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NAME
gxa—setup is a HW/TO manual to set up GigA+ on a single (hon-balanced)eserv

SYNOPSIS
This document prades an gample of the steps needed to install and configure GigA+ on a singl, seithout data replication or load balancingatved.

INSTALLA TION and REMO VAL

GigA+ is installed on Linux from either a .deb package or an .rpm, depending on et thstritution. On FeeBSD, the installation is done from a compressed tar
archie.

Installing (r emoving) from RPM

The initial file for an RPM installation is a tarball arehithat one uploads to the destination serf@nce copied, the contents of the arehinust be dracted:
therell be an RPM and a shell script inside. The scriptuskad (with admin prileges) gven the name of the rpm as a parameter

Heres an &apmle of hav it's done:

tar -xvf gigaplus-0.1-2.2.x86_64.tar
gigaplus-0.1-2.2.x86_64.rpm
install-gigaplus-rpm.sh

sudo ./install-gigplus-rpm.sh gigplus-0.1-2.2.x86_64.rpm

The installation script will install the necessary repositories and packagasnmyum(8) in the processoluninstall, one mustwoke yum(8) manuallyas in
sudo yum remee gigaplus

Installing (r emoving) from DEB
For a Debian—compliant install the GigA+ tarball arehicontains a .deb package and install-gébscript. D install, one simply runs the script with the path to the

.deb as a parametefhe underlying call to apt—get(8) tak care of the dependencies. Uinistaduld be performed with apt-get as well. Here are the vate
examples:

sudo ./install-delsh gigplus.deb

“Itmp$ sudo ./install-desh gigplus.deb

Selecting preiously unselected package gpgus.

(Reading database ... 88467 files and directories currently installed.)
Preparing to unpack gaglus.deb ...
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Unpacking gigplus (1.5-7.4) ...

Setting up gigplus (1.5-7.4) ...

Processing triggers for man-db (2.6.7.1-dnio1) ...

Reading package lists... Done

Building dependenctree

Reading state information... Done

0 upgraded, 0 mdy installed, O to remee and 9 not upgraded.

To uninstall:

NB: GigA+ dependencies will not be uninstalled automaticdfgase use apt—get autemove to puge them.

“Itmp$ sudo apt-get reme gicaplus
Reading package lists... Done
Building dependenctree
Reading state information... Done
The following packages will be REMZED:
gigaplus
0 upgraded, 0 mdy installed, 1 to remee and 9 not upgraded.
After this operation, 6636 MB disk space will be freed.
Remwing gigaplus (1.5-7.4) ...
Processing triggers for man-db (2.6.7.1-dnio1) ...

Installing (r emoving) on FreeBSD

A tarball archive is pravided for installation on FreeBSD. Extract it into a separate directory and fillinstructions in the INSLL.txt file. Heres an @ample:
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$ls

INSTALL.txt Makefile install-bsd-deps.sh  opt tarball-setup.sh

$ cat INSALL.txt
# @(#) installation instructions for Giglus (tarball)
#

To install Gigaplus, just run at the prompt:

male install - to install into the dafilt location (root-based);
OR
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PREFIX=/your/cursom/root makinstall - to install to a custom root location.
To uninstall, do the sameibwith the 'uninstall’ mak taget:
male uninstall - to uninstall from the d@eflt location;

OR
PREFIX=/your/cursom/root makuninstall

NB: uninstall will attempt to delete all priesly installed files,
but not the directories or griiles that yowe created there.

# EOF __

$

$ sudo mak install

Installing GigA+

All dependencies already installed
Done.

$ type gxws

gxws is /ustr/local/bin/gxws

Uinistalling is as simple:

$ sudo ma& uninstall
Uninstalling GigA+
Done.

IMPOR TANT: the installation script under FreeBSD uses pkg(8) system to install dependencies. If ports are to be used instead, please modify the install-bsd-
deps.sh (part of the aratd) accordingly

NB: GigA+ dependencies will not be uninstalled automatically

LICENSE
A license is required to run GigA+ modules. If we just run a module,nee would see that aalid license is missing.

