DFdiscover 2021 Version 5.4.0
Release and Installation Notes



p, )
4" dfdiscover 2021

DFdiscover 2021 Version 5.4.0 Release and Installation Notes
Version 5.4.0

Publication date May 19, 2021
Copyright © 2021 DF/Net Research, Inc.

Abstract
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Preface
1. Getting Help

For software support, please contact the DFdiscover team:
e via email, <hel p@if net r esear ch. conp;

* visit our website, www.dfnetresearch.com.

2. Conventions

A number of conventions have been used throughout this document.
Any freestanding sections of code are generally shown like this:

# this is exanpl e code
code = code + over head;

If a line starts with # or % this character denotes the system prompt and is not typed by the user.
Text may also have several styles:

« Emphasized words are shown as follows: emphasized words.

» Filenames appear in the text like so: dunmy. c.

» Code, constants, and literals in the text appear like so: mai n.

Variable names appear in the text like so: nByt es.
» Text on user interface labels or menus is shown as: Printer name, while buttons in user interfaces are shown as |Cancel.

* Menus and menu items are shown as: File > Exit.

3. Version Numbering

DFdiscover version numbers can have up to 3 components.
The first number identifies a major release containing all software components with both new features and bug fixes.

The second number identifies a minor release with bug fixes, backward compatible features and contains all software
components. If there is no minor release for a major release, this number is 0.

The third number identifies incremental patches (bug fixes only) to specified software components for the minor release
identified by the first 2 digits of the version number. If there is no patch release for a major or minor release, this number is 0.

For example,
» 5.0.2 is the second patch to the 5.0.0 major release.

» 5.2.1is the first patch to the 5.2.0 minor release.



https://www.dfnetresearch.com
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Chapter 1. New Features in DFdiscover 2021
Version 5.4.0

DFdiscover 2021 5.4.0 is a minor release in the DFdiscover 5.X family that started with DFdiscover 2018. A minor release
is a complete release, updating everything on server-side and client-side. DFdiscover 2018 Version 5.1.4, DFdiscover 2019
Version 5.2.1, and DFdiscover 2020 Version 5.3.2 client applications are compatible with a DFdiscover 2021 Version 5.4.0
server. Users are not required to upgrade to DFdiscover 2021 Version 5.4.0 client applications immediately, but new features
are available only after upgrading. If a mixture of client application versions is allowed, ensure that the overall, or study
specific, Version Strict setting is All minor versions supported.

1.1. Stability and performance improvements

The main focus of this release has been "under-the-hood" improvements. The release includes important bug fixes, detailed
in Summary of All Changes.

1.2. Attaching multiple documents

A drag-drop area, the document panel, has been added in DFexplore's image view as a convenience method for easily
and quickly adding one or more documents to the current record. This method is enabled by the Display document panel
preference. This panel can also be detached from the image window and positioned independently.

@ DFexplore -.. — m

v 1737/000M001*
v 1737/000K001
D:/250001 visit60.jpg

[x__ 50001 visit60-supplement.

Drop files here or
browse to upload

1.3. Metadata descriptions

User-defined properites have been renamed to custom properties based upon feedback from users. The capabilities of this
feature have been extended to allow not only a name for the custom property but also a text description. The use and
appearance of the text description is controlled by a user preference in DFexplore's List View and also the Display table
header as report option in Tabular Listing reports.
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1.4. eCRF printing

Printing annotated eCRFs has been added. Field names, and screen names, are added to the field outline when printing
or saving to PDF.

As a related change, it is optionally now possible to print blank CRFs and eCRFs without any subject identifier or alias.

1.5. Speed improvements and local caching

Sequences of commonly-made database requests have been optimized to provide better responsiveness and reduce user
wait time. This optimization is particularly evident when the DFdiscover user and study server are geographically separated,
for example, user in North America and study server in Africa.

The startup speed of desktop applications is also optimized by locally caching static content, such as study setup information.
This reduces or eliminates each application's need to request this information on subsequent uses or later logins. Subject
data is never treated as static content and hence is never cached.

1.6. Support for Big Sur

DFdiscover now also includes support for macOS Big Sur. This brings updates to the appearance of some screen elements,
as well as improved support for retina displays and light/dark theming.

1.7. Branding updates

Icons for the desktop applications and DFcollect, as well as elements of the application, have been updated to reflect the
latest DFnet branding. The login screen of each application, DFcollect, and DFweb has been refreshed.

1.8. DFweb and DFcollect

DFweb and DFcollect have been updated to support lookup tables and all modes in the df | ookup edit check function, as
well as implementing several fixes. Both also enjoy improvements in speed and performance.

DFweb is available at dfweb.dfdiscover.com and can connect to any DFdiscover Server that includes the DFWS feature in
its license. DFweb is updated with fixes and new features on a schedule that may be indpendent of major or minor releases.
Check the Build History regularly.

DFcollect Version 5.4.1 is available for iOS 11+, iPadOS 13.1+ and Android 7+. and can be downloaded from the App Store
and the Google Play Store (search for DFcollect).



https://dfweb.dfdiscover.com
https://www.dfnetresearch.com/software/dfweb/build-history/
https://apps.apple.com/ca/app/dfcollect/id1475656471
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Chapter 2. Supported Configurations and
Known Issues

2.1. Supported Configurations

DFdiscover 2021 Version 5.4.0 is supported in the following configurations:
» Server:

¢ OpenSUSE version Leap 42.1 and newer

* SUSE Tumbleweed

* RedHat Enterprise Linux version 7+

DFdiscover is a 64-bit server application. It installs on the 64-bit versions of any of these Linux distributions. It will not run
on 32-bit systems. Other Linux distributions may work, but are unsupported. Debian distributions such as Ubuntu will not
work at this time. CentOS and Oracle Linux are clones of RHEL and will work as expected.

Solaris is not supported.
» Client:

¢ Windows 10 and newer

¢ macOS 10.14 (Mojave) and newer
* DFcollect:

» Android 7 and newer

¢ iPadOS 13.1 and newer

* iOS 11 and new
* DFweb:

e Chrome 71 and newer

« Edge 79 and newer

Firefox 65 and newer

e Opera 58 and newer

Safari 12.1 and newer

2.2. Known Issues

The following issues were known at the time of release.

* On macOS, File > Quit does not work correctly when a new or empty study setup is opened using DFsetup. This issue
is observed when multiple DFsetup sessions are open. In such cases clicking the red 'X' at the top-left of the window
title bar will correctly close the application.
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» DFweb is not fully supported in Safari or Firefox on iOS or iPadOS. Notably, moving the focus to a choice field moves
the focus back to the first field. Similarly, selecting 'today' from the date picker does not set the date field value and
moves focus to the first field. With these issues in mind, please test your use cases for DFweb on iOS before deploying.
Alternatively, the DFcollect mobile app can be installed on iOS devices.

» In DFweb, users are not able to cancel a request to download documents once it has started. As a workaround, leave the
plate (and potentially discard any unsaved changes) to stop the current download action.

» In DFexplore's Field > Reply to Query dialog, it is possible to paste more than the maximum number of characters. This
results in truncation of the reply message from the end, storing only the first 500 characters.

» InDFexplore and DFsetup, as well as the login banner of each desktop application, it is possible to display HTML content.
It is important to remember that while HTML is displayed, those windows do not have the functionality of a typical browser.
Hence navigating via hyperlinks, for example, has limited support.
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Chapter 3. New and Changed Features

This chapter provides a summary of all changes to DFdiscover since DFdiscover 2020 Version 5.3.0.

