupted by the internal Null-bytes.

*/
@est
public void hasLayer_NaneCont ai ni ngUni code_UTF16_Error | nt ended() throws Exception {
String filename = "docunent Under Test . pdf";

/1 String |ayernane = "Ebene 1(4)"; // This is shown by Adobe Reader®,
/1 "Ebene _XXX"; // and this is the used string

String w ongNameW t hUTF16BE =
"\ u00f e\ u0of f\ UOOOOE\ uO000b\ uO000e\ u0000N\ UO000e\ UO00O \ u0000_XXX";

Assert That . docunent (fi | enane)
hasLayer ()
. equal sTo(w ongNameW t hUTF16BE) ;

When the tests are executed with ANT, a browser shows the complete error message including the
trailing string pyEbene _ XXX:

R = \daten\p...s\pdf\used-for- o innde icode_layerName.pdf' does not

contain a layer with the na 'byEbene xXX.

junit.framework.AssertionFailedError: 'C:\daten\p...s\pdf\used-for-tests\unicode

\un:.coda layerName.pdf' does not contain a layer with the name 'byEbene _XXX'.

at com.pdfunit.validators.LayerNameValidator . matchingComplete (LayerNameValidator.java:133)

at com.pdfunit.UnicodeTests.hasLayer NameContainingUnicode UTF1l6 ErrorIntended (UnicodeTests.java:274)

But the JUnit-View in Eclipse cuts the error message after the internal Byte-Order-Mark. The message
.\uni code_| ayer Nane. pdf' does not contain a layer with the name 'py
should end with Ebene_XXX:

1

'I1
o,
(=
5
m
151

: L
Failure Trace

P
com.pdfunit.errors. PDFUnitError: 'C:\daten'\p. . .s\pdfiused-for-tests\unicode \unicode_layerMame.pdf does not contain a layer with the na w

at com.pdfunit. validators, LayerMameValidator matchingComplete{LayerMameValidator java: 131)
at com.pdfunit.UnicodeTests.hasLayer_MameCaontainingUnicode_UTF 16_ErrorIntended(UnicodeTests. java: 284)

s
o

Unicode for invisible Characters - &nbsp;

A problem can occur due to a “non-breaking space”. Because at first it looks like a nhormal space, the
comparison with a space fails. But when using the Unicode sequence of the “non-breaking space”
(\ UOOADQ) the test runs successfully. Here's the test:

@est
public void nodeVal ueWt hUni codeVal ue() throws Exception {
String filename = "docunent Under Test . pdf";

Def aul t Nanespace defaul t NS = new Def aul t Nanespace("http://ww. w3. or g/ 1999/ xht ml ") ;
String nodeValue = "The code ... the button's";

String nodeVal ueWthNBSP = nodeVal ue + "\ u00AQ"; // The content terminates with a NBSP.
XM_Node nodeP7 = new XM_Node("default:p[7]", nodeVal ueWthNBSP, defaul tNS);

Assert That . docunent (fi | enane)
. hasXFADat a()
.wi t hNode( nodeP7)
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Chapter 12. Installation, Configuration, Update

12.1. Technical Requirements

PDFUnit needs Java 7 or higher.

If you run PDFUnit with ANT, Maven or other tools, you have to install those tools independently from
PDFUnit.

Tested Environments

PDFUnit was successfully tested in these environments:

Operating System Java Version

* Windows-7, 32 + 64 Bit * Oracle JDK-1.7, 32 + 64 Bit

e Kubuntu Linux 12/04, 32 + 64 Bit » Oracle JDK-1.8, Windows, 32 + 64 Bit

* Mac OS X, 64 Bit * IBM J9, R26_Java726_SR4, Windows 7, 64 Bit

More combinations of Java and operating systems will be tested in the future.

If you have any problems with the installation, please contact us at info[at]pdfunit.com.

12.2. Installation

Download of PDFUnit-Java

Download the file pdf uni t - j ava- VERSI ON. zi p from the project site: . If you have purchased a
license, you get a new ZIP file by mail.

Unzip the file in a folder, for example into PRQJECT_HOME/ | i b/ pdf uni t - j ava- VERSI ON. In the
following text that folder is refered to as PDFUNI T_HOVE.

Configuring Classpath

All JAR files which are distributed by PDFUnit need to be included in the classpath. Also the file
pdf unit. config.

If you have a licensed PDFUnit, add the license key file | i cense- key_pdfuni t-java.lic tothe
classpath too.

Using PDFUnit without a License Key

You are welcomed to evaluate PDFUnit. In this case, a message box appears showing a simple math
calculation you have to solve. If you calculate successfully the test will run, otherwise you have to
restart your test and calculate again.

PDFUnit in Evaluation Mode x|

porFUn:t
PDFUnit did not find a valid license key.

To continue working, please calculate.

What is the result: 2990 - 24
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Sometimes, the message box is covered by other applications. Then the ANT or Maven script is
blocked. Minimize all applications to look for the message box.

Order a License Key

If you use PDFUnit in a commercial context you need a license. Write a mail to info[at]pdfunit.com and
ask for a license. You will receive an answer as soon as possible.

The license fee is calculated individually. A small company should not pay as much as a big company,
and someone testing only a few PDF documents, of course, pays less. And if you want to get a free
license, give us some reasons. It is not impossible.

Use License Key

If you have ordered a license you will receive a ZIP file and a separate file | i cense- key pdfuni t -
j ava. | i c. Install the content of the ZIP file as described above and include the license file in your
classpath.

Any change to the license file makes it unusable. If this happens contact PDFUnit.com and ask for
a new license file.

Verify the Installation

If you have a problem with the configuration start the script verifylnstallation.bat or
verifylnstallation.sh. You will get a detailed problem analysis. See chapter 12.6: “Verify-
ing the Configuration” (p. 151).

12.3. Setting Classpath in Eclipse, ANT, Maven

All development environments need a classpath with these entries:

+ all JAR files delivered by PDFUnit
* the file pdf uni t. config

» thefilel i cense-key pdfunit-java.li c if PDFUnitis used with a license
If PDFUnit does not find the files it will give error messages like these:

e Could not find 'pdfunit.config' . Verify classpath and installation.

* No valid license key found. Switching to evaluation node. Contact
PDFUnit.comif you are interested in a |icense.

« Afield of thelicense-key-file could not be parsed. Do you have the correct
I'icense-key file? Check your classpath and PDFUnit version. Please, read
t he docunentati on.

In the following examples show how to configure the classpath in different environments. Additionally
chapter 12.4: “Set Paths Using System Properties” (p. 150) describes how to use system properties
to declare the location of the files pdf unit. configandli cense-key_pdfunit-java.lic.

Configuring Eclipse

A simple way to configure Eclipse for PDFUnit is to include the installation directory PDFUNI T_HOVE
and all JAR files individually in the classpath:
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i Package Explorer X = <f;>| A0 = = (|
Bl-kgy pdfunitjava_demos [sampleProjects pdfunit-java_demosftrunk] |&]
[ srcftestfiava
[ srcftestfresources

Another option is to move the file pdf uni t . confi g out of PRQJECT HOME into another folder, for
example src/t est/resour ces, and put that folder into the classpath.

% Package Explorer 3 E|<}‘==g'>|E = = O

-

@
£-g3

=| config.properties

| license-key_pdfunit-java lic —
= srcituture-use

B Referenced Libraries

Bl IRE System Library [jdk1.8.0_31]

(= build_ant

(= dbdata

&= distribution

| o

PDFUnit includes the file PDFUNI T_HOVE/ pdf uni t - j ava- VERSI ON_j avadoc. zi p which can be
registered in Eclipse to let Eclipse show the Javadoc comments.

-I:}Javadoc For 'pdfunit-java-2016.05.jar’ ol =]

™ Javadoc URL (e.g. http:/fwww.sample-url.org/doc/ or "fle:/f/c: fmyworkspace fmyproject/doc’)

Javadoc location path:l Browse. .. |
Yalidate. .. |

' Javadoc in archive
" External file % Workspace file

Archive path: Ipdﬁ.mit—java_demos;’libfpdﬁmit—zo16.05_]'ava—1.?fpdﬁmit—java—zo16.05_iavadoc.zip

Path within archive: I
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Configuring ANT

Many options exist to configure ANT for PDFUnit. In all options the JAR files of PDFUNI T_HOVE and
PDFUNI T_HQOVE/ | i b/ * have to be put into the classpath. Additionally the file pdf uni t . conf i g must
be included in classpath.