$ gxws -V
oxws (Web service) 0.1-1.5 (fea395-bsdyuéar [FreeBSD 11.0 FreeBSD (amd64) - 11.0-RELEASE-p1/amd64] (udefined) 6f1662&24h B017-07-19
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= ERROR: License not found, please contact support@unigcom ==

License walidation filed

Generate the sever key
For a license to be generated, a seregrikrequired. Almost\wery module of GigA+ can generate one using the —K option.

$ sudo -u gigplus gxws -K
System ky: [1dbd23e4d70f2666230816958087c9800a2d8354a532] (0x188a)

NB: Undef Linux you can generateykwithout sudo(8) ; havever, on FreeBSD you need to used sudo -u gigaplus or add your current user to the kmem group.

Get and \alidate the license
Include the semr key(s) in the license-request email to support@pxycom. Get a license tarball containing gxa.lic file — this is your license/e $ze license in
a safe place and malsure you hae a backup cap

Validating a license is simple: cpgxa.lic to a temporary folder and run gxws -V:

$ uname -svr

FreeBSD 11.0-RELEASE-p1 FreeBSD 11.0-RELEASE-p1 #0 r306420: Thu Sep 29 01:43:23 UTC 2016 root@idlemiizeh og:/usr/obj/usr/src/sys/GENERIC
$ gxws -V

gxws (\eb service) 0.1-3.2 (giglus) rgular [FreeBSD 11.0 FreeBSD (amd64) - 11.0-RELEASE-p1/amd64] (2017-12-31) 61671e1f/2258088;2917-08-01

In the info string the licensexpiration date in the round bragts, past thelild platform: (2017-12-31). Wre good to go until the yearend. Nav that we knav
this license wrks, we can cop(or link) gxa.lic to /etc (Linux) or /usr/local/etc (FreeBSD).itWthe license copied, it can be seen frolywarere on the host.
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cp gxa.lic /opt/gxaletc

sudo In -s /opt/gxaletc/gxa.lic /usr/local/etc/gxa.lic

pushd /tmp

$ gxws -V

gxws (&b service) 0.1-3.4 (fea454-setupjukar [FreeBSD 11.0 FreeBSD (amd64) - 11.0-RELEASE-p1/amd64] (2017-12-31) ¢11d899c¢/225808@2;2017-08-02
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PRE-CONFIGURATION TASKS
There are a f& things that should be done before we get to setting up configuration and running GigA+ modules.

Read the documentation
Not all of it, of course. But dort’go ary further untill youve read gigaplus(1) man page and understood what kind of a setup you need. Do you need HLS? Single-
or multi-serer setup? W you use gxng(1) as the file semvor would you rely on NginX to do the job? It mesksense to get acquainted with the names of GigA+
modules, for the will keep getting used throughout this manual withoytaaiditional hints on their purpose.

Check your source streams
The streams thateuld become yourhmnnels need to be accessible on this eeiperiod. So, please check that you can read themmailticast streams, you can
use tools like multicat(1) from VideoLAN or ncl(1) supplied with GigA+, or gnother tool. If you are going to dedir a stream via HLS, malsure that it is
HLS-compliant in codecs and can be analyzed with fifre(1) utility.

NB: ffpr obe(1) and ffmpeg(1) are NlGinstalled by dedult, so you might need to install them (as part of ffmpeg suite) manually

Decide on ypur data storage
If you intend to use BR in your HLS delrery (non-HLS ¥R is not aailable), you might need quite a bit of storage space for vidpuesgs. That storage could
be all in one logical @ume or spread across féifent (sharded) disks.od need to knw all the partitions to be wolved. If needed, replace one of the /opt/gxa
(GigA+ data root) directories with a soft link, as in:

$ Is -Id /opt/gxa/channel
Irwxrwxrwx. 1 gigaplus gigplus 16 BDND» 20 19:27 /opt/gxa/channel -> /mnt/hd1/channel

Adjust ownership on GigA+ data directories
Make sure thatwnership/permissions on /opt/gxa (data root for GigA+) and its subdirectories matchxpeatations. Initially thg are evned by gigplus:wheel.

