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1. Table of Abbreviations

Abbreviation Definition
API Application Programming Interface
AV Audio Video
EOF End Of File
GOP Group of Pictures
NVMe Non-Volatile Memory express
PCle Peripheral Component Interconnect express
SDK Software Development Kit
HWframe Hardware Frame

2.References
Guides

1. Codensity T408 QuickStart Guide
2. Codensity T408 Integration & Programming Guide

Links:

1. Getting started with GStreamer Blog:
https://www.collabora.com/news-and-blog/blog/2020/03/19/getting-started-

with-gstreamer-gst-build/

2. Git Lab Repository:
https://gitlab.freedesktop.org/gstreamer/gstreamer/-/tree/1.22.2?ref type=tags

3. Release page of GStreamer-1.22.2:
https://gstreamer.freedesktop.org/releases/1.22/#1.22.2
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3. Background

This document describes how to integrate the T408 into GStreamer by using the
libxcoder_logan API.

3.1. Intended Audience

This document is intended for T408 users that require GStreamer support.

3.2. Compatibility

Software Compatibility

This guide is applicable to the NETINT T408 V3.5 firmware, and the 3.5 software
package. Any later revisions (higher version number) of firmware or software also
support the features in this guide.

Hardware Compatibility

This guide is applicable to all T408 hardware devices.

Operation system
This guide is specifically for adding support to GStreamer in Linux.

For illustration, Ubuntu 20.04 is used in this guide. However, all T408 supported
Linux versions and distributions also support GStreamer integration with
libxcoder_logan.
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4. Qverview

The T408-related hardware codec is in the following directory:
gst-plugins-bad/sys/nilogan

T408’s transcoding capabilities are controlled via the libxcoder_logan API.
GStreamer is one level above this libxcoder_logan API.

GStreamer is a generic multimedia framework, it uses pipeline graphs. It can create
arbitrary multimedia processing pipelines, built from different elements that can
execute different tasks.
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5. Build and Installation

To build GStreamer with NETINT T408 support, first build the NETINT Libxcoder (the
driver library to connect to NETINT devices), then build GStreamer. Follow the steps
below to build the various components of the system.

An Ubuntu 20.04 host was used for the installation in this guide. Other flavors and
versions of Linux require the same steps, but there could be some variations for
permissions and folder locations. Please consult your OS documentation if
required.

5.1. Scripted GStreamer Installation

GStreamer and Libxcoder can be installed automatically by using the
T408_quick_installer.sh script found in all NETINT SW release packages. It
provides a guided installation wizard for installing NETINT SW components on Linux.
Please consult the QuickStartGuideT408_V*.pdf and the
InstallationGuideT408_V*.pdf documents (also found in the release package), if
you require more information on how to setup T408.

5.2. Manual Libxcoder_logan Installation

To manually install Libxcoder_logan follow the instructions in the
QuickStartGuideT408V*.pdf document. These instructions will also setup the
NETINT T408 transcoder card, including firmware installation or upgrades on the
device (if required).

5.2.1. GStreamer-1.22.2

Contained in the NETINT SW release package is a patch file for the official
GStreamer version 1.22.2. Applying this patch to GStreamer will integrate T408’s
features into the GStreamer code, ready for compiling an application.
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Use the following instructions to download GStreamer version 1.22.2 and integrate
the T408 device

$ git clone -b 1.22.2 --depth 1
https://gitlab.freedesktop.org/gstreamer/gstreamer.git

$ cp release/gstreamer-1.22.2 netint v<NETINT SW VERSION>.diff
gstreamer

$ cd gstreamer
$ meson setup build
$ patch -t -p 1 <gstreamer-1.22.2 netint v<NETINT SW VERSION>.diff

$ bash ./build gstreamer.sh

5.2.2.Setup verification

To verify the device is setup correctly, follow the steps in the QuickStart Guide (in
the release package). Start by verifying T408’s status on the host system.

When all T408 devices are ready and can be seen on the host, initialize the NETINT
device resource pool (on the host) with the following command:

$ init_rsrc_logan
Now test gstreamer by launching a gstreamer development environment:
$ ninja -C build devenv
Next, check that both T408’s encoder and decoder systems are available:
$ [HEAD] nvme@clid33:build$ gst-inspect-1.0 | grep logan
nilogan: niloganh264dec: NETINT Logan H264 decoder
nilogan: niloganh264enc: NETINT Logan H264 encoder
nilogan: niloganh265dec: NETINT Logan H265 decoder

nilogan: niloganh265enc: NETINT Logan H265 encoder
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Now try some encoding with T408’s H.264 encoder:

[HEAD] nvme@cli433:build$ gst-launch-1.0 videotestsrc num-

buffers=1000 ! video/x-raw,width=1920,height=1080, format=I420 !
niloganh264enc xcoder-
params=gopPresetIdx=9:frameRate=25:RcEnable=1:bitrate=500000:intraPerio
d=250:1lowDelay=1 ! filesink location=/tmp/test-ni264enc.264

Setting pipeline to PAUSED

Pipeline is PREROLLING

Pipeline is PREROLLED

Setting pipeline to PLAYING
Redistribute latency...