If you have not changed the pdf uni t. confi g, it is simple to include PDFUNI T_HQOVE itself in the
classpath additionally to the JAR files as is shown by the following listing:

<l--
It is inportant to have the directory of PDFUnit itself in the classpath
because the file 'pdfunit.config" nust be found

-->

<property name="dir. buil d.cl asses" val ue="bui | d/ cl asses" />
<property nane="dir.external.tools" val ue="lib-ext" />
<property nane="dir.external.tools.pdfunit" value="Iib-ext/pdfunit-2016.05" />

<path id="project.classpath">
<pat hel enent |ocation="${dir.external.tools.pdfunit}" />
<pat hel ement |ocation="${dir.build.classes}" />

<l-- |f there are problens with duplicate JARs, use nore detailed filesets: -->
<fileset dir="${dir.external.tools}">
<include nane="**/*_jar"/>
</fileset>
</ pat h>

The file pdf uni t. confi g can be moved to an individual folder, for example into src/test/re-
sour ces. This way is recommended if you want to change the config file. How to configure PDFUnit
is described in chapter 12.5: “Using the pdfunit.config File” (p. 150). Then the classpath in ANT looks
like this:

<path id="project.classpath">
S
The file 'pdfunit.config" should not be |ocated nore than once in
the cl asspath, because it hurts the DRY principle
oo D
<pat hel enent | ocation="src/test/resources" />
<pat hel enent | ocation="${dir.external.tools.pdfunit}" />
<pat hel enent | ocation="${dir.build.classes}" />

<l-- |If there are problens with duplicate JARs, use nore detailed fileset: -->
<fileset dir="${dir.external.tools}">
<i ncl ude name="**/*_jar"/>

</[fileset>
</ pat h>

Configuring Maven
The current release of PDFUnit (2016.05) is not provided in a public Maven repository. To use it with
Maven despite this fact, you have to install it into a local or company-wide repository. You can do it
with the following command. Change to the directory PDFUNI T_HOME\ | i b and run this command:
mvn install:install-file -Dfil e=<PATH TC>pdf unit-j ava- VERSI ON. j ar - DponFi | e=<PATH_TO>pom xn1

The next step is to copy pdf uni t. confi g into the directory src/test/resources.

The following image shows the resulting project layout:
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[% Package Explorer 2 =] <“='=';> ~ = 0
EE‘} pdfunit-java_demos

h config.properties
: |¥] license+key_pdfunitjava.lic

f
*- B, Referenced Libraries

H--B JRE System Library [jdk1.8.0_31]
H-[= build_ant

H--(= dbdata

H-[= distribution

H-[= docs

H-= lib

H-[= src

H-(= target

H-[= tmp

- |X] build_zip-project. xml -
« | »

Register the PDFUnit library to your pom xm .

o 0 O e O o O B O N e O P B e B

<dependency>
<gr oupl d>com pdf uni t </ gr oupl d>
<artifactld>pdfunit</artifactld>
<ver si on>2016. 05</ ver si on>
<scope>conpi | e</ scope>

</ dependency>

Last Step for Licensed PDFUnit

The license file | i cense- key_pdf unit-java.|lic mustalso be included in the classpath. Other-
wise the message box with the math calculation is shown.

12.4. Set Paths Using System Properties

The files pdf uni t. confi g and the license key file can be placed outside of the classpath. But then
their location has to be declared by Java system properties. The keys of the properties are:

e -Dpdfunit.configfile
e -Dpdfunit.licensekeyfile

Dependent on your test system (Eclipse, ANT or Maven) these parameters can be set in many ways.
Use the common information to see, how Java system properties are set in your specific environment.
A less known option is the operating system environment variable _JAVA OPTI ONS which works for
all test systems:

set _JAVA OPTI ONS=- Dpdfunit.configfile=..\nyfolder\pdfunit.config

If you have questions about this topic, write a mail to info[at]pdfunit.com.

12.5. Using the pdfunit.config File

Typically PDFUnit does not need to be configured, but the file pdf uni t . conf i g gives you the chance
to do so. The following sections show you how:

Locale of PDF Documents

Java needs a locale when working with date values and for the conversion of strings into lowercas-
es too. PDFUnit reads the value of the locale from pdf uni t. confi g. All the constants defined in
java. util.Local e are allowed. The default value is en (English).
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HHHH A
# Local e of PDF docunents, required by some tests.
I R R R R
pdf.l ocale = en

#pdf . | ocal e = de_DE

#pdf .l ocal e = en_WK

You can write all values in lowercase or uppercase. PDFUnit also accepts underscore and hyphen as
a delimiter between language and country.

If you delete the key pdf . | ocal e from pdf uni t. confi g by accident, then the default locale from
the Java-runtime is taken (Local e. get Def aul t () ).

Output Folder for Error Images

When a difference is detected while comparing rendered pages of two PDF documents, a diff image
is created. It shows the referenced document on the left and differences to the actual test document
on the right side. The differences are shown in red. The name of the test is placed above the image.

You can configure the output directory in the pdf uni t. confi g. By default the diff images will be
stored in the directory containing the test PDF. That might be useful for some projects. But when you
want to have a fixed folder for all diff images, you can configure that behaviour by using the property
di ffimage. out put. path.files:

SREGHEF AR S R R S R R T S R R T T R R R R

The path can be absolute or relative. The base of a relative path depends
on the tool which starts the junit tests (Eclipse, ANT, etc.).
The path nust end with a slash. It nust exist before you run the tests.

If this property is not defined, the directory containing the PDF
files is used.

R HHHHBHH B H B R R R R R H R H R R R R R R
iffimge.output.path.files = ./

O HHHFHHHHH

12.6. Verifying the Configuration

Verifying with a Script

The installation of PDFUnit can be checked using a special program, started with the script
verifylnstallation.bat orverifylnstallation.sh:
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Verify the installation of PDFUnIt

set CURRENTDI R=%-dp0O
set PDFUNI T_HOVE=%CURRENTDI R%

Change the installation directories depending on your situation:

set ASPECTJ_ HOVE=%DFUNI T_HOVE% | i b/ aspectj-1.8.7

set BOUNCYCASTLE_HOVE=%DFUNI T_HOVE% | | b/ bouncycast | e-j dk150n- 153

set JAVASSI| ST_HOVE=%DFUNI T_HOVE% | i b- ext /] avassi st - 3. 20. 0- GA

set JUNI T_HOVE=%DFUNI T_HOVE% | i b/ junit-4.12

set COVMONSCOLLECTI ONS_HOVE=%DFUNI T_HOVE% | i b/ commons-col | ections4-4.1
set COMMONSLOGGE NG HOVE=%PDFUNI T_HOVE% | i b/ commons- | oggi ng- 1. 2

set PDFBOX_HOVE=%DFUNI T_HOMVE% | i b/ pdf box-2. 0.0

set TESS4J_HOVE=%PDFUNI T_HOVE% | i b/ t ess4j-3.1.0

set VI P_HOVE=%DFUNI T_HOVE% | i b/ vi p- 1. 0. 0

set ZXI NG_HOVE=%DFUNI T_HOMVE% | i b/ zxi ng-core-3.2.1

set CLASSPATH=

set CLASSPATH=%ASPECTJ_HOVE% * ; %CL ASSPATHY%

set CLASSPATH=YBOUNCYCASTLE_HOVEY% * ; UCL ASSPATHY%
set CLASSPATH=%COMMONSCOLLECTI ONS_HOVEY% * ; UCLASSPATHY%
set CLASSPATH=%COMMONSLOGG NG _HOVE% * ; %CL ASSPATHY%
set CLASSPATH=%J AVASSI ST _HOVEY4 * ; UCL ASSPATHY%

set CLASSPATH=%JUNI T_HOVE% * ; UCLASSPATH%

set CLASSPATH=%’DFBOX_HOVE% * ; %CL ASSPATHY%

set CLASSPATH=9AESS4J HOVEY * ; UCLASSPATHY

set CLASSPATH=%ESS4J HOVEY | i b/ * ; UCLASSPATH%

set CLASSPATH=%/ P_HOVE% * ; %CL ASSPATHY%

set CLASSPATH=%ZXI NG _HOVE% * ; UCL ASSPATHY%

;. The folder of PDFUnit-Java:

set CLASSPATH=%DFUNI T_HOVE% bui | d_ant / cl asses; %CLASSPATHY%
: The JAR files of PDFUnit-Java:

set CLASSPATH=%DFUNI T_HOVE% ; %CL ASSPATHY%

Run installation verification:
java org.verifyinstallation.VIPMain --in pdf uni t _devel opnment. vi p
--out verifylnstallation_result.htm
--xslt ./lib/vip-1.0.0/vip-java_sinple.xslt

You have do edit the paths depending on your installation.

