Deploy Video on Demand PoC Demo on
Red Hat OpenShift Container Platform 4.11
on Ampere Altra Platform

In this tutorial, we explain how to deploy Video-on-Demand PoC demo on Red Hat OpenShift
Container Platform 4.11 on Ampere Altra Platform with block storage, shared file systems, and
object storage managed by Rook Ceph Operator. Estimated time to complete this tutorial: 30
minutes.

Overview

Ampere is pleased to showcase open-source Video-on-Demand Services on Red Hat OpenShift
Container Platform, a hybrid cloud platform as a service built around Linux containers
orchestrated and managed by Kubernetes, to exhibit the cloud native characteristics of the
Ampere platform for video services:

¢ Red Hat OpenShift Container Platform - an enterprise-ready Kubernetes container
platform with full-stack automated operations. It’s a certified Kubernetes distribution
with add-on functions/services.
o A 3-node cluster is the minimum required for a highly available (HA) cluster
o ASingle Node OpenShift for Edge cloud or 5G Cell towers use cases
e Rook Ceph Operator - offers Block Storage, which is the key element for keeping
metadata, videos (mp4, mov, or avi), subtitles (e.g., WebVTT, etc.), generated playlists &
segment files for VOD services
e HAProxy - a Load Balancer for Kubernetes with an external Load Balancer which is an
appliance acting as a reverse proxy and distributing network or application traffic across
several servers.
e 2 Pods-
o nginx-vod-module-container - An NGNIX-based container with VOD module
serving as the backend for video streaming service
o nginx-hello-container - An NGNIX Webserver container with HTML and resource
files serving as a YouTube-like front-end web application

Prerequisites

e A DNS service like bind (named) supporting the Full Qualified Domain Name (FQDN,
such as ocp4.hhii.amp or sno.ocp4.ampere)



e A HAProxy service as the external load balancer on the bastion node for multi-node
OpenShift Cluster

7 Instructions

The following is the step-by-step to deploy Video on Demand PoC demo on OpenShift
Container Platform 4.11

1. Login to OpenShift Web Console

& {7 A Not Secure | hitps://oauth-openshift.apps.sno.ocpd.ampere/login/htpasswd?then=%2Foauth%2Fauthorize%3Fclient_id%3Dco

Login to your account

RedHat
OpenShift
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altrauser Welcome to Red Hat OpenShift

Password *
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2. The console will show the dashboards for activities, cluster details, and status
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3. Switch to “Developer” prospect by clicking on “Administrator” pull down menu
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4. Click “Create a project” to create a “vod-poc” project

ot RedHat

OpenShift

<> Developer Project: All Projects =

+Add Topology

Topology Select a Project to view the topology or create a Project.

Cbserve

Mame <«  Search by name
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5. Click “+Add” to start the VOD PoC demo deployment

6. Click “Import YAML” to create Persistent Volume Claims for NGNIX Web app and VOD
service

From Local Machine

B Import YAML

B Upload JAR file

Figure A-5
7. The console shows an online editor for drag-n-drop YAML or JSON file , or just simply
enter the content of file and use “---” to separate each definition.
Project: vod-poc =

Import YAML

Jrag and drop YA

X opt + F1 Accessibility help | @ View shortcuts

k-ceph-block
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8. Import the YAML content for nginx-vod-app PVC
apiVersion: v1
kind: PersistentVolumeClaim
metadata:
name: nginx-vod-app-pvc
labels:



10.

11.

app: nginx-vod-app
spec:

accessModes:
- ReadWriteOnce

resources:
# This is the request for storage. Should be available in the cluster.
requests:

storage: 100Gi
storageClassName: rook-ceph-block

Import is the YAML content for nginx-front-app PVC
apiVersion: vi
kind: PersistentVolumeClaim
metadata:
name: nginx-front-app-pvc
labels:
app: nginx-front-app
spec:
accessModes:
- ReadWriteOnce
resources:
# This is the request for storage. Should be available in the cluster.
requests:
storage: 100Gi
storageClassName: rook-ceph-block

Back to “Add” page, we deploy the NGNIX WebApp and VOD service with 2 GitHub
repos:

e https://github.com/AmpereComputing/nginx-hello-container
e https://github.com/AmpereComputing/nginx-vod-module-container