New clock: GstSystemClock

Got EOS from element "pipelineO".
Execution ended after 0:00:09.105213786
Setting pipeline to NULL

Encoder complete info: session id 0xb583, total frames input: 1000
buffered: 0 completed: 1000 output: 1000 dropped: 0 , inst errors:
0

Encoder HW[O] INST[1l27]-average usage:36%

Freeing pipeline
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5.2.3.Installing the GStreamer Plugin

After verifying T408’s Encoder and Decoder systems are present and working,
complete the installation by installing GStreamer:

1.

Follow steps from Section 5.2.1

Use default gstreamer build system. Such as meson setup build:
ninja -C build

To install gstreamer to default system path, use the below command instead:
ninja -C build install

Check NETINT codecs has been compiled with the following command
./gstreamer commands.sh "gst-inspect-1.0 | grep ni .* enc &&
gst-inspect-1.0 | egrep ni .* dec"

If gstreamer is to be installed remotely, or to a non-default system path, the plugin
shared library may be copied to the target from build/subprojects/gst-
plugins-bad/sys/nilogan/libgstnilogan.so

Note, installing gstreamer to a remote environment is not recommended by NETINT
as differences in environment may cause improper gstreamer function.

Note: If the NETINT plugins are not found, please check that libxcoder_logan is
installed.

For more details on encoding configuration parameters, please check the Codensity

T408 Integration & Programming Guide.
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6. GStreamer and the NETINT Transcoder

6.1. Encoding pipeline

The following pipeline gives an example of GStreamer working with the NETINT
H.264 encoder:

$ gst-launch-1.0 videotestsrc num-buffers=1000 ! video/x-
raw,width=1920,height=1080,format=I420 ! niloganh264enc keep-alive-
timeout=15 xcoder-

params=gopPresetIdx=9:frameRate=25:RcEnable=1:bitrate=500000:intraPerio
d=250:1owDelay=1 ! filesink location=/tmp/test-ni264enc.264

The bold parts of the above pipeline show that the NETINT encoder accepts
YUV420p raw data, the element name being niloganh264enc, and the associated
element properties. Another example of encoding a raw YUV file to HEVC output
now follows.

gst-launch-1.0 filesrc location=akiyo_ 352x288p25.yuv ! videoparse

width=352 height=288 format=i420 framerate=25/1 ! niloganh265enc !
filesink location=/tmp/aki-enc-ni.265

NETINT encoder element properties

The mapping between the NETINT encoder elements private codec options and the
FFmpeg libavcodec NETINT encoders codec options is shown in Table 1.
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GStreamer NETINT encoder element property | FFmpeg NETINT encoder codec option
enc enc

iosize iosize

keep-alive-timeout keep_alive_timeout

xcoder xcoder

xcoder-gop xcoder-gop

xcoder-params xcoder-params

set-high-priority set_high_priority

Table 1 Mapping of NETINT encoder element properties and codec options
For more details about these codec options, including the encoding parameters, consult
the T408 Integration & Programming Guide.

6.2. Decoding pipeline

Usage of the NETINT decoder in GStreamer is like the usage of the encoder above.
Here is an example of decoding an HEVC source into raw YUV output.

$ gst-launch-1.0 filesrc location=720p.h265 ! h265parse !
niloganh265dec ! filesink location=/tmp/720p.yuv

NETINT Decoder Element Properties

Most of the NETINT decoder element properties as shown by the gst-inspect-1.0
tool are generic codec options that have no effect. The element properties that do
have an effect are the private codec options.

The mapping between the NETINT decoder elements private codec options and the
FFmpeg libavcodec NETINT decoder codec options, are shown in Table 2 below.
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GStreamer NETINT encoder element
property

FFmpeg NETINT encoder codec option

dec

dec

keep-alive-timeout

keep_alive_timeout

xcoder

xcoder

set-high-priority

set_high_priority

decname

decname

Table 2 Mapping of NETINT decoder element properties and codec options

For more details about these codec options, especially the decoding parameters,
consult the Codensity T408 Integration & Programming Guide.

6.3. Transcoding Pipeline

NETINT Decoder using software frame.

Here is an example of the command line for transcoding from AVC to HEVC using

software frames.