$ Is -Id /opt/gxa
drwxrwxr-x 8 gigaplus wheel 512 Aug 2 11:53 /opt/gxa/

Enable core dumps
Core dumps are essential (to analyze crashes of binary components). Please ensure core dumps are enabled, get generated and go to the directory of your choice
the format of your choosing. Mg process id in the core—dump name is a lot of help to venogorks on it later The folloving script enables core dumps on
Linux:

cat corep.sh
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# @(#) Males sure cores are dumped in a proper format.

core_dir=/opt/gxal/core
[ -d "${core_dir:?}" ] || mkdir -m 777 ${core_dir}

echo '1’ > /proc/sys/fs/suid_dumpable
echo '/opt/gxal/core/%e.%p.core’ > /proc/sgstiel/core_pattern

# EOF __

Ensure emails can be sent
Email notifications are sent by at least one GigA+ script, so SMTP shouldrkimgvon your serr. vsm uses mailx(1) to send email notifications.

SETTING UP CONFIGURATION
There are tw defult config files supplied with GigA+ package: gigaplus-defauwitamd gigaplus-default.conf. Both should be made copies of, edited and then
copied to /etc (/usr/local/etc) as gigaplusemd gigaplus.conf. The daflt config files are initially at /opt/gxa/etc, their copies are also at /etc (/usr/local/etc).

cd /opt/gxaletc
cp gigpplus-dedult.ev gigaplus.em
cp giggplus-dedult.conf gigplus.conf

The .ew config is a small one,ut gigaplus.conf contains sections for all the GigA+ modules, sdl We’editing it in phases, step by step. In order to understand a
section of gigaplus.conf, one must read theveelepage(s) of the documentation.

gigaplus.ewv
This configuration is a shell script used by GigA+ to set globat@mment \ariables.

$ cat gigplus.em

# @(#) GigA+ settings for shell scripts

#

# This file is included by GigA+ shell scripts
# to initialize the runtime efronment.

# NB: Itis YOUR responsibility to set the corre@lues and
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# uncomment the necessary parameters.

# Root directory for GigA+ data (MANBTORY).
GXA_ROQOT=/opt/gxa

# Root directory for channel data (MAMDORY).
GXA_CHANNEL_ROQOT=/opt/gxa/channel

# Directory for channel specs.
GXA_SPEC_DIR=/opt/gxal/etc/spec

# Directory for log archvies.

# Channel-specific logs reside within channel-named subdirectories,
# others under "${GXA_LOG_ARCHIVE}/common" subdirectory

#

# Re-define when logs are to be stored onfaréifit \olume/partition.

#

GXA_LOG_ARCHIVE=/opt/gxallog/archie

# Email for the system administraror (to send system reports to).
GXA_ADMIN_EMAIL=

# EOF __

The first thing to do it to set the GXA_ADMIN_EMAIL propédflyou skip that no alert emailsonld be send when one of your channels go#is@for stops due
to another abnormal situation. Please set the address amdsmakhat mailx sends emails out and your admin can rectiem (emails dohgo straight to junk).

Another reason to edit this file is to use a non-standard pathstidhgly suggest that you do not do that unless absolutely necefsdoy instance, you decide
that your log archies should be on a t&fent partition, just link the dedfilt /opt/gxa/lg/archive to it, as in

In -s /big1/log-archie /opt/gxa/log/archie
and stay with the daefilt values. NB: remember to check the permissions eachvang me you create (or link to) a directory

Once done with edition gigaplusiemmale sure it available as the enronment file from /etc (/usr/local/etc). In order toogd confision with may copies of
gigaplus.em, you might just create a link from /etc (/usr/local/etc) to it.

Version 0.1 August 1, 2017
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sudo In -s /opt/gxa/etc/gaglus.ew /usr/local/etc/gigplus.em
[gigaplus etc]$ Is -I /etc/gaplus.em
Irwxrwxrwx 1 root root 25 NBubY2 29 16:37 /usr/local/etcapius.em -> /opt/gxaletc/gigplus.em

gigaplus.conf: GXWS and GXNG
For this step you must first study gxws(1) and gxng(1) pag@hoW reading them in full, not much could be made sense of here.

In the ws the first thing you mightawnt to look at are network interface names for the user/admin listeners (seabit tefall so that you can try the module with-
out ary modifications).