Git Repository

¢ Import from Git

Import code from your Git repository to be

built anddeployed

Figure A-7

Enter “https://github.com/AmpereComputing/nginx-hello-container “ to Git Repo URL.



https://github.com/AmpereComputing/nginx-hello-container
https://github.com/AmpereComputing/nginx-vod-module-container
https://github.com/AmpereComputing/nginx-hello-container

Import from Git

Git
Git Repo URL *

https://github.com/AmpereComputing/nginx-hello-container []

Validated

? Show advanced Git options

@ Multiple import strategies detected

The Dockerfile at Dockerfile is recommended.
e Dockerfile # Edit Import Strategy

General

Application name

nginx-front-app

Aunique name given to the application grouping to label your resources.
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12. Scroll down to enter “nginx-front-app” in “Application” and “Name” fields, then click
“Create”

General

Application name

nginx-front-app

A unigue name given to the application grouping to label your resources.

Mame *

ng\nx-front-app|

A unigue name given to the component that will be used to name associated resources.

Resources

Select the resource type to generate

® Deployment

apps/Deployment
A Deployment enables declarative updates for Pods and ReplicaSets.

() DeploymentCanfig
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13. The Source-to-Image (S21) workflow will start to build the container image with the
source code from GitHub repo

Project: vod-poc

nginx-front-app-1 @ compiete Actions =

Details Metrics YAML Environment Logs Events

Some lines have been abridged because they are exceptionally long

To view unabridged log content, you can either open the raw file in another window & or do

Wrap lines | M Raw | & Download | LI Expand

Log stream ended. Q ¢

2200 lines
2186 Pushing image image-registry.openshift-image-registry.svc:5000/vod-poc/nginx—front-app:latest ...
2187 | Getting image source signatures
2188 Copying blob sha256:b538f8038579b48122e3da@68c932a96ea5018afa3c7be79dal@@437414bd18cd
2189 | Copying blob sha256:b35951008a55fe7e3aee410068832dee51c7452f86b8941a78b5501498a1af60
2190 Copying blob sha256:718c53¢737a99d911cfd61077cb31983fde43477bdBebb83dc@bo05701741el
2191 | Copying blob sha256:451a62350d26167ab56b7f@1cea32511c18f3ef86ded76e3f44a736461e5¢7c2
2192 Copying blob sha256:82d24ecc70184b11e38d9c6b6d67a705c61e77de@16c823b1a99cf@170a12c9f
2193 | Copying blob sha256:72892a3d3fce0637d3ae7a308bda3c2027d8f8acOcBaf5eddfcad27eabcOdfbba
2194 Copying blob sha256:61c6bad7994c93de57a59b802119371817cT4141114940401cb7679d9743077a
2195 | Copying blob sha256:614fe84ddec7d46f73edebd41aaf12f8a39a6b5b415d2db4a885bdc1425ddcda
2196 Copying config sha256:fa6c2c81e4ba3195e5886bd88493Tab85228T62b8ab7@1eeb2db76554d@dc485
2197 | Writing manifest to image destinatien
2198 | Storing signatures
2199 | Successfully pushed image-registry.openshift-image-registry.svc:5000/vod-poc/nginx—front-app@sha256:5895781c218a75b7bab9e5793fel3¢
2200 | Push successful
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14. Click “Actions” of nginx-front-app deployment, then “Add Storage” to mount the PVC,
nginx-front-app-pvc, to the Pod

@ nginx-front-app Actions v

Edit application grouping
A Health checks
Container nginx-front-app does r

your application is running correc’  add HorizontalPodAutoscaler

Edit Pod count

Add PodDisruptionBudget

Resources Obser
Pause rollouts
Add Health Checks
Pods
Add storage
nginx-front-app- {Eﬁl
76b59cdb84-57rbm Edit update strategy

Edit resource limits

Builds Edit nginx-front-app

Edit labels

«-front-app

Edit annotations
@ Build #1was complete (3

Edit Deployment
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15. On “Add Storage” page for nginx-front-app, click “Use existing claim” for
PeresistentVolumeClaim , choose “nginx-front-app-pvc”, then enter
“/usr/share/nginx/html” to the field under “Mount path” and click “save” button to
complete the action.

