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Kolomoiets G.P. Software of preparation for the printing of diplomas about higher education by data of the USE-

DEI with the use of modern Java technologies. The actual task of automating of preparation for the printing of diplomas about 
higher education according to the data of higher education seekers exported from the Unified State Electronic Database on Edu-
cation Issues (USEDEI) was solved. The purpose of the work is to analyze the structure and data formats that can be exported by 
the "Ordering Documents" module of USEDEI and to develop software for generating PDF documents, which are diplomas of 
higher education of groups of higher education seekers. By data exported from the USEDEI in the eXtensible Markup Language 
(XML) format of higher education seekers group, using the iText 7 Java library tools, a PDF document is generated that contains 
the diploma pages to seekers with background images and information that depend on the higher education level and other para-
meters of seeker education. We used the Java Architecture for XML Binding technology to mapping the exported data to the 
corresponding objects of the user classes, we used high-level and low-level tools of the iText library version 7.1.0 for the con-
struction of the PDF document, Java internationalization tools for to display information in Ukrainian and English. Analysis of 
the structure of the XML file with the data of higher education seekers exported from the USEDEI found inaccuracies, in particu-
lar, related to incorrectly selected names for tags that contain the graduation dates and the issue date  of the document. In this 
paper, a method is proposed for adding a background image to pages of a multipage PDF document without a corresponding 
increase in the file size. The effectiveness of the developed software was proved by approbation in the summer of 2017 for ba-
chelors and specialists of Zaporizhzhia State Engineering Academy and in the winter of 2018 - for masters. 

Keywords: USEDEI, diploma of higher education, XML, JAVA, PDF, iText. 
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.  XML  Java -
 (API) Java,  API  XML (Simple API for XML - 

SAX)  (Document  Object  Model  -  DOM).  -
 XML-  

 XML, -
. SAX- , -

 XML- .  DOM API   XML-  
 Node, ,  

.   API  ,   
XML-  [6]. 

 XML  
, , , -

, .  - -
 XML- -

 Java Architecture for XML Binding (JAXB) [7].  XML- -
 XML-  XML Schema -

. , -
,  XML- ,  

 JAXB -
.  (bind) XML- -
 ( . 1). -

 (unmarshaling), -
 XML- .  

XML-  -  (marshaling) [7]. 
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. 1 -  XML-  [7] 

 
-

 PDF,  
.  API  Java -

 PDF- , -
. ,  

 Apache PDF  iText,  iText [8]. -
,  [9-11]  

, , -
 PDF- ,  

 7.1.0 . 
 iText  PDF-  

 Document,  Paragraph, List, Image -
,  -  PdfWriter, PdfDocument  PdfCanvas,  

, ,  
. 

 
.  

XML- ,  [4] , 
 [5] : 

1)  XML- , , -
 <documentdata>,  

, ,  CamelCase- ,  XML-
 ( . 2); 

2) ,  (74  46), ,  
, : , , , 

" <AwardTypeId>  " " <AwardTypeName> (0  -  -
, 3 -  – ,  1).  

, ,  
, , , 

.  - , -
 (fio  fioen) . 

3) ,  
<IssueDate>  <GraduateDate> - -

. , , -
, : 

<GraduateDate>16.10.2017 0:00:00</GraduateDate> 
<IssueDate>30.06.1988 0:00:00</IssueDate> 

. 
4) ,  

,  
; 

5)  <GraduateDate>  <IssueDate>  
 ( :  [4]). 
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, -
 Diploma  22 , -

. 3.  XML- -
 JAXB-  [7]. 

 
 (Java Generics) -

 XML- ,  
: 
public class JAXBParser<T> { 
 
    final Class<T> typeParameterClass; 
 
    public JAXBParser(Class<T> typeParameterClass) { 
        this.typeParameterClass = typeParameterClass; 
    } 
 
    public T getObject(File file) throws JAXBException { 
 
        JAXBContext context =  
                 JAXBContext.newInstance(typeParameterClass); 
        Unmarshaller unmarshaller = 
                                context.createUnmarshaller(); 
        T object = (T) unmarshaller.unmarshal(file); 
        return object; 
    } 
} 

 ( . 4).  
Class  XML- , : 

JAXBParser<Diplomas> parser = new JAXBParser<>(Diplomas.class); 

 getObject(File file)  
File,   XML- ,   Diplomas  
Diploma .  
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 slf4j-api-1.7.25.jar  slf4j-simple-1.7.25.jar -  
 ( )  commons-io-2.5.jar -  

 jar- . 
.5  PDF-  

 PdfGenerator, .  
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 PdfGenerator,  
 

 
: , , -

 diplomaType  Diploma.  
 Java Locale .  Docu-

ment pdfPrepeare(String outputfile, String fontfile)  PdfGenerator  
 iText  PDF-  

[11]: 
- , ; 
-  PdfFont ; 
- ,  

; 
- . 

