
This is a special iText PDF
As per usual, we have decided to create a PDF file that showcases a lot of what 
is possible with iText by Apryse.

This is no ordinary PDF, as it is PDF/UA-2 compliant created with the help of 
pdfHTML (one of the areas we have improved in this version).

Furthermore, we actually used Python to generate this PDF! Don't believe us? 
Just check the attached project, and read about it on our Technical Tales.

You can read more about it below.
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Release iText Core 9.2.0

As always, we’ve made the Core release notes into a showcase PDF document. This time 
we’re utilizing the new HTML to PDF/UA API, which you can read more about in the 
release notes for pdfHTML 6.2.0. As you’ll find, it conforms to the latest PDF/UA-2 
standard for accessible PDF documents.

The other main difference is it’s been generated and digitally signed with Python. We’ll 
explain how that’s possible below, but we’ve embedded the source code and resources 
required to recreate the document yourself. Have fun!

Release date: May 15th, 2025

Following the 25th anniversary release last time, you might think there wouldn’t be much to 
expect from iText Core 9.2. But hold onto your hats, because we have some very nice stuff to 
talk about! This includes support for .NET MAUI AOT compilation, automated validation for 
PDF/UA-2 documents, and some other goodies including…iText for Python???

.NET MAUI AOT Compilation

The standout feature of this iText Core release is its support for Native Ahead-of-Time (AOT) 
compilation in .NET MAUI development. After introducing GraalVM Native Image 
compilation on the Java side last year, we’re thrilled to bring similar perks to our .NET 
developer community. Since the addition of the NativeAOT runtime for iOS and macOS 
development in .NET 9’s Multi-platform App UI (MAUI), we began implementing support as it 
could bring significant benefits for iText development.

In addition to the usual benefits of optimized native executables—like smaller file sizes, 
faster startup times, and reduced memory usage—Ahead-of-Time (AOT) compilation really 
shines when it comes to iOS development. This is mainly because there are some pretty 
strict rules around traditional Just-In-Time (JIT) compilation for apps that are headed for the 
App Store. So, leveraging MAUI’s AOT runtime could really be a game changer.

Automated PDF/UA-2 Validation

Automated checks for PDF/UA-1 creation were introduced with iText Core 8.0.4. This release 
extends this feature to include the new PDF/UA-2 standard published last year.

The earlier checks were based on the PDF Association’s Matterhorn Protocol PDF/UA 
conformance testing model. For the PDF/UA-2 checks, we draw from the profile used by the 
industry-standard validation tool, veraPDF. That said, the way we’ve implemented the system 

Page 2 of 9

https://kb.itextpdf.com/itext/release-pdfhtml-6-2-0
https://kb.itextpdf.com/itext/release-itext-core-8-0-4
https://itextpdf.com/blog/itext-news/pdfua-2-introducing-new-pdf-accessibility-standard


of checkpoints and handle failure conditions is broadly the same. So, rest assured, iText Core 
will help you create PDFs that meet the new standard for universal accessibility.

While at present we’re not aware of any legislation mandating the switch to PDF/UA-2 from 
the current PDF/UA-1 standard, there are some pretty compelling reasons to consider 
adopting the latest version, particularly when it comes to handling PDF 2.0 documents. 
PDF/UA-2 brings improved support for modern Unicode to the table, and rolls out new 
document structure elements like Title , DocumentFragment , Aside , FENote , and Artifact  which 
take advantage of enhancements in the PDF 2.0 specification.

In addition, we have refactored the conformance-checking mechanism by introducing the 
new PdfConformance  abstraction to support multiple standards (e.g. PDF/A, PDF/UA), with 
PdfAConformance  and PdfUAConformance  now existing as enums, enabling modular, extensible 
validation.

Pull Requests

We’d like to thank Aviad Pineles for their PR to improve CSS style sheet logic for pdfHTML. 
While we eventually went with a different implementation of this fix, we’re very grateful for 
the inspiration!

Bug Fixes and Miscellaneous

In line with our efforts on the PDF/UA-2 checks and the upgraded API for converting HTML 
to PDF/UA, we also have some enhancements and fixes for general PDF 2.0 conformance. 
One of the standout updates is a dedicated checker that evaluates tag structure by 
examining the parent-child tag relationships as outlined in the PDF 2.0 specification. We’ve 
also addressed a number of issues related to PDF 2.0 tag conversion and structure repair 
operations, making sure everything operates seamlessly.

We would also like to highlight an additional change: in response to a bug report on 
StackOverflow, we identified and resolved a line wrap issue affecting non-wrapping italic and 
bold simulated text within table columns. This problem could lead to incorrect page breaks 
when the content width exceeded the column limits. To fix it, we’ve adjusted the table 
renderer logic to handle cases where text formatted in such ways exceeds the layout box 
width.

Other Stuff

Those of you who were intrigued by the reference to Python at the beginning will be 
interested in a new article in our Technical Tales section of the Knowledge Base. Vlad Lipskiy 
from our Research Team has been very busy over the past few weeks exploring how 
Python.NET can enable direct usage of iText from Python. In addition to porting a wealth of 
code samples, he’s also written a superb article which takes a deep-dive into how it all works. 
Make sure to check it out!
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Another great article is by Guust Ysebie from the iText SDK development team. If you caught 
the iText Core 9.1.0 release, you might remember how we managed to massively speed up 
table rendering, particularly in the case of tagged tables. If you wondered how this was 
possible, Guust has written up the whole story from beginning to end. It’s a very 
entertaining and enlightening read, so if optimization is your bag you’ll find a lot to enjoy.

As always, you can see the Changelog below to see the full rundown on what’s new in Core, 
and details of other improvements and bugfixes for this release.

If you use iText for digital signing, you may be interested in the Digital Signatures Hub 
which contains a ton of useful resources and examples.

Don’t forget that in addition to the resources on our Knowledge Base, on our GitHub you can 
find a ton of useful up-to-date samples in the following repos:

Java

https://github.com/itext/itext-publications-examples-java•

https://github.com/itext/itext-publications-book-java•

https://github.com/itext/itext-publications-signing-examples-java•

https://github.com/itext/itext-publications-signatures-java•

https://github.com/itext/itext-publications-highlevel-java•

https://github.com/itext/itext-publications-jumpstart-java•

.NET

https://github.com/itext/itext-publications-samples-dotnet•

If you want to create ZUGFeRD/Factur-X-e-invoices with iText Core, we have both Java and 
.NET code samples available targeting the current ZUGFeRD/Factur-X specification. They 
demonstrate how to embed the XML invoice data and add the metadata required for 
conformance. Read this article to learn more about ZUGFeRD/Factur-X, and using these 
code samples to create EN 16931-compatible e-invoices.

Bear in mind that our master  branch contains samples for the current stable release, while 
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the default develop  branch is for the bleeding edge commits towards the next release.

Also, don’t forget to check out the release-related examples below, as well as the updated 
Core add-ons in the iText Suite we’ve released this time:

iText Suite 9.2 Releases

Release pdfCalligraph 5.0.2•
Release pdfHTML 6.2.0•
Release pdfOCR 4.0.2•
Release pdfOptimizer 4.0.2•
Release pdfSweep 5.0.2•
Release pdfXFA 5.0.2•

Release Related Examples

New High-Level HTML to  PDF/UA API•
Refactored PDF Conformance Architecture•

Downloads

GitHub Maven NuGet Artifactory

iText Core – 9.2.0 (Java) link link N/A link

iText Core – 9.2.0 (.NET) link N/A link link

Changelog

New features

Support for .NET MAUI AOT compilation•

Automated checks for PDF/UA-2 Validation•

Introduce PDF 2.0 tag structure checker•

Improvements
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toLowerCase/toUpperCase locale independent usage•

Use System.Text.Json instead of Newtonsoft.Json for netstandard 2.0•

Added copyright attribution clarification for jsoup-related files•

Bug fixes

Cell with non breakable content and not enough horizontal space leads to page break 
and data loss

•

Font selection breaks tag structure•

BitsPerComponent: 1 and Indexed DeviceRgb failes with "The color depth 1 is not 
supported error."

•

Wrapping ListItem content in a Div with list symbol inside causes wrongly aligned 
content

•

KeepWithNext property causing formatting issue•

PDF 2.0 does not allow DIV, P tags to be children of the P tag•

PDF 2.0 does not allow P, Hn tags to be children of the Form tag•

PDF 2.0 documents should not contain Document tag if it does not contain any content•

Improve AESCipherCBCnoPad documentation•

sxHeight is not set in OS/2 table metrics when processing TTF fonts•

Standard security handler issue with long value for user access permissions•

Wrong relative width calculations for hr tag•

Distinguished Name comparison should be done using the equivalent method instead 
of the equals method

•

Incorrect producer line for LTA signatures in AGPL mode•

PdfDocument Constructor causes endless loop•

setAlternativeDescription doesn't set Contents entry for PdfSigner•

PdfUAConformanceException when SignatureFieldAppearance contains Image•
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Deprecation of Older iText Versions

We're taking this opportunity to announce End of Life dates for deprecated iText versions. 
EOL for iText 7.1 will be April 2025, and iText 7.2 will be October 2025. As for iText 8.0, this 
will reach EOL in October 2026.

EOL for these versions means they will transition to maintenance mode, and only receive 
security patches. However, just as with iText 5 we will continue to provide support for our 
customers. Even though iText 5 has been in maintenance mode since 2016, we regularly 
release new versions to address CVEs and other security-related bugfixes. See CVEs or the 
iText 5-specific CVEs page for more information.

Contributors

We’d like to shout out the following contributors for this release:

Core team

Eugene Bochilo○

Dmitry Chubrick○

Angelina Pavlovets○

Alexandr Pliushchou○

Vitali Prudnikovich○

Dmitry Radchuk○

Andrei Stryhelski○

Nanou Persoons○

Glenn Volckaert○

Alexandr Fedorov○

Guust Ysebie○

• Product / Marketing

André Lemos○

Ian Morris○

•

Infrastructure / Devops

Marco Andries○

Yauheni Borbut○

•

Research

Michaël Demey○

Vlad Lipskiy○

•

Input from other teams

Rainer Plöckl○

Alison Anderson○

•
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Yulian Gaponenko○

Raf Hens○

Input from outside

Michael Klink○

Matthias Valvekens○

•

eBooks

Blockchain for PDF Documents•
iText: Jump-Start Tutorial for .NET•
iText: Jump-Start Tutorial for Java•
iText: Converting HTML to PDF with pdfHTML•
iText: Building Blocks•
Best iText 7 Questions on StackOverflow•

Installation Instructions

Installing iText for Java•
Installing iText for .NET•
Installing iText Community for Java developers•
Installing iText Community for .NET developers•

Examples (latest ones)

Refactored PDF Conformance Architecture•
PAdES Signing High Level API•
iText Core: Signature Appearance Improvements•
iText 8.0.2 Delivers PDF/A-4 Support•
High-level Annotation Flattening•

Features of this PDF

Used pdfHTML to generate the PDF content (the HTML content is attached)•

It is PDF/UA-2 compliant•
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Digitally signed using a Portuguese Identity Card (scroll below to check the code 
on how to validate it!)

•

The main logo is generated using iText's custom SVG rendering engine•

The Table of Contents has been dynamically generated•

Pagination was also done automatically using our Event engine•

Fonts were subsetted for a smaller file size•

To run the project (using Python), just check the instructions on the attached file 
README.md .

Signed off by: 

Generated by: Content: Ian Morris Source code: Guust Ysebie
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# Intro



This is a simple example of how to use the iText library to convert HTML to a PDF within Python.



# How to run this project from source code.



Execute



```shell

pip install .

```



In the root directory to get the dependencies build correctly



```shell

python release_notes_9_2_0.py

```



This will include all the necessary .NET binaries, together with the typing

stubs for IDE auto-completion.



!! `dotnet` command should be available in the path preferably .net9 I guess



# How to recreate the pdf using iText python from the PDF document.



1. Extract the embedded `itext-python-example.zipx` (This is just a zip file but some pdf processors don't allow

   downloading of

   those )

2. Change file name to `itext-python-example.zipx`

3. Extract zip archive

4. Follow the steps from `How to run this project from source code.`








CustomContentInjector.py

import os

from lxml import etree, html





class CustomContentInjector:

    """

    Inject custom HTML templates into the HTML document

    """



    def __init__(self, html_document, resource_directory):

        """

        Initialize with lxml HTML document and resource directory



        Args:

            html_document: lxml HTML document

            resource_directory: Path to resource directory

        """

        self.html_document = html_document

        self.resource_directory = resource_directory



    def inject(self, file_name, xpath_destination, index_in_xpath=None):

        """

        Inject content from a file into the HTML document at specified position



        Args:

            file_name: Name of file to inject

            xpath_destination: XPath for destination element

            index_in_xpath: Index position for insertion (optional)

        """

        path = os.path.join(os.getcwd(), self.resource_directory, file_name)



        with open(path, 'r', encoding='utf-8') as file:

            content = file.read()



        # Wrap the content in a container to ensure proper parsing

        content_wrapped = f"<div>{content}</div>"

        fragment_root = html.fromstring(content_wrapped)



        # Find the destination element

        destination = self.html_document.xpath(xpath_destination)

        if not destination:

            return



        destination = destination[0]



        # Get the children of the fragment root (excluding the wrapper)

        nodes_to_insert = list(fragment_root)



        if index_in_xpath is not None:

            # Insert at specific index

            for i, node in enumerate(nodes_to_insert):

                if isinstance(node, etree._Element):  # Only insert proper elements

                    destination.insert(index_in_xpath + i, node)

        else:

            # Append at the end

            for node in nodes_to_insert:

                if isinstance(node, etree._Element):  # Only append proper elements

                    destination.append(node)






FrontPageGenerator.py

from io import StringIO



import lxml.etree as et





class FrontPageGenerator:

    def __init__(self, file_path):

        super().__init__()

        self.file_path = file_path



    def generate(self):

        # read and parse the html file

        with open(self.file_path, 'r', encoding='utf-8') as file:

            content = file.read()

            # parse the html content using lxml



            parser = et.HTMLParser()

            tree = et.parse(StringIO(content), parser)

            # get all the h2 elements

            h2_elements = tree.xpath('//h2')

            toc_div = et.Element("div")

            toc_div.set("style", "page-break-after: always;")

            h3_toc_title = et.Element("h3")

            h3_toc_title.text = "Table of Contents"

            toc_div.append(h3_toc_title)



            ul = et.Element("ul")

            # iterate over the h2 elements and create a list of links

            for h2 in h2_elements:

                # get the text of the h2 element

                text = h2.text

                if "PDF" in text:

                    continue

                id_bb = h2.get('id')

                if id_bb is None:

                    # create an id for the h2 element

                    id_new = text.replace(' ', '_')

                    h2.set('id', id_new)

                    id_bb = id_new

                # create a link to the h2 element

                link = et.Element("a")

                link.text = text

                link.set("href", f"#{id_bb}")

                # create a list item

                li = et.Element("li")

                li.append(link)

                # append the list item to the list

                #if "Features of this PDF" in text:

                #    print("SKipping")

                #    continue

                ul.append(li)



            toc_div.append(ul)

            body = tree.find('.//body/div[3]')



            body.addnext(toc_div)

            # replace the body with the new body



            #tree.replace(body, body)



            # print("Generated HTML:", html.tostring(body, encoding='unicode'))

            # write the resulting html to a new file

            with open('full.html', 'w', encoding='utf-8') as f:

                f.write(et.tostring(tree, encoding='unicode'))








full.html
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  As per usual, we have decided to create a PDF file that showcases a lot of what is possible with iText by Apryse.




  

    This is no ordinary PDF, as it is

    PDF/UA-2 compliant created with the help of pdfHTML (one of the areas we have improved in this version).




    

      Furthermore, we actually used Python to generate this PDF! Don't believe us? Just check the attached project, and read about it on our Technical Tales.
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                As always, we’ve made the Core release notes into a showcase PDF document. This time we’re utilizing the new HTML to PDF/UA API, which you can read more about in the release notes for pdfHTML 6.2.0. As you’ll find, it conforms to the latest PDF/UA-2 standard for accessible PDF documents.




The other main difference is it’s been generated and digitally signed with Python. We’ll explain how that’s possible below, but we’ve embedded the source code and resources required to recreate the document yourself. Have fun!
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Release date: May 15th, 2025




Following the 25th anniversary release last time, you might think there wouldn’t be much to expect from iText Core 9.2. But hold onto your hats, because we have some very nice stuff to talk about! This includes support for .NET MAUI AOT compilation, automated validation for PDF/UA-2 documents, and some other goodies including…iText for Python???




.NET MAUI AOT Compilation




The standout feature of this iText Core release is its support for Native Ahead-of-Time (AOT) compilation in .NET MAUI development. After introducing GraalVM Native Image compilation on the Java side last year, we’re thrilled to bring similar perks to our .NET developer community. Since the addition of the NativeAOT runtime for iOS and macOS development in .NET 9’s Multi-platform App UI (MAUI), we began implementing support as it could bring significant benefits for iText development.




In addition to the usual benefits of optimized native executables—like smaller file sizes, faster startup times, and reduced memory usage—Ahead-of-Time (AOT) compilation really shines when it comes to iOS development. This is mainly because there are some pretty strict rules around traditional Just-In-Time (JIT) compilation for apps that are headed for the App Store. So, leveraging MAUI’s AOT runtime could really be a game changer.




Automated PDF/UA-2 Validation




Automated checks for PDF/UA-1 creation were introduced with iText Core 8.0.4. This release extends this feature to include the new PDF/UA-2 standard published last year.




The earlier checks were based on the PDF Association’s Matterhorn Protocol PDF/UA conformance testing model. For the PDF/UA-2 checks, we draw from the profile used by the industry-standard validation tool, veraPDF. That said, the way we’ve implemented the system of checkpoints and handle failure conditions is broadly the same. So, rest assured, iText Core will help you create PDFs that meet the new standard for universal accessibility.




While at present we’re not aware of any legislation mandating the switch to PDF/UA-2 from the current PDF/UA-1 standard, there are some pretty compelling reasons to consider adopting the latest version, particularly when it comes to handling PDF 2.0 documents. PDF/UA-2 brings improved support for modern Unicode to the table, and rolls out new document structure elements like Title, DocumentFragment, Aside, FENote, and Artifact which take advantage of enhancements in the PDF 2.0 specification.




In addition, we have refactored the conformance-checking mechanism by introducing the new PdfConformance abstraction to support multiple standards (e.g. PDF/A, PDF/UA), with PdfAConformance and PdfUAConformance now existing as enums, enabling modular, extensible validation.




Pull Requests




We’d like to thank Aviad Pineles for their PR to improve CSS style sheet logic for pdfHTML. While we eventually went with a different implementation of this fix, we’re very grateful for the inspiration!




Bug Fixes and Miscellaneous




In line with our efforts on the PDF/UA-2 checks and the upgraded API for converting HTML to PDF/UA, we also  have some enhancements and fixes for general PDF 2.0 conformance. One of the standout updates is a dedicated checker that evaluates tag structure by examining the parent-child tag relationships as outlined in the PDF 2.0 specification. We’ve also addressed a number of issues related to PDF 2.0 tag conversion and structure repair operations, making sure everything operates seamlessly.




We would also like to highlight an additional change: in response to a bug report on StackOverflow, we identified and resolved a line wrap issue affecting non-wrapping italic and bold simulated text within table columns. This problem could lead to incorrect page breaks when the content width exceeded the column limits. To fix it, we’ve adjusted the table renderer logic to handle cases where text formatted in such ways exceeds the layout box width.




Other Stuff




Those of you who were intrigued by the reference to Python at the beginning will be interested in a new article in our Technical Tales section of the Knowledge Base. Vlad Lipskiy from our Research Team has been very busy over the past few weeks exploring how Python.NET can enable direct usage of iText from Python. In addition to porting a wealth of code samples, he’s also written a superb article which takes a deep-dive into how it all works. Make sure to check it out!




Another great article is by Guust Ysebie from the iText SDK development team. If you caught the iText Core 9.1.0 release, you might remember how we managed to massively speed up table rendering, particularly in the case of tagged tables. If you wondered how this was possible, Guust has written up the whole story from beginning to end. It’s a very entertaining and enlightening read, so if optimization is your bag you’ll find a lot to enjoy.




As always, you can see the Changelog below to see the full rundown on what’s new in Core, and details of other improvements and bugfixes for this release.
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                If you use iText for digital signing, you may be interested in the Digital Signatures Hub which contains a ton of useful resources and examples.




    





Don’t forget that in addition to the resources on our Knowledge Base, on our GitHub you can find a ton of useful up-to-date samples in the following repos:




Java






			https://github.com/itext/itext-publications-examples-java 







			https://github.com/itext/itext-publications-book-java 







			https://github.com/itext/itext-publications-signing-examples-java  







			https://github.com/itext/itext-publications-signatures-java   







			https://github.com/itext/itext-publications-highlevel-java  







			https://github.com/itext/itext-publications-jumpstart-java 












.NET




			https://github.com/itext/itext-publications-samples-dotnet  
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                If you want to create ZUGFeRD/Factur-X-e-invoices with iText Core, we have both Java and .NET code samples available targeting the current ZUGFeRD/Factur-X specification. They demonstrate how to embed the XML invoice data and add the metadata required for conformance. Read this article to learn more about ZUGFeRD/Factur-X, and using these code samples to create EN 16931-compatible e-invoices. 




    





Bear in mind that our master branch contains samples for the current stable release, while the default develop branch is for the bleeding edge commits towards the next release.




Also, don’t forget to check out the release-related examples below, as well as the updated Core add-ons in the iText Suite we’ve released this time:




iText Suite 9.2 Releases




























    

    



			Release pdfCalligraph 5.0.2




			Release pdfHTML 6.2.0




			Release pdfOCR 4.0.2




			Release pdfOptimizer 4.0.2




			Release pdfSweep 5.0.2




			Release pdfXFA 5.0.2













Release Related Examples




























    

    



			New High-Level HTML to  PDF/UA API




			Refactored PDF Conformance Architecture













Downloads
























			




			GitHub




			Maven




			NuGet




			Artifactory











			iText Core – 9.2.0 (Java)




			link




			link




			N/A




			link











			iText Core – 9.2.0 (.NET)




			link




			N/A




			link




			link

















Changelog




			

New features






			Support for .NET MAUI AOT compilation







			Automated checks for PDF/UA-2 Validation 







			Introduce PDF 2.0 tag structure checker












Improvements






			toLowerCase/toUpperCase locale independent usage







			Use System.Text.Json instead of Newtonsoft.Json for netstandard 2.0







			Added copyright attribution clarification for jsoup-related files












Bug fixes






			Cell with non breakable content and not enough horizontal space leads to page break and data loss







			Font selection breaks tag structure







			BitsPerComponent: 1 and Indexed DeviceRgb failes with "The color depth 1 is not supported error."







			Wrapping ListItem content in a Div with list symbol inside causes wrongly aligned content







			KeepWithNext property causing formatting issue







			PDF 2.0 does not allow DIV, P tags to be children of the P tag







			PDF 2.0 does not allow P, Hn tags to be children of the Form tag







			PDF 2.0 documents should not contain Document tag if it does not contain any content







			Improve AESCipherCBCnoPad documentation







			sxHeight is not set in OS/2 table metrics when processing TTF fonts







			Standard security handler issue with long value for user access permissions







			Wrong relative width calculations for hr tag







			Distinguished Name comparison should be done using the equivalent method instead of the equals method







			Incorrect producer line for LTA signatures in AGPL mode







			PdfDocument Constructor causes endless loop







			setAlternativeDescription doesn't set Contents entry for PdfSigner







			PdfUAConformanceException when SignatureFieldAppearance contains Image





















Deprecation of Older iText Versions




We're taking this opportunity to announce End of Life dates for deprecated iText versions. EOL for iText 7.1 will be April 2025, and iText 7.2 will be October 2025. As for iText 8.0, this will reach EOL in October 2026.
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                EOL for these versions means they will transition to maintenance mode, and only receive security patches. However, just as with iText 5 we will continue to provide support for our customers. Even though iText 5 has been in maintenance mode since 2016, we regularly release new versions to address CVEs and other security-related bugfixes. See CVEs or the iText 5-specific CVEs page for more information.
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			Blockchain for PDF Documents




			iText: Jump-Start Tutorial for .NET




			iText: Jump-Start Tutorial for Java




			iText: Converting HTML to PDF with pdfHTML




			iText: Building Blocks




			Best iText 7 Questions on StackOverflow













Installation Instructions




























    

    



			Installing iText for Java




			Installing iText for .NET




			Installing iText Community for Java developers




			Installing iText Community for .NET developers













Examples (latest ones)




























    

    



			Refactored PDF Conformance Architecture




			PAdES Signing High Level API




			iText Core: Signature Appearance Improvements




			iText 8.0.2 Delivers PDF/A-4 Support




			High-level Annotation Flattening




















        



                            



                    


    




                    




        

    






                            

  

    Features of this PDF




    

      			

        Used pdfHTML to generate the PDF content (the HTML content is attached)

      




      			

        It is PDF/UA-2 compliant

      




      			

        Digitally signed using a Portuguese Identity Card (scroll below to check the code on how to validate it!)

      




      			

         The main logo is generated using iText's custom SVG rendering engine 

      




      			

        The Table of Contents has been dynamically generated

      




      			

        Pagination was also done automatically using our Event engine

      




      			

        Fonts were subsetted for a smaller file size

      




    




    To run the project (using Python), just check the instructions on the attached file README.md.




  


   Signed off by:

  

  

     Generated by: 

     Content:  Ian Morris

     Source code:  Guust Ysebie 

  









HtmlProcessor.py

from xml.dom.minidom import Comment



from lxml import html, etree



class HtmlProcessor:

    def __init__(self, html_content):

        self.tree = html.fromstring(html_content)



    def pre_custom_content_process(self):

        self.remove_unwanted_nodes()



    def post_custom_content_process(self):

        # Add alt attribute to img tags

        for img in self.tree.xpath('//img'):

            if not img.get('alt'):

                img.set('alt', 'Image')



        # Add alt attribute to svg tags

        for svg in self.tree.xpath('//svg'):

            if not svg.get('alt'):

                svg.set('alt', 'Image')



        # Resolve relative links in anchor tags

        for a in self.tree.xpath('//a'):

            href = a.get('href', '')

            if not href.startswith('http') and not href.startswith('#'):

                a.set('href', f"https://kb.itextpdf.com/itext/{href.replace('.html', '')}")



    def remove_unwanted_nodes(self):

        # Gather all nodes for safe removal during iteration

        for node in list(self.tree.iter()):

            if self.is_unwanted_node(node):

                parent = node.getparent()

                if parent is not None:

                    parent.remove(node)



    def is_unwanted_node(self, node):

        if not isinstance(node.tag,str):

            return False

        tag = node.tag.lower()



        if tag == 'header' and node.get('class', '') != 'article-header':

            return True



        if tag in ['footer', 'script', 'nav']:

            return True



        if tag == 'link' and node.get('rel', '') == 'stylesheet':

            return True



        if tag == 'button' and node.get('class', '') == 'vp-a11y-skip-trigger vp-js-a11y-navigation-toggle':

            return True



        if tag == 'div' and node.get('class', '') == 'vp-error-log':

            return True



        if tag == 'div' and 'table-overlay' in node.get('class', ''):

            return True



        if tag == 'vp-a11y-skip-controller':

            return True



        if tag == 'meta':

            return True



        if tag == 'div' and node.get('data-vp-id') == 'vp-content-by-label-6':

            return True



        if node.get('id') == 'ReleaseiTextCore9.2.0-FAQ(latestones)':

            return True



        return False



    def get_processed_html(self):

        return html.tostring(self.tree, pretty_print=True, encoding='unicode')








LICENSE

                    GNU AFFERO GENERAL PUBLIC LICENSE

                       Version 3, 19 November 2007



 Copyright (C) 2007 Free Software Foundation, Inc. <https://fsf.org/>

 Everyone is permitted to copy and distribute verbatim copies

 of this license document, but changing it is not allowed.