The stylesheet option is provided to use individual stylesheets. If you don't use a stylesheet, a simple
one is used automatically.

The script produces the following output on the console:

Checking installation ...
finished. Report created, see 'verifylnstallation_result.htm"’.

The resulting report file shows errors and information about the classpath, environment variables and
other runtime related data:

£) Mozilla Firefox =loix|

Fle Edit View History Bookmarks Tools Help

“4 file: //JF: jverifyInstallation_result.html x I + |

PDFUnit Demo, Version 2016.05 - Installation Verification j
Date. 2016-04-09T18:59.03
Summary: Errors found
# File 'pdfunit conf does not exist.
Work Directory
Work directory: Fipdfunit-java_demos

can read: true
can write: true
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SRS —— =10l x|
(.} fles/ffCs/datenfpdf. Jopment.vp.outtml % | + |
2
Classpath
_

o F:\workspace\pdfunit-java‘build_ant\classes

* Fworkspace\pdfunit-java\lib\xmlunit-2.0-alpha_customized\xmlunit-sumo-2.0alpha.jar
» Fiworkspace\pdfunit-java'lib\ant-1.8.3\ant-launcher jar

» Fiworkspace\pdfunit-javalib\ant-1.8.3\ant.jar

¢ Fworkspace\pdfunit-java\lib\ant-1.8 3\tools.jar

» F:\workspace\pdfunit-java\liblaspectj-1.6.12\aspectjt.jar

* Fiworkspace\pdfunit-java\lib\aspectj-1.6.12\aspectjtools.jar

« Flworkspace\pdfunit-java'lib\aspectj-1.6.12\aspectjweaver.jar

Verifying as a Unit Test

The verification of the installation can also be done as a unit test. That makes it possible to visualize
the system environment of the current tests in the context of ANT, Maven or Jenkins.

Within a simple unit test you can use a special method:

/*
* The method verifies that all required libraries and files are found on the
* classpath. Additionally it |ogs some system properties and wites
* all to System out.
*/
@est
public void verifyRequriedFil|l esAndLi braries() throws Exception {
Assert That . instal |l ati onl sd ean(" pdf uni t _devel opnent . vi p");

The method performs the same internal checks as the script described above. If a configuration error
exists, the test is “red” and the error message points to the created HTML file:
iaix]

| 7 it Test Resuits: com pelunitntemal._. % | & |

Unit Test Results.

Designed for use with JUnit and Ant

Class com.pdfunit.internal._InstallationTest

Name Tests Errors Failures Skipped Time(s) Time Stamp Host

_InstallationTest 1 1 0 0.078  2013-10-22T20:45:55 NOTEBOOK64
Tests

Name Status Type Time(s)

verifyRequriedFilesAndLibraries Error  Configuration ERROR. See output f 0.078

> ‘pdfunit_development.ivp.out.html’.
org.ivp. IVPException: Configuration ERROR. See output file 'pdfunit development.ivp.ont.html'.
at org.ivp.IVP.veri fyAndReport (IVE. java:192)

at org.ivp.IVP.verifyInstallation(IVE.java:134)

at com.pdfunit.AssertThat.installationIsClean {AssertThat. java:177)

at

com. pdfani &

al. TnstallationTest.verifyRequriedFilesAndlibraries( InstallationTest.java:45)

Properties »

The report file contains the same data as when it was created by a shell script.

12.7. Installation of a New Release

The installation of a new release of PDFUnit-Java runs just like the initial installation, because PDFUnit
is always delivered as a full release, never as an incremental release.

Getting the New Release

If you use PDFUnit without a license, download the new ZIP file from the internet: .

If you use PDFUnit with a license, you will receive a new release by mail with an attached ZIP file
and a license file.
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First Steps for all Development Environments

Before you start installing the new release, run all existing unit tests with the old release. They should
be “green”.

Save your project.

Install the Update

Unzip the new release, but not into the existing project folder. In the following text the folder with your
new release is called PDFUNI TJAVA HOVE_NEWand the project folder is called PRQJECT _HOVE.

Delete the folder PROOECT _HOVE/ | i b/ pdf uni t - OLD- VERSI ON.

Copy the directory PDFUNI TJAVA HOVE_NEW!to the folder, where the old release was located, for
example to PRQJECT_HOME/ | i b/ pdf uni t - NEW VERSI ON.

If you had placed the file pdf uni t . confi g in a different folder than the installation folder, copy the
corresponding new file from PRQJECT_HOMVE/ | i b/ pdf uni t - NEW VERSI ON to that folder where it
was located in the old release.

If you used the file pdfunit.config with individual settings, transfer the changes to the
pdf uni t. confi g of the new release.

If you use PDFUnit with a license, copy the new license file | i cense- key pdfunit-java.lic to
the folder containing the old release.

Next Steps in ANT

No configuration steps are necessary for ANT if you have declared the classpath as described before
in this chapter.

Next Steps in Maven

The new release has to be installed into your local or company-wide repository. Open a shell, change
to the directory PROIECT _HOVE/ | i b/ pdf uni t - NEW VERSI ON and submit the following command:

m/n install:install-file -Dfile=pdfunit-java-VERSI ON.jar -Dponfile=pom xni
Next Steps in Eclipse

Include all new JAR files in the build path. Remove the old JAR files from the build path. Eclipse should
not show any build path error.

Register the Javadoc documentation again as described in chapter : “Configuring Eclipse” (p. 147).

Last Step

Run the existing tests with the new release. If there are no documented incompatibilities between the
new and the old release, the tests should run “green” again. Otherwise read the release information.

12.8. Uninstall

PDFUnit can be uninstalled cleanly by deleting the installation directories. PDFUnit doesn't create any
entries in the registry or system directories, so none need to be removed. Don't forget to remove the
references to JAR files and PDFUnit directories from your own scripts.
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Chapter 13. Appendix

13.1. Instantiation of PDF Documents

The following list shows the methods and data types to read PDF documents for tests:

/! Possibilities to instantiate PDFUnit with a test PDF:

Assert That . docunment (St ri ng pdf Docunent )

Assert That . docunent (Fil e pdf Docunent )

Asser t That . docunent ( URL pdf Docunent )

Assert That . docunent (| nput St r eam pdf Docunent )

Assert That . docunent ( byt e[ ] pdf Docunent )

/1l The same with a password when the PDF is encrypted:

Assert That . docunment (Stri ng pdf Docunent, String password)
Assert That . docunent (Fil e pdf Docunent, String password)
Assert That . docunent ( URL pdf Docunent, String password)
Assert That . docunent (| nput St ream pdf Docunent, String password)
Assert That . docunent ( byt e[ ] pdf Docunent, String password)

/1l Instantiate a test PDF and a reference PDF:
Assert That . docunent (. .). and( pdf Ref er ence) O
Assert That . docunent (.. ). and(pdf Ref erence, String password) 0O

/1 Instantiate an array of test docunents:

Assert That . eachDocunent (String pdf Docunent )
Assert That . eachDocunent (Fil e pdf Docunent )
Assert That . eachDocunent ( URL pdf Docunent )

Asser t That . eachDocunent (| nput St r eam pdf Docunent )

/'l Instantiate an array of password protected test docunents:

Assert That . eachDocunent (Stri ng pdf Docunent, String password)
Assert That . eachDocunent (Fil e pdf Docunent, String password)
Assert That . eachDocunent ( URL pdf Docunent, String password)

Asser t That . eachDocunent (| nput St r eam pdf Docunent, String password)

/1 Instantiate PDF docunents in a folder:
Assert That . eachDocunent (). i nFol der (. .) O

oo Also, a referenced PDF document can be read from a Stri ng, Fil e, URL, | nput St r eam

orbyte[].