 PDF-  
 (  True Type ).  

 Document,  PDF- . 
 Paragraph printTitle(Diploma diploma, Locale locale)  

, ,  (  
), -

, ,  ,   
.  Java, -

 (ResourceBundle) -
 MessageFormat. -

 lo-
cale, . -

. 
 Paragraph printEduData(Diploma diploma, Locale locale)  

: ,  
),  ( ). 

,  printTitle. 
,  

, , 
, .  
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 void printFooter(PdfCanvas canvas, PdfDocument pdf, PageS-
ize pageSize, Diploma diploma, Locale... locales) -

 PdfCanvas  Canvas,  
 iText ,  [11]. -

 PdfCanvas  PdfDocument, , -
,  (  

 varargs).  <GraduateDate>  
, -

,  Java Date and Time API –  Da-
teTimeFormatter. 

 Main ,  :  
.   XML-  

,  
PDF- ,  XML- ,  .pdf,  result 

, .  void 
main(String[] args), ,  JAXBParser, 

 Diplomas,  Dip-
loma, . 

 PDF-
. ,  –  Image -

 PDF- , , 
 [11]. -

 PdfCanvas,  PDF- . 
 PDF-  

 [12]. -
 PdfCanvas  PdfImageXObject,  " " 

,  
ImageData: 

ImageData imgData = ImageDataFactory.create(IMAGE); 

 ImageData : 

canvas.addImage(imgData, pageSize, false); 

 –  PdfImageXObject: 

PdfImageXObject imgObject = new PdfImageXObject(imgData); 
canvas.addXObject(imgObject, rectangle); 

 rectangle , -
: 

Rectangle rectangle = new Rectangle(pageSize.getWidth(), 
                                    pageSize.getHeight()); 

 PDF-  PDFXplorer [13] ,  
 PdfCanvas -

 PDF XObject. ,  PdfXObject addImage(ImageData 
image, Rectangle rect, boolean asInline)  PdfCanvas  

 PdfXObject,  ImageData. , -
 PdfCanvas addXObject(PdfXObject xObject, Rectangle rect)  

 PdfXObject,  PDF -  
 [14]. , -

,  " " . -
-

,  PdfI-
mageXObject.  JPG   1981250   5-  PDF-  
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 9909084  ,   5-
 PDF-  PdfIma-

geXObject  1983364 ,  4,996 . 
 void main(String[] args) -

,  PdfGene-
rator. ,  

 XML- . -
 PDF-  AreaBreak,  –  AreaBreak 

 AreaBreakType.NEXT_PAGE . 
:  

 XML- , -
 jar- . -

: , , -
.  

 static byte[] toByteArray(InputStream input)  IOUtils 
 Apache Commons IO [15]: 

byte[] fontBytes = IOUtils.toByteArray(  
                   Main.class.getResource(fontfile).openStream()); 

 PdfFont (  ImageData): 

PdfFont font = PdfFontFactory.createFont(fontBytes,  
                                         PdfEncodings.IDENTITY_H); 

 
ImageData imgData = ImageDataFactory.create(imageBytes); 

 
 Java (JRE)  Java (JDK)  7. 

  
java -jar DiplomasPrint.jar -13-1.xml 

 9  JRE  JDK -
 Java -

 java.se  Java  EE,   JAXB API  [16].   
 JAXB: 

java -jar --add-modules java.xml.bind DiplomasPrint.jar -13-
1.xml 

 
:  

 2017  2018 . -
, -

. 
.  XML- -

, , , ,  
,  

. 
 XML-  

 (JAXB)  
.  JAXB  

,  [17].  
Java  

.  
. 

 
PDF- . 
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