                            Preamble



  The GNU Affero General Public License is a free, copyleft license for

software and other kinds of works, specifically designed to ensure

cooperation with the community in the case of network server software.



  The licenses for most software and other practical works are designed

to take away your freedom to share and change the works.  By contrast,

our General Public Licenses are intended to guarantee your freedom to

share and change all versions of a program--to make sure it remains free

software for all its users.



  When we speak of free software, we are referring to freedom, not

price.  Our General Public Licenses are designed to make sure that you

have the freedom to distribute copies of free software (and charge for

them if you wish), that you receive source code or can get it if you

want it, that you can change the software or use pieces of it in new

free programs, and that you know you can do these things.



  Developers that use our General Public Licenses protect your rights

with two steps: (1) assert copyright on the software, and (2) offer

you this License which gives you legal permission to copy, distribute

and/or modify the software.



  A secondary benefit of defending all users' freedom is that

improvements made in alternate versions of the program, if they

receive widespread use, become available for other developers to

incorporate.  Many developers of free software are heartened and

encouraged by the resulting cooperation.  However, in the case of

software used on network servers, this result may fail to come about.

The GNU General Public License permits making a modified version and

letting the public access it on a server without ever releasing its

source code to the public.



  The GNU Affero General Public License is designed specifically to

ensure that, in such cases, the modified source code becomes available

to the community.  It requires the operator of a network server to

provide the source code of the modified version running there to the

users of that server.  Therefore, public use of a modified version, on

a publicly accessible server, gives the public access to the source

code of the modified version.



  An older license, called the Affero General Public License and

published by Affero, was designed to accomplish similar goals.  This is

a different license, not a version of the Affero GPL, but Affero has

released a new version of the Affero GPL which permits relicensing under

this license.



  The precise terms and conditions for copying, distribution and

modification follow.



                       TERMS AND CONDITIONS



  0. Definitions.



  "This License" refers to version 3 of the GNU Affero General Public License.



  "Copyright" also means copyright-like laws that apply to other kinds of

works, such as semiconductor masks.



  "The Program" refers to any copyrightable work licensed under this

License.  Each licensee is addressed as "you".  "Licensees" and

"recipients" may be individuals or organizations.



  To "modify" a work means to copy from or adapt all or part of the work

in a fashion requiring copyright permission, other than the making of an

exact copy.  The resulting work is called a "modified version" of the

earlier work or a work "based on" the earlier work.



  A "covered work" means either the unmodified Program or a work based

on the Program.



  To "propagate" a work means to do anything with it that, without

permission, would make you directly or secondarily liable for

infringement under applicable copyright law, except executing it on a

computer or modifying a private copy.  Propagation includes copying,

distribution (with or without modification), making available to the

public, and in some countries other activities as well.



  To "convey" a work means any kind of propagation that enables other

parties to make or receive copies.  Mere interaction with a user through

a computer network, with no transfer of a copy, is not conveying.



  An interactive user interface displays "Appropriate Legal Notices"

to the extent that it includes a convenient and prominently visible

feature that (1) displays an appropriate copyright notice, and (2)

tells the user that there is no warranty for the work (except to the

extent that warranties are provided), that licensees may convey the

work under this License, and how to view a copy of this License.  If

the interface presents a list of user commands or options, such as a

menu, a prominent item in the list meets this criterion.



  1. Source Code.



  The "source code" for a work means the preferred form of the work

for making modifications to it.  "Object code" means any non-source

form of a work.



  A "Standard Interface" means an interface that either is an official

standard defined by a recognized standards body, or, in the case of

interfaces specified for a particular programming language, one that

is widely used among developers working in that language.



  The "System Libraries" of an executable work include anything, other

than the work as a whole, that (a) is included in the normal form of

packaging a Major Component, but which is not part of that Major

Component, and (b) serves only to enable use of the work with that

Major Component, or to implement a Standard Interface for which an

implementation is available to the public in source code form.  A

"Major Component", in this context, means a major essential component

(kernel, window system, and so on) of the specific operating system

(if any) on which the executable work runs, or a compiler used to

produce the work, or an object code interpreter used to run it.



  The "Corresponding Source" for a work in object code form means all

the source code needed to generate, install, and (for an executable

work) run the object code and to modify the work, including scripts to

control those activities.  However, it does not include the work's

System Libraries, or general-purpose tools or generally available free

programs which are used unmodified in performing those activities but

which are not part of the work.  For example, Corresponding Source

includes interface definition files associated with source files for

the work, and the source code for shared libraries and dynamically

linked subprograms that the work is specifically designed to require,

such as by intimate data communication or control flow between those

subprograms and other parts of the work.



  The Corresponding Source need not include anything that users

can regenerate automatically from other parts of the Corresponding

Source.



  The Corresponding Source for a work in source code form is that

same work.



  2. Basic Permissions.



  All rights granted under this License are granted for the term of

copyright on the Program, and are irrevocable provided the stated

conditions are met.  This License explicitly affirms your unlimited

permission to run the unmodified Program.  The output from running a

covered work is covered by this License only if the output, given its

content, constitutes a covered work.  This License acknowledges your

rights of fair use or other equivalent, as provided by copyright law.



  You may make, run and propagate covered works that you do not

convey, without conditions so long as your license otherwise remains

in force.  You may convey covered works to others for the sole purpose

of having them make modifications exclusively for you, or provide you

with facilities for running those works, provided that you comply with

the terms of this License in conveying all material for which you do

not control copyright.  Those thus making or running the covered works

for you must do so exclusively on your behalf, under your direction

and control, on terms that prohibit them from making any copies of

your copyrighted material outside their relationship with you.



  Conveying under any other circumstances is permitted solely under

the conditions stated below.  Sublicensing is not allowed; section 10

makes it unnecessary.



  3. Protecting Users' Legal Rights From Anti-Circumvention Law.



  No covered work shall be deemed part of an effective technological

measure under any applicable law fulfilling obligations under article

11 of the WIPO copyright treaty adopted on 20 December 1996, or

similar laws prohibiting or restricting circumvention of such

measures.



  When you convey a covered work, you waive any legal power to forbid

circumvention of technological measures to the extent such circumvention

is effected by exercising rights under this License with respect to

the covered work, and you disclaim any intention to limit operation or

modification of the work as a means of enforcing, against the work's

users, your or third parties' legal rights to forbid circumvention of

technological measures.



  4. Conveying Verbatim Copies.



  You may convey verbatim copies of the Program's source code as you

receive it, in any medium, provided that you conspicuously and

appropriately publish on each copy an appropriate copyright notice;

keep intact all notices stating that this License and any

non-permissive terms added in accord with section 7 apply to the code;

keep intact all notices of the absence of any warranty; and give all

recipients a copy of this License along with the Program.



  You may charge any price or no price for each copy that you convey,

and you may offer support or warranty protection for a fee.



  5. Conveying Modified Source Versions.



  You may convey a work based on the Program, or the modifications to

produce it from the Program, in the form of source code under the

terms of section 4, provided that you also meet all of these conditions:



    a) The work must carry prominent notices stating that you modified

    it, and giving a relevant date.



    b) The work must carry prominent notices stating that it is

    released under this License and any conditions added under section

    7.  This requirement modifies the requirement in section 4 to

    "keep intact all notices".



    c) You must license the entire work, as a whole, under this

    License to anyone who comes into possession of a copy.  This

    License will therefore apply, along with any applicable section 7

    additional terms, to the whole of the work, and all its parts,

    regardless of how they are packaged.  This License gives no

    permission to license the work in any other way, but it does not

    invalidate such permission if you have separately received it.



    d) If the work has interactive user interfaces, each must display

    Appropriate Legal Notices; however, if the Program has interactive

    interfaces that do not display Appropriate Legal Notices, your

    work need not make them do so.



  A compilation of a covered work with other separate and independent

works, which are not by their nature extensions of the covered work,

and which are not combined with it such as to form a larger program,

in or on a volume of a storage or distribution medium, is called an

"aggregate" if the compilation and its resulting copyright are not

used to limit the access or legal rights of the compilation's users

beyond what the individual works permit.  Inclusion of a covered work

in an aggregate does not cause this License to apply to the other

parts of the aggregate.



  6. Conveying Non-Source Forms.



  You may convey a covered work in object code form under the terms

of sections 4 and 5, provided that you also convey the

machine-readable Corresponding Source under the terms of this License,

in one of these ways:



    a) Convey the object code in, or embodied in, a physical product

    (including a physical distribution medium), accompanied by the

    Corresponding Source fixed on a durable physical medium

    customarily used for software interchange.



    b) Convey the object code in, or embodied in, a physical product

    (including a physical distribution medium), accompanied by a

    written offer, valid for at least three years and valid for as

    long as you offer spare parts or customer support for that product

    model, to give anyone who possesses the object code either (1) a

    copy of the Corresponding Source for all the software in the

    product that is covered by this License, on a durable physical

    medium customarily used for software interchange, for a price no

    more than your reasonable cost of physically performing this

    conveying of source, or (2) access to copy the

    Corresponding Source from a network server at no charge.



    c) Convey individual copies of the object code with a copy of the

    written offer to provide the Corresponding Source.  This

    alternative is allowed only occasionally and noncommercially, and

    only if you received the object code with such an offer, in accord

    with subsection 6b.



    d) Convey the object code by offering access from a designated

    place (gratis or for a charge), and offer equivalent access to the

    Corresponding Source in the same way through the same place at no

    further charge.  You need not require recipients to copy the

    Corresponding Source along with the object code.  If the place to

    copy the object code is a network server, the Corresponding Source

    may be on a different server (operated by you or a third party)

    that supports equivalent copying facilities, provided you maintain

    clear directions next to the object code saying where to find the

    Corresponding Source.  Regardless of what server hosts the

    Corresponding Source, you remain obligated to ensure that it is

    available for as long as needed to satisfy these requirements.



    e) Convey the object code using peer-to-peer transmission, provided

    you inform other peers where the object code and Corresponding

    Source of the work are being offered to the general public at no

    charge under subsection 6d.



  A separable portion of the object code, whose source code is excluded

from the Corresponding Source as a System Library, need not be

included in conveying the object code work.



  A "User Product" is either (1) a "consumer product", which means any

tangible personal property which is normally used for personal, family,

or household purposes, or (2) anything designed or sold for incorporation

into a dwelling.  In determining whether a product is a consumer product,

doubtful cases shall be resolved in favor of coverage.  For a particular

product received by a particular user, "normally used" refers to a

typical or common use of that class of product, regardless of the status

of the particular user or of the way in which the particular user

actually uses, or expects or is expected to use, the product.  A product

is a consumer product regardless of whether the product has substantial

commercial, industrial or non-consumer uses, unless such uses represent

the only significant mode of use of the product.



  "Installation Information" for a User Product means any methods,

procedures, authorization keys, or other information required to install

and execute modified versions of a covered work in that User Product from

a modified version of its Corresponding Source.  The information must

suffice to ensure that the continued functioning of the modified object

code is in no case prevented or interfered with solely because

modification has been made.



  If you convey an object code work under this section in, or with, or

specifically for use in, a User Product, and the conveying occurs as

part of a transaction in which the right of possession and use of the

User Product is transferred to the recipient in perpetuity or for a

fixed term (regardless of how the transaction is characterized), the

Corresponding Source conveyed under this section must be accompanied

by the Installation Information.  But this requirement does not apply

if neither you nor any third party retains the ability to install

modified object code on the User Product (for example, the work has

been installed in ROM).



  The requirement to provide Installation Information does not include a

requirement to continue to provide support service, warranty, or updates

for a work that has been modified or installed by the recipient, or for

the User Product in which it has been modified or installed.  Access to a

network may be denied when the modification itself materially and

adversely affects the operation of the network or violates the rules and

protocols for communication across the network.



  Corresponding Source conveyed, and Installation Information provided,

in accord with this section must be in a format that is publicly

documented (and with an implementation available to the public in

source code form), and must require no special password or key for

unpacking, reading or copying.



  7. Additional Terms.



  "Additional permissions" are terms that supplement the terms of this

License by making exceptions from one or more of its conditions.

Additional permissions that are applicable to the entire Program shall

be treated as though they were included in this License, to the extent

that they are valid under applicable law.  If additional permissions

apply only to part of the Program, that part may be used separately

under those permissions, but the entire Program remains governed by

this License without regard to the additional permissions.



  When you convey a copy of a covered work, you may at your option

remove any additional permissions from that copy, or from any part of

it.  (Additional permissions may be written to require their own

removal in certain cases when you modify the work.)  You may place

additional permissions on material, added by you to a covered work,

for which you have or can give appropriate copyright permission.



  Notwithstanding any other provision of this License, for material you

add to a covered work, you may (if authorized by the copyright holders of

that material) supplement the terms of this License with terms:



    a) Disclaiming warranty or limiting liability differently from the

    terms of sections 15 and 16 of this License; or



    b) Requiring preservation of specified reasonable legal notices or

    author attributions in that material or in the Appropriate Legal

    Notices displayed by works containing it; or



    c) Prohibiting misrepresentation of the origin of that material, or

    requiring that modified versions of such material be marked in

    reasonable ways as different from the original version; or



    d) Limiting the use for publicity purposes of names of licensors or

    authors of the material; or



    e) Declining to grant rights under trademark law for use of some

    trade names, trademarks, or service marks; or



    f) Requiring indemnification of licensors and authors of that

    material by anyone who conveys the material (or modified versions of

    it) with contractual assumptions of liability to the recipient, for

    any liability that these contractual assumptions directly impose on

    those licensors and authors.



  All other non-permissive additional terms are considered "further

restrictions" within the meaning of section 10.  If the Program as you

received it, or any part of it, contains a notice stating that it is

governed by this License along with a term that is a further

restriction, you may remove that term.  If a license document contains

a further restriction but permits relicensing or conveying under this

License, you may add to a covered work material governed by the terms

of that license document, provided that the further restriction does

not survive such relicensing or conveying.



  If you add terms to a covered work in accord with this section, you

must place, in the relevant source files, a statement of the

additional terms that apply to those files, or a notice indicating

where to find the applicable terms.



  Additional terms, permissive or non-permissive, may be stated in the

form of a separately written license, or stated as exceptions;

the above requirements apply either way.



  8. Termination.



  You may not propagate or modify a covered work except as expressly

provided under this License.  Any attempt otherwise to propagate or

modify it is void, and will automatically terminate your rights under

this License (including any patent licenses granted under the third

paragraph of section 11).



  However, if you cease all violation of this License, then your

license from a particular copyright holder is reinstated (a)

provisionally, unless and until the copyright holder explicitly and

finally terminates your license, and (b) permanently, if the copyright

holder fails to notify you of the violation by some reasonable means

prior to 60 days after the cessation.



  Moreover, your license from a particular copyright holder is

reinstated permanently if the copyright holder notifies you of the

violation by some reasonable means, this is the first time you have

received notice of violation of this License (for any work) from that

copyright holder, and you cure the violation prior to 30 days after

your receipt of the notice.



  Termination of your rights under this section does not terminate the

licenses of parties who have received copies or rights from you under

this License.  If your rights have been terminated and not permanently

reinstated, you do not qualify to receive new licenses for the same

material under section 10.



  9. Acceptance Not Required for Having Copies.



  You are not required to accept this License in order to receive or

run a copy of the Program.  Ancillary propagation of a covered work

occurring solely as a consequence of using peer-to-peer transmission

to receive a copy likewise does not require acceptance.  However,

nothing other than this License grants you permission to propagate or

modify any covered work.  These actions infringe copyright if you do

not accept this License.  Therefore, by modifying or propagating a

covered work, you indicate your acceptance of this License to do so.



  10. Automatic Licensing of Downstream Recipients.



  Each time you convey a covered work, the recipient automatically

receives a license from the original licensors, to run, modify and

propagate that work, subject to this License.  You are not responsible

for enforcing compliance by third parties with this License.



  An "entity transaction" is a transaction transferring control of an

organization, or substantially all assets of one, or subdividing an

organization, or merging organizations.  If propagation of a covered

work results from an entity transaction, each party to that

transaction who receives a copy of the work also receives whatever

licenses to the work the party's predecessor in interest had or could

give under the previous paragraph, plus a right to possession of the

Corresponding Source of the work from the predecessor in interest, if

the predecessor has it or can get it with reasonable efforts.



  You may not impose any further restrictions on the exercise of the

rights granted or affirmed under this License.  For example, you may

not impose a license fee, royalty, or other charge for exercise of

rights granted under this License, and you may not initiate litigation

(including a cross-claim or counterclaim in a lawsuit) alleging that

any patent claim is infringed by making, using, selling, offering for

sale, or importing the Program or any portion of it.



  11. Patents.



  A "contributor" is a copyright holder who authorizes use under this

License of the Program or a work on which the Program is based.  The

work thus licensed is called the contributor's "contributor version".



  A contributor's "essential patent claims" are all patent claims

owned or controlled by the contributor, whether already acquired or

hereafter acquired, that would be infringed by some manner, permitted

by this License, of making, using, or selling its contributor version,

but do not include claims that would be infringed only as a

consequence of further modification of the contributor version.  For

purposes of this definition, "control" includes the right to grant

patent sublicenses in a manner consistent with the requirements of

this License.



  Each contributor grants you a non-exclusive, worldwide, royalty-free

patent license under the contributor's essential patent claims, to

make, use, sell, offer for sale, import and otherwise run, modify and

propagate the contents of its contributor version.



  In the following three paragraphs, a "patent license" is any express

agreement or commitment, however denominated, not to enforce a patent

(such as an express permission to practice a patent or covenant not to

sue for patent infringement).  To "grant" such a patent license to a

party means to make such an agreement or commitment not to enforce a

patent against the party.



  If you convey a covered work, knowingly relying on a patent license,

and the Corresponding Source of the work is not available for anyone

to copy, free of charge and under the terms of this License, through a

publicly available network server or other readily accessible means,

then you must either (1) cause the Corresponding Source to be so

available, or (2) arrange to deprive yourself of the benefit of the

patent license for this particular work, or (3) arrange, in a manner

consistent with the requirements of this License, to extend the patent

license to downstream recipients.  "Knowingly relying" means you have

actual knowledge that, but for the patent license, your conveying the

covered work in a country, or your recipient's use of the covered work

in a country, would infringe one or more identifiable patents in that

country that you have reason to believe are valid.



  If, pursuant to or in connection with a single transaction or

arrangement, you convey, or propagate by procuring conveyance of, a

covered work, and grant a patent license to some of the parties

receiving the covered work authorizing them to use, propagate, modify

or convey a specific copy of the covered work, then the patent license

you grant is automatically extended to all recipients of the covered

work and works based on it.



  A patent license is "discriminatory" if it does not include within

the scope of its coverage, prohibits the exercise of, or is

conditioned on the non-exercise of one or more of the rights that are

specifically granted under this License.  You may not convey a covered

work if you are a party to an arrangement with a third party that is

in the business of distributing software, under which you make payment

to the third party based on the extent of your activity of conveying

the work, and under which the third party grants, to any of the

parties who would receive the covered work from you, a discriminatory

patent license (a) in connection with copies of the covered work

conveyed by you (or copies made from those copies), or (b) primarily

for and in connection with specific products or compilations that

contain the covered work, unless you entered into that arrangement,

or that patent license was granted, prior to 28 March 2007.



  Nothing in this License shall be construed as excluding or limiting

any implied license or other defenses to infringement that may

otherwise be available to you under applicable patent law.



  12. No Surrender of Others' Freedom.



  If conditions are imposed on you (whether by court order, agreement or

otherwise) that contradict the conditions of this License, they do not

excuse you from the conditions of this License.  If you cannot convey a

covered work so as to satisfy simultaneously your obligations under this

License and any other pertinent obligations, then as a consequence you may

not convey it at all.  For example, if you agree to terms that obligate you

to collect a royalty for further conveying from those to whom you convey

the Program, the only way you could satisfy both those terms and this

License would be to refrain entirely from conveying the Program.



  13. Remote Network Interaction; Use with the GNU General Public License.



  Notwithstanding any other provision of this License, if you modify the

Program, your modified version must prominently offer all users

interacting with it remotely through a computer network (if your version

supports such interaction) an opportunity to receive the Corresponding

Source of your version by providing access to the Corresponding Source

from a network server at no charge, through some standard or customary

means of facilitating copying of software.  This Corresponding Source

shall include the Corresponding Source for any work covered by version 3

of the GNU General Public License that is incorporated pursuant to the

following paragraph.



  Notwithstanding any other provision of this License, you have

permission to link or combine any covered work with a work licensed

under version 3 of the GNU General Public License into a single

combined work, and to convey the resulting work.  The terms of this

License will continue to apply to the part which is the covered work,

but the work with which it is combined will remain governed by version

3 of the GNU General Public License.



  14. Revised Versions of this License.



  The Free Software Foundation may publish revised and/or new versions of

the GNU Affero General Public License from time to time.  Such new versions

will be similar in spirit to the present version, but may differ in detail to

address new problems or concerns.



  Each version is given a distinguishing version number.  If the

Program specifies that a certain numbered version of the GNU Affero General

Public License "or any later version" applies to it, you have the

option of following the terms and conditions either of that numbered

version or of any later version published by the Free Software

Foundation.  If the Program does not specify a version number of the

GNU Affero General Public License, you may choose any version ever published

by the Free Software Foundation.



  If the Program specifies that a proxy can decide which future

versions of the GNU Affero General Public License can be used, that proxy's

public statement of acceptance of a version permanently authorizes you

to choose that version for the Program.



  Later license versions may give you additional or different

permissions.  However, no additional obligations are imposed on any

author or copyright holder as a result of your choosing to follow a

later version.



  15. Disclaimer of Warranty.



  THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED BY

APPLICABLE LAW.  EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT

HOLDERS AND/OR OTHER PARTIES PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY

OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,

THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

PURPOSE.  THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM

IS WITH YOU.  SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF

ALL NECESSARY SERVICING, REPAIR OR CORRECTION.



  16. Limitation of Liability.



  IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING

WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MODIFIES AND/OR CONVEYS

THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY

GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE

USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF

DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD

PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS),

EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF

SUCH DAMAGES.



  17. Interpretation of Sections 15 and 16.



  If the disclaimer of warranty and limitation of liability provided

above cannot be given local legal effect according to their terms,

reviewing courts shall apply local law that most closely approximates

an absolute waiver of all civil liability in connection with the

Program, unless a warranty or assumption of liability accompanies a

copy of the Program in return for a fee.



                     END OF TERMS AND CONDITIONS



            How to Apply These Terms to Your New Programs



  If you develop a new program, and you want it to be of the greatest

possible use to the public, the best way to achieve this is to make it

free software which everyone can redistribute and change under these terms.



  To do so, attach the following notices to the program.  It is safest

to attach them to the start of each source file to most effectively

state the exclusion of warranty; and each file should have at least

the "copyright" line and a pointer to where the full notice is found.



    <one line to give the program's name and a brief idea of what it does.>

    Copyright (C) <year>  <name of author>



    This program is free software: you can redistribute it and/or modify

    it under the terms of the GNU Affero General Public License as published

    by the Free Software Foundation, either version 3 of the License, or

    (at your option) any later version.



    This program is distributed in the hope that it will be useful,

    but WITHOUT ANY WARRANTY; without even the implied warranty of

    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the

    GNU Affero General Public License for more details.



    You should have received a copy of the GNU Affero General Public License

    along with this program.  If not, see <https://www.gnu.org/licenses/>.



Also add information on how to contact you by electronic and paper mail.



  If your software can interact with users remotely through a computer

network, you should also make sure that it provides a way for users to

get its source.  For example, if your program is a web application, its

interface could display a "Source" link that leads users to an archive

of the code.  There are many ways you could offer source, and different

solutions will be better for different programs; see section 13 for the

specific requirements.



  You should also get your employer (if you work as a programmer) or school,

if any, to sign a "copyright disclaimer" for the program, if necessary.

For more information on this, and how to apply and follow the GNU AGPL, see

<https://www.gnu.org/licenses/>.
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    This is a special iText PDF




  


  As per usual, we have decided to create a PDF file that showcases a lot of what is possible with iText by Apryse.




  

    This is no ordinary PDF, as it is

    PDF/UA-2 compliant created with the help of pdfHTML (one of the areas we have improved in this version).




    

      Furthermore, we actually used Python to generate this PDF! Don't believe us? Just check the attached project, and read about it on our Technical Tales.

    




    You can read more about it  below.








                            







    

        


    




    

                    

    

        

                        


                    

                

                    

            


                

            

                

                Release iText Core 9.2.0
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                As always, we’ve made the Core release notes into a showcase PDF document. This time we’re utilizing the new HTML to PDF/UA API, which you can read more about in the release notes for pdfHTML 6.2.0. As you’ll find, it conforms to the latest PDF/UA-2 standard for accessible PDF documents.




The other main difference is it’s been generated and digitally signed with Python. We’ll explain how that’s possible below, but we’ve embedded the source code and resources required to recreate the document yourself. Have fun!
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Release date: May 15th, 2025




Following the 25th anniversary release last time, you might think there wouldn’t be much to expect from iText Core 9.2. But hold onto your hats, because we have some very nice stuff to talk about! This includes support for .NET MAUI AOT compilation, automated validation for PDF/UA-2 documents, and some other goodies including…iText for Python???




.NET MAUI AOT Compilation




The standout feature of this iText Core release is its support for Native Ahead-of-Time (AOT) compilation in .NET MAUI development. After introducing GraalVM Native Image compilation on the Java side last year, we’re thrilled to bring similar perks to our .NET developer community. Since the addition of the NativeAOT runtime for iOS and macOS development in .NET 9’s Multi-platform App UI (MAUI), we began implementing support as it could bring significant benefits for iText development.




In addition to the usual benefits of optimized native executables—like smaller file sizes, faster startup times, and reduced memory usage—Ahead-of-Time (AOT) compilation really shines when it comes to iOS development. This is mainly because there are some pretty strict rules around traditional Just-In-Time (JIT) compilation for apps that are headed for the App Store. So, leveraging MAUI’s AOT runtime could really be a game changer.