O PDFUnit collects all PDF files in the given folder and runs the test with each of them. The

process stops if one of the PDF files does not pass the test.

If documents are password protected, PDFUnit needs either the “user password” or the “owner pass-

word” to open the file.

13.2. Page Selection

Predefined Pages

Constants help your tests to focus on specific pages in a PDF document. Their names clearly express

their intent:

/'l Possibilities to focus tests to specific pages:

com pdf uni t. Const ant's. ANY_PAGE com pdf uni t. Const ant s. ON_ANY_PAGE
com pdf uni t. Const ant s. EVEN_PAGES com pdf uni t. Const ant s. ON_EVEN_PACES
com pdf uni t. Const ant s. EACH _PAGE com pdf uni t. Const ants. ON_EACH PAGE

com pdf uni t. Const ant s. EVERY_PAGE com pdf uni t. Const ant s. ON_EVERY_PAGE
com pdf uni t. Const ant s. FI RST_PAGE com pdf uni t. Const ant s. ON_FI RST_PAGE
com pdf uni t. Const ants. LAST_PAGE com pdf uni t. Constants. ON_LAST_PAGE
com pdf uni t. Const ant s. ODD_PAGES com pdf uni t. Const ants. ON_ODD_PAGES

The constants on the left-hand side have the same meaning as those on the right-hand side. The right-
hand side is supported to be compatible with older releases.
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Here an example using one of the constants:

@est
public void hasText_ Ml tipl eSearchTokens_EvenPages() throws Exception {
String filename = "docunent Under Test . pdf ";

Assert That . docunent (fi | enane)
.restrictedTo( EVEN_PAGES)
. hasText ()
.containing("Content", "even pagenumnber")

Individual Pages

The next example shows how individual pages can be addressed: Page numbers must be separated

by commas.

@est

public void hasText_OnMil tipl ePages() throws Exception {
String filename = "docunent Under Test . pdf ";

PagesToUse pagesl123 = PagesToUse. get Pages(1, 2, 3);
Assert That . docunent (fi | enane)
.restrictedTo(pagesl23)

. hasText ()
.cont ai ni ng("Content on")

Two methods are available to select a single page or a set of pages:

/'l How to define individual pages:

PagesToUse. get Page(2) ;
PagesToUse. get Pages(1, 2, 3);

Open Ranges

Various methods are available to define a ranges of pages at the beginning or at the end of a document:

/1 How to define open ranges:

ON_ANY_PACE. after(2);
ON_ANY_PACE. bef ore(3);

ON_EVERY_PAGE. after (2);
ON_EVERY_PAGE. bef ore(2);

The lower- or upper-limits are excluded from the expected date range.

The following example validates a PDF document starting with page 3.

@est

public void conpareFor mat _OnEveryPageAfter () throws Exception {
String filename = "docunent Under Test . pdf ";
String fil enameRef erence = "reference. pdf";

PagesToUse pagesAfter2 = ON_ANY_PAGCE. after(2);

Assert That . docunent (fi |l enane)
.and(fil enaneRef erence)
.restrictedTo(pagesAfter?2)
. haveSaneFor nat ()

Inner Ranges

And finally, it's possible to define a range of pages inside a document using
PagesToUse. spanni ngFron().to().
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@est
public void hasText _Spanni ngOver 2Pages() throws Exception {
String filename = "docunent Under Test . pdf";

String textOnPagel = "Text starts on page 1 and ";
String textOnPage2 = "continues on page 2";

String expectedText = textOnPagel + textOnPage2;
PagesToUse pageslto2 = PagesToUse. spanni ngFron{1).to(2);

/1 Mark the section w thout header and footer:

int leftX = ;
int upperY = 30;
int wdth = 182;
int height = 238;
PageRegi on regi onW t hout Header AndFoot er = new PageRegi on(l eft X, upperY, wi dth, height);

Asser t That . docunent (fi | enane)
.restrictedTo(pageslt02)
.restrictedTo(regi onWt hout Header AndFoot er)
. hasText ()
. cont ai ni ng( expect edText)

Important Hints

» Page numbers begin with '1".

» The page number in bef ore(int) and aft er (i nt) are both exclusive.

» The page numberinfrom(int) andto(i nt) are both inclusive.

* ON_EVERY_PAGE means that the expected text has to exist on each page in the given range.

* When using ON_ANY_PAGE, a test is successful if the expected string exists on one or more pages
in the given range.

» TheuseofrestrictedTo(PagesToUse) andrestrictedTo(PageRegi on) has no effect on
methods applied to the full document.

13.3. Defining Page Areas

Comparing text or rendered pages can be restricted to regions of one or more pages. Such an area is
defined by four values: the x/y values of the upper left corner, the width and the height:

/] Instantiating a page region
public PageRegion(int leftX, int upperY, int width, int height) O
public PageRegion(int leftX, int upperY, int width, int height, FormatUnit init)

O If no unit is set, PDFUnit uses the unit M LLI METERS.

Page regions can be defined using millimeters or points. Further information to the units are described
in chapter 13.8: “Format Units - Points and Millimeters” (p. 163).

Here's an example:

@est
public void hasText OnFi r st Page_| nPageRegi on() throws Exception {
String filename = "docunent Under Test . pdf";
int leftX = 17; // in mllineter
int upperY = 45;
int wdth = 60;
int height = 9;

PageRegi on pageRégi on = new PageRegi on(l eftX, upperY, wi dth, height);

Assert That . docunent (fi | enane)
.restrictedTo(Fl RST_PAGE)
.restrictedTo(pageRegi on)
. hasText ()
.containing("on first")
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Comparing Text

It's easy to use a region of a page in a test. But it might be more difficult to find the right values for
the region you need. PDFUnit provides the utility Render Pdf PageRegi onTol mage to extract a page
section into an image file (PNG). You can use that program using mm

Render a part of a PDF page into an image file.

@cho of f

setl ocal

set CLASSPATH=./
set CLASSPATH=. /
set CLASSPATH=./
set CLASSPATH=./
set CLASSPATH=. /

b/ aspectj-1. 8. 7/ *; UL ASSPATH%

b/ commons- | oggi ng- 1. 2/ *; UCLASSPATH%
b/ pdf box- 2. 0. 0/ *; UCL ASSPATH%

b/ pdf uni t - 2016. 05/ *; UCL ASSPATH%

i

I
li
I
I
bui | d_ecl i pse; UCLASSPATHY%

set TOOL=com pdf unit.tool s. Render Pdf PageRegi onTol mage
set PAGENUMVBER=1

set OUT

DIR=./tnp

set | N_FI LE=./cont ent/docunment For Text d i ppi ng. pdf
set PASSWD=

Al values nmust be mllineter:
set UPPERLEFTX=135
set UPPERLEFTY=30
set WDTH=70
set HEI GHT=30
set PAGEHEI GHT=297

java 9%00L% 9N FILE% 9PAGENUMBERY  %OUT_DI R%
%WPPERLEFTX%  %JPPERLEFTY% 9N DTH%  %EI GHT%  %PAGEHEI GHT%
YPASSWDY%

endl ocal

The generated image needs to be checked. Does it contain the section you want? If not, change the
parameters until they are right. Then you can copy the four values into your test.

13.4. Comparing Text

Expected text and actual text on a PDF page can be compared using the following methods:

/1 Methods w th configurable whitespace processing. Default is NORVALI ZE:

. cont ai ni ng( sear chToken ) O
. cont ai ni ng(sear chToken , Wi t espaceProcessi ng) O
.containing(String[] searchTokens

.containing(String[] searchTokens , Wi t espaceProcessi ng)
.endi ngW t h(sear chToken )
.endi ngWt h(sear chToken , Wi t espaceProcessi ng)

. equal sTo(searchToken )

. equal sTo(searchToken , Wi t espaceProcessi ng)
.first(searchToken )
.first(searchToken , Wi t espaceProcessi ng) O
. not Cont ai ni ng( sear chToken )

. not Cont ai ni ng( sear chToken , Wi t espaceProcessi ng)

.not Cont ai ni ng(String[] searchTokens )

.not Contai ning(String[] searchTokens, \WitespaceProcessing)
.startingWth(searchToken )
.starti ngWth(searchToken , Wi t espaceProcessi ng)
.then(searchToken) O

/1 Methods with whitespace processi ng NORVALI ZE:

. not Endi

ngW t h(sear chToken)

.notStartingWth(searchToken)

/1 Methods w thout whitespace processing:
. mat chi ngRegex( r egex)
. not Mat chi ngRegex(r egex)

O

Methods without the second parameter normalize the whitespaces. That means whitespaces
at the beginning and the end are removed and all sequences of any whitespace within a text
are reduced to one space.