3.1. Summary of All Changes

The changes are identified as one of the following type:

e doc-fix. Thisis afix that was applied to the documentation only.

« swfix. Thisis a fix that was applied to the software.

 swnew. Thisis a completely new feature of the software.

Type

Synopsis

1. doc-fix

CR53000n059:

The documentation has been updated in several places to clarify content and correct typographic
errors.

2. sw-fix

CR53000n033:

The stability of DFinbound.rpc when presented with PDFs that do not exactly conform to the PDF
specification has been improved.

3. sw-fix

CR53000n034:

A permissions checking bug which impacts the return result of df t ri gger () when the subject ID
is not the current subject ID has been resolved.

4, sw-fix

CR53000n035:

While importing definitions from another study in DFsetup, a differing lock state warning/error
dialog may appear without any clear reason for the alert.

This change corrects the lock state difference so that the dialog no longer appears. This same
issue can occur silently in DFmigrate - this has also been corrected.

5. sw-fix

CR53000n040:

DFsetup has been updated, fixing a bug, so that all available coding labels for choice fields are
included for translation.

6. sw-fix

CR53000n041.:

DFexport has been improved by ensuring that an output file which already exists, is not overwritten
unless the current DFexport completes successfully.

7. sw-fix

CR53000n045:
The following bug fixes in DFexplore have been implemented:

 in Schedule View, when using the Save As Excel action, ensure that the fill color for ongoing,
scheduled subjects is applied correctly

« when choosing Save As PDF and the blank CRF book option, respect the Subject Alias
preference, pre-printing either the numeric Subject ID or the Subject Alias, or a new option to not
print any Subject identifier at all
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Chapter 3. New and Changed Features

Type Synopsis
» when listing field or page history, permissions are enforced by the DF_SBhistory, not
DF_ATmods, report
« when using the Metadata panel and adding a second query to the same data field, ensure that
this second query is not dropped during a Refresh action
« in List View, all matching data is now output when the Subject filter is used in combination with
cross-plate criteria
« in List View, ensure the Expression filter is always visible when toggling between the Plate,
Module and Custom sub-panels
 in Data View, the Unset Page Missed interaction has been simplified so that only one
confirmation dialog is presented
« in the metadata panel, now display field help as the default.
8. sw-fix CR53000n046:
For the rare case where a DFsetup user begins a new study setup and then cancels at the first
confirmation prompt, DFsetup now safely returns to the study selection dialog.
A bug that prevented the user from entering wildcard (*) for Plate or Visits in the Page Map has
been fixed.
9. sw-fix CR53000Nn047:
File download hyperlinks, embedded in the custom HTML content provided by your DFdiscover
server, now work correctly in the login dialog of desktop applications.
10. sw-fix CR53000n048:
The following fixes have been implemented in DFdiscover API and DFedcservice:
« Log messages now accurately reflect the timestamp of the actual API event.
« The response message provided to a 2FA login request that is missing the required devicelD
parameter has been clarified.
« During 2FA login, the initial, incomplete user connection is now promptly terminated as soon as
2FA verification is complete.
« Email messages generated by DFedcservice now accurately reflect the DFdiscover server
hostname.
11. sw-fix CR53000n049:
Partial dates now display the original database values in Tabular Listing reports, replacing the
previous placeholder *' character.
12. sw-fix CR53000n050:
DFexport -listplates has been fixed to respect plate permissions and not list any plates which the
user is not permitted to view.
13. sw-fix CR53000n051:

The following bugs in DFweb have been fixed:
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Chapter 3. New and Changed Features

Type Synopsis
 Clicking the browser Back button immediately after selecting a study causes a crash.
« In some rare cases, the user is able to type as the focus field is changing.
« If afield enter edit check unhides a field as it is gaining focus, DFweb can become confused and
prevent data entry into that field.
» Auto-capitalization of DFdiscover Server and Username is possible and must be disabled.
* In read-only mode, attaching a document is allowed even though the document cannot be
saved.
« If the request for list of permitted sites fails, DFweb may crash.
« Tabbing backwards from the first visible data entry field on some CRFs can cause a crash.
14. sw-fix CR53000n053:
Improvements and fixes have been applied to the DFdiscover ATK, including steps to demonstrate
the removal and re-application of eSignatures.
15. sw-fix CR53000Nn054:
Several improvements have been implemented in standard DFdiscover reports:
» Color and axis switching in Visits by Site has been reduced / standardized.
« In Enrollment by Site, if there are too few data points on the horizontal time axis, reduce the
range of dates.
* Remove the redundant 'Listing' subtitle in the Tabular Listing report.
16. sw-fix CR53000n055:
Several important issues in DFadmin have been resolved:
 In the New User dialog search by email address is now correctly performed in a case insensitive
manner.
« A date and timestamp are now included on every page when content is saved to PDF or printed.
« A DFexplore permission that was previously omitted from the printed output has now been
added back.
< Wrong server time is stated in the Status tab and the permissions summary report.
17. sw-fix CR53000n063:
The following fixes have been implemented in DFedcservice with regards to reports data:
« in Site Subject Status report, the subjects with overdue visit or missing page queries now
correctly display as incomplete.
* in Tablular Listing reports, the correct results are presented when coded label is used as search
criteria.
 subject binder now includes evaluation of conditional maps for API clients.
18. sw-fix CR53000Nn064:
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Chapter 3. New and Changed Features

Type Synopsis

The data entry behavior for multi-line string fields has been improved so that trailing text is not
deleted.

19. sw-fix CR53000n076:
In the event that the Import Definitions dialog is closed while waiting for the setup of the requested
study, DFsetup now safely handles the server response.

20. sw-fix CR53000n077:
The following issues related to entering new license details have been fixed:
» DFdiscover license details can now be saved and applied for cases where some licensed

features may have been reduced or removed.
« DFadmin and DFserveradmin ensure that the license seats assigned to features or admins do
not exceed the total number of licensed seats.

21. sw-fix CR53000n079:
This resolves an issue with html content display in DFcollect, when targeting the most recent
Android SDK, version 29, now required by Google.

22. sw-fix CR53000n081:
This change improves the performance of DFcollect in low bandwidth and/or high latency
environments.

23. sw-fix CR53000n082:
Ongoing updates and bug fixes to Javascript-based standard reports on the CDN server.

24, sw-fix CR53000n084:
Entire field and plate help text is now included when exported to Excel.

25. sw-fix CR53000n089:
An issue in how DFcollect parses the df execut e() response data has been fixed.

26. sw-fix CR53000n090:
DFdiscover now uses system-supplied OpenSSL 1.1 libraries on RHEL/Centos8 and Centos9/
Stream host operating systems. DFcollect now uses Qt-supplied OpenSSL libraries on Android
platform.

27. sw-fix CR53000n091:
Bugs related to edit check execution in DFweb, specifically for functions df mai | , df net ast at us
and df al i as2i d, have been resolved.

28. sw-fix CR53000n092:
DFcollect has received performance improvements in downloading patient binders and caching
downloaded results locally for both online and offline use.

29. sw-fix CR53000n093:
An issue has been fixed in activating the Save buttons after making edits in the metadata panel.