Project: vod-poc  +

Add Storage to (8 nginx-front-app
PersistentVolumeClaim *
® Use existing claim
(E® nginx-front-app-pvc -

) Create new claim

Mount path *

I Jusr/share/nginx/ htm‘

Mount path for the volume inside the container.
L) Mount as read-only

Subpath

Optional path within the volume from which it will be mounted into the container. Defaults to the root of

the volume.
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16. Enter “https://github.com/AmpereComputing/nginx-vod-module-container” into “Git
Repo URL”.



https://github.com/AmpereComputing/nginx-vod-module-container

Import from Git

Git
Git Repo URL *

https://github.com/AmpereComputing/nginx-vod-module-container []

Validated

*» Show advanced Git options

Q Multiple import strategies detected

The Dockerfile at Dockerfile is recommended.

e Dockerfile # Edit Import Strategy
General
Application

Create application -

Select an Application to group this component.
Figure A-13

17. Scroll down to enter “nginx-vod-app” in “Application” and “Name” fields, then click
“Create”



# Show advanced it options

@& Multiple import strategies detected

The Dockerfile at Dockerfile is recommended.
e Dockerfile # Edit Import Strategy

General

Application

Create application -

Select an Application to group this component

Application name *

nginx-ved-app

A unique name given to the application grouping to |abel your resources.

Name *

nginx-vod app|

A unique name given to the component that will be used to name associated resources

Resources

Select the resource type to generate

Deployment
apps/Deployment

4 Deployment enables declarative updates for Pods and ReplicaSets.

=1

Figure A-14

18. S21 workflow also builds the container image for nginx-vod-app

Project: vod-poc

Builds Build details
nginx-vod-app-1 © compiete Actions ¥
Metrics YAML Environment Logs Eve
Log stream ended. Q Search Wrap lines | B & Download | {1 Expand

LG UL S CYAD L g S UPLILT C eyl YL s 3 SR YT YU PULS LI Yi PP s Lt sae
image source signatures

blob sha256:30d5333d28a68dd6ea3689e2c5692d7871F2d68e72cB6fOb3bacTe213dfd54e2

blob sha256:8394db85d29fb222cc2eb4adf74a89dd2e67b4c67b353f9c9d77cdcd9016bbed

blob sha256:59b9958759216536133fe6167c4814848408e086ed22fed f908c111bI6433bb3

blob sha256:0b3blad2abal7ab89148bfbbacb37bbblc1f3e56a023933c8bbacel@c31f8bcf

blob sha256:c9d1a5bbcdf26291a8c9fd872a552617e216997b223b68da6360862511889116

blob sha256:7f@9af89c37dadc513cabal561df7cc9509828a1803b85cb84cBbco0047ce909
blob sha256:ebb683c233abedfIcebefbadd2dd61f19e75623e9234b6b31318892064d67219

blob sha256:a2dda2ec96055a3e9a27fa756cT6f602086cheB4e34333bcb2590eB338ab393

blob sha256:5f78bf18a886007016e948b04aed3b82183a36bead1755b6cddfafl@aceldcbel

config SJ’IEZSE:hDBZHdeﬂ[fBE3ﬂDﬂCQR‘IaSIBDBﬂ72l9d;.a1TKIB574405Iee}'gtﬁtaﬁhlﬁﬂfﬁaeaaﬁ

manifest to image destination

signatures
Successfully pushed image-registry.openshift-image-registry.svc:5000/vod-poc/nginx-vod-app@sha256:1e8c21073e12f652642b2d8ededcTalel
Push successful
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19. Once its S21 workflow is done, click “Actions” of nginx-vod-app deployment, then “Add
Storage” to mount the PVC, nginx-vod-app-pvc, to the Pod

@) nginx-vod-app Actions  ~

Edit application grouping
A Health checks ;
Edit Pod count
Container nginx-ved-app does nc

your application is running correc’  add HorizontalPodAutoscaler

t
Add PodDisruptionBudget
Details Resources Obser
—_— Pause rollouts
@ 3) | Add Health Checks
bt Pods
D  nginx-vod-a| H
ginx-vod-app Add s.'cn:»lrage'ﬂhj
@ nginx-vod-app-
7dd6éfccfsf-nk8sg Edit update strategy
H Edit resource limits
Builds Edit nginx-vod-app
@ nginx-vod-app Edit labels

Edit annotations
@ Build #1 was complete (3 hours :
Edit Deployment
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20. On “Add Storage” page for nginx-vod-app, click “Use existing claim” for
PeresistentVolumeClaim, choose “nginx-vod-app-pvc”, then enter “/opt/static/videos”
to the field under “Mount path” and click “save” button to complete the action.