The processing of whitespaces in these methods is controlled by the second parameter. For
this parameter, the constants | GNORE, NORMALI ZE, and KEEP exist. The constants are ex-
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plained separately in section 13.5: “Whitespace Processing” (p. 159). They can be used in
all methods with 'WhitespaceProcessing' as a second parameter.
oo The method t hen( . .) always processes whitespaces in the same way asfirst(..).

Comparisons with regular expressions follow the rules and possibilties of the class
java.util.regex. Pattern:

/1 Using regul ar expression to conpare page content

@est
public void hasText Matchi ngRegex() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
.restrictedTo( Fl RST_PAGE)
. hasText ()
. mat chi ngRegex(". *[ Cc]ontent.*")

The methods cont ai ni ng(String[]) and not Cont ai ni ng(String[]) can be called with mul-
tiple search terms. A test with cont ai ni ng(String[]) is considered successful if each expected
term appears on every selected page. A test with not Cont ai ni ng(Stri ng[]) is considered suc-
cessful if none of the terms exist on any of the selected pages:

@est
public void hasText Not Contai ni ng_Mul ti pl eSear chTokens() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
.restrictedTo( Fl RST_PAGE)
. hasText ()
. not Cont ai ni ng("even pagenunber", "Page #2")

13.5. Whitespace Processing

Almost all tests compare strings. Many comparisons would fail if whitespaces remained as they
are. So, you can control the way whitespaces are handled using one of the following constants.
NORMALI ZE WHI TESPACES is the default if nothing is declared:

/1 Constants for whitespace processing:

com pdf uni t. Const ant s. | GNORE_WH TESPACES
com pdf uni t. Const ants. | GNORE

com pdf uni t. Const ant s. KEEP_\WHI TESPACES

O
O
O
com pdf uni t. Const ant s. KEEP O

com pdf uni t. Const ant s. NORMALI ZE_WHI TESPACES [
com pdf uni t. Const ant s. NORVALI ZE O

oo All whitespaces are deleted before comparing two strings.
oo Existing whitespaces are not changed.

0d Whitespaces at the beginning and at the end of a string are deleted. Any sequences of white-
spaces within a text are reduced to one space.

Each set of two constants has the same meaning. The redundancy is provided to support different
linguistic preferences.

An example:
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@rest
public void hasText_ W thLi neBreaks_Usi ngl GNORE() throws Exception {
String filename = "docunent Under Test . pdf "

String expected = "PDFUnit - Automated PDF Tests http://pdfunit.com " +
"This is a docunent that is used for unit tests of PDFUnit itself." +
"Content on first page." +
"odd pagenunber" +
"Page # 1 of 4";

Assert That . docunent (fi | enane)
.restrictedTo( Fl RST_PAGE)
. hasText ()
. equal sTo(expect ed, | GNORE_WH TESPACES)

The expected string in this example is written completely without linebreaks, although the PDF page
contains many of them. However when using | GNORE_WHI TESPACES the test runs successfully.

NORMALI ZE_WHI TESPACES is the default when nothing else is set explicitly. Test methods in which
a flexible treatment of whitespaces does not make sense do not have a second parameter.

As an exception to this rule, no method involving regular expressions changes whitespaces automat-
ically. It is up to you to integrate the whitespace processing into the regular expression, for example
like this:

(?ms). *print(.*)

The term ( ?r8) means that the search extends over multiple lines. Line breaks are interpreted as
characters.

13.6. Single and Double Quotation Marks inside Strings

Different Types of Quotes

Important Notice: The term “Quote” has different meanings as the following picture shows:

Example 1: 'single quotes’
Example 2: ,German double quotes™
Example 3: “English double quotes™

Example 4: "programmers double quotes”

“English* and ,German” style quotation marks do not disturb the execution of tests. But during the cre-
ation of a test you could have problems typing them with your editor. Hint: copy the required quotation
marks from a word-processor or an exisiting PDF document and paste them into your file.

The "programmers double quotes” need special attention because they are used as string delimiters
in Java. The following paragraphs and examples go into detail about this. They are all based on the
following document:
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i single-and -doubleguotes.pdf - [PDFUnit sample - single and double quotes] - SumatraPDF =10] x|
Datsi  Ansicht Gehe nu  Zoom Favoriten Enstellungen  Hilfe
[ e sete: 141 &S| o B P suchen | 4 F 3
Lesezeichen % -]
- "Double Quote"-Chaptes Example 1: 'single quotes'
- 'single Quate'-Chapter
- "Double *Singls’ Quote™-Chapter Example 2: | German double quotes™

“-"&ingle "Double” Quate’™Chapter
Example 3: “English double quotes™

Example 4: "programmers double quotes"
Example 5: "double quotes outside, 'single quotes' inside”

Example 6: 'single quotes outside, "double quotes” inside’

"Double Quote"-Chapter

'Single Quote'-Chapter

"Double 'Single' Quote”-Chapter

'Single "Double" Quote'-Chapter

Valid Examples

'Single-Quotes', “English*, and ,German“ quotation marks within strings cause no problems. But "Dou-
ble-Quotes" have to be escaped with a backslash:

@est
public void hasText_Si ngl eQuotes() throws Exception {
String filename = "docunent Under Test . pdf";

String expected = "Exanple 1: 'single quotes'";
Assert That . docunent (fi | enane)

.restrictedTo( Fl RST_PAGE)

. hasText ()

. cont ai ni ng( expect ed)

@est
public void hasText Ger manDoubl eQuot es() throws Exception {
String filename = "docunent Under Test . pdf";

String expected = "Exanple 2: ,German doubl e quotes“";
Assert That . docunent (fi | enane)

.restrictedTo( Fl RST_PAGE)

. hasText ()

. cont ai ni ng( expect ed)

@est
public void hasText _Engli shDoubl eQuotes() throws Exception {
String fil ename = "docunent Under Test . pdf";

String expected = "Exanple 3: “English double quotes“";
Assert That . docunent (fi | enane)

.restrictedTo(Fl RST_PAGE)

. hasText ()

. cont ai ni ng( expect ed)
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@est

public void hasText _Programrer sDoubl eQuot es() throws Exception {
String filename = "docunent Under Test . pdf";
String expected = "Exanple 4: \"programers double quotes\"";

Assert That . docunent (fi | enane)
.restrictedTo( Fl RST_PAGE)
. hasText ()
. cont ai ni ng( expect ed)

}
@est
public void hasText _Doubl eAndSi ngl eQuotes_1() throws Exception {
String filename = "docunent Under Test. pdf";
String expected = "Exanple 5: \"double quotes outside, 'single quotes' inside\"";

Assert That . docunent (fil enane)
.restrictedTo( Fl RST_PAGE)
. hasText ()
. cont ai ni ng( expect ed)

@est
public void hasText_Doubl eAndSi ngl eQuotes_2() throws Exception {
String filename = "docunent Under Test . pdf";
String expected = "Exanple 6: 'single quotes outside, \"double quotes\" inside'";

Assert That . docunent (fi | enane)
.restrictedTo( Fl RST_PAGE)
. hasText ()
. cont ai ni ng( expect ed)

}

@rest

public void mat chi ngRegex_Doubl eQuot es() throws Exception {
String filename = "docunent Under Test . pdf";

Assert That . docunent (fi | enane)
.restrictedTo( Fl RST_PAGE)
. hasText ()
. mat chi ngRegex(". *\ "doubl e. *\".*")

Quotes in XPath

Strings which are used as XPath expressions must not contain both single and double quotes in any
combination. This condition is not fulfilled in the following example:

@rest
public void mat chi ngXPat h_Doubl eQuotes_1() throws Exception {
String filename = "docunent Under Test . pdf";

String xpath = "count(//Title[.="\"Doubl e Quote\"-Chapter']) = 1";
XPat hExpr essi on xpat hExpr essi on = new XPat hExpr essi on(xpat h) ;

Assert That . docunent (fil enane)

. hasBookmar ks()
. mat chi ngXPat h( xpat hExpr essi on)

The error can only be avoided when you improve the XPath-expression like this:

162 PDFUnit-Java, version 2016.05, created Jun 6, 2016



Date Resolution pDFUN:t

@est
public void mat chi ngXPat h_Doubl eQuot es_2() throws Exception {
String filename = "docunent Under Test . pdf";
String xpathl = "count(//Title[contains(., 'Double Quote')]) = 1";

String xpath2 = "count(//Title[contains(., 'Chapter')]) = 4";
XPat hExpr essi on xpat hExpressi onl = new XPat hExpr essi on( xpat hl) ;
XPat hExpr essi on xpat hExpressi on2 = new XPat hExpr essi on( xpat h2) ;

Assert That . docunent (fi | enane)
. hasBooknar ks()

. mat chi ngXPat h( xpat hExpr essi onl)
. mat chi ngXPat h( xpat hExpr essi on2)

13.7. Date Resolution

PDFUnit is able to compare dates (creation and modification dates) as year-month-day or additionally
hour-minute-second. Two constants are available to choose between these options:

/1l Constants for date resolutions:

com pdf uni t. Const ants. AS_DATE
com pdf uni t. Const ant s. AS_DATETI ME

You can set a date resolution in the following methods:

/1l Date resolution in test nethods:

. hasCreationDat e().after(expectedDate, DateResol ution)
. hasCreationDat e() . bef ore(expect edDat e, Dat eResol uti on)
. hasCreationDat e().equal sTo(expect edDat e, DateResol uti on)

. hasModi ficationDate().after(expectedDate, DateResol ution)
. hasModi fi cationDat e(). bef ore(expect edDat e, Dat eResol uti on)
. hasMbdi fi cati onDat e() . equal sTo(expect edDat e, Dat eResol uti on)

/1 Internal used resol ution DATE:
. hasSi gnat ureFi el d(..) . si gnedOn(si gni ngDat e)

/| Conparing two PDF docunents, using DATE:

. haveSaneCr eat i onDat e()
. haveSaneModi fi cati onDat e()

When comparing two PDF documents, date values are always compared using
Dat eResol ut i on. DATE.

13.8. Format Units - Points and Millimeters

Tests with page regions require width and height values. These values can be expressed in either
millimeters or points. The following constants exist for these units:

/'l Predefined format units:

com pdfuni t. Constants. M LLI METERS
com pdf uni t. Const ants. PO NTS

When points are converted into millimeters, 72 DPI (Dots per Inch) are used. Measurement units play
a role in examples such as the following:
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Format Units

@est
public void hasField_Wdth() throws Exception {
String filename = "docunent Under Test . pdf";
String fieldname = "Title of 'soneField ";
int allowedDeltaForMIlis ;
int allowedDel taForPoints

Assert That . docunent (fi
. hasFi el d(fi el dnane)
th(450) // default is PO NTS
t h(450, PO NTS, all owedDel t aFor Poi nt s)
th(1

59, M LLI METERS, all owedDeltaForMI1is)

Wi thw d
Wi t hw

d
W thwd

y

In the previous example, 'width' refers to width as the internal property of the acro field. Since this is
expressed in the unit points, PDFUnit takes the values for the methods wi t hW dt h(..) andwi t h-
Hei ght (. .) by default in points. To prevent rounding errors when converting points into millimeters,
the third parameter of those methods determines the allowable difference between the expected size
and the actual size.

Example - Page Format

@rest
public void hasHugeFormat () throws Exception {
String filename = "docunent Under Test. pdf ";

int hei ght MM = 1117;
int widthvMM = 863;
Docunent For mat for mat MM = new Docunent Format M | |'i s(wi dt hMM hei ght MM ;

Assert That . docunent (fil enane)
. hasFor mat (f or mat MV

y

When page formats are created, the constants M LLI METERS and POl NTS cannot be used. Use the
classes Docunent Format M | | i s and Docunent For mat Poi nt s instead.

Example - Error messages

Error messages print both the original unit and millimeters. For example, if the width in the last example
had been setto 111 PO NTS, PDFUnit would have shown the following error message:

Wong page format in 'physical -map-of-the-world-1999 1117x863nm pdf' on page 1.
Expected: ' height=1117. 60, w dth=39.16 (as 'nmi, converted fromunit 'points')"',
but was: 'height=1117.60, w dth=863.60 (as 'nmm)".

13.9. Error Messages, Error Numbers

Error messages of PDFUnit provide detailed information to support bug fixing. And they are as clear
and expressive as possible. A message for an incorrect page size demonstrates this intention:

Wong page format in 'multiple-formats-on-individual -pages. pdf' on page 1.
Expect ed: ' hei ght=297. 00, w dth=210.00 (as 'nmi)"',
but was: ' hei ght=209.90, w dth=297.04 (as 'nm)".

The position of an error is marked by the double brackets <[ and] >. To keep error messages readable,
long values are shortened. The number of dropped characters is indicated as a number in the text
surrounded by '. . . ', e.g.:

The expected content does not match the JavaScript in 'javaScriptd ock. pdf'.
Expected: '//<[Thisfileco...41...dbyPDFUnit]>",
but was: ‘'//<[Constantsu...4969...);break;}}]>".

PDFUnit comes with error message in German and English language. Write you wish to
info[at]pdfunit.com if you need error messages in another language.
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Error Numbers

13.10.

13.11.

Error messages come from the files nessages. properties or
nmessages_LANGUAGE. properti es. Each message in these files has the format key = val ue.
PDFUnit uses a classes as keys. So the term 'error number' should be replaced by the term 'error key'.

When the validation exception is caught at runtime, the method get Er r or Key () can be used to return
the key from the current error message:

@rest
public void testErrorKey_hasText() throws Exception {

try {
String filename = PATH + "content/enpty-pages. pdf";
Assert That . docunent (fi | enane)
.restrictedTo( EVERY_PAGE)
. hasText ()

} catch (PDFUnitValidati onException e) {
String expectedKey = "com pdfunit. messages. Text Avai | abl eMessage”;
String actual Key = e. getErrorKey();
assert Equal s(expect edKey, actual Key);

}
}

You can also pass the error key to a logging method.

Set Language for Error Messages

PDFUnit contains error messages in English and German. The operating system's language is de-
tected at runtime and used for error messages. If a different language is required for PDFUnit, the
language has to be set for the Java process. It's not necessary to reconfigure the operating system,
just set some JVM options when starting PDFUnit: PDFUnit comes with error messages in English
and in German. During runtime the language of the operation system is detected and used in error
messages. If a different language is desired for PDFUnit, the language has to be set for the Java
process. It's not necessary to re-configure the operating system to do this: just set the JVM language
options when starting PDFUnit:

/1 JVM start options:
- Duser. | anguage=de - Duser. country=DE
- Duser. | anguage=es - Duser. country=ES

Alternatively, set the required options in the environment variable _JAVA OPTI ONS.

/1 Environment setting for W ndows:
set _JAVA OPTI ONS=- Duser . | anguage=de - Duser. country=DE

/1 Environment setting for Unix:
export _JAVA OPTI ONS=- Duser. | anguage=de - Duser. country=DE

Setting this environment variable affects all subsequent Java applications until it is reset. When the
options are set in a script, global settings stay unchanged.

Using XPath

General Comments about XPath in PDFUnit

Using XPath to evaluate parts of a PDF document opens a wider range of testing capabilities than
an APl alone can provide.

Several chapters in this manual describe XPath tests. The current chapter gives you an overview with
references to the special chapters.
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/1 Validating a single PDF using XPath:

. hasXFADat a() . mat chi ngXPat h(. .) 3.37: “XFA Data” (p. 76)
. hasXMPDat a( ) . mat chi ngXPat h(. .) 3.38: “XMP Data” (p. 79)
. hasZugf er dDat a() . mat chi ngXPat h(. .) 3.39: “ZUGFeRD' (p. 82)

// Conparing two docunents using XPat h:
. haveXFADat a() . mat chi ngXPat h(. .) 4.15: “Conparing XFA Data” (p. 98)
. haveXWMPDat a() . mat chi ngXPat h(. .) 4.16: “Conparing XMP Data” (p. 99)

Extract Data as XML

PDFUnit provides utility programs for all parts of a PDF document which can be tested using XML/
XPath. They extract the information into XML files:

/1 Uilities to extract XM. from PDF:

com pdf unit.tool s. Extract Booknar ks

com pdfunit.tool s. ExtractFi el dl nfo

com pdfunit.tools. Extract Font | nfo

com pdfunit.tool s. Extract NamedDesti nati ons
com pdfunit.tool s. Extract Si gnaturel nfo
com pdfunit.tools. Extract XFADat a

com pdfunit.tool s. Extract XMPDat a

com pdfunit.tools. Extract Zugf erdDat a

The utilities are described in chapter 9.1: “General Remarks for all Utilities” (p. 121):

Namespaces with Prefix

A namespace with an existing prefix will be detected automatically by PDFUnit.