30. sw-fix CR53000Nn094:
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Chapter 3. New and Changed Features

Type Synopsis
In Image view, subject ID now populates correctly in image list when changes are made in data
entry field.
31. sw-fix CR53000n095:
The following fixes have been implemented in DFcollect:
 For data field edit checks that call both dfillegal and dfaddqc, which otherwise have a legal value
in them, prevent the query from being marked as resolved. The call to dfillegal; has overridden
the value status of the field.
« If multipleQC is false in the study setup, ensure that at most one query is added to any data
field, even if dfaddqc is called multiple times.
32. sw-fix CR53000n097:
DFadmin is modified to eliminate unexpected error messages and crash when user switches
between tabs while current operation is in transit. Additional changes to improve performance by
delaying non essential server requests.
33. sw-fix CR53000n098:
DATAFAX_DIR environment variable is now passed to reports and other scripts on DFdiscover.
34. sw-fix CR53000n099:
DFexport.rpc no longer crashes on CentOS 8.
35. sw-fix CR53000n100:
An error in exporting missed records with DFexport.rpc has been fixed.
36. sw-fix CR53000n101:
An issue in DFsetup related to initializing the "Test Only' status when loading Sites for studies
defined prior to DFdiscover 2018 has been fixed.
37. sw-fix CR53000n102:
The stability of DFexplore on macOS has been improved when working in environments with slow
network speeds.
38. sw-new |CR53000n042:
Lookup table functionality, including all modes of dflookup(), is now implemented in DFweb and
DFcollect.
39. sw-new |CR53000n043:
Support for camera manual focus has been added to the Android version of DFcollect.
40. sw-new |CR53000n044:
In DFexplore, multiple documents can be attached and saved together with the data record in one
operation. This includes a new, optional interface for attaching multiple documents.
41. sw-new |CR53000n052:
Metadata descriptions have been added to DFdiscover so that the headers in Tabular Listing
reports and List view spreadsheet can display metadata descriptions.
42. sw-new |CR53000n056:
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Chapter 3. New and Changed Features

Type Synopsis
The following updates have been implemented in the API:
* New request PUT / document s added to support uploading PDF files that are sent to the
server's incoming queue
* New request PUT /st udi es/: study_nun
docunent s/ : subject/:visit/:plate/:raster added to support image deletion as well
as changing the status from secondary to primary, and vice versa
e Study document requests GET / st udi es/: st udy_nuni docunents/:inmage_id & PUT /
st udi es/: study_nunif docunent s/ : subj ect/: visit/: pl at e updated to support
downloading & uploading in smaller chunks.
DFwsadmin bug has been fixed that prevented altering default 'datafax’ account, created by DFws
on first launch
43. sw-new |CR53000n061:
The following new functionality has been added to DFweb:
« The user can now reset the current value in choice, check and VAS data fields by entering
Delete or Backspace.
» A preference has been added offering the user control over the timing of retrieval for attached
documents.
44. sw-new |CR53000n065:
The following new features have been implemented:
« DFexplore and DFsetup login dialog now include study logos in study selection.
« DFadmin Studies, Roles and Status tab now include study logos.
45, sw-new |CR53000n085:
The startup time for DFexplore has been optimized by taking advantage of local cache to store
information, such as the study setup, that rarely changes. Subject data is not cached locally.
46. sw-new |CR53000n086:
It is now possible to include eCRF pages (CRF pages designed directly in DFsetup without a
background image) when printing annotated CRFs in DFsetup.
The eCRF pages being saved/printed as PDF, using DFexplore, now include screen labels.
47. sw-new |CR53000n087:
The set of default ciphers supported by DFws has been updated to include only those that offer
Perfect Forward Secrecy (PFS). DFws and DFedcservice can also be re-configured to add other
ciphers to the default set.
48. sw-new |CR53000n088:
The icons and colors used in DFdiscover applications have been updated to complement the
DFnet branding recently introduced.
49. sw-new |CR53000n096:

10
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Type Synopsis

The dependency on Qt in DFdiscover desktop applications has been updated to Qt 5.15.3. This
provides compatibility with the latest Windows frameworks as well as supporting macOS Big Sur,
and offering improvements in support for retina displays and dark mode.

11
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Chapter 4. Installation

This release of DFdiscover is a complete release. It can be installed as a new install or as an upgrade of any previous
release. Existing studies will continue to work in the updated installation, once migrated with the DFmigrate utility (required
for upgrades from pre-2014.X releases).

4.1. Pre-upgrade Steps

The steps in this section are required only for an upgrade installation. Skip this section if you are performing a new installation
on a system where DFdiscover is not running.

4.1.1. Halt DFdiscover

Before installing, the existing DFdiscover installation must be stopped.
To halt DFdiscover,
1. Ensurethat all users have exited DFdiscover.
This is easiest if the installation is performed at a pre-arranged time when all users are known to be out of DFdiscover.
2. Shutdown DFdiscover.
As the DFdiscover administrator, shutdown is initiated using the command:

# systenctt!| stop dfdi scover

4.1.2. Halt HylaFAX if required

If you are using HylaFAX to send and receive faxes, you must stop the existing HylaFAX installation. If you are using Protus
fax services you can skip this step.

To halt HylaFAX,

1. Wait for incoming/outgoing faxes to terminate.
Use faxstat to monitor the status of any faxes that are being received or sent, as in:
# [opt/ hyl af ax/ bi n/ faxstat -a

For each idle modem, turn the modem off - this will prevent it from answering another incoming call. Repeat as necessary
until all modems are off.

2. Shutdown HylaFAX daemons.
As super-user, this can be accomplished using the command:
# [etc/init.d/ hyl afax stop

3. Disable faxgetty processes.

A faxgetty process is spawned by init for each defined modem. These processes must be disabled separately. Edit
the /et c/inittab file and for each record that references faxgetty, replace the word r espawn in field 3 with of f.
Save the changes and exit the file.

12
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The init process must be informed that the file has been updated. Do this with the command:
# kill -1 1

This is the end of the pre-upgrade steps.

4.2. Installation

Release 5.4.0 is a complete release that includes all components. Installation of complete releases is documented in the
Software Installation Guide. Follow the instructions in that guide.

4.3. Post-upgrade Steps
4.3.1. Restart DFdiscover

DFdiscover must be restarted following the upgrade. To restart, as super-user, use the command:

# systencttl start dfdiscover
Starting "DFdi scover™. ..
Initializing DFmaster.rpcd. ..
DFmast er. rpcd: your software |icense expires in 290 days
DFmaster.rpcd: starting slave on hostnane
1. Checking state of incom ng daenons..
2. Checking /opt/dfdiscover/work/.dfincom ng_work..
O stale incom ng entries obsol eted
3. Checking /opt/dfdiscover/incom ng..
0 faxes awaiting processing.
# DFmaster.rpcd: started.
Started "DFdi scover”.
Done.

All of these messages are written to the system log. Some may also be written to the command-line.

4.3.2. Update value of CDN_URL

This step is required only if upgrading from a previous DFdiscover release, and is not required for new installs or when
upgrading from a previous DataFax release.

This release includes updated resources used during the display of graphical report output. Those resources are specified
in the value of CDN_URL in the system master configuration. To inspect and update the value:

1. Start DFadmin.
2. Click the Master tab to display the master configuration panel.
3. Inspect the value specified for CON_URL.

4. If the value reads htt ps://cdn. df di scover. coni v5. 4, it is already up-to-date and no change is needed. Exit
DFadmin

5. Otherwise, update the value to read htt ps: // cdn. df di scover. com v5. 4.

6. Click to apply the change.
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7. Exit DFadmin.

4.3.3. Restart HylaFAX if required

Note

HylaFAX is no longer distributed with DFdiscover. If it is still needed, download and install the official build from
an internet repository.