Automated PDF/UA-2 Validation




Automated checks for PDF/UA-1 creation were introduced with iText Core 8.0.4. This release extends this feature to include the new PDF/UA-2 standard published last year.




The earlier checks were based on the PDF Association’s Matterhorn Protocol PDF/UA conformance testing model. For the PDF/UA-2 checks, we draw from the profile used by the industry-standard validation tool, veraPDF. That said, the way we’ve implemented the system of checkpoints and handle failure conditions is broadly the same. So, rest assured, iText Core will help you create PDFs that meet the new standard for universal accessibility.




While at present we’re not aware of any legislation mandating the switch to PDF/UA-2 from the current PDF/UA-1 standard, there are some pretty compelling reasons to consider adopting the latest version, particularly when it comes to handling PDF 2.0 documents. PDF/UA-2 brings improved support for modern Unicode to the table, and rolls out new document structure elements like Title, DocumentFragment, Aside, FENote, and Artifact which take advantage of enhancements in the PDF 2.0 specification.




In addition, we have refactored the conformance-checking mechanism by introducing the new PdfConformance abstraction to support multiple standards (e.g. PDF/A, PDF/UA), with PdfAConformance and PdfUAConformance now existing as enums, enabling modular, extensible validation.




Pull Requests




We’d like to thank Aviad Pineles for their PR to improve CSS style sheet logic for pdfHTML. While we eventually went with a different implementation of this fix, we’re very grateful for the inspiration!




Bug Fixes and Miscellaneous




In line with our efforts on the PDF/UA-2 checks and the upgraded API for converting HTML to PDF/UA, we also  have some enhancements and fixes for general PDF 2.0 conformance. One of the standout updates is a dedicated checker that evaluates tag structure by examining the parent-child tag relationships as outlined in the PDF 2.0 specification. We’ve also addressed a number of issues related to PDF 2.0 tag conversion and structure repair operations, making sure everything operates seamlessly.




We would also like to highlight an additional change: in response to a bug report on StackOverflow, we identified and resolved a line wrap issue affecting non-wrapping italic and bold simulated text within table columns. This problem could lead to incorrect page breaks when the content width exceeded the column limits. To fix it, we’ve adjusted the table renderer logic to handle cases where text formatted in such ways exceeds the layout box width.




Other Stuff




Those of you who were intrigued by the reference to Python at the beginning will be interested in a new article in our Technical Tales section of the Knowledge Base. Vlad Lipskiy from our Research Team has been very busy over the past few weeks exploring how Python.NET can enable direct usage of iText from Python. In addition to porting a wealth of code samples, he’s also written a superb article which takes a deep-dive into how it all works. Make sure to check it out!




Another great article is by Guust Ysebie from the iText SDK development team. If you caught the iText Core 9.1.0 release, you might remember how we managed to massively speed up table rendering, particularly in the case of tagged tables. If you wondered how this was possible, Guust has written up the whole story from beginning to end. It’s a very entertaining and enlightening read, so if optimization is your bag you’ll find a lot to enjoy.




As always, you can see the Changelog below to see the full rundown on what’s new in Core, and details of other improvements and bugfixes for this release.
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                If you use iText for digital signing, you may be interested in the Digital Signatures Hub which contains a ton of useful resources and examples.




    





Don’t forget that in addition to the resources on our Knowledge Base, on our GitHub you can find a ton of useful up-to-date samples in the following repos:




Java






			https://github.com/itext/itext-publications-examples-java 







			https://github.com/itext/itext-publications-book-java 







			https://github.com/itext/itext-publications-signing-examples-java  







			https://github.com/itext/itext-publications-signatures-java   







			https://github.com/itext/itext-publications-highlevel-java  







			https://github.com/itext/itext-publications-jumpstart-java 












.NET




			https://github.com/itext/itext-publications-samples-dotnet  
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                If you want to create ZUGFeRD/Factur-X-e-invoices with iText Core, we have both Java and .NET code samples available targeting the current ZUGFeRD/Factur-X specification. They demonstrate how to embed the XML invoice data and add the metadata required for conformance. Read this article to learn more about ZUGFeRD/Factur-X, and using these code samples to create EN 16931-compatible e-invoices. 




    





Bear in mind that our master branch contains samples for the current stable release, while the default develop branch is for the bleeding edge commits towards the next release.




Also, don’t forget to check out the release-related examples below, as well as the updated Core add-ons in the iText Suite we’ve released this time:




iText Suite 9.2 Releases




























    

    



			Release pdfCalligraph 5.0.2




			Release pdfHTML 6.2.0




			Release pdfOCR 4.0.2




			Release pdfOptimizer 4.0.2




			Release pdfSweep 5.0.2




			Release pdfXFA 5.0.2













Release Related Examples




























    

    



			New High-Level HTML to  PDF/UA API




			Refactored PDF Conformance Architecture













Downloads
























			




			GitHub




			Maven




			NuGet




			Artifactory











			iText Core – 9.2.0 (Java)




			link




			link




			N/A




			link











			iText Core – 9.2.0 (.NET)




			link




			N/A




			link




			link

















Changelog




			

New features






			Support for .NET MAUI AOT compilation







			Automated checks for PDF/UA-2 Validation 







			Introduce PDF 2.0 tag structure checker












Improvements






			toLowerCase/toUpperCase locale independent usage







			Use System.Text.Json instead of Newtonsoft.Json for netstandard 2.0







			Added copyright attribution clarification for jsoup-related files












Bug fixes






			Cell with non breakable content and not enough horizontal space leads to page break and data loss







			Font selection breaks tag structure







			BitsPerComponent: 1 and Indexed DeviceRgb failes with "The color depth 1 is not supported error."







			Wrapping ListItem content in a Div with list symbol inside causes wrongly aligned content







			KeepWithNext property causing formatting issue







			PDF 2.0 does not allow DIV, P tags to be children of the P tag







			PDF 2.0 does not allow P, Hn tags to be children of the Form tag







			PDF 2.0 documents should not contain Document tag if it does not contain any content







			Improve AESCipherCBCnoPad documentation







			sxHeight is not set in OS/2 table metrics when processing TTF fonts







			Standard security handler issue with long value for user access permissions







			Wrong relative width calculations for hr tag







			Distinguished Name comparison should be done using the equivalent method instead of the equals method







			Incorrect producer line for LTA signatures in AGPL mode







			PdfDocument Constructor causes endless loop







			setAlternativeDescription doesn't set Contents entry for PdfSigner







			PdfUAConformanceException when SignatureFieldAppearance contains Image





















Deprecation of Older iText Versions




We're taking this opportunity to announce End of Life dates for deprecated iText versions. EOL for iText 7.1 will be April 2025, and iText 7.2 will be October 2025. As for iText 8.0, this will reach EOL in October 2026.
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                EOL for these versions means they will transition to maintenance mode, and only receive security patches. However, just as with iText 5 we will continue to provide support for our customers. Even though iText 5 has been in maintenance mode since 2016, we regularly release new versions to address CVEs and other security-related bugfixes. See CVEs or the iText 5-specific CVEs page for more information.
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eBooks




























    

    



			Blockchain for PDF Documents




			iText: Jump-Start Tutorial for .NET




			iText: Jump-Start Tutorial for Java




			iText: Converting HTML to PDF with pdfHTML




			iText: Building Blocks




			Best iText 7 Questions on StackOverflow













Installation Instructions




























    

    



			Installing iText for Java




			Installing iText for .NET




			Installing iText Community for Java developers




			Installing iText Community for .NET developers













Examples (latest ones)




























    

    



			Refactored PDF Conformance Architecture




			PAdES Signing High Level API




			iText Core: Signature Appearance Improvements




			iText 8.0.2 Delivers PDF/A-4 Support




			High-level Annotation Flattening




















        



                            



                    


    




                    




        

    






                            

  

    Features of this PDF




    

      			

        Used pdfHTML to generate the PDF content (the HTML content is attached)

      




      			

        It is PDF/UA-2 compliant

      




      			

        Digitally signed using a Portuguese Identity Card (scroll below to check the code on how to validate it!)

      




      			

         The main logo is generated using iText's custom SVG rendering engine 

      




      			

        The Table of Contents has been dynamically generated

      




      			

        Pagination was also done automatically using our Event engine

      




      			

        Fonts were subsetted for a smaller file size

      




    




    To run the project (using Python), just check the instructions on the attached file README.md.




  


   Signed off by:

  

  

     Generated by: 

     Content:  Ian Morris

     Source code:  Guust Ysebie 

  









pyproject.toml

[project]

name = "itextpy"

version = "9.1.0"

readme = "README.md"

requires-python = ">=3.8"

dependencies = [

    "pythonnet>=3.0",               # Essential pythonnet dependency

    "netstandard-stubs>=2.0,<2.1",  # Typing stubs for .NET

    "lxml>=5.4.0"

]

classifiers = [

    "Intended Audience :: Developers",

    "Operating System :: MacOS :: MacOS X",

    "Operating System :: Microsoft :: Windows",

    "Operating System :: POSIX :: Linux",

    "Programming Language :: C#",

    "Programming Language :: Python",

    "Programming Language :: Python :: 3",

    "Programming Language :: Python :: 3 :: Only",

]

license = "AGPL-3.0"

license-files = ["LICENSE"]



[build-system]

requires = ["hatchling >= 1.26"]

build-backend = "hatchling.build"



[tool.hatch.build.hooks.custom]

path = "scripts/hatch_build.py"



[tool.hatch.build.targets.sdist]

ignore-vcs = true

include = [

    "/itextpy/binaries/**/*.dll",

    "/itextpy/binaries/.published",

    "/itextpy/**/*.py",

    "/itextpy/.generated",

    "/iText-stubs/**/*.pyi",

    "/iText-stubs/.generated",

    "/scripts/",

    "/LICENSE",

    "/README.md",

    "/pyproject.toml",

]



[tool.hatch.build.targets.wheel]

ignore-vcs = true

packages = [

    "itextpy",

    "iText-stubs",

]

exclude = [

    ".*",

    "*.bak",

]








README.md

# Intro



This is a simple example of how to use the iText library to convert HTML to a PDF within Python.



# How to run this project from source code.



Execute



```shell

pip install .

```



In the root directory to get the dependencies build correctly



```shell

python release_notes_9_2_0.py

```



This will include all the necessary .NET binaries, together with the typing

stubs for IDE auto-completion.



!! `dotnet` command should be available in the path preferably .net9 I guess



# How to recreate the pdf using iText python from the PDF document.



1. Extract the embedded `itext-python-example.zipx` (This is just a zip file but some pdf processors don't allow

   downloading of

   those )

2. Change file name to `itext-python-example.zipx`

3. Extract zip archive

4. Follow the steps from `How to run this project from source code.`










release_notes_9_2_0.py

import os



import itextpy

import zip_current_folder

from FrontPageGenerator import FrontPageGenerator



itextpy.load()



from itextpy.util import disposing

from iText.Kernel.Pdf.Canvas import PdfCanvas

from iText.Kernel.Pdf.Event import PdfDocumentEvent, PyAbstractPdfDocumentEventHandler

from iText.Kernel.Pdf.Filespec import PdfFileSpec



from CustomContentInjector import CustomContentInjector

from HtmlProcessor import HtmlProcessor

from iText.IO.Font import PdfEncodings

from iText.Kernel.Font import PdfFont, PdfFontFactory

from iText.python.compat.signing import EIdSigner, CountrySigning

from iText.Layout.Borders import SolidBorder

from iText.Pdfua import PdfUADocument, PdfUAConfig

from iText.Kernel.Pdf import PdfUAConformance, PdfWriter, WriterProperties, PdfVersion, PdfName

from iText.Html2pdf.Resolver.Font import DefaultFontProvider

from pathlib import Path

from System.IO import FileAccess, FileMode, FileShare, FileStream

from iText.Html2pdf import ConverterProperties, HtmlConverter

from iText.Forms.Form.Element import SignatureFieldAppearance

from iText.Html2pdf.Attach import ProcessorContext, ITagWorker, IOutlineMarkExtractor

from iText.Html2pdf.Attach.Impl import DefaultTagWorkerFactory, OutlineHandler

from iText.Layout import IPropertyContainer

from iText.StyledXmlParser.Node import IElementNode



# Change some values here



RELEASE_VERSION = "9.2.0"

FILE_NAME = "release_notes_" + RELEASE_VERSION + ".pdf"

COUNTRY_FOR_SIGNING = CountrySigning.PORTUGAL



PAGE_TO_CONVERT = "release-itext-core-9-2-0.html"

SIGNING_REASON = "Release notes for iText " + RELEASE_VERSION

SIGNING_LOCATION = "Ghent (Belgium)"

SIGNATURE_FIELD_ID = "signature_id"



SCRIPT_DIR = Path(__file__).parent.absolute()

RESOURCES_DIR = SCRIPT_DIR / ".." / "resources"





def manipulate_pdf():

    resource_dir = "./resources/"

    base_dir = "./resources/kb.itextpdf.com/itext"



    zip_current_folder.create_zip_archive_from_current_folder()

    font_provider = DefaultFontProvider(False, False, False)

    font_dir = os.path.join(resource_dir, "font")

    pdf_font = None

    for file in os.listdir(font_dir):

        if file.endswith(".ttf"):



            font_provider.AddFont(os.path.join(font_dir, file))

            if file == "NotoSans-Regular.ttf":

                pdf_font = PdfFontFactory.CreateFont(os.path.join(font_dir, file), PdfEncodings.IDENTITY_H,

                                                     PdfFontFactory.EmbeddingStrategy.FORCE_EMBEDDED)



    converter_properties = ConverterProperties().SetBaseUri(base_dir)

    converter_properties.SetPdfUAConformance(PdfUAConformance.PDF_UA_2)

    converter_properties.SetImmediateFlush(False)

    converter_properties.SetFontProvider(font_provider)

    converter_properties.SetTagWorkerFactory(CustomTagWorkerFactory(pdf_font))

    outline_handler = OutlineHandler.CreateStandardHandler()

    outline_handler.SetMarkExtractor(NoOutlineMarkExtractor())



    converter_properties.SetOutlineHandler(outline_handler)



    page_to_convert = base_dir + "/" + PAGE_TO_CONVERT



    with open(page_to_convert, 'r', encoding='utf-8') as file:

        content = file.read()



    processor = HtmlProcessor(content)

    processor.pre_custom_content_process()

    # Do custom content injection here

    custom_content_injector = CustomContentInjector(processor.tree, resource_dir)



    custom_content_injector.inject("customhtml/custom_style.html", "//head", 0)

    custom_content_injector.inject("customhtml/logo.html", "//body", 1)

    custom_content_injector.inject("customhtml/custom_content_after_logo.html", "//body", 2)

    custom_content_injector.inject("customhtml/custom_content_at_end.html", "//body")



    processor.post_custom_content_process()

    processed_html = processor.get_processed_html()



    with open('output.html', 'w', encoding='utf-8') as file:

        file.write(processed_html)





    FrontPageGenerator('output.html').generate()

    writer_properties = WriterProperties()

    writer_properties.SetPdfVersion(PdfVersion.PDF_2_0)

    writer = PdfWriter(FILE_NAME, writer_properties)

    ua_config = PdfUAConfig(PdfUAConformance.PDF_UA_2, SIGNING_REASON, "en-US")

    pdf_ua_document = PdfUADocument(writer, ua_config)



    pag_number_handler = AddPdfACompliantPageNumbers(pdf_font)

    pdf_ua_document.AddEventHandler(PdfDocumentEvent.END_PAGE, pag_number_handler)



    file_path = 'README.md'

    readme_file = PdfFileSpec.CreateEmbeddedFileSpec(pdf_ua_document, file_path,

                                                         "README.md file containing build instructions", "README.md",

                                                         PdfName.Data)

    pdf_ua_document.AddFileAttachment("README.md", readme_file)



    file_path_zip = "itext-python-example.zip"

    spec = PdfFileSpec.CreateEmbeddedFileSpec(pdf_ua_document, file_path_zip, "iText Python Example zip file","itext-python-example.zipx", PdfName.Data)

    pdf_ua_document.AddFileAttachment("itext-python-example.zipx", spec)





    document = None

    with (disposing(FileStream('full.html', FileMode.Open, FileAccess.Read, FileShare.Read)) as html_stream):

        document = HtmlConverter.ConvertToDocument(html_stream, pdf_ua_document, converter_properties)



    document.Flush()

    pag_number_handler.set_pages(pdf_ua_document.GetNumberOfPages())

    pdf_ua_document.Close()



    signer = EIdSigner(resource_dir, FILE_NAME, "signed_" + FILE_NAME, COUNTRY_FOR_SIGNING)

    signer.Sign(SIGNATURE_FIELD_ID, SIGNING_REASON, SIGNING_LOCATION)





class CustomTagWorkerFactory(DefaultTagWorkerFactory):

    # This is the namespace for this object in .NET

    # Without this, it won't work with Python.NET

    __namespace__ = "Sandbox.PdfUa"



    def __init__(self, font: PdfFont):

        super().__init__()

        self._font = font



    def GetCustomTagWorker(self, tag, context) -> ITagWorker:

        # we need some kind of sketchy thing otherwise something get optimized incorrectly

        if tag.Name() == 'signature-field':

            return CustomSignatureTagWorker(tag, self._font)

        return super().GetCustomTagWorker(tag, context)





class CustomSignatureTagWorker(ITagWorker):

    __namespace__ = "Sandbox.PdfUa"

    _signature_field = None



    def __init__(self, element: IElementNode, font: PdfFont):

        signature_field_id = element.GetAttribute("id")

        _signature_field = SignatureFieldAppearance(signature_field_id)

        _signature_field.SetFontSize(12)

        _signature_field.SetFont(font)

        _signature_field.SetBorder(SolidBorder(1))

        _signature_field.SetInteractive(True)

        _signature_field.SetContent("Signature field")

        width = element.GetAttribute("width")

        _signature_field.SetWidth(float(width))

        _signature_field.GetAccessibilityProperties().SetAlternateDescription("Signature field")

        height = element.GetAttribute("height")

        _signature_field.SetHeight(float(height))

        self._signature_field = _signature_field



    def GetElementResult(self) -> IPropertyContainer:

        return self._signature_field



    def ProcessContent(self, content, context):

        return False



    def ProcessEnd(self, element, context):

        print("CustomSignatureTagWorker: ProcessEnd")



    def ProcessTagChild(self, childTagWorker, context):

        return False





class NoOutlineMarkExtractor(IOutlineMarkExtractor):

    __namespace__ = "Sandbox.PdfUa"



    def GetMark(self, element):

        return None





class AddPdfACompliantPageNumbers(PyAbstractPdfDocumentEventHandler):

    __namespace__ = "Sandbox.PdfUa"



    def __init__(self, font):

        super().__init__()

        self.font = font

        self.pages = 0



    def set_pages(self, number_of_pages):

        self.pages = number_of_pages



    def _OnAcceptedEvent(self, event: PdfDocumentEvent) -> None:

        doc_event = event

        page = doc_event.GetPage()

        page_num = doc_event.GetDocument().GetPageNumber(page)

        canvas = PdfCanvas(page)

        canvas.SetDrawingOnPage(True)

        canvas.BeginText()

        canvas.SetFontAndSize(self.font, 12)

        canvas.BeginMarkedContent(PdfName.Artifact)

        canvas.MoveText(450, 20)

        canvas.ShowText(f"Page {page_num} of {self.pages}")

        canvas.EndText()

        canvas.Stroke()

        canvas.EndMarkedContent()

        canvas.Release()





if __name__ == "__main__":

    manipulate_pdf()
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zip_current_folder.py

def create_zip_archive_from_current_folder():

    import os

    import zipfile



    # Get the current working directory

    current_directory = os.getcwd()



    # Create a zip file name based on the current directory name

    zip_file_name = 'itext-python-example' + '.zip'



    # if file exists, remove it

    if os.path.exists(zip_file_name):

        os.remove(zip_file_name)



    # Create a zip file in write mode

    with zipfile.ZipFile(zip_file_name, 'w') as zipf:

        # Walk through the current directory and add files to the zip file

        ignore_patterns = [

            "bin", "obj", ".git", "kb.itextpdf.com", ".vs", ".pdf",

            ".zip", "ValidationExample", ".idea", ".user", "iText-stubs",

            "pycache", ".zip", "dist"

        ]

        for root, dirs, files in os.walk(current_directory):

            for file in files:

                # Create the complete filepath of the file in the current directory

                ignore = False

                file_path = os.path.join(root, file)

                for ignore_pattern in ignore_patterns:

                    if ignore_pattern in file_path:

                        ignore = True

                if ignore:

                    continue

                print("Adding file:", file_path)

                # Add file to the zip file, using relative path

                zipf.write(file_path, os.path.relpath(file_path, current_directory))

        print(f"Created zip archive: {zip_file_name}")








csharp/Directory.Packages.props

<Project>

  <!-- Direct iText dependencies -->

  <ItemGroup>

    <PackageVersion Include="itext" Version="9.2.0" />

    <PackageVersion Include="itext.commons" Version="9.2.0" />

    <PackageVersion Include="itext.bouncy-castle-adapter" Version="9.2.0" />

    <PackageVersion Include="itext.bouncy-castle-fips-adapter" Version="9.2.0" />

    <PackageVersion Include="itext.pdfhtml" Version="6.2.0" />

    <PackageVersion Include="Pkcs11Interop" Version="5.1.1"  />

  </ItemGroup>



  <ItemGroup>

    <PackageVersion Include="BouncyCastle.Cryptography" Version="2.5.1" />

    <PackageVersion Include="Microsoft.DotNet.PlatformAbstractions" Version="3.1.6" />

    <!-- <PackageVersion Include="Microsoft.Extensions.DependencyModel" Version="9.0.4" /> -->

    <!-- <PackageVersion Include="Microsoft.Extensions.Logging" Version="9.0.4" /> -->

    <PackageVersion Include="Microsoft.NETCore.Platforms" Version="7.0.4" />

    <PackageVersion Include="Microsoft.NETCore.Targets" Version="5.0.0" />

    <PackageVersion Include="Microsoft.Win32.Registry" Version="5.0.0" />

    <PackageVersion Include="Newtonsoft.Json" Version="13.0.3" />

    <!-- <PackageVersion Include="System.Memory" Version="4.6.3" /> -->

    <!-- This one is important as 4.0.0 crashes on Mono -->

    <PackageVersion Include="System.Runtime.InteropServices.RuntimeInformation" Version="4.3.0" />

    <PackageVersion Include="System.Security.AccessControl" Version="6.0.1" />

    <PackageVersion Include="System.Security.Cryptography.Algorithms" Version="4.3.1" />

    <!-- <PackageVersion Include="System.Text.Encoding.CodePages" Version="9.0.4" /> -->

    <PackageVersion Include="System.Threading.Tasks.Extensions" Version="4.6.3" />

    <PackageVersion Include="System.Xml.ReaderWriter" Version="4.3.1" />

  </ItemGroup>

</Project>








csharp/csharp-dependency-stub/nuget.config

 
     
         
    







csharp/csharp-dependency-stub/Program.cs

namespace _csharp_dependency_stub

{

    class Program

    {

        static void Main(string[] args)

        {

        }

    }

}








csharp/csharp-dependency-stub/README.md

This is a dummy project, which is used by the `init_itextpy_package.py` script

to retrieve iText libraries with all their transitive dependencies.






csharp/csharp-dependency-stub/_csharp-dependency-stub.csproj

 
   
     Exe
     netstandard2.0
     AnyCPU
     true
     true
     _csharp_dependency_stub
  
   
     
  







csharp/itext.python.compat/itext.python.compat.csproj

 
   
     Library
     netstandard2.0
     AnyCPU
     true
     true
     9.2.0
     8
  
   
     
     
     
     
     
  







csharp/itext.python.compat/nuget.config

 
     
         
    







csharp/itext.python.compat/README.md

This is a small library to improve the user experience and workaround bugs for

in regard to using iText under Python.NET.






csharp/itext.python.compat/kernel/pdf/event/PyAbstractPdfDocumentEventHandler.cs

namespace iText.Kernel.Pdf.Event

{

    /// <summary>Base class for PDF document events handling based on the event type.</summary>

    /// <remarks>

    /// Base class for PDF document events handling based on the event type.

    /// <para />

    /// Handles

    /// <see cref="AbstractPdfDocumentEvent"/>

    /// event fired by

    /// <see cref="iText.Kernel.Pdf.PdfDocument.DispatchEvent(AbstractPdfDocumentEvent)"/>.

    /// Use

    /// <see cref="iText.Kernel.Pdf.PdfDocument.AddEventHandler(System.String, AbstractPdfDocumentEventHandler)"/>

    /// to register this handler for

    /// specific type of event.

    /// <para>

    /// This subclass makes <see cref="AbstractPdfDocumentEventHandler"/>

    /// protected methods public, so that they can be overridden under

    /// Python.NET.

    /// </para>

    /// </remarks>

    public abstract class PyAbstractPdfDocumentEventHandler : AbstractPdfDocumentEventHandler

    {

        protected sealed override void OnAcceptedEvent(AbstractPdfDocumentEvent @event)

        {

            _OnAcceptedEvent(@event);

        }



        /// <summary>Handles the accepted event.</summary>

        /// <param name="event">

        /// 

        /// <see cref="AbstractPdfDocumentEvent"/>

        /// to handle

        /// </param>

        public abstract void _OnAcceptedEvent(AbstractPdfDocumentEvent @event);

    }

}








csharp/itext.python.compat/signing/EidSigner.cs

using System;

using System.Collections.Generic;

using System.IO;

using System.Linq;

using iText.Bouncycastle.X509;

using iText.Bouncycastleconnector;

using iText.Commons.Bouncycastle;

using iText.Commons.Bouncycastle.Cert;

using iText.Forms.Fields.Properties;

using iText.Forms.Form.Element;

using iText.IO.Image;

using iText.Kernel.Crypto;

using iText.Kernel.Font;

using iText.Kernel.Geom;

using iText.Kernel.Pdf;

using iText.Kernel.Validation;

using iText.Signatures;

using iText.Signatures.Cms;

using Path = System.IO.Path;





namespace iText.python.compat.signing {

    

public enum CountrySigning {PORTUGAL, BELGIUM}

     public class EIdSigner {

            private static readonly Dictionary<CountrySigning, Tuple<string, string, string, int>> EidRelatedConfigs =

                new Dictionary<CountrySigning, Tuple<string, string, string, int>> {

                    {

                        CountrySigning.PORTUGAL, new Tuple<string, string, string, int>(@"C:\Windows\System32\pteidpkcs11.dll",

                            "CITIZEN SIGNATURE CERTIFICATE", "Portuguese eID N", 2048 * 10)

                    }, {

                        CountrySigning.BELGIUM, new Tuple<string, string, string, int>(

                            @"C:\Program Files (x86)\Belgium Identity Card\FireFox Plugin Manifests\beid_ff_pkcs11_64.dll",

                            "Signature", "Belgium eID", 1024 * 10)

                    }

                };

    

            private readonly string resourceDirectory;

            private readonly string fileName;

            private readonly string fileToSign;

            private readonly CountrySigning countryToUseForSigning;

            private readonly IBouncyCastleFactory FACTORY = BouncyCastleFactoryCreator.GetFactory();

    

            public EIdSigner(string resourceDirectory, string fileName, string fileToSign, CountrySigning countryToUseForSigning) {

                this.resourceDirectory = resourceDirectory;

                this.fileName = fileName;

                this.fileToSign = fileToSign;

                this.countryToUseForSigning = countryToUseForSigning;

            }

    

    

    

    

            public void Sign(string fieldName, string reason, string location) {

                using var signature = new Pkcs11Signature(EidRelatedConfigs[countryToUseForSigning].Item1);

                using var pdfReader = new PdfReader(fileName);

                using var result = File.Create(fileToSign);

                // list available slots

                var slots = signature.GetAvailbaleSlots();

                // select the slot containing a Belgian eId card

    

                var slot = slots.FirstOrDefault(s =>

                    EidRelatedConfigs[countryToUseForSigning].Item3.Equals(s.TokenModel));

                if (slot == null) {

                    throw new Exception("No eId card available.");

                }

                // setting the pin here is not needed, and it will be asked interactievely anyhow for signing

    

                //list available keys

                var keys = signature.GetCertificatesWithPrivateKeys(slot);

    

                // On a Belgian eId card there are two keys available

                // which both can produce a valid digital signature.