Default Namespace

The default namespace is not detected automatically because the XML standard allows the definition
of namespaces multiple times in an XML document. A default namespace has to be declared and you
have to use a prefix:

| **

* The default nanespace has to be decl ared,
* pbut any alias can be used for it.
*

/

@est
public void hasXFADat a_Usi ngDef aul t Namespace() throws Exception {
String filename = "docunent Under Test . pdf ";

Def aul t Nanmespace def aul t NS = new Def aul t Nanmespace("http://ww. xfa. org/ schema/ xci/2.6/");
XM_Node al i asFoo = new XM_Node("foo:|og/foo:to", "nmenory", defaul tNS);

Assert That . docunent (fi |l enane)
. hasXFADat a()
.wi t hNode( al | asFoo)

1

}

It may seem strange to use an arbitrary prefix, but the Java standard requires a user-defined one. It
cannot be omitted. Please use one with a better name in real projects.

The next example shows the usage of a default namespace for an XPat hExpr essi on:

@est

public void hasXMPDat a_Mat chi ngXPat h_W t hDef aul t Nanespace() throws Exception {
String filename = "docunent Under Test . pdf";
String xpathAsString = "//default:format = 'application/pdf'";

String stringDefaul tNS = "http://purl.org/dc/el ements/1.1/";
Def aul t Namespace defaul t NS = new Def aul t Namespace(stri ngDefaul tNS);
XPat hExpr essi on expressi on = new XPat hExpressi on(xpat hAsStri ng, defaul tNS);

Assert That . docunent (fi | enane)
. hasXMPDat a()
. mat chi ngXPat h( expr essi on)
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XPath Compatibility

13.12.

XPath expressions can use all syntax elements and functions of XPath. However, the number of avail-
able features of the XPath engine is version dependent. PDFUnit uses the XPath engine of the JDK.
So, the JDK version determines the compatibility to the XPath standard.

Chapter 13.12: "JAXP-Configuration” (p. 167) describes the JAXP configuration of a JRE/JDK and
how to use an external XML-parser or XSLT-processor.

JAXP-Configuration

The standard configuration of JAXP can be changed in several ways. Because they are not all well
known, they will be explained in the following sections using Xerces and Xalan.

The Java runtime reads the following environment variables and tries to load their values as classes:

"javax. xm . parsers. Docunent Bui | der Fact ory"
"] avax. xm . par ser s. SAXPar ser Fact or y"
"Javax. xm . transform Tr ansf or ner Fact ory"

These properties can be set in different ways, which are shown by the following numbered sections.
If a configuration option can override another, the one with the higher is described first.

1. The JAXP properties can be set directly in a program:

System set Property("javax. xm . parsers. Docunent Bui | der Fact ory",
"org. apache. xer ces. j axp. Docunent Bui | der Fact oryl npl ") ;

System set Property("javax. xm . par sers. SAXPar ser Fact ory",
"org. apache. xerces. j axp. SAXPar ser Fact oryl npl ") ;

System set Property("javax. xm . transform Transf or ner Fact ory",
"org. apache. xal an. processor. Tr ansf or ner Fact oryl npl ") ;

2. A configuration parameter for the Java process to be started can be set using the flag for system
properties - D in combination with the special environment variable _JAVA OPTI ONS. The next
example shows one of the three JAXP properties, but of course all three are possible:

set _JAVA OPTI ONS=- Oj avax. xm . t ransform Tr ansf or ner Fact ory=
or g. apache. xal an. processor. Transf or mer Fact oryl npl

3. The configuration with the start option - D can also be placed in the special environment variable
JAVA TOOL_OPTI ONS. This variable is evaluated by some JDK implementations. The next example
shows this option again with only one property:

set JAVA TOOL_OPTI ONS=- Oj avax. xm . t ransf orm Tr ansf or mer Fact ory=
or g. apache. xal an. processor. Tr ansf or ner Fact or yl npl

4. The JAXP configuration can also be placed inthe file j axp. pr oper ti es inthe folder JAVA HOVE/
jrellib:
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13.13.

13.14.
2010

2011

#
# Sanpl e configuration, file %AVA HOVE% jre\lib\jaxp. properties.
#

# Defaults in Java 1.7.0, Wndows:
#
#j avax. xnl . par ser s. Docunent Bui | der Factory =\
com sun. or g. apache. xerces. i nternal . j axp. Docunent Bui | der Fact or yl npl

#j avax. xml . par sers. SAXPar ser Fact ory =\
com sun. or g. apache. xerces. i nternal . j axp. SAXPar ser Fact or yl npl
#j avax. xml . transf orm Tr ansf or ner Fact ory =\
com sun. org. apache. xal an. i nternal . xsltc. trax. Transf or mer Fact or yl npl
#
# Val ues for Xerces and Xal an:
#

j avax. xm . par ser s. Docunent Bui | der Factory = \
or g. apache. xer ces. j axp. Docunment Bui | der Fact or yl npl

j avax. xm . par sers. SAXPar ser Fact ory =\
or g. apache. xer ces. j axp. SAXPar ser Fact or yl npl
javax. xm . transf orm Transf or mer Fact ory =\

or g. apache. xal an. processor. Transf or mer Fact or yl npl
5. And a special technique for ANT is to use the environment variable ANT_OPTS:

set ANT_OPTS=- Dj avax. xm . transf orm Tr ansf or mer Fact ory=

or g. apache. xal an. processor. Tr ansf or mer Fact or yl npl
set ANT_OPTS=- Dj avax. xm . par ser s. Docunent Bui | der Fact ory=

or g. apache. xer ces. j axp. Docunent Bui | der Fact or yl npl
set ANT_OPTS=- Dj avax. xml . par ser s. SAXPar ser Fact or y=

or g. apache. xer ces. j axp. SAXPar ser Fact or yl npl

The declared XML and XSLT classes have to be found in the classpath or in the folder JAVA HOVE
\jre\lib\ext. This last option is not recommended because only a few developers know about it.
In case you are debugging a strange problem, you would not think to look at the version of the JAR's
in that folder.

Note that Eclipse reads all existing environment variables only at startup and does not change anything
later.

Running PDFUnit with TestNG

PDFUnit also runs with TestNG.

If you only use the annotation @est no difference can be seen. Only when you expect exceptions
you can see it's TestNG:

@est (expect edExcept i ons=PDFUni t Val i dat i onExcepti on. cl ass)
public void hasAut hor _NoAut hor | nPDF() throws Exception {
String filename = "docunent Under Test. pdf ";

Assert That . docunent (fil enane)
. hasAut hor ()

Version History

PDFUnit began with a customer request in August 2010, to which it was not possible to create a solu-
tion using the available tool 'jPdfUnit 1.1' (http://jpdfunit.sourceforge.net). Nor did the Apache project
'PDFBox' (http://pdfbox.apache.org) provide enough functionality. Only iText (http://itextpdf.com) pro-
vided the functions which were needed to implement the customer request.

Throughout 2011, the knowledge about PDF and iText grew until implementation of PDFUnit based
on iText was begun at the end of 2011.
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Release 2012.07

Though the testing tool PDFUnit reached its goal, work on other projects slowed further development
of the initial version.

Release 2013.01

In early 2013, new functions were added, existing bugs were fixed and the user manuals were created.
Release 2014.06

Many small improvements led to a new version of PDFUnit-Java.

Release 2015.10

The main new feature is a graphical user interface called PDFUnit-Monitor which allows non-program-
mers to use PDFUnit. The monitor reads the test information from one or more Excel files.

Release 2016.05
The implementation was refactored, iText was replaced by PDFBox 2.0. New testing features were

created to validate QR codes, bar codes and ZUGFeRD data. PDFUnit now supports analysis of text
with the direction right-to-left, as well as tests of all PDF documents in a given folder.