HLS is enabled by defult (ws.hls.enabled = true), set it to false if you doneed HLS.

Turn of built-in TPUT stats if you wn't be using reports: stats consume CPU and (under much stress)b&an knen to cause some instability
ws.tput_stats.enabled = false.

In this scenario, wé’be using HLS and linear streamingib(in in this &ample) will not use the TPUT stats (ws.tput_stats.enabled = false).

$ sudo gxws -C ./gaplus.conf

2017-08-02 13:07:07.135342 MSK (INF) GWS Config file=[ Apiys.conf]

$

$ sudo ps aux | grep gxws

gigaplus 3773 0.0 0.8 14140 4152 - S 13:07 0:00.00 gxws -&pligigconf (gxa)

$ tail -f /opt/gxa/log/gxws.log

2017-08-02 13:07:07.139158 MSK 3773 (NRM) GWS gxwslf\&ervice) 0.1-3.4 (fea454-setupgukar [FreeBSD 11.0 FreeBSD (amd64) - 11.0-RELEASE-p1/amc
2017-08-02 13:07:07.139171 MSK 3773 (INF) GWS Config read fromdplig.conf]

2017-08-02 13:07:07.139199 MSK 3773 (INF) GWS Runtime pid=3773 uid/gid = 1002/1002 running in [fusr/home/bsl45/tmp]

2017-08-02 13:07:07.139362 MSK 3773 (INF) GWSARTED listener fd4 for ADMIN requests on 100:4047; O requests pending

2017-08-02 13:07:07.139447 MSK 3773 (INF) GWSARTED listener fd5 for MODULE requests on /opt/gxa/run/comm.sbcR requests pending

2017-08-02 13:07:07.139469 MSK 3773 (CRI) GWS GWS [pid=3773] is running.

2017-08-02 13:07:07.139730 MSK 3773 (INF) GWS Enterimmeloop

It's fair to note that gxws is not (yet) listening for user requests becaaseaiting for the first gxng to attach. In the scenario where we tdoeéd a gxng to
process requests (only gxws and NginX), we could mark a listener as no_gng = true.
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{ alias="int1"; ifc = "all"; port = "5146"; dedult_af = "inet"; is_safe = true; no_gng = true; }

That would cause gxws to start listening on int1 rigiiegy.

The ng section of the config is rather comglby itself (please do not gkect to read gxng(1) manpage thoroughlyt tor the immediate purpose (initial setup, not

tuning), we change only one thing: ws.tput_stats.enabled = false.

NB: if we were to go for an HLS-only setup, we could completely disabifebs (ngbufd.enabled = false) and s& on memory consumption. Since ddje

using linear streams too, we need théfdys, so bifd stays enabled.

We start gxng manually to maksure the configurationonks:

$ sudo gxng -C ./gaplus.conf

$ ps aux | grep "gxng|gxws"

gigaplus 6099 0.0 0.8 14140 4152 - | 16:24 0:00.00 gxws -@pligsgconf (gxa)
gigaplus 6111 0.0 0.91128440 4380 - | 16:25 0:00.00 gxng -&plgggconf (gxa)

$ tail -f /opt/gxa/log/gxng.log

2017-08-02 16:25:25.033550 MSK 6111 (INF) GNGwvnlufd_rec: 0x8014422c0 path=[]: BR15 - fd-1/m(0x83d600000)
2017-08-02 16:25:25.033562 MSK 6111 (INF) GNGwvnlufd_rec: 0x801442400 path=[]: BR16 - fd-1/m(0x841600000)
2017-08-02 16:25:25.033850 MSK 6111 (INF) GNG open_domain_client: fd=2 connected to [/opt/gxa/run/costim.sock
2017-08-02 16:25:25.034177 MSK 6111 (CRI) GNG CONNECTED to WS [/opt/gxa/run/comet]sfadk2

2017-08-02 16:25:25.034426 MSK 6111 (CRI) GNG GNG [pid=6111] is running.