Project: vod-poc =

Add storage to @ nginx-vod-app
PersistentVolumeClaim *
® Use existing claim
nginx-vod-app-pve -

) Create new claim

Mount path *

I fopt/staticfvideosi

Mount path for the velume inside the container.

[J Mount as read-only

Subpath

Optional path within the volume from which it will be mounted into the container. Defaults to the root of

the velume.

Figure A-17



21. “Topology” page shows two Pods, nginx-front-app and nginx-vod-app

22.

— RedHat m iser v
e OpenShift # A3 © © altrauser

» Developer Project: vod-poc = Application: All applications  ~ @ View shortcuts

Ll"l Display options v Filter by resource  ~ Y Name ~ by na o
+Add

Topology

Observe

Search
Builds
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Project
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ConfigMaps
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Figure A-18
OpenShift console also allows developers to access the Pod via the terminal tab

a. Click the link for nginx-front-app-[xyz-123] under Pods, then it will prompt the
Pod details page

X
) nginx-front-app Actions =
A Health checks x
Container nginx-front-app does not have health checks to ensure
your application is running correctly. Add health checks
“ “
@ Details Resources Observe
@ Q (] [ 3
il Pods
D nginx-front-app n © nginxvod-app §
Q nginx-front-app- & Running View logs
76b59¢cdb84-57rbm
A nginx-front-app n A nginx-vod-app H
Builds
E® nginx-front-app | Start Build
. = @ Build #1 was complete (4 hours ago) View logs
a
Figure A-19

b. Click “Terminal” Tab, it will connect to nginx-front-app container



Project: vod-poc  +
“ods »* Pod details

@ nginx-front-app-76b59cdb84-57rbm & running

Events Terminal

L3

Details Metrics YAML Environment Logs

Connecting to nginx-front-app

Figure A-20
c. When the console is ready, execute the following commands

cd /usr/share/nginx/html/

wget http://[A link of bucket on Object Storage]/hello-demo.tgz
tar zxvf hello-demo.tgz

mv hello-demo/* .

rm -rf hello-demo

R IR AL LN L N LY

d. Also update the URL (to https://nginx-vod-app-vod-poc.apps.sno.ocp4.ampere)
in each video player HTML files and fix a typo

sed -i "s,http://\[vod-demo\]/,https://nginx-vod-app-vod-poc.apps.sno.ocpd.ampere/,g" *.html
sed -i "s,Pytorch,PyTorch,g" *.html

e. Continue to work on nginx-vod-app Pod and click the link for nginx-vod-app-[xyz-
123] under Pods, then it will prompt the Pod details page


https://nginx-vod-app-vod-poc.apps.sno.ocp4.ampere/

@ nginx-vod-app Actions

A Health checks X

Container nginx-vod-app does not have health checks to ensure

your application is running correctly. Add health checks

=z
) Details Observe
V] ©
== Pods
D  nginx-vod-app E
nginx-ved-app- £ Running View logs

7dd6fcr§mf—‘.zxg7;

A nginx-vod-app H

Builds
:18) nginx-vod-app | Start Build
& Build #1 was complete (4 hours ago) View logs
Figure A-21
a. Click “Terminal” Tab, it will connect to nginx-vod-app container

Project: vod-poc =

Pods > Pod details

@ nginx-vod-app-7dd6fccf5f-fzxgz < runing

Details Metrics YAML Environment Logs Events Terminal

Connectingto (&8 nginx-vod-app

Figure A-22

b. When the VoD container console is ready, execute the following commands to
retrieve the tarball file included those pre-encoded videos
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cd /opt/static/videos/

wget http://[A link of bucket on Object Storage]/vod-demo.tgz
tar zxvf vod-demo.tgz

mv vod-demo/* .

rm -rf vod-demo

sed -i "s,Pytorch,PyTorch,g" *.vtt

23. Since OpenShift will serve all web applications and services in HTTPS protocol, it’s
needed to configure NGNIX VoD module to generate master playlists to serve media
playlists with HTTPS as well. Otherwise, the video player on HTML5 browsers won’t be
able to play the streaming videos.

On bastion node, edit a nginx.conf file with the modified URL (https://nginx-vod-

a.