                // But one is designated for authentication purposes and the other for digital signatures.  

                // The keys and their certificate are labelled as such

                //

                // here we search for the key to sign with

                var key = keys.FindLast(k =>

                    k.CertificateLabel.Equals(EidRelatedConfigs[countryToUseForSigning].Item2));

                if (key == null) {

                    throw new Exception("No valid key found.");

                }

    

                // Select the key and certificate to be used

                signature.SelectSigningKeyAndCertificate(key);

    

                var pdfSigner = new PdfSigner(pdfReader, result, new StampingProperties().UseAppendMode());

                pdfSigner.GetDocument().GetDiContainer().Register(typeof(ValidationContainer), new ValidationContainer());

                IX509Certificate[] certificateWrappers =

                    signature.GetChain().Select(e => new X509CertificateBC(e)).ToArray();

    

                signature.SetDigestAlgorithmName(DigestAlgorithms.SHA256);

    

                var signerProperties = new SignerProperties();

                signerProperties.SetFieldName(fieldName);

                pdfSigner.SetSignerProperties(signerProperties);

    

                var imageData = ImageDataFactory.Create(Path.Combine(Directory.GetCurrentDirectory(),

                    resourceDirectory, "images", "signature.png"));

    

    

                signerProperties.SetLocation(location)

                    .SetReason(reason);

                var appearanceText = new SignedAppearanceText();

                var signatureAppearance =

                    new SignatureFieldAppearance(SignerProperties.IGNORED_ID)

                        .SetContent(appearanceText, imageData);

    

                signatureAppearance.GetAccessibilityProperties().SetAlternateDescription("Signature block");

                var font = PdfFontFactory.CreateFont(Path.Combine(Directory.GetCurrentDirectory(), resourceDirectory,

                    "font", "NotoSans-Regular.ttf"));

                signatureAppearance.SetFont(font);

                signerProperties.SetSignatureAppearance(signatureAppearance);

                // create a temp cms container to calculate the size of the signature

                CMSContainer cmsContainer = new CMSContainer();

                cmsContainer.AddCertificates(certificateWrappers);

                cmsContainer.GetSignerInfo().SetSigningCertificateAndAddToSignedAttributes(

                    FACTORY.CreateX509Certificate(

                        key.Certificate.GetEncoded()), 

                    DigestAlgorithms.GetAllowedDigest(signature.GetDigestAlgorithmName()));

                cmsContainer.GetSignerInfo().SetDigestAlgorithm(

                    new AlgorithmIdentifier(DigestAlgorithms.GetAllowedDigest(signature.GetDigestAlgorithmName())));

    

    

                pdfSigner.SignDetached(signature, certificateWrappers, null, null, null, 

                    (int)cmsContainer.GetSizeEstimation(), PdfSigner.CryptoStandard.CMS);

            }

        }

}






csharp/itext.python.compat/signing/Pkcs11Signature.cs

using System;

using System.Collections.Generic;

using iText.Kernel.Crypto;

using iText.Signatures;

using Net.Pkcs11Interop.Common;

using Net.Pkcs11Interop.HighLevelAPI;

using Net.Pkcs11Interop.HighLevelAPI.Factories;

using Net.Pkcs11Interop.HighLevelAPI.MechanismParams;

using Org.BouncyCastle.Asn1.X509;

using Org.BouncyCastle.X509;



namespace iText.python.compat.signing {

    public class Pkcs11Signature : IExternalSignature, IDisposable {

        private IPkcs11Library pkcs11Library;

        private IObjectHandle privateKeyHandle;



        private X509Certificate[] chain;

        private string signatureAlgorithmName;

        private string digestAlgorithmName;

        private byte[] pin;



        private List<CKA> pkAttributeKeys;

        private List<CKA> certAttributeKeys;

        private ObjectAttributeFactory objectAttributeFactory;

        private SlotInfo selectedSlot;

        private ISession chachedSession;

        private bool loggedIn = false;



        public Pkcs11Signature(string libraryPath) {

            pkAttributeKeys = new List<CKA>();

            pkAttributeKeys.Add(CKA.CKA_KEY_TYPE);

            pkAttributeKeys.Add(CKA.CKA_LABEL);

            pkAttributeKeys.Add(CKA.CKA_ID);



            certAttributeKeys = new List<CKA>();

            certAttributeKeys.Add(CKA.CKA_VALUE);

            certAttributeKeys.Add(CKA.CKA_LABEL);

            certAttributeKeys.Add(CKA.CKA_ID);

            certAttributeKeys.Add(CKA.CKA_CERTIFICATE_CATEGORY);



            objectAttributeFactory = new ObjectAttributeFactory();



            var factories = new Pkcs11InteropFactories();

            pkcs11Library =

                factories.Pkcs11LibraryFactory.LoadPkcs11Library(factories, libraryPath, AppType.MultiThreaded);

        }



        /// <summary>

        /// List the available slots and their token.

        /// </summary>

        /// <returns>the available slots and their token</returns>

        public List<Pkcs11Signature.SlotInfo> GetAvailbaleSlots() {

            var result = new List<Pkcs11Signature.SlotInfo>();

            foreach (var slot in pkcs11Library.GetSlotList(SlotsType.WithOrWithoutTokenPresent)) {

                result.Add(new Pkcs11Signature.SlotInfo(slot));

            }



            return result;

        }



        /// <summary>       

        /// List the key info of keys and linked certificates available trough the selected Pkcs11 library.

        /// 

        /// A key can be used by multiple certificates.

        /// </summary>

        /// <param name="slotId">The numerical slot id</param>

        /// <returns>a list of key info of keys and linked certificates available trough the selected Pkcs11 library</returns>

        public List<Pkcs11KeyInfo> GetCertificatesWithPrivateKeys(ulong slotId) {

            var slot = pkcs11Library.GetSlotList(SlotsType.WithOrWithoutTokenPresent).FindLast(s => s.SlotId == slotId);

            if (slot == null) {

                throw new Exception("slot with slot id " + slotId + " was not found.");

            }



            return GetCertificatesWithPrivateKeys(new Pkcs11Signature.SlotInfo(slot));

        }





        /// <summary>       

        /// List the key info of keys and linked certificates available trough the selected Pkcs11 library.

        /// 

        /// A key can be used by multiple certificates.

        /// </summary>

        /// <param name="slotInfo">The slotinfo to retrieve the keys and certificates from</param>

        /// <returns>a list of key info of keys and linked certificates available trough the selected Pkcs11 library</returns>

        public List<Pkcs11KeyInfo> GetCertificatesWithPrivateKeys(SlotInfo slotInfo) {

            var result = new List<Pkcs11KeyInfo>();

            if (slotInfo.TokenPresent) {

                var session = GetSession(slotInfo);

                {

                    List<IObjectAttribute> attributes = new List<IObjectAttribute>();

                    attributes.Add(objectAttributeFactory.Create(CKA.CKA_CLASS, CKO.CKO_PRIVATE_KEY));

                    List<IObjectHandle> keys = session.FindAllObjects(attributes);



                    foreach (var key in keys) {

                        List<IObjectAttribute> keyAttributes = session.GetAttributeValue(key, pkAttributeKeys);



                        attributes.Clear();

                        attributes.Add(objectAttributeFactory.Create(CKA.CKA_CLASS, CKO.CKO_CERTIFICATE));

                        attributes.Add(objectAttributeFactory.Create(CKA.CKA_CERTIFICATE_TYPE, CKC.CKC_X_509));

                        attributes.Add(

                            objectAttributeFactory.Create(CKA.CKA_ID, keyAttributes[2].GetValueAsByteArray()));

                        List<IObjectHandle> certificates = session.FindAllObjects(attributes);

                        foreach (var linkedCertificate in certificates) {

                            List<IObjectAttribute> certificateAttributes =

                                session.GetAttributeValue(linkedCertificate, certAttributeKeys);

                            result.Add(new Pkcs11KeyInfo(slotInfo, keyAttributes[2].GetValueAsByteArray(),

                                keyAttributes[1]?.GetValueAsString(), certificateAttributes[0].GetValueAsByteArray(),

                                certificateAttributes[1]?.GetValueAsString()));

                        }

                    }

                }

            }



            return result;

        }



        /// <summary>

        /// Selects the key and certificate that will be used for signing.

        /// </summary>

        /// <param name="key"> The key and certificate to be used.</param>

        /// <param name="keyId"></param>

        /// <returns></returns>

        /// <exception cref="Exception"></exception>

        public Pkcs11Signature SelectSigningKeyAndCertificate(Pkcs11KeyInfo key) {

            var session = GetSession(key.SlotInfo);

            var objectAttributeFactory = new ObjectAttributeFactory();



            List<IObjectAttribute> attributes = new List<IObjectAttribute>();

            attributes.Add(objectAttributeFactory.Create(CKA.CKA_CLASS, CKO.CKO_PRIVATE_KEY));

            attributes.Add(objectAttributeFactory.Create(CKA.CKA_ID, key.KeyId));

            List<IObjectHandle> keys = session.FindAllObjects(attributes);



            if (keys.Count != 1) {

                throw new Exception("Key " + System.Convert.ToBase64String(key.KeyId) + " not found in token " +

                                    key.SlotInfo.TokenModel + " " + key.SlotInfo.TokenLabel);

            }



            privateKeyHandle = keys[0];



            List<IObjectAttribute> keyAttributes = session.GetAttributeValue(privateKeyHandle, pkAttributeKeys);



            var type = keyAttributes[0].GetValueAsUlong();

            switch (type) {

                case (ulong)CKK.CKK_RSA:

                    signatureAlgorithmName = "RSA";

                    break;

                case (ulong)CKK.CKK_DSA:

                    signatureAlgorithmName = "DSA";

                    break;

                case (ulong)CKK.CKK_ECDSA:

                    signatureAlgorithmName = "ECDSA";

                    break;

            }



            attributes.Clear();

            attributes.Add(objectAttributeFactory.Create(CKA.CKA_CLASS, CKO.CKO_CERTIFICATE));

            attributes.Add(objectAttributeFactory.Create(CKA.CKA_CERTIFICATE_TYPE, CKC.CKC_X_509));

            attributes.Add(objectAttributeFactory.Create(CKA.CKA_VALUE, key.CertificateBytes));

            List<IObjectHandle> certificates = session.FindAllObjects(attributes);

            if (certificates.Count != 1) {

                ;

                throw new Exception("Certificate " + key.Certificate + "not found in token " + key.SlotInfo.TokenModel +

                                    " " + key.SlotInfo.TokenLabel);

            }



            var certificate = certificates[0];

            List<IObjectAttribute> certificateAttributes = session.GetAttributeValue(certificate, certAttributeKeys);

            var x509Certificate =

                new X509Certificate(

                    X509CertificateStructure.GetInstance(certificateAttributes[0].GetValueAsByteArray()));



            List<X509Certificate> x509Certificates = new List<X509Certificate>();

            x509Certificates.Add(x509Certificate);

            attributes.Clear();

            attributes.Add(objectAttributeFactory.Create(CKA.CKA_CLASS, CKO.CKO_CERTIFICATE));

            attributes.Add(objectAttributeFactory.Create(CKA.CKA_CERTIFICATE_TYPE, CKC.CKC_X_509));

            List<IObjectHandle> otherCertificates = session.FindAllObjects(attributes);

            foreach (var otherCertificate in otherCertificates) {

                if (!certificate.ObjectId.Equals(otherCertificate.ObjectId)) {

                    certificateAttributes = session.GetAttributeValue(otherCertificate, certAttributeKeys);

                    var otherX509Certificate =

                        new X509Certificate(

                            X509CertificateStructure.GetInstance(certificateAttributes[0].GetValueAsByteArray()));

                    x509Certificates.Add(otherX509Certificate);

                }

            }



            this.chain = x509Certificates.ToArray();

            return this;

        }



        public void Dispose() {

            if (pin != null) {

                Array.Clear(pin, 0, pin.Length);

            }



            selectedSlot?.Slot.CloseAllSessions();

            pkcs11Library?.Dispose();

        }



        public X509Certificate[] GetChain() {

            CheckKeySelected();

            return chain;

        }



        public bool UsePssForRsaSsa { get; set; }



        /// <summary>

        /// Set the pin when needed

        /// Remark, a copy of this value will be stored. You have to clean out the original value for security as soon as possible.

        /// 

        /// Sometimes the pin is only needed to perform the actual signing, sometimes it is needed for quering the keys.

        /// 

        /// On failure the pin will be reset to avoid locking tokens after too many failed login attempts        

        /// </summary>

        public byte[] Pin {

            get => pin;

            set {

                if (pin != null) {

                    Array.Clear(pin, 0, pin.Length);

                }



                if (value != null) {

                    pin = new byte[value.Length];

                    Array.Copy(value, pin, pin.Length);

                }

                else {

                    pin = null;

                }

            }

        }



        public string GetSignatureAlgorithmName() {

            CheckKeySelected();

            return UsePssForRsaSsa && "RSA".Equals(signatureAlgorithmName) ? "RSASSA-PSS" : signatureAlgorithmName;

        }



        public ISignatureMechanismParams GetSignatureMechanismParameters() {

            CheckKeySelected();

            return UsePssForRsaSsa && "RSA".Equals(signatureAlgorithmName)

                ? RSASSAPSSMechanismParams.CreateForDigestAlgorithm(digestAlgorithmName)

                : null;

        }



        public string GetDigestAlgorithmName() {

            return digestAlgorithmName;

        }



        public Pkcs11Signature SetDigestAlgorithmName(String digestAlgorithmName) {

            this.digestAlgorithmName =

                DigestAlgorithms.GetDigest(DigestAlgorithms.GetAllowedDigest(digestAlgorithmName));

            return this;

        }



        public byte[] Sign(byte[] message) {

            CheckKeySelected();

            var mechanismFactory = new MechanismFactory();

            IMechanism mechanism;



            switch (signatureAlgorithmName) {

                case "DSA":

                    switch (digestAlgorithmName) {

                        case "SHA1":

                            mechanism = mechanismFactory.Create(CKM.CKM_DSA_SHA1);

                            break;

                        case "SHA224":

                            mechanism = mechanismFactory.Create(CKM.CKM_DSA_SHA224);

                            break;

                        case "SHA256":

                            mechanism = mechanismFactory.Create(CKM.CKM_DSA_SHA256);

                            break;

                        case "SHA384":

                            mechanism = mechanismFactory.Create(CKM.CKM_DSA_SHA384);

                            break;

                        case "SHA512":

                            mechanism = mechanismFactory.Create(CKM.CKM_DSA_SHA512);

                            break;

                        default:

                            throw new ArgumentException("Not supported: " + digestAlgorithmName + "with" +

                                                        signatureAlgorithmName);

                    }



                    break;

                case "ECDSA":

                    switch (digestAlgorithmName) {

                        case "SHA1":

                            mechanism = mechanismFactory.Create(CKM.CKM_ECDSA_SHA1);

                            break;

                        case "SHA224":

                            mechanism = mechanismFactory.Create(CKM.CKM_ECDSA_SHA224);

                            break;

                        case "SHA256":

                            mechanism = mechanismFactory.Create(CKM.CKM_ECDSA_SHA256);

                            break;

                        case "SHA384":

                            mechanism = mechanismFactory.Create(CKM.CKM_ECDSA_SHA384);

                            break;

                        case "SHA512":

                            mechanism = mechanismFactory.Create(CKM.CKM_ECDSA_SHA512);

                            break;

                        default:

                            throw new ArgumentException("Not supported: " + digestAlgorithmName + "with" +

                                                        signatureAlgorithmName);

                    }



                    break;

                case "RSA":

                    if (UsePssForRsaSsa) {

                        var mechanismParamsFactory = new MechanismParamsFactory();

                        IMechanismParams pssParams = null;

                        switch (digestAlgorithmName) {

                            case "SHA1":

                                pssParams = mechanismParamsFactory.CreateCkRsaPkcsPssParams((ulong)CKM.CKM_SHA_1,

                                    (ulong)CKG.CKG_MGF1_SHA1,

                                    (ulong)(DigestAlgorithms.GetOutputBitLength(digestAlgorithmName) / 8));

                                mechanism = mechanismFactory.Create(CKM.CKM_SHA1_RSA_PKCS_PSS, pssParams);

                                break;

                            case "SHA224":

                                pssParams = mechanismParamsFactory.CreateCkRsaPkcsPssParams((ulong)CKM.CKM_SHA224,

                                    (ulong)CKG.CKG_MGF1_SHA224,

                                    (ulong)(DigestAlgorithms.GetOutputBitLength(digestAlgorithmName) / 8));

                                mechanism = mechanismFactory.Create(CKM.CKM_SHA224_RSA_PKCS_PSS, pssParams);

                                break;

                            case "SHA256":

                                pssParams = mechanismParamsFactory.CreateCkRsaPkcsPssParams((ulong)CKM.CKM_SHA256,

                                    (ulong)CKG.CKG_MGF1_SHA256,

                                    (ulong)(DigestAlgorithms.GetOutputBitLength(digestAlgorithmName) / 8));

                                mechanism = mechanismFactory.Create(CKM.CKM_SHA256_RSA_PKCS_PSS, pssParams);

                                break;

                            case "SHA384":

                                pssParams = mechanismParamsFactory.CreateCkRsaPkcsPssParams((ulong)CKM.CKM_SHA384,

                                    (ulong)CKG.CKG_MGF1_SHA384,

                                    (ulong)(DigestAlgorithms.GetOutputBitLength(digestAlgorithmName) / 8));

                                mechanism = mechanismFactory.Create(CKM.CKM_SHA384_RSA_PKCS_PSS, pssParams);

                                break;

                            case "SHA512":

                                pssParams = mechanismParamsFactory.CreateCkRsaPkcsPssParams((ulong)CKM.CKM_SHA224,

                                    (ulong)CKG.CKG_MGF1_SHA224,

                                    (ulong)(DigestAlgorithms.GetOutputBitLength(digestAlgorithmName) / 8));

                                mechanism = mechanismFactory.Create(CKM.CKM_SHA512_RSA_PKCS_PSS, pssParams);

                                break;

                            default:

                                throw new ArgumentException("Not supported: " + digestAlgorithmName + "with" +

                                                            signatureAlgorithmName);

                        }

                    }

                    else {

                        switch (digestAlgorithmName) {

                            case "SHA1":

                                mechanism = mechanismFactory.Create(CKM.CKM_SHA1_RSA_PKCS);

                                break;

                            case "SHA224":

                                mechanism = mechanismFactory.Create(CKM.CKM_SHA224_RSA_PKCS);

                                break;

                            case "SHA256":

                                mechanism = mechanismFactory.Create(CKM.CKM_SHA256_RSA_PKCS);

                                break;

                            case "SHA384":

                                mechanism = mechanismFactory.Create(CKM.CKM_SHA384_RSA_PKCS);

                                break;

                            case "SHA512":

                                mechanism = mechanismFactory.Create(CKM.CKM_SHA512_RSA_PKCS);

                                break;

                            default:

                                throw new ArgumentException("Not supported: " + digestAlgorithmName + "with" +

                                                            signatureAlgorithmName);

                        }

                    }



                    break;

                default:

                    throw new ArgumentException("Not supported: " + digestAlgorithmName + "with" +

                                                signatureAlgorithmName);

            }



            var session = GetSession(selectedSlot);

            try {

                return session.Sign(mechanism, privateKeyHandle, message);

            }

            catch (Exception e) {

                if (pin != null) {

                    Array.Clear(pin, 0, pin.Length);

                    pin = null;

                }



                selectedSlot?.Slot.CloseAllSessions();

                throw;

            }

        }



        private ISession GetSession(SlotInfo slotInfo) {

            if (slotInfo == selectedSlot && chachedSession != null) {

                LogIn();

                return chachedSession;

            }



            if (chachedSession != null) {

                chachedSession.CloseSession();

                slotInfo.Slot.CloseAllSessions();

            }



            chachedSession = slotInfo.GetSession();

            selectedSlot = slotInfo;

            LogIn();

            return chachedSession;

        }



        private void LogIn() {

            if (pin != null && !loggedIn) {

                try {

                    chachedSession.Login(CKU.CKU_USER, pin);

                }

                catch (Exception e) {

                    Array.Clear(pin, 0, pin.Length);

                    pin = null;

                    throw;

                }



                loggedIn = true;

            }

        }





        private void CheckKeySelected() {

            if (privateKeyHandle == null)

                throw new Exception("Invalid state, no key selected yet.");

        }



        public class SlotInfo {

            private ISlotInfo slotInfo;

            private ISlot slot;

            private ITokenInfo tokenInfo;



            internal SlotInfo(ISlot slot) {

                this.slot = slot;

                this.slotInfo = slot.GetSlotInfo();

                if (slotInfo.SlotFlags.TokenPresent) {

                    this.tokenInfo = slot.GetTokenInfo();

                }

            }



            public ulong SlotId {

                get => slotInfo.SlotId;

            }



            public string SlotDescription {

                get => slotInfo.SlotDescription;

            }



            public bool HardwareSlot {

                get => slotInfo.SlotFlags.HardwareSlot;

            }



            public bool RemovableDevice {

                get => slotInfo.SlotFlags.RemovableDevice;

            }



            public bool TokenPresent {

                get => slotInfo.SlotFlags.TokenPresent;

            }



            public string TokenModel {

                get => tokenInfo?.Model;

            }



            public string TokenLabel {

                get => tokenInfo?.Label;

            }



            public bool LoginRequired {

                get => tokenInfo?.TokenFlags.LoginRequired ?? false;

            }



            internal ISlot Slot {

                get => slot;

            }



            internal ISlotInfo GetSlotInfo() {

                return slotInfo;

            }



            internal ITokenInfo GetTokenInfo() {

                return tokenInfo;

            }



            internal ISession GetSession() {

                return slot.OpenSession(SessionType.ReadOnly);

            }

        }



        /// <summary>

        /// Contains info about keys available trough pkcs 11 container    

        /// </summary>

        public class Pkcs11KeyInfo {

            /// <summary>

            /// The key id

            /// </summary>

            public byte[] KeyId { get; }



            /// <summary>

            /// The label of the key

            /// </summary>

            public string KeyLabel { get; }



            /// <summary>

            /// The certificate associated with the key

            /// </summary>

            public X509Certificate Certificate { get; }



            /// <summary>

            /// The label assigned to the certificate

            /// </summary>

            public string CertificateLabel { get; }



            public SlotInfo SlotInfo { get; internal set; }



            internal byte[] CertificateBytes;



            internal Pkcs11KeyInfo(SlotInfo slotInfo, byte[] keyId, string keyLabel, byte[] certificate,

                string certificateLabel) {

                this.SlotInfo = slotInfo;

                this.KeyId = keyId;

                this.KeyLabel = keyLabel;

                this.CertificateBytes = certificate;

                this.Certificate = new X509Certificate(X509CertificateStructure.GetInstance(certificate));

                this.CertificateLabel = certificateLabel;

            }

        }

    }

}
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itextpy/util.py

"""

This module contains some utility methods to make interacting with .NET easier.

"""

from contextlib import contextmanager as _contextmanager

from typing import Any as _Any, Iterator as _Iterator, TypeVar as _TypeVar



from System import IDisposable as _IDisposable



_T = _TypeVar('_T')

_DisposableT = _TypeVar('_DisposableT', bound=_IDisposable)





def clr_to_implementation(obj: object) -> _Any:

    """Return the implementation class object of a .NET object.



    If you get an interface object returned from Python.NET, it won't be the

    actual object, but an interface wrapper instead. This function will return

    you the actual object.

    """

    if hasattr(obj, '__implementation__'):

        return obj.__implementation__

    return obj





def clr_isinstance(obj: object, class_or_tuple: type | tuple[_Any, ...]) -> bool:

    """Return whether a .NET object is an instance of a class or of a subclass thereof.



    This function is more robust for .NET types compared to regular

    ``isinstance``. This is related to the fact that if a method returns an

    interface object in Python.NET, it will `actually` return an interface

    wrapper, which this function accounts for.

    """

    return isinstance(clr_to_implementation(obj), class_or_tuple)





def clr_try_cast(obj: object, typ: type[_T]) -> _T | None:

    """Cast object to the specified type, if possible. Return None otherwise.



    If a .NET function returns an interface in Python.NET, you will be able to

    only call methods of that interface. This means, that usual duck typing

    won't work. Using this function you can downcast the object to the expected

    type.

    """

    obj = clr_to_implementation(obj)

    return obj if isinstance(obj, typ) else None





def clr_cast(obj: object, typ: type[_T]) -> _T:

    """Cast object to the specified type, if possible. Raise TypeError otherwise.



    If a .NET function returns an interface in Python.NET, you will be able to

    only call methods of that interface. This means, that usual duck typing

    won't work. Using this function you can downcast the object to the expected

    type.

    """

    obj = clr_try_cast(obj, typ)

    if obj is None:

        raise TypeError('unable to cast object')

    return obj





@_contextmanager

def disposing(obj: _DisposableT) -> _Iterator[_DisposableT]:

    """Context to automatically dispose of a .NET object at the end of a block."""

    try:

        yield obj

    finally:

        _IDisposable.Dispose(obj)








itextpy/_init_util.py

import os

import pathlib

import platform

import warnings



import pythonnet





def system() -> str:

    """

    Returns the system/OS name, e.g. 'Linux', 'Windows' or 'Darwin'.



    An empty string is returned if the value cannot be determined.

    """

    try:

        return os.uname().sysname

    except AttributeError:

        return platform.system()





def set_default_runtime(system_name: str) -> None:

    """

    Set up the default CLR runtime



    We don't want to use mono by default on non-Windows platforms, as it is

    done in the Python.NET project. Instead, we want to use .NET Core. So this

    function sets the default CLR runtime to .NET Core on non-Windows

    platforms, unless the runtime was already explicitly specified or if there

    is an env var override present.