If you use HylaFAX, it must be restarted following the upgrade. To restart, as super-user:
1. Enable faxgetty processes.

Editthe/ et c/ i ni tt ab file and for each record that references faxgetty, replace the word of f in field 3 with r espawn.
Save the changes and exit the file.

The init process must be informed that the file has been updated. Do this with the command:
# kill -1 1
2. Restart HylaFAX daemons.
As super-user, issue the command:
# [etc/init.d/ hylafax start

This is the end of the post-upgrade steps.

4.4. Documentation

Documentation Updates

The documentation included with the release rpm, and the client packages, is a snapshot of the documentation
at the time that the release was built.

The documentation is maintained and updated regularly. For the most up-to-date version of the documentation,
please use the online documentation, hosted on www.dfnetresearch.com at DFdiscover 2021 Version 5.4.0.

Release 5.4.0 is accompanied by updates to all of the documentation. The documentation is installed on the server into the
doc directory as part of the installation process.

The documentation for the release is available in the following formats:
 HTML

- PDF

4.4.1. HTML documentation

This is the "native" documentation format for DFdiscover and is displayed when selecting the Help > Topics menu item
in each client tool.

The documentation can be found under the doc directory of /opt/dfdiscover. The main index page that is the starting point
for all of the documentation is / opt / df di scover/doc/al | man/ ht m /i ndex. htm .
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The HTML documentation can be copied from the / opt / df di scover/ doc directory to a suitable location on a web server
by simply copying the entire doc directory hierarchy to a new location. It is important to maintain the relative positions of
files and directories within that hierarchy so that the across-guide hyperlinks stay intact. The original doc hierarchy should
additionally be maintained, if possible, as this is the location that the help browsers built-in to the DFdiscover tools expect.

The documentation can also be viewed with traditional web browsers such as Edge, Firefox, Chrome, Safari, etc.

4.4.2. PDF documentation

The documentation set includes PDF documentation in separate files for each of the software manuals.

The PDF documentation can be found under the doc directory of /opt/dfdiscover. The PDF file for a specific manual is located
below this directory in a further manual / pdf directory. For example, the PDF file for the Programmer's Guide (progman)
is/ opt/ df di scover/ doc/ prognan/ pdf / pr ogman. pdf .
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5.1. External Software Copyrights

DFdiscover software uses several third-party software components as part of its server side and/or client tools.

The copyright information for each is provided below. If you would like to receive source codes of these third-party
components, please send us your request at <hel p@if net r esear ch. conp.

5.1.1. DCMTK software package

Copyright © 1994-2011, OFFIS e.V. All rights reserved.
This software and supporting documentation were developed by

OFFIS e.V.
R&D Division Health
Eschereg 2
26121 Oldenburg, Germany

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following
conditions are met:

» Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.

» Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer
in the documentation and/or other materials provided with the distribution.

* Neither the name of OFFIS nor the names of its contributors may be used to endorse or promote products derived from
this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS I1S” AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY
OF SUCH DAMAGE.

5.1.2. Jansson License

Copyright © 2009-2014 Petri Lehtinen <petri&digip.org>

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 1S”, 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,
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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.

5.1.3. Mimencode

Copyright © 1991 Bell Communications Research, Inc. (Bellcore)

Permission to use, copy, modify, and distribute this material for any purpose and without fee is hereby granted, provided
that the above copyright notice and this permission notice appear in all copies, and that the name of Bellcore not be
used in advertising or publicity pertaining to this material without the specific, prior written permission of an authorized
representative of Bellcore. BELLCORE MAKES NO REPRESENTATIONS ABOUT THE ACCURACY OR SUITABILITY OF
THIS MATERIAL FOR ANY PURPOSE. IT IS PROVIDED “AS IS”, WITHOUT ANY EXPRESS OR IMPLIED WARRANTIES.

5.1.4. RSA Data Security, Inc., MD5 message-digest algorithm

Copyright © 1991-2, RSA Data Security, Inc. Created 1991. All rights reserved. License to copy and use this software
is granted provided that it is identified as the “RSA Data Security, Inc. MD5 Message-Digest Algorithm” in all material
mentioning or referencing this software or this function. License is also granted to make and use derivative works provided
that such works are identified as “derived from the RSA Data Security, Inc. MD5 Message-Digest Algorithm” in all material
mentioning or referencing the derived work. RSA Data Security, Inc. makes no representations concerning either the
merchantability of this software or the suitability of this software for any particular purpose. It is provided “as is” without
express or implied warranty of any kind. These notices must be retained in any copies of any part of this documentation
and/or software.

5.1.5. mpack/munpack

Copyright © 1993,1994 by Carnegie Mellon University All Rights Reserved.

Permission to use, copy, modify, distribute, and sell this software and its documentation for any purpose is hereby granted
without fee, provided that the above copyright notice appear in all copies and that both that copyright notice and this
permission notice appear in supporting documentation, and that the name of Carnegie Mellon University not be used in
advertising or publicity pertaining to distribution of the software without specific, written prior permission. Carnegie Mellon
University makes no representations about the suitability of this software for any purpose. It is provided “as is” without
express or implied warranty.

CARNEGIE MELLON UNIVERSITY DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, INCLUDING
ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO EVENT SHALL CARNEGIE MELLON
UNIVERSITY BE LIABLE FOR ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

5.1.6. TIFF

Copyright © 1988-1997 Sam Leffler Copyright © 1991-1997 Silicon Graphics, Inc.

Permission to use, copy, modify, distribute, and sell this software and its documentation for any purpose is hereby granted
without fee, provided that (i) the above copyright notices and this permission notice appear in all copies of the software
and related documentation, and (ii) the names of Sam Leffler and Silicon Graphics may not be used in any advertising or
publicity relating to the software without the specific, prior written permission of Sam Leffler and Silicon Graphics.

THE SOFTWARE IS PROVIDED “AS-IS” AND WITHOUT WARRANTY OF ANY KIND, EXPRESS, IMPLIED OR
OTHERWISE, INCLUDING WITHOUT LIMITATION, ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. IN NO EVENT SHALL SAM LEFFLER OR SILICON GRAPHICS BE LIABLE FOR ANY SPECIAL,
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INCIDENTAL, INDIRECT OR CONSEQUENTIAL DAMAGES OF ANY KIND, OR ANY DAMAGES WHATSOEVER
RESULTING FROM LOSS OF USE, DATA OR PROFITS, WHETHER OR NOT ADVISED OF THE POSSIBILITY OF
DAMAGE, AND ON ANY THEORY OF LIABILITY, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.

5.1.7. PostgreSQL

Portions © 1996-2019, PostgreSQL Global Development Group Portions © 1994, The Regents of the University of California

Permission to use, copy, modify, and distribute this software and its documentation for any purpose, without fee, and without
a written agreement is hereby granted, provided that the above copyright notice and this paragraph and the following two
paragraphs appear in all copies.

IN NO EVENT SHALL THE UNIVERSITY OF CALIFORNIA BE LIABLE TO ANY PARTY FOR DIRECT, INDIRECT,
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, INCLUDING LOST PROFITS, ARISING OUT OF THE USE
OF THIS SOFTWARE AND ITS DOCUMENTATION, EVEN IF THE UNIVERSITY OF CALIFORNIA HAS BEEN ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

THE UNIVERSITY OF CALIFORNIA SPECIFICALLY DISCLAIMS ANY WARRANTIES, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE
SOFTWARE PROVIDED HEREUNDER IS ON AN "AS IS" BASIS, AND THE UNIVERSITY OF CALIFORNIA HAS NO
OBLIGATIONS TO PROVIDE MAINTENANCE, SUPPORT, UPDATES, ENHANCEMENTS, OR MODIFICATIONS.