III

app-vod-poc.apps.sno.ocp4.ampere) for “vod_base_ur
for VOD service (nginx-vod-app)

worker_processes auto;

events {

}

http {

use epoll;

log _format main '$remote_addr $remote_user [$time_local] "$request

'$status "$http_referer" "$http_user_agent"';

access_log /dev/stdout main;
error_log stderr debug;

default_type application/octet-stream;
include /var/cache/nginx/conf/mime. types;

sendfile on;
tcp_nopush on;
tcp_nodelay on;

vod_base_url https://nginx-vod-app-vod-
poc.apps.sno.ocp4.ampere;

vod_mode local;

vod_metadata_cache metadata_cache 16m;

vod_response_cache response_cache 512m;

vod_last_modified_types g

vod_segment_duration 9000;

vod_align_segments_to_key_ frames on;
vod_dash_fragment_file_name_prefix "segment";
vod_hls _segment_file name_prefix "segment";

vod_manifest_segment_durations_mode accurate;
open_file_cache max=1000 inactive=5m;
open_file_cache_valid 2m;
open_file_cache_min_uses 1;

open_file_cache_errors on;

aio on;

to create a ConfigMap

noa


https://nginx-vod-app-vod-poc.apps.sno.ocp4.ampere/
https://nginx-vod-app-vod-poc.apps.sno.ocp4.ampere/

server {
listen 8080;
server_name localhost;
root /opt/static;

location ~ ~/videos/.+$ {
autoindex on;
}

location /hls/ {
vod hls;
alias /opt/static/videos/;
add_header Access-Control-Allow-Headers '*';
add_header Access-Control-Allow-Origin '*';
add_header Access-Control-Allow-Methods 'GET, HEAD, OPTIONS';

}

location /thumb/ {
vod thumb;
alias /opt/static/videos/;
add_header Access-Control-Allow-Headers '*';
add_header Access-Control-Allow-Origin '*';
add_header Access-Control-Allow-Methods 'GET, HEAD, OPTIONS';

}

location /dash/ {
vod dash;
alias /opt/static/videos/;
add_header Access-Control-Allow-Headers '*';
add_header Access-Control-Allow-Origin '*';
add_header Access-Control-Allow-Methods 'GET, HEAD, OPTIONS';

b. create configMap with nginx.conf

$ oc project vod-poc
$ oc create configmap nginx-conf --from-file=./nginx.conf

c. Back to OpenShift Web console
d. Edit the deployment for nginx-vod-app by adding the portions of “nginx-config-
vol” under the sections of volumes and volumeMounts

spec:
volumes:
- name: nginx-vod-app-pvc
persistentVolumeClaim:
claimName: nginx-vod-app-pvc
- name: nginx-config-vol
configMap:
name: nginx-conf
defaultMode: 420



volumeMounts:
- name: nginx-vod-app-pvc
mountPath: /opt/static/videos
- name: nginx-config-vol
readOnly: true
mountPath: /var/cache/nginx/conf/nginx.conf
subPath: nginx.conf

e. The nginx-vod-app will be re-deployed with the new nginx.conf to let NGNIX VoD
module serve playlists, segments, and subtitles on HTTPS protocol.

24. Click the link icon on the nginx-front-app Pod

- (

(] Y]

Q nginx-front-app  }
A" nginx-front-app n

Figure A-23

25. It will trigger a new browser tab to access NGNIX Web App https://nginx-front-app-vod-
poc.apps.sno.ocp4.ampere

® © ® 5 Topology - Red HatOpenshift x Bl httosiinginx-front-app-vod-c X 4

C A NotSecure front-app-vod $n0.0cp4.ampere hx @ *»0O@Q
A\ HOME DASH HLS
AMPERE

HLS

Ampere Al integrating Al frameworks such as AIC: Run Android in the cloud, at high scale We built a system called CIDR: Continuous
Tensorflow and Pytorch and on Ampere Arm based CPU L3 Integration, Delivery, and Regression

1

Ampere Al integrating Al frameworks such as AIC: Run Android in the cloud, at high scale We built a system called CIDR: Continuous
Tensorflow and Pytorch and on Ampere Arm based CPU Integration, Delivery, and Regression

Figure A-24

26. The demo is ready for serving Video-on-Demand Streaming to audience


https://nginx-front-app-vod-poc.apps.sno.ocp4.ampere/
https://nginx-front-app-vod-poc.apps.sno.ocp4.ampere/
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