    """

    if pythonnet.get_runtime_info() is not None:

        return

    if (system_name != 'Windows') and ('PYTHONNET_RUNTIME' not in os.environ):

        pythonnet.set_runtime('coreclr')

    else:

        pythonnet.set_runtime_from_env()





def add_reference(clr, path: pathlib.Path) -> None:

    """

    Loads the assembly, specified by path. If it couldn't be loaded, load the

    same base assembly from the normal location.



    :param clr: CLR module to add reference to.

    :param path: Path to assembly.

    """

    try:

        # This should work in 99% of cases

        clr.AddReference(str(path))

    except Exception as e:

        # We only case about FileLoadException, doing the import here so that

        # we don't need waste time on the fast path

        from System.IO import FileLoadException

        if not isinstance(e, FileLoadException):

            raise

        # And this the remaining 1%...

        #

        # Here is an example, when this could happen. You have .NET 8

        # installed, and you try to load, for example, System.Text.Encodings.Web

        # 9.0.4. It will fail to load, because .NET 8 bundles this library. But

        # the library version in the bundle is 8.0.0, so there is a conflict.

        # DLL hell is back again...

        #

        # Not quite sure, how to properly solve this in Python.NET, so, for

        # now, in such cases we will fall back on loading the bundled library

        # with a warning and hope for the best...

        assembly = clr.AddReference(str(path.stem))

        warnings.warn(f"{e.Message} "

                      f"This assembly was loaded instead: '{assembly.FullName}'. "

                      f"Updating .NET could resolve this issue.")








itextpy/__init__.py

# !!! THIS FILE IS AUTO-GENERATED, DO NOT EDIT !!!
import pathlib as _pathlib
from . import _init_util

_BINARIES = _pathlib.Path(__file__).parent / 'binaries'


def load() -> None:
    """
    Loads the .NET libraries required for itextpy to function.

    This function imports clr, so if you wish to customise your .NET runtime
    configuration, it should be done before calling this function.
    """
    system_name = _init_util.system()
    _init_util.set_default_runtime(system_name)
    import clr
    _init_util.add_reference(clr, _BINARIES / 'BouncyCastle.Cryptography.dll')
    _init_util.add_reference(clr, _BINARIES / 'Microsoft.Bcl.AsyncInterfaces.dll')
    _init_util.add_reference(clr, _BINARIES / 'Microsoft.DotNet.PlatformAbstractions.dll')
    _init_util.add_reference(clr, _BINARIES / 'Microsoft.Extensions.DependencyInjection.Abstractions.dll')
    _init_util.add_reference(clr, _BINARIES / 'Microsoft.Extensions.DependencyInjection.dll')
    _init_util.add_reference(clr, _BINARIES / 'Microsoft.Extensions.DependencyModel.dll')
    _init_util.add_reference(clr, _BINARIES / 'Microsoft.Extensions.Logging.Abstractions.dll')
    _init_util.add_reference(clr, _BINARIES / 'Microsoft.Extensions.Logging.dll')
    _init_util.add_reference(clr, _BINARIES / 'Microsoft.Extensions.Options.dll')
    _init_util.add_reference(clr, _BINARIES / 'Microsoft.Extensions.Primitives.dll')
    _init_util.add_reference(clr, _BINARIES / 'Newtonsoft.Json.dll')
    _init_util.add_reference(clr, _BINARIES / 'Pkcs11Interop.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Buffers.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Collections.Concurrent.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Collections.NonGeneric.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Diagnostics.DiagnosticSource.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Dynamic.Runtime.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.IO.FileSystem.Primitives.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.IO.Pipelines.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Linq.Expressions.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Linq.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Memory.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Numerics.Vectors.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.ObjectModel.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Reflection.Emit.ILGeneration.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Reflection.Emit.Lightweight.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Reflection.Emit.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Reflection.TypeExtensions.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Runtime.CompilerServices.Unsafe.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Runtime.Loader.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Runtime.Numerics.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Runtime.Serialization.Formatters.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Runtime.Serialization.Primitives.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Security.Cryptography.Primitives.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Text.Encodings.Web.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Text.Json.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Text.RegularExpressions.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Threading.Tasks.Extensions.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Threading.Thread.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Threading.ThreadPool.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Threading.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Xml.ReaderWriter.dll')
    _init_util.add_reference(clr, _BINARIES / 'System.Xml.XmlDocument.dll')
    _init_util.add_reference(clr, _BINARIES / 'itext.barcodes.dll')
    _init_util.add_reference(clr, _BINARIES / 'itext.bouncy-castle-adapter.dll')
    _init_util.add_reference(clr, _BINARIES / 'itext.bouncy-castle-connector.dll')
    _init_util.add_reference(clr, _BINARIES / 'itext.commons.dll')
    _init_util.add_reference(clr, _BINARIES / 'itext.forms.dll')
    _init_util.add_reference(clr, _BINARIES / 'itext.html2pdf.dll')
    _init_util.add_reference(clr, _BINARIES / 'itext.io.dll')
    _init_util.add_reference(clr, _BINARIES / 'itext.kernel.dll')
    _init_util.add_reference(clr, _BINARIES / 'itext.layout.dll')
    _init_util.add_reference(clr, _BINARIES / 'itext.pdfa.dll')
    _init_util.add_reference(clr, _BINARIES / 'itext.pdfua.dll')
    _init_util.add_reference(clr, _BINARIES / 'itext.python.compat.dll')
    _init_util.add_reference(clr, _BINARIES / 'itext.sign.dll')
    _init_util.add_reference(clr, _BINARIES / 'itext.styledxmlparser.dll')
    _init_util.add_reference(clr, _BINARIES / 'itext.svg.dll')
    if system_name == 'Windows':
        _init_util.add_reference(clr, _BINARIES / 'win' / 'Microsoft.Win32.Registry.dll')
        _init_util.add_reference(clr, _BINARIES / 'win' / 'System.Diagnostics.Process.dll')
        _init_util.add_reference(clr, _BINARIES / 'win' / 'System.Globalization.Extensions.dll')
        _init_util.add_reference(clr, _BINARIES / 'win' / 'System.Security.AccessControl.dll')
        _init_util.add_reference(clr, _BINARIES / 'win' / 'System.Security.Cryptography.Algorithms.dll')
        _init_util.add_reference(clr, _BINARIES / 'win' / 'System.Security.Cryptography.Csp.dll')
        _init_util.add_reference(clr, _BINARIES / 'win' / 'System.Security.Cryptography.Encoding.dll')
        _init_util.add_reference(clr, _BINARIES / 'win' / 'System.Security.Principal.Windows.dll')
        _init_util.add_reference(clr, _BINARIES / 'win' / 'System.Text.Encoding.CodePages.dll')
    if system_name == 'Linux':
        _init_util.add_reference(clr, _BINARIES / 'linux' / 'Microsoft.Win32.Registry.dll')
        _init_util.add_reference(clr, _BINARIES / 'linux' / 'System.Diagnostics.Process.dll')
        _init_util.add_reference(clr, _BINARIES / 'linux' / 'System.Globalization.Extensions.dll')
        _init_util.add_reference(clr, _BINARIES / 'linux' / 'System.Security.AccessControl.dll')
        _init_util.add_reference(clr, _BINARIES / 'linux' / 'System.Security.Cryptography.Algorithms.dll')
        _init_util.add_reference(clr, _BINARIES / 'linux' / 'System.Security.Cryptography.Csp.dll')
        _init_util.add_reference(clr, _BINARIES / 'linux' / 'System.Security.Cryptography.Encoding.dll')
        _init_util.add_reference(clr, _BINARIES / 'linux' / 'System.Security.Principal.Windows.dll')
        _init_util.add_reference(clr, _BINARIES / 'linux' / 'System.Text.Encoding.CodePages.dll')
    if system_name == 'Darwin':
        _init_util.add_reference(clr, _BINARIES / 'osx' / 'Microsoft.Win32.Registry.dll')
        _init_util.add_reference(clr, _BINARIES / 'osx' / 'System.Diagnostics.Process.dll')
        _init_util.add_reference(clr, _BINARIES / 'osx' / 'System.Globalization.Extensions.dll')
        _init_util.add_reference(clr, _BINARIES / 'osx' / 'System.Security.AccessControl.dll')
        _init_util.add_reference(clr, _BINARIES / 'osx' / 'System.Security.Cryptography.Algorithms.dll')
        _init_util.add_reference(clr, _BINARIES / 'osx' / 'System.Security.Cryptography.Csp.dll')
        _init_util.add_reference(clr, _BINARIES / 'osx' / 'System.Security.Cryptography.Encoding.dll')
        _init_util.add_reference(clr, _BINARIES / 'osx' / 'System.Security.Principal.Windows.dll')
        _init_util.add_reference(clr, _BINARIES / 'osx' / 'System.Text.Encoding.CodePages.dll')


__all__ = ('load',)







resources/wget-download-command.sh

#!/usr/bin/env bash

wget --mirror --convert-links -l 1 --adjust-extension --page-requisites --no-parent https://kb.itextpdf.com/itext/release-itext-core-9-2-0
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    Addendum: Signature validation example java




    

package com.itextpdf.signatures;

import com.itextpdf.kernel.pdf.PdfDocument;

import com.itextpdf.kernel.pdf.PdfReader;

import com.itextpdf.signatures.validation.SignatureValidationProperties;

import com.itextpdf.signatures.validation.SignatureValidator;

import com.itextpdf.signatures.validation.ValidationOcspClient;

import com.itextpdf.signatures.validation.ValidatorChainBuilder;

import com.itextpdf.signatures.validation.context.CertificateSource;

import com.itextpdf.signatures.validation.context.CertificateSources;

import com.itextpdf.signatures.validation.context.TimeBasedContext;

import com.itextpdf.signatures.validation.context.TimeBasedContexts;

import com.itextpdf.signatures.validation.context.ValidatorContext;

import com.itextpdf.signatures.validation.context.ValidatorContexts;

import com.itextpdf.signatures.validation.report.ValidationReport;

import java.io.IOException;

import java.time.Duration;



public class ValidationExample {

    public static void main(String[] args) {

        String path = "<path/to/signed/pdf>";

        SignatureValidationProperties properties = GetSignatureValidationProperties();

        properties.addOcspClient(new ValidationOcspClient());

        properties.addCrlClient(new CrlClientOnline());

        IssuingCertificateRetriever certificateRetriever = new IssuingCertificateRetriever();

        ValidatorChainBuilder validatorChainBuilder = new ValidatorChainBuilder();

        validatorChainBuilder.withIssuingCertificateRetrieverFactory(

                () -> certificateRetriever).withSignatureValidationProperties(properties);

        ValidationReport report;

        try (PdfDocument document = new PdfDocument(new PdfReader(path))) {

            SignatureValidator validator = validatorChainBuilder.buildSignatureValidator(document);

            // Validate all signatures in the document.

            report = validator.validateSignatures();

        } catch (IOException e) {

            throw new RuntimeException(e);

        }

        System.out.println(report);

    }



    private static SignatureValidationProperties GetSignatureValidationProperties() {

        SignatureValidationProperties properties = new SignatureValidationProperties();

        properties.setRevocationOnlineFetching(ValidatorContexts.all(), CertificateSources.all(), TimeBasedContexts

                .all(), SignatureValidationProperties.OnlineFetching.ALWAYS_FETCH);

        properties.setFreshness(ValidatorContexts.All(), CertificateSources.all(), TimeBasedContexts.of(

                TimeBasedContext.HISTORICAL), Duration.ofDays(-5));

        properties.setContinueAfterFailure(

                ValidatorContexts.of(ValidatorContext.OCSP_VALIDATOR, ValidatorContext.CRL_VALIDATOR),

                CertificateSources.of(CertificateSource.CRL_ISSUER, CertificateSource.OCSP_ISSUER, CertificateSource

                        .CERT_ISSUER), false);

        return properties;

    }

}
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    Addendum: Verify the signature using iText (C#)




    

    

using System;

using iText.Commons.Bouncycastle.Cert;

using iText.Commons.Bouncycastle.Crypto;

using iText.Commons.Utils;

using iText.Kernel.Exceptions;

using iText.Kernel.Pdf;

using iText.Signatures;

using iText.Signatures.Validation;

using iText.Signatures.Validation.Context;

using iText.Signatures.Validation.Report;



namespace ValidationExample {

    class Program {

        static void Main(string[] args) {

            var path = @"<path/to/signed/pdf>";

            var properties = GetSignatureValidationProperties();

            properties.AddOcspClient(new ValidationOcspClient());

            properties.AddCrlClient(new CrlClientOnline());

            var certificateRetriever = new IssuingCertificateRetriever();

            var validatorChainBuilder = new ValidatorChainBuilder();

            validatorChainBuilder

                .WithIssuingCertificateRetrieverFactory(

                    () => certificateRetriever)

                .WithSignatureValidationProperties(properties);

            ValidationReport report;

            using (var document = new PdfDocument(new PdfReader(path))) {

                var validator = validatorChainBuilder.BuildSignatureValidator(document);

                // Validate all signatures in the document.

                report = validator.ValidateSignatures();

            }

            Console.WriteLine(report.ToString());

        }



        private static SignatureValidationProperties GetSignatureValidationProperties() {

            var properties = new SignatureValidationProperties();

            properties.SetRevocationOnlineFetching(ValidatorContexts.All(), CertificateSources.All()

                 , TimeBasedContexts.All(),

                  SignatureValidationProperties.OnlineFetching.ALWAYS_FETCH);

             properties.SetFreshness(ValidatorContexts.All(), CertificateSources.All(), TimeBasedContexts.Of(

                 TimeBasedContext.HISTORICAL), TimeSpan.FromDays(-5));

             properties.SetContinueAfterFailure(

                 ValidatorContexts.Of(ValidatorContext.OCSP_VALIDATOR, 

                 ValidatorContext.CRL_VALIDATOR),

                 CertificateSources.Of(CertificateSource.CRL_ISSUER,

                 CertificateSource.OCSP_ISSUER, CertificateSource

                     .CERT_ISSUER), false);

            return properties;

        }

    }

}
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    This is a special iText PDF




  


  As per usual, we have decided to create a PDF file that showcases a lot of what is possible with iText by Apryse.




  

    This is no ordinary PDF, as it is

    PDF/UA-2 compliant created with the help of pdfHTML (one of the areas we have improved in this version).




    

      Furthermore, we actually used Python to generate this PDF! Don't believe us? Just check the attached project, and read about it on our Technical Tales.

    




    You can read more about it  below.
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    Features of this PDF




    

      			

        Used pdfHTML to generate the PDF content (the HTML content is attached)

      




      			

        It is PDF/UA-2 compliant

      




      			

        Digitally signed using a Portuguese Identity Card (scroll below to check the code on how to validate it!)

      




      			

         The main logo is generated using iText's custom SVG rendering engine 

      




      			

        The Table of Contents has been dynamically generated

      




      			

        Pagination was also done automatically using our Event engine

      




      			

        Fonts were subsetted for a smaller file size

      




    




    To run the project (using Python), just check the instructions on the attached file README.md.




  


   Signed off by:

  

  

     Generated by: 

     Content:  Ian Morris

     Source code:  Guust Ysebie 
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This software uses following fonts under the following licenses:

| Noto Sans Arabic font        			 | OFL-1.1          |

| Noto Sans Gurmukhi font      			 | OFL-1.1          |

| Noto Sans Oriya font         			 | OFL-1.1          |

| Noto Serif Bengali font      			 | OFL-1.1          |

| Noto Serif Devanagari font   			 | OFL-1.1          |

| Noto Serif Gujarati font     			 | OFL-1.1          |

| Noto Serif Hebrew font       			 | OFL-1.1          |

| Noto Serif Kannada font      			 | OFL-1.1          |

| Noto Serif Khmer font        			 | OFL-1.1          |

| Noto Serif Malayalam font   			 | OFL-1.1          |

| Noto Serif Myanmar font   			 	 | OFL-1.1          |

| Noto Serif Tamil font      			   | OFL-1.1          |

| Noto Serif Telugu font     			   | OFL-1.1          |

| Noto Serif Thai font      			   | OFL-1.1          |

| Noto Sans Mono font 							 | OFL-1.1 					|

| Noto Sans font      							 | OFL-1.1 					|

| Noto Sans Canadian Aboriginal font | OFL-1.1 					|

| Noto Emoji font      				 			 | OFL-1.1 					|
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Dependencies Noto Sans Arabic font, Noto Sans Gurmukhi font, Noto Sans Oriya font, Noto Serif Bengali font, Noto Serif Devanagari font, Noto Serif Gujarati font, Noto Serif Hebrew font, Noto Serif Kannada font, Noto Serif Khmer font, Noto Serif Malayalam font, Noto Serif Myanmar font, Noto Serif Tamil font, Noto Serif Telugu font, Noto Serif Thai font, Noto Sans Mono font, Noto Sans font, Noto Sans Canadian Aboriginal font, Noto Emoji font are used under the following license agreement:



This Font Software is licensed under the SIL Open Font License,

Version 1.1.



This license is copied below, and is also available with a FAQ at:

http://scripts.sil.org/OFL



-----------------------------------------------------------

SIL OPEN FONT LICENSE Version 1.1 - 26 February 2007

-----------------------------------------------------------



PREAMBLE

The goals of the Open Font License (OFL) are to stimulate worldwide

development of collaborative font projects, to support the font

creation efforts of academic and linguistic communities, and to

provide a free and open framework in which fonts may be shared and

improved in partnership with others.



The OFL allows the licensed fonts to be used, studied, modified and

redistributed freely as long as they are not sold by themselves. The

fonts, including any derivative works, can be bundled, embedded,

redistributed and/or sold with any software provided that any reserved

names are not used by derivative works. The fonts and derivatives,

however, cannot be released under any other type of license. The

requirement for fonts to remain under this license does not apply to

any document created using the fonts or their derivatives.



DEFINITIONS

"Font Software" refers to the set of files released by the Copyright

Holder(s) under this license and clearly marked as such. This may

include source files, build scripts and documentation.



"Reserved Font Name" refers to any names specified as such after the

copyright statement(s).



"Original Version" refers to the collection of Font Software

components as distributed by the Copyright Holder(s).



"Modified Version" refers to any derivative made by adding to,

deleting, or substituting -- in part or in whole -- any of the

components of the Original Version, by changing formats or by porting

the Font Software to a new environment.



"Author" refers to any designer, engineer, programmer, technical

writer or other person who contributed to the Font Software.



PERMISSION & CONDITIONS

Permission is hereby granted, free of charge, to any person obtaining

a copy of the Font Software, to use, study, copy, merge, embed,

modify, redistribute, and sell modified and unmodified copies of the

Font Software, subject to the following conditions:



1) Neither the Font Software nor any of its individual components, in

Original or Modified Versions, may be sold by itself.



2) Original or Modified Versions of the Font Software may be bundled,

redistributed and/or sold with any software, provided that each copy

contains the above copyright notice and this license. These can be

included either as stand-alone text files, human-readable headers or

in the appropriate machine-readable metadata fields within text or

binary files as long as those fields can be easily viewed by the user.



3) No Modified Version of the Font Software may use the Reserved Font

Name(s) unless explicit written permission is granted by the

corresponding Copyright Holder. This restriction only applies to the

primary font name as presented to the users.



4) The name(s) of the Copyright Holder(s) or the Author(s) of the Font

Software shall not be used to promote, endorse or advertise any

Modified Version, except to acknowledge the contribution(s) of the

Copyright Holder(s) and the Author(s) or with their explicit written

permission.



5) The Font Software, modified or unmodified, in part or in whole,

must be distributed entirely under this license, and must not be

distributed under any other license. The requirement for fonts to

remain under this license does not apply to any document created using

the Font Software.



TERMINATION

This license becomes null and void if any of the above conditions are

not met.



DISCLAIMER

THE FONT SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,

EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY WARRANTIES OF

MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT

OF COPYRIGHT, PATENT, TRADEMARK, OR OTHER RIGHT. IN NO EVENT SHALL THE

COPYRIGHT HOLDER BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,

INCLUDING ANY GENERAL, SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL

DAMAGES, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING

FROM, OUT OF THE USE OR INABILITY TO USE THE FONT SOFTWARE OR FROM

OTHER DEALINGS IN THE FONT SOFTWARE.
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scripts/hatch_build.py

import os

import sys



from hatchling.builders.hooks.plugin.interface import BuildHookInterface



sys.path.append(os.path.dirname(__file__))

import init_packages





class InitPackagesBuildHook(BuildHookInterface):

    def initialize(self, version, build_data):

        if init_packages.main() != 0:

            raise Exception('init_packages.py script failed')








scripts/init_itextpy_package.py

#!/usr/bin/env python3

import subprocess

import shutil

import sys

import time



from collections import defaultdict

from os.path import getmtime

from pathlib import Path



ROOT_DIR = Path(__file__).parent.parent.absolute()

# Name of the .NET stub project

STUB_PROJ_NAME = 'csharp-dependency-stub'

# Path to the root dir with .NET projects

CSHARP_PROJ_DIR = ROOT_DIR / 'csharp'

# Path to the .NET stub project directory

STUB_PROJ_DIR = CSHARP_PROJ_DIR / STUB_PROJ_NAME

# Path to the Python compat .NET library project directory

COMPAT_PROJ_DIR = CSHARP_PROJ_DIR / 'itext.python.compat'

# Path to the output "itextpy" package directory

PACKAGE_DIR = ROOT_DIR / 'itextpy'

# Path to the root directory for "itextpy" binaries

ANY_PUBLISH_DIR = PACKAGE_DIR / 'binaries'



# Configuration to build the stub .NET project in. Not sure, if it even

# matters in this case, as dependencies will be build in Release mode anyway,

# but just in case...

CONFIGURATION = 'Release'

# Target framework to use for the stub project. For now, using "netstandard2.0"

# as the lowest common denominator.

FRAMEWORK = 'netstandard2.0'

# "Default" OS to reference, when merging binaries between OSes. Makes sense

# for .NET to have Windows as the default. Though it shouldn't matter for

# deduplication anyway...

REFERENCE_OS = 'win'

# Target runtimes to publish for. This, pretty much, defines platforms, for

# which the itextpy package is guaranteed to work

RUNTIMES = {

    'win': ('x64', 'x86', 'arm64',),

    'linux': ('x64', 'musl-x64', 'musl-arm64', 'arm', 'arm64', 'bionic-arm64', 'loongarch64',),

    'osx': ('arm64', 'x64',),

}





def eprint(*args, **kwargs) -> None:

    """

    Print to stderr.

    """

    print(*args, file=sys.stderr, **kwargs)





def escape_quote(s: str) -> str:

    """

    Escapes single quotes for literal single quote string content.

    """

    return s.replace("'", "\\'")





def to_runtime(os: str, arch: str) -> str:

    """

    Constructs a runtime identifier from OS and architecture.

    """

    return '-'.join((os, arch))





def get_publish_dir(runtime: str) -> Path:

    """

    Returns path to the publish directory of the .NET stub project for the

    specified runtime.

    """

    return STUB_PROJ_DIR / 'bin' / CONFIGURATION / FRAMEWORK / runtime / 'publish'





def are_relevant_binaries_published() -> bool:

    """

    Returns True, if there is a ".published" marker in the binaries directory,

    and that the marker was created after all the stub project changes.

    """

    published_file = (ANY_PUBLISH_DIR / '.published')

    if not published_file.exists():

        return False

    try:

        with open(published_file, 'rt') as published:

            published_time = int(published.read())

    except:

        return False

    for ext in ('cs', 'csproj', 'props'):

        for f in CSHARP_PROJ_DIR.glob(f'**/*.{ext}'):

            if int(getmtime(f) * 10**9) >= published_time:

                return False

    return True





def require_dotnet() -> str | None:

    """

    Returns path to the dotnet tool.

    """

    eprint('Searching for .NET...')

    dotnet_path = shutil.which('dotnet')

    if dotnet_path is None:

        eprint('--- .NET was not not found. If .NET is installed, make sure it '

               'is available in PATH. If .NET is not installed, go to '

               'https://dotnet.microsoft.com/en-us/download for installation '

               'instructions.')

        return None

    eprint(f'--- .NET found at "{dotnet_path}".')

    return dotnet_path





def clean_csharp() -> None:

    """

    Cleans-up the .NET projects.

    """

    eprint('Cleaning .NET projects...')

    for proj_dir in (STUB_PROJ_DIR, COMPAT_PROJ_DIR):

        for subdir in ('obj', 'bin'):

            eprint(f'--- Cleaning {proj_dir.name}/{subdir}...')

            try:

                shutil.rmtree(str(proj_dir / subdir))

            except FileNotFoundError:

                pass

    eprint('--- .NET projects cleaned.')





def publish_stub(dotnet_path: str) -> None:

    """

    Runs "dotnet publish" on the csharp-dependency-stub project for all

    pre-defined runtimes.

    """

    eprint('Publishing stub project...')

    for os, architectures in RUNTIMES.items():

        for arch in architectures:

            runtime = '-'.join((os, arch))

            eprint(f'--- Publishing for {runtime}...')

            subprocess.run(

                args=(

                    dotnet_path, 'publish',

                    str(STUB_PROJ_DIR),

                    '--nologo',

                    '--no-self-contained',

                    '--configuration', CONFIGURATION,

                    '--framework', FRAMEWORK,

                    '--runtime', runtime,

                ),

                check=True,

            )

    eprint('--- Stub project has been published for all runtimes')





def index_stub_binaries() -> defaultdict[str, set[str]]:

    """

    Goes through the published .NET project and creates an index of library

    binaries. Binaries, which are the same within a wider parent runtime

    classifier, are "deduplicated" and will no longer be present in the child

    runtime. The hierarchy of runtime ids is: any -> {os} -> {os}-{arch}.

    For example, if Newtonsoft.Json.dll is the same in osx-arm64 and osx-x64,

    it will no longer be present under those keys, but under osx. And if the

    same library is the same in linux, osx and win, then it will be moved to

    any.

    """

    eprint('Indexing stub binaries...')



    eprint('--- Listing libraries per runtime...')

    binaries = defaultdict(set)

    for os, architectures in RUNTIMES.items():

        for arch in architectures:

            runtime = to_runtime(os, arch)

            for dll in get_publish_dir(runtime).glob('[!_]*.dll'):

                binaries[runtime].add(str(dll.name))



    for os in RUNTIMES:

        eprint(f'--- Deduplicating libraries within {os}...')

        shared_binaries = set.intersection(*(binaries[to_runtime(os, arch)] for arch in RUNTIMES[os]))

        for dll in sorted(shared_binaries):

            if is_same_within_os(os, dll):

                deduplicate_within_os(binaries, os, dll)

                eprint(f'------ Deduplicated: {dll}.')

            else:

                eprint(f'------ Left as-is:   {dll}.')



    eprint(f'--- Deduplicating libraries between OSes...')

    shared_binaries = set.intersection(*(binaries[os] for os in RUNTIMES))

    for dll in sorted(shared_binaries):

        if is_same_between_oses(dll):

            deduplicate_between_oses(binaries, dll)

            eprint(f'------ Deduplicated: {dll}.')

        else:

            eprint(f'------ Left as-is:   {dll}.')



    eprint('--- Indexing finished.')

    return binaries





def is_same_within_os(os: str, dll: str) -> bool:

    """

    Returns whether the specified DLL is the same for each architecture

    within the specified OS.