5.1.8. OpenSSL License

Copyright © 1998-2019 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following
conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer
in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following acknowledgment: “This
product includes software developed by the OpenSSL Project for use in .the OpenSSL Toolkit.” (http://www.openssl.org/)

4. The names “OpenSSL Toolkit” and "OpenSSL Project" must not be used to endorse or promote products derived from
this software without prior written permission. For written permission, please contact openssl-core@openssl.org.

5. Products derived from this software may not be called “OpenSSL” nor may “OpenSSL” appear in their names without
prior written permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following acknowledgment: “This product includes software
developed by the OpenSSL Project for use in the OpenSSL Toolkit. (http://www.openssl.org)”

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT “AS IS” AND ANY EXPRESSED OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT
OR ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY
OF SUCH DAMAGE.
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This product includes cryptographic software written by Eric Young (<eay@r ypt sof t. con®). This product includes
software written by Tim Hudson (<t j h@r ypt sof t . con®).

5.1.9. Original SSLeay License

Copyright © 1995-1998 Eric Young (<eay@r ypt sof t . con®) All rights reserved.

This package is an SSL implementation written by Eric Young (<eay @r ypt sof t . con®). The implementation was written
so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as the following conditions are aheared to. The following
conditions apply to all code found in this distribution, be it the RC4, RSA, Ihash, DES, etc., code; not just the SSL code.
The SSL documentation included with this distribution is covered by the same copyright terms except that the holder is Tim
Hudson (<t j h@r ypt sof t . con®).

Copyright remains Eric Young's, and as such any Copyright notices in the code are not to be removed. If this package is
used in a product, Eric Young should be given attribution as the author of the parts of the library used. This can be in the
form of a textual message at program startup or in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following
conditions are met:

1. Redistributions of source code must retain the copyright notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the following disclaimer
in the documentation and/or other materials provided with the distribution.

3. All advertising materials mentioning features or use of this software must display the following acknowledgement: “This
product includes cryptographic software written by Eric Young (<eay @r ypt sof t . con®)” The word “cryptographic” can
be left out if the rouines from the library being used are not cryptographic related :-).

4. If you include any Windows specific code (or a derivative thereof) from the apps directory (application code) you must
include an acknowledgement: “This product includes software written by Tim Hudson (<t j h@r ypt sof t . conm)”

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG “AS IS AND ANY EXPRESS OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. INNO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE
OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

The licence and distribution terms for any publically available version or derivative of this code cannot be changed. i.e. this
code cannot simply be copied and put under another distribution licence [including the GNU Public Licence.]

5.1.10. gawk

GNU GENERAL PUBLIC LICENSE Version 2, June 1991
http://www.gnu.org/licenses/gpl-2.0.html

Copyright © 1989, 1991 Free Software Foundation, Inc.

51 Franklin Street, Fifth Floor,
Boston, MA 02110-1301, USA
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Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

The licenses for most software are designed to take away your freedom to share and change it. By contrast, the GNU
General Public License is intended to guarantee your freedom to share and change free software--to make sure the software
is free for all its users. This General Public License applies to most of the Free Software Foundation's software and to any
other program whose authors commit to using it. (Some other Free Software Foundation software is covered by the GNU
Lesser General Public License instead.) You can apply it to your programs, too.

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 this service 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.

To protect your rights, we need to make restrictions that forbid anyone to deny you these rights or to ask you to surrender the
rights. These restrictions translate to certain responsibilities for you if you distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the recipients all the
rights that you have. You must make sure that they, too, receive or can get the source code. And you must show them
these terms so they know their rights.

We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which gives you legal
permission to copy, distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain that everyone understands that there is no warranty
for this free software. If the software is modified by someone else and passed on, we want its recipients to know that what
they have is not the original, so that any problems introduced by others will not reflect on the original authors' reputations.

Finally, any free program is threatened constantly by software patents. We wish to avoid the danger that redistributors of
a free program will individually obtain patent licenses, in effect making the program proprietary. To prevent this, we have
made it clear that any patent must be licensed for everyone's free use or not licensed at all.

The precise terms and conditions for copying, distribution and modification follow.
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

1. This License applies to any program or other work which contains a notice placed by the copyright holder saying it may be
distributed under the terms of this General Public License. The “Program”, below, refers to any such program or work, and
a “work based on the Program” means either the Program or any derivative work under copyright law: that is to say, a work
containing the Program or a portion of it, either verbatim or with modifications and/or translated into another language.
(Hereinafter, translation is included without limitation in the term “modification”.) Each licensee is addressed as “you”.

Activities other than copying, distribution and modification are not covered by this License; they are outside its scope.
The act of running the Program is not restricted, and the output from the Program is covered only if its contents constitute
a work based on the Program (independent of having been made by running the Program). Whether that is true depends
on what the Program does.

2. You may copy and distribute 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 and disclaimer of warranty;
keep intact all the notices that refer to this License and to the absence of any warranty; and give any other recipients of
the Program a copy of this License along with the Program.

You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty protection
in exchange for a fee.

3. You may modify your copy or copies of the Program or any portion of it, thus forming a work based on the Program,
and copy and distribute such modifications or work under the terms of Section 1 above, provided that you also meet all
of these conditions:
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a.

You must cause the modified files to carry prominent notices stating that you changed the files and the date of any
change.

. You must cause any work that you distribute or publish, that in whole or in part contains or is derived from the Program

or any part thereof, to be licensed as a whole at no charge to all third parties under the terms of this License.

. If the modified program normally reads commands interactively when run, you must cause it, when started running for

such interactive use in the most ordinary way, to print or display an announcement including an appropriate copyright
notice and a notice that there is no warranty (or else, saying that you provide a warranty) and that users may redistribute
the program under these conditions, and telling the user how to view a copy of this License. (Exception: if the Program
itself is interactive but does not normally print such an announcement, your work based on the Program is not required to
print an announcement.) These requirements apply to the modified work as a whole. If identifiable sections of that work
are not derived from the Program, and can be reasonably considered independent and separate works in themselves,
then this License, and its terms, do not apply to those sections when you distribute them as separate works. But when
you distribute the same sections as part of a whole which is a work based on the Program, the distribution of the whole
must be on the terms of this License, whose permissions for other licensees extend to the entire whole, and thus to
each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; rather, the
intent is to exercise the right to control the distribution of derivative or collective works based on the Program.

In addition, mere aggregation of another work not based on the Program with the Program (or with a work based on the
Program) on a volume of a storage or distribution medium does not bring the other work under the scope of this License.

4. You may copy and distribute the Program (or a work based on it, under Section 2) in object code or executable form
under the terms of Sections 1 and 2 above provided that you also do one of the following:

a.