13.15. Unimplemented Features, Known Bugs

Extraction of Field Information

Some properties of form fields are not extracted, for example 'background color', 'border color' und
'border styles'.

Extraction of Signature Information

Currently not all signature data is exported into XML. It is possible that the XML structure will change
in future releases.

Color
In the current release 2016.05 colors cannot be tested directly. If colors have to be tested, the test has

to be carried out using rendered pages. The sections 3.20: “Layout - Entire PDF Pages” (p. 48) and
3.21: “Layout - in Page Regions” (p. 49) describe such tests.

Content of Layers

Tests related to text and images are not restricted to layers.

Complete XMP data

In the current release only the document-level XMP data are extracted and evaluated.
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JavaScript, 13

attachments, 14
compare, 88
content, 15
existence, 14
extract to XML, 123
file name, 15
number, 15
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bar code, 16
example, 17, 18
bookmarks, 18
compare, 88
destination, 20
destination pagenumber, 20
destination URI, 20
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existing destination, 21
extract to XML, 125
label, 20
named destination, 20
number, 20
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certified PDF, 21
classpath, 147
in ANT, 149
in Eclipse, 147
in Maven, 149
comparing attachments, 88
comparing date values
creation date, 89
modification date, 89
comparing form fields
content, 91
field names, 91
quantity, 91

comparing quantities of PDF elements, 96

comparing text, 97, 158
in page sections, 97
whitespace, 97
comparing with a referenced PDF, 87
attachments, 88
creation date, 89
diff image, 94
document properties, 89
format, 90
form fields, 91
images, 92

JavaScript, 93
modification date, 89
named destinations, 95
permission, 95
quantities of countable PDF parts, 96
rendered page section, 94
text, 97
text in page sections, 97
whitespace, 97
XFA data, 98
XMP data, 99
comparing with a reference PDF
bookmarks, 88
images on individual pages, 92, 93
rendered pages, 93
configuration
_JAVA_OPTIONS, 167
ANT_OPTS, 168
JAVA_TOOL_OPTIONS, 167
JAXP, 167
jaxp.properties, 167
locale, 150
output directory for diff images, 151
verify, 151
verify as a unit test, 153
verify with script, 151
configuring ANT, 149
configuring classpath, 146
configuring Eclipse, 147
configuring Maven, 149
creation date, 22

D

date
creation date, 22
creation date of a signature, 23
existence, 22
lower and upper limit, 23
modification date, 22
date resolution, 22, 163
default namespace, 166
XFA , 98
default namespaces, 78, 81
define page area, 157
diff image, 94
DiffPDF, 119
DIN 5008, 24
example, 24, 24
document properties, 25
compare, 89
comparisons, 26
custom property, 27
test as key/value pair , 27
double quotes in strings, 160
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encryption lenthg, 54
equality
of bookmarks, 89
of document properties, 89
of fonts, 30
of images, 92
error
language, 165
message, 164
number, 164
error message in Excel, 140
evaluation version, 146
even pages, 155
every page, 155
example
caching of test documents, 113
compare ZUGFeRD data with visual content, 107
does a text fits into a form field, 104
name of the former CEO, 105
new logo on every page, 106
PDF as mail attachment, 110
PDF on Web Sites, 108
sign of the new CEO, 105
text in header after page 2, 104
validate HTML2PDF, 109
validate PDF against company rules, 106
validate PDF from DB, 112
examples, 104
Excel file
sheets, 137
Excel files, 28
example, 28
Excel sheet
check, 138
compare, 140
messages, 141
region, 137
exception
expected, 10
expected value, 139

F

fast web view, 29
feedback, 8
field properties
extract to XML, 122
first page, 155
fluent builder, 6
folder, 101
example, 102
font properties
extract to XML, 126
fonts, 29
names, 30
number, 30

properties to compare, 30
types, 31
font types, 31
format, 39
compare, 90
individual size, 40
measuring units, 163
of single pages, 40
format units
millimeter, 163
point, 163
form field
text overflow, 38
form fields, 32
compare, 91
content, 34
existence, 32
JavaScript actions, 36
name, 33
number, 33
properties, 36
size, 35
type, 34
Unicode, 37

images, 40
absence, 43
compare, 92
compare with an array, 42
compare with file, 42
extract from PDF, 127

number of different images, 41
number of visible images, 41

on specified pages, 43
installation, 146

configuring classpath, 146

license key, 147

new release, 153

order a license key, 147

PDFUnit-Java, 146

instantiation of PDF documents, 155

J

JavaScript, 43
compare, 93
compare substrings, 44
compare with a text file, 44
existence, 44
extracting, 128

L

language, 45
last page, 155
layer
duplicate names, 47
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name, 47
number, 47
layers, 46
layout
compare, 93
entire pages, 48
page section, 49
license key
classpath, 150
installation, 147
order, 147
line breaks in text, 66, 159

M

measuring units, 163
meta data (see 'document properties’)
modification date, 22
multiple documents, 101
example, 102
overview, 101

N

named destination, 18, 19
compare, 95
extract to XML, 129
number of PDF parts, 51

O

OCR, 68
normalization, 69
odd pages, 155
ordered text, 72
overview
comparing with a referenced PDF, 87
test scope, 11
utilities, 121
owner password, 53

P

page area
define, 157
page numbers as objectives, 52

page numbers with lower and upper limit, 65

pages
comparing as rendered images, 93
render to PNG, 134
page section
example, 71, 72, 72
layout, 49
render to PNG, 133
validate layout, 50
validate text, 65
page selection, 155
individual pages, 156
open range, 156, 156

range, 156
password as a test goal, 53
PDF/A validation, 54
PDF/A Validierung

example, 54
PDF on Web Sites, 108
PDFUnit-Monitor, 117

compare to reference, 119

export, 120

filtering, 118

import, 120

message details, 118
PDFUnIt-NET, 115
PDFUnit-Perl, 115
PDFUnit-XML, 115
permission, 55

compare, 95

Q
QR code, 56
example, 57, 58, 58
quickstart, 9
quotes in strings, 160

R

regions, 137
regular expressions, 159
RTL, 73

S

Selenium and PDFUnit, 108
signatory name, 61
signature, 59

existence, 59

extract to XML, 130

number, 60

reason, 61

scope, 61

signatory name, 61

signing date, 60
signed PDF, 59
signing date, 60
spaces in text, 66
syntax

introduction, 10
system properties, 150

T
tagging, 62
technical requirements, 146
test case
error message, 140
expected value, 139
whitespaces, 139
TestNG, 168
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right to left, 73 IGNORE, KEEP, NORMALIZE, 159, 159
text in page regions, 71 whitespaces, 139
text overflow, 38 '

all fields, 39 X
one field, 38
text - vertical, angular, overhead, 74 XFA data, 76
compare, 98
U default namespaces, 78, 81

existence, 76
extract to XML, 131
verify single nodes, 77
verify with XPath, 77
XML
default namespace, 166
extract data, 166
namespace, 166
XMP data, 79
compare, 99
existence, 79
extract to XML, 132
verify single nodes, 79

Unicode, 142
convert to hex code, 121
in error messages, 144
invisible characters, 145
long text, 142
single characters, 142
UTF-8 (ANT), 143
UTF-8 (console), 143
UTF-8 (Eclipse), 144
UTF-8 (Maven), 143
verify with XPath, 142
uninstall, 154

update, 153 verify with XPath, 80
user password, 53 XPath, 165
utilities, 121 :

compatibility, 167

convert Unicode to hex code, 121 general annotations, 165

extract attachments, 123

extract bookmarks, 125 7

extract field properties, 122

extract font properties, 126 ZUGFeRD, 82_ )

extract images from PDF, 127 complex validations, 85

extract JavaScript, 128 extract data, 136
extract named destinations, 129 validate against specification, 86
extract signature data, 130 validate content, 82, 83, 83, 84

extract XFA data, 131
extract XMP data, 132
extract ZUGFeRD data, 136
render PDF pages, 134
render PDF sections, 133

\Y

validate text, 63
absence of text, 66
empty pages, 67
in page sections, 65
line break, blanks, 66
multiple search items, 67
on all pages, 64
on individual pages, 63
page numbers with lower and upper limit, 65
spanning over multiple pages, 65
verify installation, 147
version info, 75
upcoming versions, 76
version ranges, 75
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