    """

    architectures = RUNTIMES[os]

    if len(architectures) == 1:

        return True

    comp_bytes = (get_publish_dir(runtime=to_runtime(os, architectures[0])) / dll).read_bytes()

    for arch in architectures[1:]:

        dll_bytes = (get_publish_dir(runtime=to_runtime(os, arch)) / dll).read_bytes()

        if dll_bytes != comp_bytes:

            return False

    return True





def deduplicate_within_os(binaries: defaultdict[str, set[str]], os: str, dll: str) -> None:

    """

    Manipulates the index. Removes the DLL from the leaf {os}-{arch} keys and

    puts it under the {os} key.

    """

    for arch in RUNTIMES[os]:

        binaries[to_runtime(os, arch)].remove(dll)

    binaries[os].add(dll)





def is_same_between_oses(dll: str) -> bool:

    """

    Returns whether the specified DLL is the same for each OS. Assumes, that

    deduplication already happened per OS.

    """

    oses = tuple(RUNTIMES.keys())

    if len(oses) == 1:

        return True

    comp_bytes = (get_publish_dir(runtime=to_runtime(oses[0], RUNTIMES[oses[0]][0])) / dll).read_bytes()

    for os in oses[1:]:

        dll_bytes = (get_publish_dir(runtime=to_runtime(os, RUNTIMES[os][0])) / dll).read_bytes()

        if dll_bytes != comp_bytes:

            return False

    return True





def deduplicate_between_oses(binaries: defaultdict[str, set[str]], dll: str) -> None:

    """

    Manipulates the index. Removes the DLL from the {os} keys and puts it under

    the 'any' key. Assumes, that deduplication already happened per OS.

    """

    for os in RUNTIMES:

        binaries[os].remove(dll)

    binaries['any'].add(dll)





def clean_package() -> None:

    """

    Cleans the "itextpy" package directory.

    """

    eprint('Cleaning package...')

    (PACKAGE_DIR / '.generated').unlink(missing_ok=True)

    (PACKAGE_DIR / '__init__.py').unlink(missing_ok=True)

    if not are_relevant_binaries_published():

        try:

            shutil.rmtree(str(ANY_PUBLISH_DIR))

        except FileNotFoundError:

            pass

    eprint('--- Package cleaned.')





def publish_binaries(binaries: defaultdict[str, set[str]]) -> None:

    """

    Publishes the .NET binaries for the itextpy package. I.E. it populates

    the "itextpy/binaries" directory.

    """

    eprint('Publishing binaries...')



    eprint('--- Publishing any binaries...')

    ANY_PUBLISH_DIR.mkdir(parents=True)

    reference_runtime = to_runtime(REFERENCE_OS, RUNTIMES[REFERENCE_OS][0])

    for dll in sorted(binaries['any']):

        shutil.move(str(get_publish_dir(reference_runtime) / dll), str(ANY_PUBLISH_DIR / dll))

        eprint(f'--- Moved {dll}.')

    for os, architectures in RUNTIMES.items():

        reference_os_runtime = to_runtime(os, RUNTIMES[os][0])

        os_publish_dir = ANY_PUBLISH_DIR / os

        if binaries[os]:

            eprint(f'--- Publishing {os} binaries...')

            os_publish_dir.mkdir()

            for dll in sorted(binaries[os]):

                shutil.move(str(get_publish_dir(reference_os_runtime) / dll), str(os_publish_dir / dll))

                eprint(f'--- Moved {dll}.')

        for arch in architectures:

            runtime = to_runtime(os, arch)

            runtime_publish_dir = os_publish_dir / arch

            if binaries[runtime]:

                eprint(f'--- Publishing {runtime} binaries...')

                runtime_publish_dir.mkdir(parents=True)

                for dll in sorted(binaries[runtime]):

                    shutil.move(str(get_publish_dir(runtime) / dll), str(runtime_publish_dir / dll))

                    eprint(f'--- Moved {dll}.')



    eprint('--- Adding .published success mark file')

    with open(ANY_PUBLISH_DIR / '.published', 'x') as published:

        published.write(str(time.time_ns()))



    eprint('--- All binaries have been published')





def index_package_binaries() -> defaultdict[str, set[str]]:

    """

    Builds the package index based on the "itextpy/binaries" contents.

    """

    eprint('Indexing package binaries...')



    binaries = defaultdict(set)

    for dll in ANY_PUBLISH_DIR.glob('[!_]*.dll'):

        binaries['any'].add(str(dll.name))

    for os, architectures in RUNTIMES.items():

        for dll in (ANY_PUBLISH_DIR / os).glob('[!_]*.dll'):

            binaries[os].add(str(dll.name))

        for arch in architectures:

            runtime = to_runtime(os, arch)

            for dll in (ANY_PUBLISH_DIR / os / arch).glob('[!_]*.dll'):

                binaries[runtime].add(str(dll.name))



    eprint('--- Indexing finished.')

    return binaries





def generate_init_file(binaries: defaultdict[str, set[str]]) -> bool:

    """

    Generates the __init__.py file for the "itextpy" package.

    """

    eprint('Generating __init__.py file...')



    # At the moment we don't have architecture-specific binaries, so not

    # implementing it for now. Will just check, that it is still the case in

    # the future

    supported_binaries = {'any', 'win', 'linux', 'osx'}

    current_binaries = set()

    if binaries['any']:

        current_binaries.add('any')

    for os, architectures in RUNTIMES.items():

        if binaries[os]:

            current_binaries.add(os)

        for arch in architectures:

            runtime = to_runtime(os, arch)

            if binaries[runtime]:

                current_binaries.add(runtime)

    unsupported_binaries = current_binaries - supported_binaries

    if unsupported_binaries:

        eprint(f'--- Found exclusive binaries for {unsupported_binaries}. Not implemented. Aborting.')

        return False



    lines = [

        "# !!! THIS FILE IS AUTO-GENERATED, DO NOT EDIT !!!",

        "import pathlib as _pathlib",

        "from . import _init_util",

        "",

        "_BINARIES = _pathlib.Path(__file__).parent / 'binaries'",

        "",

        "",

        "def load() -> None:",

        '    """',

        "    Loads the .NET libraries required for itextpy to function.",

        "",

        "    This function imports clr, so if you wish to customise your .NET runtime",

        "    configuration, it should be done before calling this function.",

        '    """',

        "    system_name = _init_util.system()",

        "    _init_util.set_default_runtime(system_name)",

        "    import clr",

    ]

    for dll in sorted(binaries['any']):

        lines.append(f"    _init_util.add_reference(clr, _BINARIES / '{escape_quote(dll)}')")

    for os, system in (('win', 'Windows'), ('linux', 'Linux'), ('osx', 'Darwin')):

        if binaries[os]:

            lines.append(f"    if system_name == '{escape_quote(system)}':")

            for dll in sorted(binaries[os]):

                lines.append(f"        _init_util.add_reference(clr, _BINARIES / '{escape_quote(os)}' / '{escape_quote(dll)}')")

    lines.extend((

        "",

        "",

        "__all__ = ('load',)",

    ))

    with open(PACKAGE_DIR / '__init__.py', 'xt', encoding='utf-8', newline='\n') as init_py:

        for line in lines:

            init_py.write(line)

            init_py.write('\n')



    eprint('--- Adding .generated success mark file')

    with open(PACKAGE_DIR / '.generated', 'x') as generated:

        generated.write(str(time.time_ns()))



    eprint('--- __init__.py generated.')

    return True





def run() -> int:

    clean_package()

    if not are_relevant_binaries_published():

        dotnet_path = require_dotnet()

        if dotnet_path is None:

            return 1

        clean_csharp()

        publish_stub(dotnet_path)

        binaries = index_stub_binaries()

        publish_binaries(binaries)

        clean_csharp()

    if not generate_init_file(index_package_binaries()):

        eprint('Package generation failed.')

        return 1

    eprint('Package has been generated.')

    return 0





if __name__ == '__main__':

    sys.exit(run())








scripts/init_packages.py

#!/usr/bin/env python3

import init_itextpy_package

import init_stubs_package

import patch_itext_binaries





def main() -> int:

    exit_code = init_itextpy_package.run()

    if exit_code == 0:

        exit_code = patch_itext_binaries.run()

    if exit_code == 0:

        exit_code = init_stubs_package.run()

    return exit_code





if __name__ == '__main__':

    import sys

    sys.exit(main())








scripts/init_stubs_package.py

#!/usr/bin/env python3

import os

import platform

import shutil

import subprocess

import sys

import time

import urllib.request



from glob import glob

from pathlib import Path

from zipfile import ZipFile



ROOT_DIR = Path(__file__).parent.parent.absolute()

# Directory for the .NET tools

TOOLS_DIR = ROOT_DIR / 'tools'

# Directory for the final stubs

FINAL_STUBS_DIR = ROOT_DIR / 'iText-stubs'

# Temporary directory to put intermediate stubs in

TEMP_STUBS_DIR = ROOT_DIR / 'stubs'

# Path to the output "itextpy" package directory

ITEXT_PY_PACKAGE_DIR = ROOT_DIR / 'itextpy'

# Path to the root directory for "itextpy" binaries

ITEXT_PY_BINARIES_DIR = ITEXT_PY_PACKAGE_DIR / 'binaries'



# Link for downloading PythonNetStubGenerator.Tool sources

# This is a commit-pinned link to our fork

PYTHONNET_STUB_GENERATOR_VERSION = '1.2.3'

PYTHONNET_STUB_GENERATOR_BASENAME_PREFIX = 'pythonnet-stub-generator-'

PYTHONNET_STUB_GENERATOR_BASENAME = PYTHONNET_STUB_GENERATOR_BASENAME_PREFIX + PYTHONNET_STUB_GENERATOR_VERSION

PYTHONNET_STUB_GENERATOR_SRC_LINK = 'https://codeload.github.com/Eswcvlad/pythonnet-stub-generator/zip/refs/tags/' + PYTHONNET_STUB_GENERATOR_VERSION





def eprint(*args, **kwargs) -> None:

    """

    Print to stderr.

    """

    print(*args, file=sys.stderr, **kwargs)





def system() -> str:

    """

    Returns the current system ID.

    """

    try:

        return os.uname().sysname

    except AttributeError:

        return platform.system()





def rmtree_if_exists(f: str) -> None:

    try:

        shutil.rmtree(f)

    except FileNotFoundError:

        pass





def get_python_net_stub_generator_path() -> Path:

    """

    Returns the expected full path to the PythonNetStubGenerator.Tool binary.

    """

    if system() == 'Windows':

        exe_suffix = '.exe'

    else:

        exe_suffix = ''

    return TOOLS_DIR / 'bin' / ('PythonNetStubGenerator.Tool' + exe_suffix)





def is_itext_py_missing() -> bool:

    """

    Returns True, if the ".generated" marker in not present in the "itextpy"

    package.

    """

    return not (ITEXT_PY_PACKAGE_DIR / '.generated').exists()





def are_stubs_up_to_date() -> bool:

    """

    Returns false, if the ".generated" marker for stubs is older, than the

    ".published" marker for the itextpy binaries.

    """

    stubs_generated_file = FINAL_STUBS_DIR / '.generated'

    if not stubs_generated_file.exists():

        return False

    try:

        with open(stubs_generated_file, 'rt') as generated:

            generator_version, time_str = generated.read().split('|', maxsplit=1)

        stubs_generated_time = int(time_str)

    except:

        return False

    if generator_version != PYTHONNET_STUB_GENERATOR_VERSION:

        return False

    itext_py_published_file = ITEXT_PY_BINARIES_DIR / '.published'

    try:

        with open(itext_py_published_file, 'rt') as published:

            itext_py_published_time = int(published.read())

    except:

        raise Exception('itextpy is not valid')

    return stubs_generated_time > itext_py_published_time





def require_dotnet() -> str | None:

    """

    Returns path to the dotnet tool.

    """

    eprint('Searching for .NET...')

    dotnet_path = shutil.which('dotnet')

    if dotnet_path is None:

        eprint('--- .NET was not not found. If .NET is installed, make sure it '

               'is available in PATH. If .NET is not installed, go to '

               'https://dotnet.microsoft.com/en-us/download for installation '

               'instructions.')

        return None

    eprint(f'--- .NET found at "{dotnet_path}".')

    return dotnet_path





def is_tool_version_correct() -> bool:

    """

    Returns whether the installed PythonNetStubGenerator.Tool is of the

    expected version.

    """

    tool_path = get_python_net_stub_generator_path()

    if not tool_path.exists():

        return False



    version_run = subprocess.run(

        args=(tool_path, '--version'),

        stdout=subprocess.PIPE,

        text=True

    )

    strip = version_run.stdout.strip()

    return strip == PYTHONNET_STUB_GENERATOR_VERSION





def prepare_tools(dotnet_path: str) -> None:

    """

    Downloads and builds the PythonNetStubGenerator.Tool, if it doesn't exist.

    """

    eprint('Preparing PythonNetStubGenerator.Tool...')



    if is_tool_version_correct():

        eprint('--- PythonNetStubGenerator.Tool is already built.')

        return



    eprint('--- Cleaning old tools...')

    rmtree_if_exists(str(TOOLS_DIR / 'bin'))

    for f in TOOLS_DIR.glob(PYTHONNET_STUB_GENERATOR_BASENAME_PREFIX + '*'):

        if f.is_dir():

            rmtree_if_exists(str(f))

        else:

            f.unlink()



    eprint('--- Downloading PythonNetStubGenerator.Tool...')

    TOOLS_DIR.mkdir(exist_ok=True)

    with urllib.request.urlopen(PYTHONNET_STUB_GENERATOR_SRC_LINK) as tool_response:

        with open(str(TOOLS_DIR / f'{PYTHONNET_STUB_GENERATOR_BASENAME}.zip'), 'xb') as tool_file:

            tool_file.write(tool_response.read())



    eprint('--- Extracting PythonNetStubGenerator.Tool...')

    with ZipFile(str(TOOLS_DIR / f'{PYTHONNET_STUB_GENERATOR_BASENAME}.zip')) as tool_zip:

        tool_zip.extractall(str(TOOLS_DIR))



    eprint('--- Building PythonNetStubGenerator.Tool...')

    subprocess.run(

        args=(

            dotnet_path, 'publish',

            str(TOOLS_DIR / PYTHONNET_STUB_GENERATOR_BASENAME / 'csharp' / 'PythonNetStubTool'),

            '--nologo',

            '--use-current-runtime',

            '--configuration', 'Release',

            '--output', str(TOOLS_DIR / 'bin'),

        ),

        check=True,

    )



    eprint('--- PythonNetStubGenerator.Tool has been built.')





def clean_temp_stubs() -> None:

    """

    Cleans-up the temporary stubs directory.

    """

    eprint('Cleaning temporary stubs...')

    rmtree_if_exists(str(TEMP_STUBS_DIR))

    eprint('--- Temporary stubs cleaned.')





def generate_stubs() -> None:

    """

    Generates intermediate python typing stubs.

    """

    eprint('Generating intermediate stubs...')

    system_str = system()

    if system_str == 'Linux':

        os_id = 'linux'

    elif system_str == 'Darwin':

        os_id = 'osx'

    else:

        # Will use Windows as fallback as well

        os_id = 'win'

    dlls = list(glob('itext.*.dll', root_dir=ITEXT_PY_BINARIES_DIR))

    if not dlls:

        raise Exception('No iText dlls found.')

    subprocess.run(

        args=(

            get_python_net_stub_generator_path(),

            '--dest-path', TEMP_STUBS_DIR,

            '--search-paths', str(ITEXT_PY_BINARIES_DIR),

            '--search-paths', str(ITEXT_PY_BINARIES_DIR / os_id),

            '--target-dlls', ','.join(dlls),

            '--force-lf',

        ),

        cwd=str(ITEXT_PY_BINARIES_DIR),

        check=True,

    )

    eprint('--- Intermediate stubs have been generated.')





def clean_final_stubs() -> None:

    """

    Cleans-up the final stubs directory.

    """

    eprint('Cleaning final stubs...')

    rmtree_if_exists(str(FINAL_STUBS_DIR))

    eprint('--- Final stubs cleaned.')





def publish_stubs() -> None:

    """

    Publishes stubs to the final directory

    """

    eprint('Publishing stubs...')

    shutil.move(str(TEMP_STUBS_DIR / 'iText'), str(FINAL_STUBS_DIR))

    eprint('--- Adding .generated success mark file')

    with open(FINAL_STUBS_DIR / '.generated', 'x') as generated:

        generated.write(PYTHONNET_STUB_GENERATOR_VERSION)

        generated.write('|')

        generated.write(str(time.time_ns()))

    eprint('--- Stubs have been published.')





def run() -> int:

    if is_itext_py_missing():

        eprint('itextpy package not found. You should run '

               'init_itextpy_package.py before running this script.')

        return 1

    if are_stubs_up_to_date():

        eprint('Stubs are already up-to-date. Doing nothing.')

        return 0

    dotnet_path = require_dotnet()

    if dotnet_path is None:

        return 1

    prepare_tools(dotnet_path)

    clean_temp_stubs()

    generate_stubs()

    clean_final_stubs()

    publish_stubs()

    clean_temp_stubs()

    eprint('Stubs have been generated.')

    return 0





if __name__ == '__main__':

    sys.exit(run())








tools/pythonnet-stub-generator-1.2.3/LICENCE.md

MIT License

Copyright (c) 2019 Robert McNeel & Associates
Copyright (c) 2022 Dante Camarena

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.






tools/pythonnet-stub-generator-1.2.3/README.md

# pythonnet-stub-generator
Creates Python Type Hints for Python.NET libraries

# Usage
You can install this through nuget. It then lets you use it as a global tool

```
dotnet tool install --global pythonnetstubgenerator.tool
GeneratePythonNetStubs --dest-path="../py_project/typings" --target-dlls="dll_folder/MyLib1.dll;other_folder/MyLib2.dll"
```

# HELP WANTED

Hey! I really would like to get this project up and running and in a place where I can be proud of it!
If you're an Intermediate C# programmer and would like to do some pair programming, let me know and we can work together on it!

Things I would like to do:
- Review/Refactor the main logic
- Create a simple tool that can be installed with either pip or nuget
- Add tests!
- Write documentation on specific features and gotchas.
- Use XML docs to generate docstrings for functions see [this thread](https://github.com/pythonnet/pythonnet/issues/374)

This would be much easier if I had someone to bounce ideas off of or work alongside of.
Not looking to dump all the work on you, just would like someone to discuss and bounce code off of.

# Contributing

If you fork this repo and make a standalone bugfix, please make a PR!
That way more people will have access to the fixes you've made.


---------

This tool is inspired by the work done by Steve Baer (@sbaer) et al.  https://github.com/mcneel/pythonstubs

Contributors:

Dante Camarena

Daniil Markelov







tools/pythonnet-stub-generator-1.2.3/csharp/PythonNetStubGenerator.sln


Microsoft Visual Studio Solution File, Format Version 12.00
# Visual Studio Version 17
VisualStudioVersion = 17.1.32228.430
MinimumVisualStudioVersion = 10.0.40219.1
Project("{9A19103F-16F7-4668-BE54-9A1E7A4F7556}") = "PythonNetStubGenerator", "PythonNetStubGenerator\PythonNetStubGenerator.csproj", "{9B4842F0-80F6-44AD-A793-E76A7E72D01E}"
EndProject
Project("{9A19103F-16F7-4668-BE54-9A1E7A4F7556}") = "PythonNetStubGenerator.Tool", "PythonNetStubTool\PythonNetStubGenerator.Tool.csproj", "{F62F1E52-9925-4674-B2CE-BE083D848C6C}"
EndProject
Global
	GlobalSection(SolutionConfigurationPlatforms) = preSolution
		Debug|Any CPU = Debug|Any CPU
		Release|Any CPU = Release|Any CPU
	EndGlobalSection
	GlobalSection(ProjectConfigurationPlatforms) = postSolution
		{9B4842F0-80F6-44AD-A793-E76A7E72D01E}.Debug|Any CPU.ActiveCfg = Debug|Any CPU
		{9B4842F0-80F6-44AD-A793-E76A7E72D01E}.Debug|Any CPU.Build.0 = Debug|Any CPU
		{9B4842F0-80F6-44AD-A793-E76A7E72D01E}.Release|Any CPU.ActiveCfg = Release|Any CPU
		{9B4842F0-80F6-44AD-A793-E76A7E72D01E}.Release|Any CPU.Build.0 = Release|Any CPU
		{F62F1E52-9925-4674-B2CE-BE083D848C6C}.Debug|Any CPU.ActiveCfg = Debug|Any CPU
		{F62F1E52-9925-4674-B2CE-BE083D848C6C}.Debug|Any CPU.Build.0 = Debug|Any CPU
		{F62F1E52-9925-4674-B2CE-BE083D848C6C}.Release|Any CPU.ActiveCfg = Release|Any CPU
		{F62F1E52-9925-4674-B2CE-BE083D848C6C}.Release|Any CPU.Build.0 = Release|Any CPU
	EndGlobalSection
	GlobalSection(SolutionProperties) = preSolution
		HideSolutionNode = FALSE
	EndGlobalSection
	GlobalSection(ExtensibilityGlobals) = postSolution
		SolutionGuid = {419ACE6A-F272-4085-9D57-1E247895478A}
	EndGlobalSection
EndGlobal







tools/pythonnet-stub-generator-1.2.3/csharp/PythonNetStubGenerator.sln.DotSettings

<wpf:ResourceDictionary xml:space="preserve" xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" xmlns:s="clr-namespace:System;assembly=mscorlib" xmlns:ss="urn:shemas-jetbrains-com:settings-storage-xaml" xmlns:wpf="http://schemas.microsoft.com/winfx/2006/xaml/presentation">
	<s:Boolean x:Key="/Default/UserDictionary/Words/=Contravariance/@EntryIndexedValue">True</s:Boolean>
	<s:Boolean x:Key="/Default/UserDictionary/Words/=Dlls/@EntryIndexedValue">True</s:Boolean>
	<s:Boolean x:Key="/Default/UserDictionary/Words/=Metaclass/@EntryIndexedValue">True</s:Boolean></wpf:ResourceDictionary>






tools/pythonnet-stub-generator-1.2.3/csharp/PythonNetStubGenerator/AssemblyHelper.cs

using System.Reflection;
using System.Runtime.Loader;

namespace PythonNetStubGenerator
{
    internal class AssemblyHelper
    {
        private static readonly AssemblyLoadContext TargetLibContext =
            new AssemblyLoadContext("TargetLibContext");

        /// <summary>
        /// Loads the contents of an assembly file on the specified path.
        /// Assembly is loaded in a context, separate from the stub generator
        /// application.
        /// </summary>
        /// <param name="assemblyPath">The fully qualified path of the file to
        /// load.</param>
        /// <returns>The loaded assembly.</returns>
        public static Assembly LoadFromPath(string assemblyPath)
        {
            return TargetLibContext.LoadFromAssemblyPath(assemblyPath);
        }
    }
}







tools/pythonnet-stub-generator-1.2.3/csharp/PythonNetStubGenerator/ClassScope.cs

using System;
using System.Collections.Generic;
using System.Linq;
using System.Reflection;
using System.Text;

namespace PythonNetStubGenerator
{
    public class ClassScope : IDisposable
    {
        private static readonly List<ClassScope> ClassScopes = new List<ClassScope>();
        public static ClassScope Current => ClassScopes.LastOrDefault();
        public string PythonClass { get; }
        public Type[] Generics { get; }
        public bool ShouldShadowGenerics { get; }
        public string OutsideAccessor { get; }

        private IndentScope IndentScope { get; set; }

        public ClassScope(string pythonClass, IEnumerable<Type> newGenerics, bool shouldShadowGenerics)
        {
            Generics = newGenerics.ToArray();
            ShouldShadowGenerics = shouldShadowGenerics;
            PythonClass = pythonClass;
            OutsideAccessor = ScopeAccessor;
            ClassScopes.Add(this);
        }



        public void EnterIndent() => IndentScope ??= new IndentScope();

        public void Dispose()
        {
            var index = ClassScopes.Count - 1;
            var existing = ClassScopes[index];
            ClassScopes.RemoveAt(index);
            IndentScope?.Dispose();
            if (existing != this) throw new Exception();
        }

        public static string ScopeAccessor =>
            ClassScopes.Count == 0 ? "" :
                string.Join(".", ClassScopes.Select(it => it.PythonClass)) + ".";

        public static IEnumerable<Type> AccessibleGenerics
        {
            get
            {
                var start = ClassScopes.FindLastIndex(it => it.ShouldShadowGenerics);
                if (start == -1) start = 0;
                return ClassScopes.Skip(start).SelectMany(it => it.Generics);
            }
        }
    }

}






tools/pythonnet-stub-generator-1.2.3/csharp/PythonNetStubGenerator/MethodComparer.cs

using System;
using System.Collections.Generic;
using System.Linq;
using System.Reflection;
using System.Text;

namespace PythonNetStubGenerator
{
    internal class MethodComparer : IComparer<MethodInfo>
    {
        public int Compare(MethodInfo a, MethodInfo b)
        {
            if (a == null && b == null) return 0;
            if (a == null) return 1;
            if (b == null) return -1;

            var aName = a.NonGenericName();
            var bName = b.NonGenericName();
            
            var nameCompare = string.Compare(aName, bName, StringComparison.InvariantCulture);
            if (nameCompare != 0) return nameCompare;

            var aParams = a.GetParameters();
            var bParams = b.GetParameters();

            var paramCompare = aParams.Length.CompareTo(bParams.Length);
            if (paramCompare != 0) return paramCompare;

            float GetDepth(Type t, bool addGenerics)
            {
                if (t == null) return 0;
                var baseDepth = t.GetInterfaces().Append(t.BaseType).Select(it => GetDepth(it, false)).Max() + 1;

                if (addGenerics)
                {
                    var generics = new List<Type>();
                    if (t.HasElementType)
                    {
                        generics.Add(t.GetElementType());
                    }
                    if (t.IsGenericType)
                    {
                        generics.AddRange(t.GetGenericArguments());
                    }

                    if (generics.Count > 0)
                    {
                        var genericDepth = generics.Select(it => GetDepth(it, false)).Max();
                        baseDepth += genericDepth * .001f;
                    }
                }
                return baseDepth;
            }

            var aParamString = "";
            var bParamString = "";

            for (var i = 0; i < aParams.Length; i++)
            {
                var aParam = aParams[i];
                var bParam = bParams[i];

                var aParamName = aParam.Name;
                var bParamName = bParam.Name;

                aParamString += aParamName;
                bParamString += bParamName;

                var aType = aParam.ParameterType;
                var bType = bParam.ParameterType;

                var aDepth = GetDepth(aType, true);
                var bDepth = GetDepth(bType, true);

                if (aType == typeof(char) && bType == typeof(string)) continue;
                if (aType == typeof(string) && bType == typeof(char)) continue;