Accompany it with the complete corresponding machine-readable source code, which must be distributed under the
terms of Sections 1 and 2 above on a medium customarily used for software interchange; or,

. Accompany it with a written offer, valid for at least three years, to give any third party, for a charge no more than your

cost of physically performing source distribution, a complete machine-readable copy of the corresponding source code,
to be distributed under the terms of Sections 1 and 2 above on a medium customarily used for software interchange; or,

. Accompany it with the information you received as to the offer to distribute corresponding source code. (This alternative

is allowed only for noncommercial distribution and only if you received the program in object code or executable form
with such an offer, in accord with Subsection b above.) The source code for a work means the preferred form of the
work for making modifications to it. For an executable work, complete source code means all the source code for
all modules it contains, plus any associated interface definition files, plus the scripts used to control compilation and
installation of the executable. However, as a special exception, the source code distributed need not include anything
that is normally distributed (in either source or binary form) with the major components (compiler, kernel, and so on)
of the operating system on which the executable runs, unless that component itself accompanies the executable.

If distribution of executable or object code is made by offering access to copy from a designated place, then offering
equivalent access to copy the source code from the same place counts as distribution of the source code, even though
third parties are not compelled to copy the source along with the object code.

5. You may not copy, modify, sublicense, or distribute the Program except as expressly provided under this License. Any
attempt otherwise to copy, modify, sublicense or distribute the Program is void, and will automatically terminate your
rights under this License. However, parties who have received copies, or rights, from you under this License will not have
their licenses terminated so long as such parties remain in full compliance.

6. You are not required to accept this License, since you have not signed it. However, nothing else grants you permission
to modify or distribute the Program or its derivative works. These actions are prohibited by law if you do not accept this
License. Therefore, by modifying or distributing the Program (or any work based on the Program), you indicate your
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acceptance of this License to do so, and all its terms and conditions for copying, distributing or modifying the Program
or works based on it.

7. Each time you redistribute the Program (or any work based on the Program), the recipient automatically receives a
license from the original licensor to copy, distribute or modify the Program subject to these terms and conditions. You
may not impose any further restrictions on the recipients' exercise of the rights granted herein. You are not responsible
for enforcing compliance by third parties to this License.

8. If, as a consequence of a court judgment or allegation of patent infringement or for any other reason (not limited to patent
issues), 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 distribute so as to satisfy
simultaneously your obligations under this License and any other pertinent obligations, then as a consequence you may
not distribute the Program at all. For example, if a patent license would not permit royalty-free redistribution of the Program
by all those who receive copies directly or indirectly through you, then the only way you could satisfy both it and this
License would be to refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any particular circumstance, the balance of the section
is intended to apply and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right claims or to contest validity
of any such claims; this section has the sole purpose of protecting the integrity of the free software distribution system,
which is implemented by public license practices. Many people have made generous contributions to the wide range of
software distributed through that system in reliance on consistent application of that system; it is up to the author/donor
to decide if he or she is willing to distribute software through any other system and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this License.

9. If the distribution and/or use of the Program is restricted in certain countries either by patents or by copyrighted interfaces,
the original copyright holder who places the Program under this License may add an explicit geographical distribution
limitation excluding those countries, so that distribution is permitted only in or among countries not thus excluded. In such
case, this License incorporates the limitation as if written in the body of this License.

10The Free Software Foundation may publish revised and/or new versions of the 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 a version number of this License which
applies to it and "any later version", you have the option of following the terms and conditions either of that version or of
any later version published by the Free Software Foundation. If the Program does not specify a version number of this
License, you may choose any version ever published by the Free Software Foundation.

11If you wish to incorporate parts of the Program into other free programs whose distribution conditions are different, write
to the author to ask for permission. For software which is copyrighted by the Free Software Foundation, write to the Free
Software Foundation; we sometimes make exceptions for this. Our decision will be guided by the two goals of preserving
the free status of all derivatives of our free software and of promoting the sharing and reuse of software generally. NO
WARRANTY

12BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, 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.

13IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT
HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED
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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.

5.1.11. Ghostscript

The files in the base, psi, lib, toolbin, examples, doc and man directories (folders) and any subdirectories (sub-folders)
thereof are part of GPL Ghostscript.

The files in the Resource directory and any subdirectories thereof are also part of GPL Ghostscript, with the explicit exception
of the files in the CMap subdirectory (except “Identity-UTF16-H", which is part of GPL Ghostscript). The CMap files are
copyright Adobe Systems Incorporated and covered by a separate, GPL compatible license.

The files under the jpegxr directory and any subdirectories thereof are distributed under a no cost, open source license
granted by the ITU/ISO/IEC but it is not GPL compatible - see jpegxr/COPYRIGHT.txt for details.

GPL Ghostscript is free software; you can redistribute it and/or modify it under the terms the GNU General Public License
as published by the Free Software Foundation, either version 3 of the License, or (at your option) any later version.

GPL Ghostscript 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 General Public License for
more details.

You should have received a copy of the GNU General Public License along with this program so you can know your rights
and responsibilities. It should be in a file named doc/COPYING. If not, write to the

Free Software Foundation, Inc., 59 Temple Place Suite 330, Boston, MA
02111-1307, USA.

GPL Ghostscript contains an implementation of techniques covered by US Patents 5,055,942 and 5,917,614, and
corresponding international patents. These patents are licensed for use with GPL Ghostscript under the following grant:

Whereas, Raph Levien (hereinafter “Inventor”) has obtained patent protection for related technology (hereinafter “Patented
Technology”), Inventor wishes to aid the the GNU free software project in achieving its goals, and Inventor also wishes to
increase public awareness of Patented Technology, Inventor hereby grants a fully paid up, nonexclusive, royalty free license
to practice the patents listed below (“the Patents”) if and only if practiced in conjunction with software distributed under the
terms of any version of the GNU General Public License as published by the

Free Software Foundation, 59 Temple Place, Suite
330, Boston, MA 02111.

Inventor reserves all other rights, including without limitation, licensing for software not distributed under the GNU General
Public License.

5055942 Photographic image reproduction device using digital halftoning to para images allowing adjustable coarseness
5917614 Method and apparatus for error diffusion paraing of images with improved smoothness in highlight and shadow
regions

5.1.12. MariaDB and FreeTDS

GNU LESSER GENERAL PUBLIC LICENSE Version 2.1, February 1999 http://www.gnu.org/licenses/Igpl-2.1.html
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Copyright © 1991, 1999

Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

[This is the first released version of the Lesser GPL. It also counts as the successor of the GNU Library Public License,
version 2, hence the version number 2.1.]

Preamble The licenses for most software are designed to take away your freedom to share and change it. By contrast, the
GNU General Public Licenses are intended to guarantee your freedom to share and change free software--to make sure
the software is free for all its users.

This license, the Lesser General Public License, applies to some specially designated software packages--typically libraries--
of the Free Software Foundation and other authors who decide to use it. You can use it too, but we suggest you first think
carefully about whether this license or the ordinary General Public License is the better strategy to use in any particular
case, based on the explanations below.

When we speak of free software, we are referring to freedom of use, 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 this service if you wish); that you
receive source code or can get it if you want it; that you can change the software and use pieces of it in new free programs;
and that you are informed that you can do these things.

To protect your rights, we need to make restrictions that forbid distributors to deny you these rights or to ask you to surrender
these rights. These restrictions translate to certain responsibilities for you if you distribute copies of the library or if you
modify it.

For example, if you distribute copies of the library, whether gratis or for a fee, you must give the recipients all the rights that
we gave you. You must make sure that they, too, receive or can get the source code. If you link other code with the library,
you must provide complete object files to the recipients, so that they can relink them with the library after making changes
to the library and recompiling it. And you must show them these terms so they know their rights.

We protect your rights with a two-step method:
1. we copyright the library, and
2. we offer you this license, which gives you legal permission to copy, distribute and/or modify the library.