$ gst-launch-1.0 filesrc location=1080p.h264 ! h264parse !
niloganh264dec ! niloganh265enc! filesink location=/tmp/1080p.265

NETINT © 2024
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6.4. Multi-queue output examples:

One input with three resolution output examples:

gst-launch-1.0 --gst-debug-level=3 filesrc location=Dinner_1920x1080p30_300.h264 !
h264parse ! niloganh264dec ! tee name=t ! queue ! niloganh265enc ! filesink
location=test_1080p.h265 t. ! queue ! videoconvertscale width=1280 height=720

I niloganh265enc ! filesink location=test_720p.h265 t. ! queue ! videoconvertscale
width=640 height=360 ! niloganh265enc ! filesink location=test_360p.h265

The inputis one 1080p clip and the output is three H.265 files with different
resolutions, every encoder is on it’s own thread by ‘tee’ and ‘queue’ element.

HLS stream output example:

gst-launch-1.0 videotestsrc is-live=true ! niloganh264enc ! h264parse ! hissink2 max-
files=5

6.5. Unsupported NETINT transcode features

This is a list of the NETINT transcoder features that GStreamer does not currently
support. Support for these features may be added in future releases if required.

- Run-time libav/libxcoder log level setting
- DrawText
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6.6. Known issues.
The following is a complete list of all known issues.

1. Do not support HW frames.
e  For now, we don’t support HW frames with transcoding. This feature may be supported in
a future version.
2. GStreamer with NETINT encoding produces different results from FFmpeg
e The FFmpeg encoder does not contain the aspect ratio in VUI by default. GStreamer will
add an aspect ratio in the VUl with the default value ”1/1”. See the pipeline below for an
example. Change the default value by using the pixel-aspect-ratio property.
$ gst-launch-1.0 filesrc
location=/opt/work/FFmpegXcoder/libxcoder logan/test/akiyo_ 352x288p25.2
65 ! h265parse ! niloganh265dec ! niloganh264enc ! filesink
location=~/aki-gstreamer-enc-ni.264

e The FFmpeg encoder does not contain any color description in the VUI by default. If it is
not explicitly specified choose a default colorimetry for GStreamer. The default
colorimetry will be different for different resolutions. The test video is 355x288 which is SD,
so the first BT601 is chosen. See the pipeline example below, this overwrites the default

value by adding “video/x-raw,colorimetry=bt709”
$ gst-launch-1.0 filesrc

location=/opt/work/FFmpegXcoder/libxcoder logan/test/akiyo_ 352x288p25.2
65 ! h265parse ! niloganh265dec ! videoparse width=352 height=288
format=i420 framerate=25/1 ! video/x-raw,colorimetry=bt709 !
niloganh265enc ! filesink location=~/aki-gstreamer-enc-ni.265

3. GStreamer will not support wmv containers with h264 format
The wmv container uses asfdemux to extract video but the asfdemux element does

not support H.264 format.

4. The “semiplaner” parameter for decoding is not available.
e The semiplaner parameter changes the output pixel format of YUV, the decoder cannot
change the pixel format on caps now, however, this will be supported in future versions.
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7. Revision History

" NETINT
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8. Legal Notice

Information in this document is provided in connection with NETINT products. No license, express or
implied, by estoppel or otherwise, to any intellectual property rightsl is granted by this document.
Except as provided in NETINT’s terms and conditions of sale for such products, NETINT assumes no
liability whatsoever and NETINT disclaims any express or implied warranty, relating to sale and/or use
of NETINT products including liability or warranties relating to fitness for a particular purpose,
merchantability, or infringement of any patent, copyright or other intellectual property right.

A "Mission Critical Application" is any application in which failure of the NETINT Product could
result, directly or indirectly, in personal injury or death. Should you purchase or use NETINT’s
products for any such mission critical application, you shall indemnify and hold NETINT and its
subsidiaries, subcontractors and affiliates, and the directors, officers, and employees of each,
harmless against all claims costs, damages, and expenses and reasonable attorney’s fees arising
out of, directly or indirectly, any claim of product liability, personal injury, or death arising in any
way out of such mission critical application, whether or not NETINT or its subcontractor was
negligent in the design, manufacture, or warning of the NETINT product or any of its parts.

NETINT may make changes to specifications, technical documentation, and product descriptions
at any time, without notice. The information here is subject to change without notice. Do not
finalize a design with this information. The products described in this document may contain
design defects or errors known as errata which may cause the product to deviate from published
specifications.

NETINT, Codensity, and NETINT Logo are trademarks of NETINT Technologies Inc. All other
trademarks or registered trademarks are the property of their respective owners.

© 2024 NETINT Technologies Inc. All rights reserved.
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