                // We invert this because we want the highest depth first
                // This allows overloads of more defined types to appear first in the method list
                // Allowing the type-checker to infer that type before the more general one
                var depthCompare = -aDepth.CompareTo(bDepth);
                if (depthCompare != 0) return depthCompare;
            }
            return string.Compare(aParamString, bParamString, StringComparison.Ordinal);
        }
    }
}






tools/pythonnet-stub-generator-1.2.3/csharp/PythonNetStubGenerator/PythonNetStubGenerator.csproj

<Project Sdk="Microsoft.NET.Sdk">

  <PropertyGroup>
    <TargetFramework>net6.0</TargetFramework>
    <LangVersion>8.0</LangVersion>
    <GeneratePackageOnBuild>True</GeneratePackageOnBuild>
    <PackageId>PythonNetStubGenerator</PackageId>
    <Version>1.2.3</Version>
    <Authors>MHDante</Authors>
    <Company>Transitional Forms Inc</Company>
    <Product>PythonNetStubGenerator</Product>
    <Description>Creates PEP 561 Python Stubs for use with a dll and python.net</Description>
    <Copyright>Copyright (c) 2019 Robert McNeel &amp; Associates, Copyright (c) 2022 Dante Camarena</Copyright>
    <PackageProjectUrl>https://github.com/MHDante/pythonnet-stub-generator</PackageProjectUrl>
    <PackageReadmeFile>README.md</PackageReadmeFile>
    <RepositoryUrl>https://github.com/MHDante/pythonnet-stub-generator</RepositoryUrl>
    <PackageTags>python.net</PackageTags>
    <PackageReleaseNotes>Initial Release</PackageReleaseNotes>
    <DevelopmentDependency>true</DevelopmentDependency>
    <PackageLicenseExpression>MIT</PackageLicenseExpression>
  </PropertyGroup>

  <ItemGroup>
    <None Include="..\..\README.md">
      <Pack>True</Pack>
      <PackagePath>\</PackagePath>
    </None>
  </ItemGroup>

  <ItemGroup>
    <PackageReference Include="Microsoft.Build.Utilities.Core" Version="17.1.0" />
  </ItemGroup>

</Project>







tools/pythonnet-stub-generator-1.2.3/csharp/PythonNetStubGenerator/PythonStubTask.cs

using System;
using System.IO;
using System.Linq;
using Microsoft.Build.Framework;
using Microsoft.Build.Utilities;

namespace PythonNetStubGenerator
{
    public class PythonStubTask : Task
    {
        [Required]
        public string DestPath { get; set; }

        [Required]
        public string[] SourceDlls { get; set; }

        public string[] AdditionalSearchPaths { get; set; }

        public override bool Execute()
        {
            var destPath = new DirectoryInfo(DestPath);
            var sourceDlls = SourceDlls.Select(it => new FileInfo(it)).ToArray();
            var directoryPaths = AdditionalSearchPaths?.Select(it => new DirectoryInfo(it)).ToArray();

            try
            {
                Log.LogMessage(MessageImportance.High, "Generating Stubs for " + destPath.FullName);
                StubBuilder.BuildAssemblyStubs(destPath, sourceDlls, directoryPaths);
                Log.LogMessage(MessageImportance.High, "Done");

            }
            catch (Exception e)
            {
                Log.LogError(e.Message);
                return false;
            }
            return true;
        }

    }
}






tools/pythonnet-stub-generator-1.2.3/csharp/PythonNetStubGenerator/PythonTypes.cs

using System;
using System.Collections.Generic;
using System.Diagnostics;
using System.Linq;
using System.Reflection;

namespace PythonNetStubGenerator
{
    public static class PythonTypes
    {
        private static readonly HashSet<Type> AllExportedTypes = new HashSet<Type>();
        private static readonly HashSet<string> DirtyNamespaces = new HashSet<string>();
        private static readonly HashSet<Type> CurrentTypes = new HashSet<Type>();
        private static readonly HashSet<string> CurrentNamespaces = new HashSet<string>();
        private static readonly HashSet<Type> OverloadedNonGenericTypes = new HashSet<Type>();


        public static void CacheOverloadedNonGenericTypes(IEnumerable<Type> stubTypes)
        {
            var namesInSpace = new Dictionary<string, Dictionary<string, List<Type>>>();
            foreach (var type in stubTypes)
            {
                if (type.DeclaringType != null)
                {
                    if (type.IsGenericType) continue;
                    foreach (var siblingType in type.DeclaringType.GetNestedTypes())
                    {
                        if (!siblingType.IsGenericType) continue;
                        if (siblingType.NonGenericName() == type.Name)
                        {
                            OverloadedNonGenericTypes.Add(type);
                        }
                    }
                    continue;
                }

                var baseName = type.NonGenericName();
                var ns = type.Namespace ?? "";
                var typesByName = namesInSpace.TryGetValue(ns, out var val) ? val : namesInSpace[ns] = new Dictionary<string, List<Type>>();
                var typesWithName = typesByName.TryGetValue(baseName, out var val2) ? val2 : typesByName[baseName] = new List<Type>();

                typesWithName.Add(type);
                if (typesWithName.Count <= 1) continue;
                foreach (var overloadedType in typesWithName)
                {
                    if (!overloadedType.IsGenericType) OverloadedNonGenericTypes.Add(overloadedType);
                }
            }
        }

        public static bool IsOverloadedNonGenericType(this Type type) => OverloadedNonGenericTypes.Contains(type);


        public static bool CurrentUsedGenericArray { get; private set; }
        public static bool CurrentUsedBaseArray { get; private set; }

        public static void AddDependency(Type t)
        {
            var isNewAdd = AllExportedTypes.Add(t);
            if (isNewAdd) DirtyNamespaces.Add(t.Namespace);
            if (t != typeof(Nullable<>)) CurrentTypes.Add(t);
        }

        public static void AddArrayDependency(bool isGeneric)
        {
            AddDependency(typeof(Array));

            if (isGeneric) CurrentUsedGenericArray = true;
            else CurrentUsedBaseArray = true;
        }

        private static void AddNamespaceDependency(string typeNamespace) => CurrentNamespaces.Add(typeNamespace);

        public static List<Type> GetCurrentTypeDependencies() => new List<Type>(CurrentTypes);
        public static List<string> GetCurrentNamespaceDependencies() => new List<string>(CurrentNamespaces);
        public static void ClearCurrent()
        {
            CurrentTypes.Clear();
            CurrentNamespaces.Clear();

            CurrentUsedGenericArray = false;
            CurrentUsedBaseArray = false;
        }

        public static (string nameSpace, List<Type> types) RemoveDirtyNamespace()
        {
            var key = DirtyNamespaces.FirstOrDefault();
            DirtyNamespaces.Remove(key);
            if (key == null) return (null, new List<Type>());
            var results = AllExportedTypes.Where(it => it.Namespace == key).ToList();
            return (key, results);
        }


        internal static string SafePythonName(string s)
        {
            if (s == "from") return "from_";
            if (s == "del") return "del_";
            if (s == "None") return "None_";
            return s;
        }

        public static string NonGenericName(this Type t) =>
            t.Name.Split('`')[0];

        public static string NonGenericName(this MethodBase t) =>
            t.Name.Split('`')[0];


        public static string CleanName(this Type t)
        {
            var name = t.NonGenericName();
            if (t.IsGenericType) name = $"{name}_{t.GetGenericArguments().Length}";
            return name;
        }

        public static string CleanName(this MethodBase t)
        {
            var name = t.NonGenericName();
            if (t.IsGenericMethod) name = $"{name}_{t.GetGenericArguments().Length}";
            return name;
        }


        public static string ToPythonType(this Type t, bool withGenericParams = true)
        {
            if (t == null || t == typeof(void)) return "None";
            if (t == typeof(object)) return "typing.Any";
            if (t == typeof(string)) return "str";
            if (t == typeof(char)) return "str";
            if (t == typeof(double)) return "float";
            if (t == typeof(float)) return "float";
            if (t == typeof(bool)) return "bool";
            if (t == typeof(long)) return "int";
            if (t == typeof(int)) return "int";
            if (t == typeof(byte)) return "int";
            if (t == typeof(sbyte)) return "int";
            if (t == typeof(short)) return "int";
            if (t == typeof(uint)) return "int";
            if (t == typeof(ushort)) return "int";
            if (t == typeof(ulong)) return "int";
            if (t == typeof(IntPtr)) return "int";
            if (t == typeof(Type)) return "typing.Type[typing.Any]";
            if (t == typeof(Array))
            {
                AddArrayDependency(false);
                return "Array";
            }

            if (t.IsByRef || t.IsPointer)
                return !withGenericParams ? "clr.Reference" : $"clr.Reference[{t.GetElementType().ToPythonType()}]";

            if (t.IsArray)
            {
                AddArrayDependency(true);
                return !withGenericParams ? "Array_1" : $"Array_1[{t.GetElementType().ToPythonType()}]";
            }

            if (t.IsGenericParameter)
            {
                return GetGenericTypeParameterName(t);
            }


            var cleanName = t.CleanName();


            if (withGenericParams)
            {
                var generics = GetGenerics(t);
                if (generics.Count > 0)
                {
                    var pythonTypeArgs = generics.Select(it => it.ToPythonType()).CommaJoin();

                    if (t.IsConstructedGenericType && t.GetGenericTypeDefinition() == typeof(Nullable<>))
                    {
                        cleanName = "typing.Optional";
                    }


                    cleanName = $"{cleanName}[{pythonTypeArgs}]";
                }
            }

            var scope = GetScope(t);

            if (string.IsNullOrEmpty(scope))
            {
                AddDependency(t.IsGenericType ? t.GetGenericTypeDefinition() : t);
            }

            return scope + cleanName;
        }

        private static string GetScope(Type type)
        {
            var s = type.DeclaringType?.ToPythonType(false);
            if (s != null) return $"{s}.";

            var cleanName = type.CleanName();
            if (SymbolScope.Scopes.Any(it => it.HasConflict(cleanName, type.Namespace)))
            {
                AddNamespaceDependency(type.Namespace);
                return $"{type.Namespace}.";
            }

            return "";
        }



        private static List<Type> GetGenerics(Type type)
        {
            IEnumerable<Type> result = type.GetGenericArguments();
            if (type.IsGenericType) AddDependency(type.GetGenericTypeDefinition());
            return result.ToList();
        }

        private static string GetGenericTypeParameterName(Type t)
        {
            var currentScope = ClassScope.Current;

            var method = t.DeclaringMethod;
            var declType = t.DeclaringType;

            string basePrefix;
            if (method != null) basePrefix = method.CleanName();
            else if (declType != null) basePrefix = declType.CleanName();
            else throw new Exception("Where did this type come from?");

            var baseName = basePrefix + "_" + t.Name;

            var currentClassName = currentScope?.PythonClass;
            if (currentScope == null || currentClassName == basePrefix) return baseName;
            if (method == null) return currentClassName + "_" + baseName;

            return currentScope.PythonClass + "_" + baseName;
        }

        public static bool IsReservedWord(string propertyName)
        {
            switch (propertyName)
            {
                case "None": return true;
                default: return false;
            }
        }
    }
}
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using System;
using System.Collections.Generic;
using System.IO;

namespace PythonNetStubGenerator
{
    
    public static class StringBuilderExtensions
    {
        public static TextWriter Indent(this TextWriter tw)
        {
            for (var i = 0; i < IndentScope.IndentLevel; i++) tw.Write("    ");
            return tw;
        }

        public static string CommaJoin(this IEnumerable<string> strings) => string.Join(", ", strings);
    }

    public class IndentScope: IDisposable
    {
        public static int IndentLevel;
        public IndentScope() => IndentLevel++;
        public void Dispose() => IndentLevel--;
    }
    
}
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using System;
using System.Reflection;
using System.Collections.Generic;
using System.IO;
using System.Linq;

namespace PythonNetStubGenerator
{
    public static class StubBuilder
    {
        private static HashSet<DirectoryInfo> SearchPaths { get; } = new HashSet<DirectoryInfo>();
        
        public static DirectoryInfo BuildAssemblyStubs(
            DirectoryInfo destPath,
            FileInfo[] targetAssemblyPaths,
            DirectoryInfo[] searchPaths = null,
            bool forceLf = false
            )
        {
            // prepare resolver
            AppDomain.CurrentDomain.AssemblyResolve -= AssemblyResolve;
            AppDomain.CurrentDomain.AssemblyResolve += AssemblyResolve;

            // pick a dll and load
            foreach (var targetAssemblyPath in targetAssemblyPaths)
            {
                var assemblyToStub = AssemblyHelper.LoadFromPath(targetAssemblyPath.FullName);
                SearchPaths.Add(targetAssemblyPath.Directory);
                
                if (searchPaths != null)
                    foreach (var path in SearchPaths)
                        SearchPaths.Add(path);

                Console.WriteLine($"Generating Assembly: {assemblyToStub.FullName}");
                foreach (var exportedType in assemblyToStub.GetExportedTypes())
                {
                    if(!exportedType.IsVisible) continue;
                    PythonTypes.AddDependency(exportedType);
                }
            }


            var typeAssembly = typeof(Type).Assembly;
            Console.WriteLine($"Generating Built-in Assembly: {typeAssembly.FullName}");

            foreach (var exportedType in typeAssembly.GetExportedTypes())
            {
                if(!exportedType.IsVisible) continue;
                PythonTypes.AddDependency(exportedType);
            }

            var consoleAssembly = typeof(Console).Assembly;
            Console.WriteLine($"Generating Built-in Assembly: {consoleAssembly.FullName}");
            foreach (var exportedType in consoleAssembly.GetExportedTypes())
            {
                if(!exportedType.IsVisible) continue;
                PythonTypes.AddDependency(exportedType);
            }


            while (true)
            {
                var (nameSpace, types) = PythonTypes.RemoveDirtyNamespace();
                if (nameSpace == null) break;

                // generate stubs for each type
                WriteStub(destPath, nameSpace, types, forceLf);
            }


            return destPath;
        }

        internal static void WriteStub(
            DirectoryInfo rootDirectory,
            string nameSpace,
            IEnumerable<Type> stubTypes,
            bool forceLf
            )
        {
            // sort the stub list so we get consistent output over time
            var orderedTypes = stubTypes.OrderBy(it => it.Name);

            var path = nameSpace.Split('.').Aggregate(rootDirectory.FullName, Path.Combine);

            if (!Directory.Exists(path))
                Directory.CreateDirectory(path);

            path = Path.Combine(path, "__init__.pyi");

            PythonTypes.ClearCurrent();

            var writer = new StubWriter();
            if (forceLf) {
                writer.NewLine = "\n";
            }
            var stubText = writer.GetStub(nameSpace, orderedTypes);

            File.WriteAllText(path, stubText);
        }


        private static Assembly AssemblyResolve(object sender, ResolveEventArgs args)
        {
            var parts = args.Name.Split(',');

            var assemblyToResolve = $"{parts[0]}.dll";

            // try to find the dll in given search paths
            foreach (var searchPath in SearchPaths)
            {
                var assemblyPath = Path.Combine(searchPath.FullName, assemblyToResolve);
                if (File.Exists(assemblyPath))
                {
                    return AssemblyHelper.LoadFromPath(assemblyPath);
                }
            }

            return null;

        }
    }
}
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using System;
using System.Collections;
using System.Collections.Generic;
using System.IO;
using System.Linq;
using System.Reflection;

namespace PythonNetStubGenerator
{
    public class StubWriter
    {
        private string _newLine = Environment.NewLine;

        public string NewLine {
            get
            {
                return _newLine;
            }
            set
            {
                if (value == null)
                {
                    value = Environment.NewLine;
                }
                _newLine = value;
            }
        }

        public string GetStub(string nameSpace, IEnumerable<Type> stubTypes)
        {
            var types = stubTypes as Type[] ?? stubTypes.ToArray();
            PythonTypes.CacheOverloadedNonGenericTypes(types);
            var typeGroups = types
                .Where(it => it.IsVisible) // Avoid internal classes
                .Where(it => it.DeclaringType == null) // Avoid Nested classes, they're handled later
                .GroupBy(it => it.NonGenericName())
                .OrderBy(it => it.Key).ToList();

            string body;
            using (var sw = new StringWriter { NewLine = NewLine })
            {
                var reservedSymbols = typeGroups.Select(it => it.Key);

                using (new SymbolScope(reservedSymbols, nameSpace))
                {
                    foreach (var typeGroup in typeGroups)
                        WriteTypeGroup(sw, typeGroup.Key, typeGroup);

                }
                body = sw.ToString();
            }

            //Prepend dependencies
            var deps = GetDependencies(nameSpace, body);
            return deps + body;
        }


        private static void WriteTypeGroup(TextWriter tw, string typeName, IEnumerable<Type> typeList)
        {
            var types = typeList.ToList();

            if (types.Contains(typeof(Array)))
            {
                WriteArrayType(tw, types.First());
                return;
            }

            if (types.Count == 1 && !types.Any(it => it.IsGenericTypeDefinition))
            {
                WriteType(tw, types.First());
                return;
            }

            var genericMetaclass = $"{typeName}_GenericClasses";
            var currentGenerics = ClassScope.AccessibleGenerics.Select(it => it.ToPythonType()).CommaJoin();
            if (!string.IsNullOrEmpty(currentGenerics)) currentGenerics = $"[{currentGenerics}]";


            var genericTypes = types.Where(it => it.IsGenericTypeDefinition).ToList();
            if (genericTypes.Any()) WriteTypeOverload(tw, genericMetaclass, genericTypes);

            var nonGeneric = types.FirstOrDefault(it => !it.IsGenericTypeDefinition);

            if (nonGeneric != null)
            {
                types.Remove(nonGeneric);
                var nonGenericName = $"{typeName}_0";
                tw.Indent().WriteLine($"class {typeName}({nonGenericName}, metaclass ={genericMetaclass}{currentGenerics}): ...");
                WriteType(tw, nonGeneric, nonGenericName);
            }
            else
            {
                tw.Indent().WriteLine($"{typeName} : {genericMetaclass}{currentGenerics}");
            }

            foreach (var type in types)
                WriteType(tw, type);
        }

        private static void WriteArrayType(TextWriter tw, Type arrayType)
        {
            var genericMetaclass = "Array_GenericClasses";

            tw.WriteLine();
            tw.Indent().WriteLine($"class {genericMetaclass}(abc.ABCMeta):");
            using (new IndentScope())
            {
                tw.Indent().WriteLine("Generic_Array_1_T = typing.TypeVar('Generic_Array_1_T')");
                tw.Indent().WriteLine("def __getitem__(self, types : typing.Type[Generic_Array_1_T]) -> typing.Type[Array_1[Generic_Array_1_T]]: ...");
            }

            tw.WriteLine();

            var nonGenericName = "Array_0";
            tw.Indent().WriteLine($"class Array({nonGenericName}, metaclass ={genericMetaclass}): ...");

            tw.WriteLine();
            tw.Indent().WriteLine("Array_1_T = typing.TypeVar('Array_1_T', covariant=True)");
            tw.Indent().WriteLine("class Array_1(Array_0, typing.Generic[Array_1_T]):...");
            tw.WriteLine();

            WriteType(tw, arrayType, nonGenericName);



        }
        private static void WriteClassHeader(
            ClassScope classScope,
            TextWriter tw,
            string className,
            List<string> classArguments = null,
            Dictionary<Type, string> genericAliases = null)
        {
            classArguments ??= new List<string>();
            var generics = ClassScope.AccessibleGenerics.ToList();

            var writtenAliases = new HashSet<string>();

            foreach (var accessibleGeneric in generics)
            {
                if (genericAliases != null && genericAliases.TryGetValue(accessibleGeneric, out var alias))
                {
                    if (writtenAliases.Contains(alias)) continue;
                    WriteTypeVariable(tw, accessibleGeneric, alias);
                    writtenAliases.Add(alias);
                }
                else
                {
                    WriteTypeVariable(tw, accessibleGeneric);
                }
            }

            if (generics.Count > 0)
            {
                var genericArgs = generics
                    .Select(it => genericAliases?.TryGetValue(it, out var alias) == true
                            ? alias
                            : it.ToPythonType())
                    .Distinct()
                    .CommaJoin();

                var genericDefinition = $"typing.Generic[{genericArgs}]";
                classArguments.Insert(0, genericDefinition);
            }

            var argumentsString = classArguments.CommaJoin();
            if (!string.IsNullOrEmpty(argumentsString))
                argumentsString = $"({argumentsString})";

            tw.Indent().WriteLine($"class {className}{argumentsString}:");
            classScope.EnterIndent();

            writtenAliases.Clear();

            if (!string.IsNullOrEmpty(classScope.OutsideAccessor))
            {
                foreach (var generic in generics)
                {
                    var name = generic.ToPythonType();
                    var outerName = name;

                    if (genericAliases?.TryGetValue(generic, out var alias) == true)
                        outerName = alias;

                    var aliasDef = $"{name} = {classScope.OutsideAccessor}{outerName}";

                    if (!writtenAliases.Contains(aliasDef))
                        tw.Indent().WriteLine(aliasDef);
                    writtenAliases.Add(aliasDef);
                }
            }

        }

        private static void WriteTypeOverload(TextWriter tw, string overloadClassName, List<Type> types)
        {
            tw.WriteLine();


            var externalGenerics = ClassScope.AccessibleGenerics.ToList();
            var newGenerics = Enumerable.Empty<Type>();
            using var classScope = new ClassScope(overloadClassName, newGenerics, false);
            WriteClassHeader(classScope, tw, overloadClassName, classArguments: new List<string>() { "abc.ABCMeta" });


            foreach (var type in types)
            {
                var args = type.GetGenericArguments().Skip(externalGenerics.Count).ToArray();

                var targetType = type.ToPythonType(false);

                var prefix = "Generic_";

                var typeVarList = args.Select(arg => $"{prefix}{arg.ToPythonType()}").ToList();
                var typeVarString = externalGenerics.Select(it => it.ToPythonType()).Concat(typeVarList).CommaJoin();

                var typeArgsList = typeVarList.Select(typeVar => $"typing.Type[{typeVar}]");
                var typeArgString = typeArgsList.CommaJoin();

                if (args.Length == 0)
                {
                    tw.Indent().WriteLine($"def __call__(self) -> {targetType}[{typeVarString}]: ...");
                    continue;
                }

                if (args.Length > 1) typeArgString = $"typing.Tuple[{typeArgString}]";

                foreach (var arg in args)
                {
                    WriteTypeVariable(tw, arg, $"{prefix}{arg.ToPythonType()}", writeVariance: false);
                }


                if (types.Count > 1) tw.Indent().WriteLine("@typing.overload");
                tw.Indent().WriteLine($"def __getitem__(self, types : {typeArgString}) -> typing.Type[{targetType}[{typeVarString}]]: ...");
            }

            tw.WriteLine();
        }

        private static void WriteType(TextWriter tw, Type type, string classNameOverride = null)
        {

            tw.WriteLine();
            if (type.IsEnum)
            {
                WriteEnum(tw, type);
                tw.WriteLine();
                return;
            }

            var className = classNameOverride ?? type.CleanName();



            var typeArguments = new List<Type>();

            if (type.IsGenericTypeDefinition)
            {
                typeArguments.AddRange(type.GetGenericArguments());
            }



            using (var classScope = new ClassScope(className, typeArguments, typeArguments.Any()))
            {

                var args = GetClassArguments(type);
                WriteClassHeader(classScope, tw, className, args);
                var wroteMember = false;

                wroteMember |= WriteConstructors(type, tw);
                wroteMember |= WriteFields(type, tw);
                wroteMember |= WriteProperties(type, tw);
                wroteMember |= WriteMethods(type, tw);
                wroteMember |= WriteNestedTypes(tw, type);
                wroteMember |= WriteIndexers(tw, type);

                if (!wroteMember) tw.Indent().WriteLine("pass");
            }

            tw.WriteLine();

        }

        private static bool WriteIndexers(TextWriter tw, Type type)
        {
            return false;
        }

        private static bool WriteNestedTypes(TextWriter tw, Type stubType)
        {
            var nestedTypeGroups = stubType.GetNestedTypes(BindingFlags.Public | BindingFlags.Static)
                .OrderBy(it => it.Name)
                .GroupBy(it => it.NonGenericName());

            var wroteGroup = false;
            foreach (var typeGroup in nestedTypeGroups)
            {
                WriteTypeGroup(tw, typeGroup.Key, typeGroup);
                wroteGroup = true;
            }

            return wroteGroup;
        }

        private string GetDependencies(string nameSpace, string body)
        {
            using (var tw = new StringWriter { NewLine = NewLine })
            {
                var utilityDependencies = new List<string>();

                if (body.Contains("typing.")) utilityDependencies.Add("typing");
                if (body.Contains("clr.")) utilityDependencies.Add("clr");
                if (body.Contains("abc.")) utilityDependencies.Add("abc");

                if (utilityDependencies.Count > 0)
                {
                    tw.Indent().WriteLine("import " + utilityDependencies.CommaJoin());
                }

                var namespaces = PythonTypes.GetCurrentNamespaceDependencies();
                foreach (var ns in namespaces)
                {
                    tw.WriteLine($"import {ns}");
                }

                var depsByNamespace = PythonTypes.GetCurrentTypeDependencies()
                    .GroupBy(it => it.Namespace);

                var usedBaseArray = PythonTypes.CurrentUsedBaseArray;
                var usedGenericArray = PythonTypes.CurrentUsedGenericArray;

                foreach (var group in depsByNamespace)
                {
                    if (group.Key == nameSpace) continue;
                    var types = group.Select(it => GetRootType(it).ToPythonType(false)).Distinct().ToList();

                    var arrayType = typeof(Array);
                    var arrayTypeStr = arrayType.ToPythonType(false);
                    if (group.Key == arrayType.Namespace && types.Contains(arrayTypeStr))
                    {
                        var index = types.IndexOf(arrayTypeStr);
                        var arrayTypes = new List<string>();
                        if (usedBaseArray) arrayTypes.Add("Array");
                        if (usedGenericArray) arrayTypes.Add("Array_1");
                        types[index] = arrayTypes.CommaJoin();
                    }

                    var typesStr = types.CommaJoin();
                    tw.WriteLine($"from {group.Key} import {typesStr}");
                }

                return tw.ToString();
            }
        }


        private static Type GetRootType(Type type)
        {
            if (type.DeclaringType == null) return type;
            return GetRootType(type.DeclaringType);
        }

        private static List<string> GetClassArguments(Type type)
        {
            var args = new List<string>();

            var baseType = type.BaseType;

            if (baseType != null && baseType != typeof(object) && baseType != typeof(ValueType))
            {
                var baseName = baseType.ToPythonType();
                if (baseType.IsOverloadedNonGenericType()) baseName += "_0";
                args.Add(baseName);
            }

            var interfaces = type.GetInterfaces().OrderBy(GetInterfaceDepth).Reverse().ToList();


            var baseInterfaces = new HashSet<Type>();
            if (baseType != null) foreach (var i in baseType.GetInterfaces()) baseInterfaces.Add(i);
            foreach (var i in interfaces)
                foreach (var i2 in i.GetInterfaces())
                {
                    if (i != i2) baseInterfaces.Add(i2);
                }


            foreach (var i in interfaces)
            {
                if (!i.IsVisible) continue;
                if (baseInterfaces.Contains(i)) continue;

                var baseName = i.ToPythonType();
                if (i.IsOverloadedNonGenericType()) baseName += "_0";
                args.Add(baseName);
            }
            if (type.IsInterface)
            {
                args.Add("typing.Protocol");
            }
            else if (type.IsAbstract && baseType?.IsAbstract != true) args.Add("abc.ABC");


            return args;
        }

        private static readonly Dictionary<Type, int> InterfaceDepthCache = new Dictionary<Type, int>();
        private static int GetInterfaceDepth(Type t)
        {
            if (InterfaceDepthCache.TryGetValue(t, out var val)) return val;
            var interfaces = t.GetInterfaces();
            if (interfaces.Length == 0) return 0;
            var max = interfaces.Max(GetInterfaceDepth);
            var depth = max + 1;
            InterfaceDepthCache[t] = depth;
            return depth;
        }

        private static void WriteTypeVariable(TextWriter tw, Type typeVariable, string customName = null, bool writeVariance = true)
        {

            var varName = customName ?? $"{typeVariable.ToPythonType()}";
            tw.Indent().Write($"{varName} = typing.TypeVar('{varName}'");

            if (writeVariance)
            {
                var covariant = typeVariable.GenericParameterAttributes.HasFlag(GenericParameterAttributes.Covariant);
                var contravariant = typeVariable.GenericParameterAttributes.HasFlag(GenericParameterAttributes.Contravariant);


                if (contravariant) tw.Write(", contravariant=True");
                else if (covariant) tw.Write(", covariant=True");
            }

            var bound = GetTypeVarBound(typeVariable);

            if (!string.IsNullOrEmpty(bound)) tw.Write(", bound=" + bound);
            tw.WriteLine(")");
        }

        private static string GetTypeVarBound(Type typeVariable)
        {
            var constraints = typeVariable.GetGenericParameterConstraints().ToList();
            constraints.RemoveAll(it => it == typeof(ValueType));

            if (constraints.Count <= 1) return null;

            if (constraints.Count == 1) return constraints[0].ToPythonType();

            var types = constraints.Select(it => it.ToPythonType()).CommaJoin();
            return $"Union[{types}]";