To protect each distributor, we want to make it very clear that there is no warranty for the free library. Also, if the library is
modified by someone else and passed on, the recipients should know that what they have is not the original version, so that
the original author's reputation will not be affected by problems that might be introduced by others.

Finally, software patents pose a constant threat to the existence of any free program. We wish to make sure that a company
cannot effectively restrict the users of a free program by obtaining a restrictive license from a patent holder. Therefore, we
insist that any patent license obtained for a version of the library must be consistent with the full freedom of use specified
in this license.

Most GNU software, including some libraries, is covered by the ordinary GNU General Public License. This license, the
GNU Lesser General Public License, applies to certain designated libraries, and is quite different from the ordinary General
Public License. We use this license for certain libraries in order to permit linking those libraries into non-free programs.

When a program is linked with a library, whether statically or using a shared library, the combination of the two is legally
speaking a combined work, a derivative of the original library. The ordinary General Public License therefore permits such
linking only if the entire combination fits its criteria of freedom. The Lesser General Public License permits more lax criteria
for linking other code with the library.
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We call this license the "Lesser" General Public License because it does Less to protect the user's freedom than the ordinary
General Public License. It also provides other free software developers Less of an advantage over competing non-free
programs. These disadvantages are the reason we use the ordinary General Public License for many libraries. However,
the Lesser license provides advantages in certain special circumstances.

For example, on rare occasions, there may be a special need to encourage the widest possible use of a certain library, so
that it becomes a de-facto standard. To achieve this, non-free programs must be allowed to use the library. A more frequent
case is that a free library does the same job as widely used non-free libraries. In this case, there is little to gain by limiting
the free library to free software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free programs enables a greater number of people to use a large
body of free software. For example, permission to use the GNU C Library in non-free programs enables many more people
to use the whole GNU operating system, as well as its variant, the GNU/Linux operating system.

Although the Lesser General Public License is Less protective of the users' freedom, it does ensure that the user of a program
that is linked with the Library has the freedom and the wherewithal to run that program using a modified version of the Library.

The precise terms and conditions for copying, distribution and modification follow. Pay close attention to the difference
between a “work based on the library” and a “work that uses the library”. The former contains code derived from the library,
whereas the latter must be combined with the library in order to run.

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

1. This License Agreement applies to any software library or other program which contains a notice placed by the copyright
holder or other authorized party saying it may be distributed under the terms of this Lesser General Public License (also
called “this License”). Each licensee is addressed as “you”.

A “library” means a collection of software functions and/or data prepared so as to be conveniently linked with application
programs (which use some of those functions and data) to form executables.

The “Library”, below, refers to any such software library or work which has been distributed under these terms. A “work
based on the Library” means either the Library or any derivative work under copyright law: that is to say, a work containing
the Library or a portion of it, either verbatim or with modifications and/or translated straightforwardly into another language.
(Hereinafter, translation is included without limitation in the term “modification”.)

“Source code” for a work means the preferred form of the work for making modifications to it. For a library, complete
source code means all the source code for all modules it contains, plus any associated interface definition files, plus the
scripts used to control compilation and installation of the library.

Activities other than copying, distribution and modification are not covered by this License; they are outside its scope.
The act of running a program using the Library is not restricted, and output from such a program is covered only if its
contents constitute a work based on the Library (independent of the use of the Library in a tool for writing it). Whether
that is true depends on what the Library does and what the program that uses the Library does.

2. You may copy and distribute verbatim copies of the Library's complete source code as you receive it, in any medium,
provided that you conspicuously and appropriately publish on each copy an appropriate copyright notice and disclaimer
of warranty; keep intact all the notices that refer to this License and to the absence of any warranty; and distribute a copy
of this License along with the Library.

You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty protection
in exchange for a fee.

3. You may modify your copy or copies of the Library or any portion of it, thus forming a work based on the Library, and
copy and distribute such modifications or work under the terms of Section 1 above, provided that you also meet all of
these conditions:
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a. The modified work must itself be a software library.

b. You must cause the files modified to carry prominent notices stating that you changed the files and the date of any
change.

¢. You must cause the whole of the work to be licensed at no charge to all third parties under the terms of this License.

d. If a facility in the modified Library refers to a function or a table of data to be supplied by an application program that
uses the facility, other than as an argument passed when the facility is invoked, then you must make a good faith
effort to ensure that, in the event an application does not supply such function or table, the facility still operates, and
performs whatever part of its purpose remains meaningful. (For example, a function in a library to compute square
roots has a purpose that is entirely well-defined independent of the application. Therefore, Subsection 2d requires that
any application-supplied function or table used by this function must be optional: if the application does not supply it,
the square root function must still compute square roots.)

These requirements apply to the modified work as a whole. If identifiable sections of that work are not derived from
the Library, and can be reasonably considered independent and separate works in themselves, then this License, and
its terms, do not apply to those sections when you distribute them as separate works. But when you distribute the
same sections as part of a whole which is a work based on the Library, the distribution of the whole must be on the
terms of this License, whose permissions for other licensees extend to the entire whole, and thus to each and every
part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; rather, the
intent is to exercise the right to control the distribution of derivative or collective works based on the Library.

In addition, mere aggregation of another work not based on the Library with the Library (or with a work based on the
Library) on a volume of a storage or distribution medium does not bring the other work under the scope of this License.

4. You may opt to apply the terms of the ordinary GNU General Public License instead of this License to a given copy of
the Library. To do this, you must alter all the notices that refer to this License, so that they refer to the ordinary GNU
General Public License, version 2, instead of to this License. (If a newer version than version 2 of the ordinary GNU
General Public License has appeared, then you can specify that version instead if you wish.) Do not make any other
change in these notices.

Once this change is made in a given copy, it is irreversible for that copy, so the ordinary GNU General Public License
applies to all subsequent copies and derivative works made from that copy.

This option is useful when you wish to copy part of the code of the Library into a program that is not a library.

5. You may copy and distribute the Library (or a portion or derivative of it, under Section 2) in object code or executable form
under the terms of Sections 1 and 2 above provided that you accompany it with the complete corresponding machine-
readable source code, which must be distributed under the terms of Sections 1 and 2 above on a medium customarily
used for software interchange.

If distribution of object code is made by offering access to copy from a designated place, then offering equivalent access
to copy the source code from the same place satisfies the requirement to distribute the source code, even though third
parties are not compelled to copy the source along with the object code.

6. A program that contains no derivative of any portion of the Library, but is designed to work with the Library by being
compiled or linked with it, is called a "work that uses the Library". Such a work, in isolation, is not a derivative work of the
Library, and therefore falls outside the scope of this License.

However, linking a "work that uses the Library" with the Library creates an executable that is a derivative of the Library
(because it contains portions of the Library), rather than a “work that uses the library”. The executable is therefore covered
by this License. Section 6 states terms for distribution of such executables.
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When a “work that uses the Library” uses material from a header file that is part of the Library, the object code for the work
may be a derivative work of the Library even though the source code is not. Whether this is true is especially significant if
the work can be linked without the Library, or if the work is itself a library. The threshold for this to be true is not precisely
defined by law.

If such an object file uses only numerical parameters, data structure layouts and accessors, and small macros and small
inline functions (ten lines or less in length), then the use of the object file is unrestricted, regardless of whether it is legally
a derivative work. (Executables containing this object code plus portions of the Library will still fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may distribute the object code for the work under the terms of
Section 6. Any executables containing that work also fall under Section 6, whether or not they are linked directly with
the Library itself.