        }


        private static bool WriteMethods(Type stubType, TextWriter tw)
        {

            bool IsPropertyAccessor(MethodInfo it) =>
                it.IsSpecialName && (
                    it.Name.StartsWith("set_") ||
                    it.Name.StartsWith("get_") ||
                    it.Name.StartsWith("add_") ||
                    it.Name.StartsWith("remove_"));


            bool IsMethodGroup(List<MethodInfo> methodGroup)
            {
                return !methodGroup.Any(IsOperator) &&
                        methodGroup.Count > 1 ||
                        methodGroup.Any(it => it.IsGenericMethodDefinition);
            }

            // methods
            // sort for consistent output
            var methods = stubType.GetMethods(BindingFlags.Public | BindingFlags.Static | BindingFlags.Instance);

            var methodGroups = methods
                .OrderBy(it => it, new MethodComparer())
                .Where(it => !IsPropertyAccessor(it))
                .GroupBy(it => it.NonGenericName())
                .Where(it => it.Any(method => method.DeclaringType == stubType))
                .OrderBy(infos => IsMethodGroup(infos.ToList()))
                .ToArray();

            bool didWrite = false;
            foreach (var methodGroup in methodGroups)
            {
                if (IsMethodGroup(methodGroup.ToList()))
                {
                    var name = methodGroup.Key;

                    if (stubType.IsInterface && methodGroup.Any(it=>it.IsStatic && it.IsAbstract))
                        continue;

                    tw.Indent().WriteLine($"# Skipped {name} due to it being static, abstract and generic.");
                    WriteMethodGroup(tw, stubType, methodGroup, methodGroup.Key);
                    didWrite = true;
                }
                else
                {
                    foreach (var method in methodGroup)
                    {
                        didWrite |= WriteSimpleMethod(tw, method, methodGroup.Count() > 1);
                    }
                }
            }

            if (stubType == typeof(IEnumerable))
            {
                tw.Indent().WriteLine($"def __iter__(self) -> typing.Iterator[typing.Any]: ...");
            }
            else if (stubType == typeof(IEnumerable<>))
            {
                var elementType = stubType.GetGenericArguments()[0].ToPythonType();
                tw.Indent().WriteLine($"def __iter__(self) -> typing.Iterator[{elementType}]: ...");
            }

            return didWrite;
        }

        private static bool IsOperator(MethodBase method) => method.IsSpecialName && method.Name.StartsWith("op_");

        private static bool WriteConstructors(Type stubType, TextWriter tw)
        {
            // constructors
            // sort for consistent output
            var constructors = stubType.GetConstructors(BindingFlags.Public | BindingFlags.Static | BindingFlags.Instance)
                .OrderBy(it => it.Name + string.Join("_", it.GetParameters().Select(p => p.Name)))
                .ToArray();


            var existingSignatures = new HashSet<string>();
            List<ConstructorInfo> ConstructorsToAdd = new List<ConstructorInfo>();
            foreach (var constructor in constructors)
            {

                var signature = GetUniqueMethodSignature(constructor);

                if (existingSignatures.Contains(signature))
                {
                    var dotnetParams = constructor.GetParameters().Select(it => $"{it.Name} : {it.ParameterType.Name}");
                    var dotnetSignature = dotnetParams.CommaJoin();
                    tw.Indent().WriteLine($"# Constructor {constructor.Name}({dotnetSignature}) was skipped since it collides with above method");
                    continue;
                }
                existingSignatures.Add(signature);

                ConstructorsToAdd.Add(constructor);
            }

            foreach (var constructorInfo in ConstructorsToAdd)
            {
                WriteSimpleMethod(tw, constructorInfo, ConstructorsToAdd.Count > 1);
            }

            return ConstructorsToAdd.Count > 0;
        }

        private static bool WriteProperties(Type stubType, TextWriter tw)
        {
            var properties = stubType.GetProperties(BindingFlags.Public | BindingFlags.Static | BindingFlags.Instance)
                .OrderBy(it => it.Name)
                .ToArray();

            foreach (var property in properties)
            {
                if (PythonTypes.IsReservedWord(property.Name))
                {
                    tw.Indent().WriteLine($"# Skipped property {property.Name} since it is a reserved python word. Use reflection to access.");
                    continue;
                }

                var isStatic = property.GetAccessors(true)[0].IsStatic;
                var firstParam = isStatic ? "cls" : "self";

                if (isStatic) tw.Indent().WriteLine("@classmethod");
                tw.Indent().WriteLine("@property");
                var propType = property.PropertyType.ToPythonType();
                var getterType = property.CanRead ? propType : "None";
                tw.Indent().WriteLine($"def {property.Name}({firstParam}) -> {getterType}: ...");

                if (property.CanWrite)
                {
                    if (isStatic) tw.Indent().WriteLine("@classmethod");
                    tw.Indent().WriteLine($"@{property.Name}.setter");
                    tw.Indent().WriteLine($"def {property.Name}({firstParam}, value: {propType}) -> {getterType}: ...");
                }
            }

            return properties.Length > 0;
        }

        private static bool WriteFields(Type stubType, TextWriter tw)
        {
            var fields = stubType.GetFields(BindingFlags.Public | BindingFlags.Static | BindingFlags.Instance)
                .OrderBy(it => it.Name)
                .ToArray();

            foreach (var field in fields)
            {
                var type = field.FieldType.ToPythonType();
                tw.Indent().WriteLine($"{field.Name} : {type}");
            }

            return fields.Length > 0;
        }

        static IEnumerable<Type> GetAllUsedGenerics(Type type)
        {
            var result = Enumerable.Empty<Type>();
            if (type == null) return result;

            if (type.IsGenericParameter)
                result = result.Append(type);

            var generics = type.GetGenericArguments().SelectMany(GetAllUsedGenerics);
            result = result.Concat(generics);

            if (type.HasElementType)
                result = result.Concat(GetAllUsedGenerics(type.GetElementType()));

            return result.Distinct();
        }


        static IEnumerable<Type> GetAllUsedGenerics(MethodInfo methodInfo) => methodInfo
            .GetParameters()
            .Select(it => it.ParameterType)
            .Append(methodInfo.ReturnType)
            .SelectMany(GetAllUsedGenerics)
            .Distinct();


        static IEnumerable<Type> GetAllUsedGenerics(IEnumerable<MethodInfo> methodInfos) =>
            methodInfos.SelectMany(GetAllUsedGenerics).Distinct();



        private static void WriteMethodGroup(TextWriter tw, Type containingType, IEnumerable<MethodInfo> methodGroup, string methodName)
        {
            var infos = methodGroup.OrderBy(it => it, new MethodComparer()).ToList();

            tw.WriteLine();


            var className = $"{methodName}_MethodGroup";

            var currentGenerics = ClassScope.AccessibleGenerics.Select(it => it.ToPythonType()).CommaJoin();

            if (!string.IsNullOrEmpty(currentGenerics)) currentGenerics = $"[{currentGenerics}]";
            tw.Indent().WriteLine($"{methodName} : {className}{currentGenerics}");

            using (var classScope = new ClassScope(className, Enumerable.Empty<Type>(), false))
            {
                WriteClassHeader(classScope, tw, className);
                // We want to merge methods with the same amount of parameters with the same bounds
                // (since the python type system can't distinguish between them)
                string GetBoundsKey(MethodInfo it) =>
                    it.GetGenericArguments().Select(GetTypeVarBound).CommaJoin();

                var genericMethodGroups = infos
                    .Where(it => it.IsGenericMethodDefinition)
                    .GroupBy(GetBoundsKey)
                    .ToList();

                var hasGenericOverloads = genericMethodGroups.Count > 1;

                foreach (var methods in genericMethodGroups)
                {
                    WriteGenericMethodAccessors(tw, methods, hasGenericOverloads);
                }

                var callsToAdd = GetMethodCallers(infos, true);


                foreach (var call in callsToAdd)
                {
                    tw.Indent().WriteLine(call);
                }


            }
            tw.WriteLine();
        }


        private static List<string> GetMethodCallers(List<MethodInfo> infos, bool skipHardGenerics)
        {
            var allLines = new List<string>();
            var callsToAdd = new List<string>();
            var existingSignatures = new HashSet<string>();
            foreach (var method in infos)
            {
                var returnType = method.ReturnType.ToPythonType();

                if (skipHardGenerics && method.IsGenericMethodDefinition)
                    continue;

                var parameters = GetParameters(method, true);
                var callMethod = $"def __call__({parameters}) -> {returnType}:...";

                var signature = GetUniqueMethodSignature(method);

                if (existingSignatures.Contains(signature))
                {
                    var dotnetParams = method.GetParameters().Select(it => $"{it.Name} : {it.ParameterType.Name}");
                    var dotnetSignature = dotnetParams.CommaJoin();
                    callsToAdd.Add(
                        $"# Method {method.Name}({dotnetSignature}) was skipped since it collides with above method");
                    continue;
                }

                existingSignatures.Add(signature);
                callsToAdd.Add(callMethod);
            }


            var actualMethodCount = callsToAdd.Count(it => !it.Trim().StartsWith("#"));

            foreach (var call in callsToAdd)
            {
                if (actualMethodCount > 1 && !call.StartsWith("#"))
                    allLines.Add("@typing.overload");

                allLines.Add(call);
            }

            return allLines;
        }

        private static bool IsGenericMethodCallable(MethodInfo method)
        {
            var genericArguments = method.GetGenericArguments();

            // Skip writing the __call__ implementation if the generic method is unbound by its parameters,
            // That is to say. The method would not be able to infer it's generic parameters from the call parameters
            // CLR would require the user to specify the generic parameters in this case

            var parameterTypes = method.GetParameters().Select(it => it.ParameterType).ToList();
            var unboundGenerics = genericArguments.Except(parameterTypes);
            if (unboundGenerics.Any()) return false;

            // This one is a little sketchy. Python generic methods require that type variables
            // be used more than once in Method signatures. In CLR, this is not the case, since the
            // Type of a single parameter can sometimes be used to infer the generic parameter of the method,
            // which can point to a different implementation/specialization.
            // For now, I will assume that Python.NET uses some runtime information in the object reference to 
            // dispatch the correct method. And we can use the type bound to type the method parameter.
            // Todo: I've skipped this complication. For now we'll force the user to pass in the generic parameters

            var usedGenericParams = GetAllUsedGenerics(method);
            var usedArgs = genericArguments.Intersect(usedGenericParams);
            return usedArgs.Count() != 1;
        }

        private static string GetUniqueMethodSignature(MethodBase method)
        {
            var methodParams = method.GetParameters().Select(it =>
            {
                // In python, float/bool/int overloads are conflicting with one another.
                var paramName = it.ParameterType.ToPythonType();
                if (paramName == "float") paramName = "int";
                if (paramName == "bool") paramName = "int";
                if (paramName.Contains("[float]")) paramName = paramName.Replace("[float]", "[int]");
                if (paramName.Contains("[bool]")) paramName = paramName.Replace("[bool]", "[int]");
                return paramName;
            });
            var signature = methodParams.CommaJoin();
            return signature;
        }

        private static void WriteGenericMethodAccessors(
            TextWriter tw,
            IEnumerable<MethodInfo> methods,
            bool hasGenericOverloads
            )
        {
            var methodInfos = methods.ToList();

            // use first method to get info
            var templateMethod = methodInfos[0];
            var templateArguments = templateMethod.GetGenericArguments();
            var methodClassName = templateMethod.CleanName();

            var aliasDictionary = new Dictionary<Type, string>();
            var aliases = new List<string>();


            for (var i = 0; i < templateArguments.Length; i++)
            {
                var alias = $"{methodClassName}_T{i + 1}";
                var positionalParams = methodInfos.Select(method => method.GetGenericArguments()[i]).ToList();
                aliases.Add(alias);
                foreach (var param in positionalParams)
                    aliasDictionary[param] = alias;
            }

            var outerGenerics = ClassScope.AccessibleGenerics;

            var indexerTypes = aliases.Select(it => $"typing.Type[{it}]");
            var typeVarsString = indexerTypes.CommaJoin();
            var indexerArgs = templateArguments.Length == 1 ? typeVarsString : $"typing.Tuple[{typeVarsString}]";

            var genericArguments = outerGenerics.Select(it => it.ToPythonType()).Concat(aliases);

            var returnTypeStr = $"{methodClassName}[{genericArguments.CommaJoin()}]";

            if (hasGenericOverloads) tw.Indent().WriteLine("@typing.overload");
            tw.Indent().WriteLine($"def __getitem__(self, t:{indexerArgs}) -> {returnTypeStr}: ...");


            tw.WriteLine();


            using (var classScope = new ClassScope(methodClassName, aliasDictionary.Keys, false))
            {

                WriteClassHeader(classScope, tw, methodClassName, genericAliases: aliasDictionary);
                var callLines = GetMethodCallers(methodInfos, false);
                foreach (var line in callLines)
                    tw.Indent().WriteLine(line);
            }

            tw.WriteLine();

        }


        private static bool WriteSimpleMethod(TextWriter tw, MethodBase method, bool isOverload = false)
        {
            var isOperator = IsOperator(method);
            var isStatic = method.IsStatic && !isOperator;


            var methodName = method.IsConstructor ? "__init__" : method.Name;
            if (methodName == "<Clone>$") return false;
            if (isOperator)
            {
                methodName = ConvertOperatorName(method.Name);
                if (methodName == null)
                {
                    var signature = method.GetParameters().Select(it => it.Name + ": " + it.ParameterType.Name).CommaJoin();
                    tw.Indent().WriteLine($"# Operator not supported {method.Name}({signature})");
                    return false;
                }
            }

            var returnType = method is MethodInfo mi ? mi.ReturnType.ToPythonType() : "None";

            var parameters = GetParameters(method, !isStatic);


            // ReSharper disable StringLiteralTypo - python decorator
            if (isOverload) tw.Indent().WriteLine("@typing.overload");
            if (isStatic) tw.Indent().WriteLine("@staticmethod");
            if (method.IsAbstract) tw.Indent().WriteLine("@abc.abstractmethod");
            // ReSharper enable StringLiteralTypo - python decorator

            tw.Indent().WriteLine($"def {methodName}({parameters}) -> {returnType}: ...");
            return true;
        }

        private static string ConvertOperatorName(string methodName)
        {
            switch (methodName)
            {
                case "op_Equality": return "__eq__";
                case "op_Inequality": return "__ne__";
                case "op_GreaterThan": return "__gt__";
                case "op_LessThan": return "__lt__";
                case "op_GreaterThanOrEqual": return "__ge__";
                case "op_LessThanOrEqual": return "__le__";
                case "op_BitwiseAnd": return "__and__";
                case "op_BitwiseOr": return "__or__";
                case "op_Addition": return "__add__";
                case "op_Subtraction": return "__sub__";
                case "op_Division": return "__truediv__";
                case "op_Modulus": return "__mod__";
                case "op_Multiply": return "__mul__";
                case "op_LeftShift": return "__lshift__";
                case "op_RightShift": return "__rshift__";
                case "op_ExclusiveOr": return "__xor__";
                case "op_UnaryNegation": return "__neg__";
                case "op_UnaryPlus": return "__pos__";
                case "op_OnesComplement": return "__invert__";
                case "op_LogicalNot": return null;
                case "op_False": return null;
                case "op_True": return null;
                case "op_Increment": return null;
                case "op_Decrement": return null;
            }

            return null;
        }

        private static string GetParameters(MethodBase method, bool includeSelf)
        {
            string GetParameter(ParameterInfo it)
            {
                var name = PythonTypes.SafePythonName(it.Name);
                var type = it.ParameterType.ToPythonType();
                var defaultValue = it.HasDefaultValue ? " = ..." : "";
                return $"{name}: {type}{defaultValue}";
            }

            var parameters = method.GetParameters();
            var pythonParams = parameters.Select(GetParameter);
            if (includeSelf) pythonParams = pythonParams.Prepend("self");
            return pythonParams.CommaJoin();
        }

        private static void WriteEnum(TextWriter tw, Type stubType)
        {
            var underlyingType = stubType.GetEnumUnderlyingType().ToPythonType();
            tw.Indent().WriteLine($"class {stubType.Name}(typing.SupportsInt):");
            using var _ = new IndentScope();
            
            tw.Indent().WriteLine("@typing.overload");
            tw.Indent().WriteLine($"def __init__(self, value : {underlyingType}) -> None: ...");
            tw.Indent().WriteLine("@typing.overload");
            tw.Indent().WriteLine($"def __init__(self, value : {underlyingType}, force_if_true: {typeof(bool).ToPythonType()}) -> None: ...");
            tw.Indent().WriteLine($"def __int__(self) -> int: ...");
            tw.Indent().WriteLine();
            tw.Indent().WriteLine("# Values:");
            var names = Enum.GetNames(stubType);
            var values = Enum.GetValues(stubType);

            for (var i = 0; i < names.Length; i++)
            {
                var name = names[i];
                name = PythonTypes.SafePythonName(name);

                var val = Convert.ChangeType(values.GetValue(i), Type.GetTypeCode(stubType));
                tw.Indent().WriteLine($"{name} : {stubType.ToPythonType()} # {val}");
            }

        }
    }
}







tools/pythonnet-stub-generator-1.2.3/csharp/PythonNetStubGenerator/SymbolScope.cs

using System;
using System.Collections.Generic;

namespace PythonNetStubGenerator
{
    public class SymbolScope : IDisposable
    {

        public readonly List<string> ReservedSymbols;
        public static readonly List<SymbolScope> Scopes = new List<SymbolScope>();
        public readonly string Namespace;

        public SymbolScope(IEnumerable<string> reservedSymbols, string nameSpace)
        {
            Namespace = nameSpace;
            ReservedSymbols = new List<string>(reservedSymbols);
            Scopes.Add(this);
        }

        public void Dispose()
        {
            Scopes.Remove(this);
        }

        public bool HasConflict(string cleanName, string typeNamespace) => 
            typeNamespace != Namespace && ReservedSymbols.Contains(cleanName);
    }
}






tools/pythonnet-stub-generator-1.2.3/csharp/PythonNetStubTool/Program.cs

using PythonNetStubGenerator;

namespace PythonNetStubTool
{
    static class Program
    {
        /// <summary>
        /// Creates stubs for Python.Net
        /// </summary>
        /// <param name="destPath">Path to save the subs to.</param>
        /// <param name="searchPaths">Path to search for referenced assemblies</param>
        /// <param name="targetDlls">Target DLLsz</param>
        /// <param name="forceLf">Force LF line endings for stubs</param>
        static int Main(
            DirectoryInfo destPath,
            string targetDlls,
            DirectoryInfo[]? searchPaths = null,
            bool forceLf = false
            )
        {
            if (searchPaths != null)
            {
                foreach (var searchPath in searchPaths)
                    Console.WriteLine($"search path {searchPath}");
            }

            var infos = new List<FileInfo>();
            foreach (var pathStr in targetDlls.Split(','))
            {
                var assemblyPath = new FileInfo(pathStr);
                if (!assemblyPath.Exists)
                {
                    Console.WriteLine($"error: can not find {assemblyPath}");
                    return -1;
                }
                infos.Add(assemblyPath);

            }
            
            Console.WriteLine($"building stubs...");

            try
            {
                var dest = StubBuilder.BuildAssemblyStubs(destPath, infos.ToArray(), searchPaths, forceLf);
                Console.WriteLine($"stubs saved to {dest}");
                return 0;
            }
            catch (Exception sgEx)
            {
                Console.WriteLine($"error: failed generating stubs | {sgEx.Message}");
                throw;
            }
        }
    }
}







tools/pythonnet-stub-generator-1.2.3/csharp/PythonNetStubTool/PythonNetStubGenerator.Tool.csproj

<Project Sdk="Microsoft.NET.Sdk">

  <PropertyGroup>
    <OutputType>Exe</OutputType>
    <TargetFramework>net6.0</TargetFramework>
    <ImplicitUsings>enable</ImplicitUsings>
    <Nullable>enable</Nullable>
    <PackAsTool>false</PackAsTool>
    <ToolCommandName>GeneratePythonNetStubs</ToolCommandName>
    <PackageOutputPath>./nupkg</PackageOutputPath>
    <GeneratePackageOnBuild>True</GeneratePackageOnBuild>
    <PackageId>PythonNetStubGenerator.Tool</PackageId>
    <Authors>MHDante</Authors>
    <Company>Transitional Forms Inc.</Company>
    <PackageReadmeFile>README.md</PackageReadmeFile>
    <RepositoryUrl>https://github.com/MHDante/pythonnet-stub-generator</RepositoryUrl>
    <PackageTags>python.net</PackageTags>
    <PackageLicenseExpression>MIT</PackageLicenseExpression>
    <Version>1.2.3</Version>
    <IncludeSourceRevisionInInformationalVersion>false</IncludeSourceRevisionInInformationalVersion>
  </PropertyGroup>

  <ItemGroup>
    <None Include="..\..\README.md">
      <Pack>True</Pack>
      <PackagePath>\</PackagePath>
    </None>
  </ItemGroup>

  <ItemGroup>
    <PackageReference Include="System.CommandLine.DragonFruit" Version="0.4.0-alpha.22114.1" />
  </ItemGroup>

  <ItemGroup>
    <ProjectReference Include="..\PythonNetStubGenerator\PythonNetStubGenerator.csproj" />
  </ItemGroup>

</Project>







tools/pythonnet-stub-generator-1.2.3/csharp/PythonNetStubTool/nupkg/PythonNetStubGenerator.Tool.1.2.3.nupkg
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PythonNetStubGenerator.Tool.nuspec
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lib/net6.0/PythonNetStubGenerator.Tool.runtimeconfig.json


{

  "runtimeOptions": {

    "tfm": "net6.0",

    "includedFrameworks": [

      {

        "name": "Microsoft.NETCore.App",

        "version": "6.0.36"

      }

    ],

    "configProperties": {

      "System.Reflection.Metadata.MetadataUpdater.IsSupported": false

    }

  }

}









lib/net6.0/PythonNetStubGenerator.Tool.dll








lib/net6.0/PythonNetStubGenerator.Tool.xml


 
     
         PythonNetStubGenerator.Tool
    
     
         
             
            Creates stubs for Python.Net
            
             Path to save the subs to.
             Path to search for referenced assemblies
             Target DLLsz
             Force LF line endings for stubs
        
    










README.md


# pythonnet-stub-generator
Creates Python Type Hints for Python.NET libraries

# Usage
You can install this through nuget. It then lets you use it as a global tool

```
dotnet tool install --global pythonnetstubgenerator.tool
GeneratePythonNetStubs --dest-path="../py_project/typings" --target-dlls="dll_folder/MyLib1.dll;other_folder/MyLib2.dll"
```

# HELP WANTED

Hey! I really would like to get this project up and running and in a place where I can be proud of it!
If you're an Intermediate C# programmer and would like to do some pair programming, let me know and we can work together on it!

Things I would like to do:
- Review/Refactor the main logic
- Create a simple tool that can be installed with either pip or nuget
- Add tests!
- Write documentation on specific features and gotchas.
- Use XML docs to generate docstrings for functions see [this thread](https://github.com/pythonnet/pythonnet/issues/374)

This would be much easier if I had someone to bounce ideas off of or work alongside of.
Not looking to dump all the work on you, just would like someone to discuss and bounce code off of.

# Contributing

If you fork this repo and make a standalone bugfix, please make a PR!
That way more people will have access to the fixes you've made.


---------

This tool is inspired by the work done by Steve Baer (@sbaer) et al.  https://github.com/mcneel/pythonstubs

Contributors:

Dante Camarena

Daniil Markelov










[Content_Types].xml


 
   
   
   
   
   
   
   










package/services/metadata/core-properties/5082bb5efe6148d4a71acc8cb318d8f6.psmdcp


 
   MHDante
   Package Description
   PythonNetStubGenerator.Tool
   1.2.3
   python.net
   NuGet.Build.Tasks.Pack, Version=6.11.1.2, Culture=neutral, PublicKeyToken=31bf3856ad364e35;.NET Standard 2.0











tools/pythonnet-stub-generator-1.2.3/csharp/PythonNetStubTool/Properties/launchSettings.json

{
  "profiles": {
    "PythonNetStubTool": {
      "commandName": "Project",
      "commandLineArgs": "--dest-path=C:\\Repos\\Animo\\AnimoTrainer\\typings --search-paths=\"%userprofile%\\.nuget\\packages\" --target-dlls=\"C:\\Repos\\Animo\\AnimoUnity\\Assets\\DLLs\\AnimoSimulation.dll\",\"C:\\Repos\\Animo\\AnimoUnity\\Assets\\DLLs\\AnimoDatabase.dll\""
    }
  }
}
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