7. As an exception to the Sections above, you may also combine or link a "work that uses the Library" with the Library
to produce a work containing portions of the Library, and distribute that work under terms of your choice, provided
that the terms permit modification of the work for the customer's own use and reverse engineering for debugging such
modifications.

You must give prominent notice with each copy of the work that the Library is used in it and that the Library and its use
are covered by this License. You must supply a copy of this License. If the work during execution displays copyright
notices, you must include the copyright notice for the Library among them, as well as a reference directing the user to
the copy of this License.

Also, you must do one of these things:

a. Accompany the work with the complete corresponding machine-readable source code for the Library including
whatever changes were used in the work (which must be distributed under Sections 1 and 2 above); and, if the work is
an executable linked with the Library, with the complete machine-readable "work that uses the Library", as object code
and/or source code, so that the user can modify the Library and then relink to produce a modified executable containing
the modified Library. (It is understood that the user who changes the contents of definitions files in the Library will not
necessarily be able to recompile the application to use the modified definitions.)

b. Use a suitable shared library mechanism for linking with the Library. A suitable mechanism is one that

i. uses at run time a copy of the library already present on the user's computer system, rather than copying library
functions into the executable, and

ii. will operate properly with a modified version of the library, if the user installs one, as long as the modified version
is interface-compatible with the version that the work was made with.

c. Accompany the work with a written offer, valid for at least three years, to give the same user the materials specified in
Subsection 6a, above, for a charge no more than the cost of performing this distribution.

d. If distribution of the work is made by offering access to copy from a designated place, offer equivalent access to copy
the above specified materials from the same place.

e. Verify that the user has already received a copy of these materials or that you have already sent this user a copy. For
an executable, the required form of the “work that uses the Library” must include any data and utility programs needed
for reproducing the executable from it. However, as a special exception, the materials to be distributed need not include
anything that is normally distributed (in either source or binary form) with the major components (compiler, kernel, and
so on) of the operating system on which the executable runs, unless that component itself accompanies the executable.

It may happen that this requirement contradicts the license restrictions of other proprietary libraries that do not normally
accompany the operating system. Such a contradiction means you cannot use both them and the Library together in
an executable that you distribute.
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f. You may place library facilities that are a work based on the Library side-by-side in a single library together with
other library facilities not covered by this License, and distribute such a combined library, provided that the separate
distribution of the work based on the Library and of the other library facilities is otherwise permitted, and provided that
you do these two things:

a. Accompany the combined library with a copy of the same work based on the Library, uncombined with any other
library facilities. This must be distributed under the terms of the Sections above.

b. Give prominent notice with the combined library of the fact that part of it is a work based on the Library, and explaining
where to find the accompanying uncombined form of the same work.

g. You may not copy, modify, sublicense, link with, or distribute the Library except as expressly provided under this
License. Any attempt otherwise to copy, modify, sublicense, link with, or distribute the Library is void, and will
automatically terminate your rights under this License. However, parties who have received copies, or rights, from you
under this License will not have their licenses terminated so long as such parties remain in full compliance.

h. You are not required to accept this License, since you have not signed it. However, nothing else grants you permission
to modify or distribute the Library or its derivative works. These actions are prohibited by law if you do not accept
this License. Therefore, by modifying or distributing the Library (or any work based on the Library), you indicate your
acceptance of this License to do so, and all its terms and conditions for copying, distributing or modifying the Library
or works based on it.

i. Each time you redistribute the Library (or any work based on the Library), the recipient automatically receives a license
from the original licensor to copy, distribute, link with or modify the Library subject to these terms and conditions. You
may not impose any further restrictions on the recipients' exercise of the rights granted herein. You are not responsible
for enforcing compliance by third parties with this License.

j- If, as a consequence of a court judgment or allegation of patent infringement or for any other reason (not limited to
patent issues), 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 distribute so as to
satisfy simultaneously your obligations under this License and any other pertinent obligations, then as a consequence
you may not distribute the Library at all. For example, if a patent license would not permit royalty-free redistribution of
the Library by all those who receive copies directly or indirectly through you, then the only way you could satisfy both
it and this License would be to refrain entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any particular circumstance, the balance of the
section is intended to apply, and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right claims or to contest
validity of any such claims; this section has the sole purpose of protecting the integrity of the free software distribution
system which is implemented by public license practices. Many people have made generous contributions to the wide
range of software distributed through that system in reliance on consistent application of that system; it is up to the
author/donor to decide if he or she is willing to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this License.

k. Ifthe distribution and/or use of the Library is restricted in certain countries either by patents or by copyrighted interfaces,
the original copyright holder who places the Library under this License may add an explicit geographical distribution
limitation excluding those countries, so that distribution is permitted only in or among countries not thus excluded. In
such case, this License incorporates the limitation as if written in the body of this License.

I. The Free Software Foundation may publish revised and/or new versions of the Lesser 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.
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Each version is given a distinguishing version number. If the Library specifies a version number of this License which
applies to it and "any later version", you have the option of following the terms and conditions either of that version
or of any later version published by the Free Software Foundation. If the Library does not specify a license version
number, you may choose any version ever published by the Free Software Foundation.

m. If you wish to incorporate parts of the Library into other free programs whose distribution conditions are incompatible
with these, write to the author to ask for permission. For software which is copyrighted by the Free Software Foundation,
write to the Free Software Foundation; we sometimes make exceptions for this. Our decision will be guided by the
two goals of preserving the free status of all derivatives of our free software and of promoting the sharing and reuse
of software generally.

NO WARRANTY

n. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE LIBRARY,
TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE
COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE LIBRARY "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 LIBRARY IS WITH YOU. SHOULD THE LIBRARY PROVE DEFECTIVE, YOU
ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

0. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY COPYRIGHT
HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE LIBRARY 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 LIBRARY (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 LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE),
EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

5.1.13. QtAV

© Wang Bin <wbsecgl@mai | . conm> Shanghai University->S3 Graphics->Deepin, Shanghai, China 2013-01-21

*QtAV is free software licensed under the term of LGPL v2.1. The player example is licensed under GPL v3. If you use
QtAV or its constituent libraries, you must adhere to the terms of the license in question.**

Rather than repeating the text of the LGPL v2.1, the original text can be found in GNU LESSER GENERAL PUBLIC
LICENSE, Version 2.1 [23].

5.1.14. FFmpeg

Most files in FFmpeg are under the GNU Lesser General Public License version 2.1 or later (LGPL v2.1+). Read the file
"COPYING.LGPLv2.1" for details. Some other files have MIT/X11/BSD-style licenses. In combination the LGPL v2.1+ applies
to FFmpeg.

Rather than repeating the text of the LGPL v2.1, the original text can be found in GNU LESSER GENERAL PUBLIC
LICENSE, Version 2.1 [23].

5.1.15. c3.js

The MIT License (MIT) © 2013 Masayuki Tanaka

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,
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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 1S”, 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.

5.1.16. d3.js

Copyright 2010-2017 Mike Bostock All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are permitted provided that the following
conditions are met: * Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer. * Redistributions in binary form must reproduce the above copyright notice, this list of conditions and
the following disclaimer in the documentation and/or other materials provided with the distribution. * Neither the name of
the author nor the names of contributors may be used to endorse or promote products derived from this software without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS” AND ANY EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR
OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY
OF SUCH DAMAGE.
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