2017-08-02 16:25:25.034575 MSK 6111 (INF) GNG Enteriremeloop

$ sudo kill 6099 6111

Now that we kna that the configuration arks, we mak it permanent and start gxws and gxng from the script:
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$ sudo In -s /opt/gxaletc/gglus.conf /usr/local/etc/giglus.conf

$ In -s /usr/local/share/gaglus/scripts/gxa-requests.sh
$ ./gxa-requests.sh
Usage: ./gxa-requests.sh [--nopm|--killpm] start|stop|status [num]
Where:
gxpm will NOT launch if --nopm specified at start;
will NOT stop gxpm unless --killpm specified at stop;
num = number of (gng) engines to launch [1..64]

August 1, 2017

gxa-setup(s



gxa-setup(b)

GigA+ setup manual page gxa-setup(s

Set GXA_ DEBRJG=1 to see what commands are run.

$

$ sudo ./gxa-requests.sh --nopm --nopin start 2

[GXWS] is not running.

Starting GXWS ...

Starting GXNGL1 ...

Starting GXNG2 ...

Pausing for 1 second(s).

GXWS [6651] SARTED

GXNG [6664] SARTED

GXNG [6678] SARTED

[GXPM] is not running.

$

$ sudo ps aux jgeep 'gxws|gxng’ | grep -vgeep

gigaplus 6651 0.0 0.8 14140 4152 - S 17:19 0:00.00 /usr/local/bin/gxws -q -1 /opt/gxa/log/gxws.log -p /opt/gxa/run/gxws.pid (gxa)
gigaplus 6664 0.0 0.9 1128440 4380 - S 17:19 0:00.00 /usr/local/bin/gxng -q -l /opt/gxa/log/gxngl.log -p /opt/gxa/run/gxngl.pid (gxa)
gigaplus 6678 0.0 0.9 1128440 4380 - S 17:19 0:00.00 /usr/local/bin/gxng -q -l /opt/gxa/log/gxng?2.log -p /opt/gxa/run/gxng2.pid (gxa)
$

$ sudo ./gxa-requests.sh stop

GXWS [6651] is running

GXWS [6651] stopped.

$

We've used ——nopm not to start gxpm, because weehaot configured it yet, and ——nopin not to assign CPlih&y to gxngs, becasue the test box has just one

core.

This configuration is enough for one to start testing linear streaming. Start gxws and gxngseaandhbase vic, wget or grother tool with an ailable multicast
group (or a unicast HTTP URL) to see the dataifig. See gigaplus(1) fon@mples of linear—streaming requests. Example of a linear—stream request:

$ wget -O /de/null *http://192.168.1.112:4046/udp/239.1.2.30:3333’

gigaplus.conf: GXPM using GXNG
This part requires one to read gxpm(1) page first. Here we edit the gpm section of gigapagd test-launch gxpm.

ogxng(1) will be the HTTP seer delvering HLS data ggments, so we change the gpm.item_urlefix. The prefix will nav direct trafic back to gxws(1) user lis-
tener and the his—&r URL se@gment specify to gxws that this query is for a datprsnt via gxng.

Version 0.1
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$ diff /opt/gxa/etc/gigplus.conf /opt/gxa/etc/gigplus-dedult.conf
206c211
< item_url_prefix = "http://192.168.1.112:4046/hls-fra/";

> item_url_prefix = "http://acme.tv:4046/hls-fra/";

$ sudo ./gxa-requests.sh --nopin start 2
[GXWS] is not running.
[GXPM] is not running.
Starting GXPM ...
Starting GXWS ...
Starting GXNGL1 ...
Starting GXNG2 ...
Pausing for 1 second(s).
GXWS [6768] SARTED
GXNG [6781] SARTED
GXNG [6794] SARTED
GXPM [6760] SARTED
GXNG [6794] is running

SETTING UP HLS CHANNELS

This chapter requires that you study and understand the vsm(1) , vsm-scripts(1) and gxseg(1) pages, on top of all the prior reading requiremagredsorcon-
sider reading wux(1) page (not a must).

Launching a simple multicast—-based channel (that requires no trans—codirid)be the first step. The chapter concludes with setting up and testing three chan-
nels, this would cover both /R and immediate trans—coding.

A simple channel

An example of a vsm(1) channel spec is\pded in /usr/local/sha/doc/gigaplusheamples/ (FreeBSD, skipocal’ under Linux). V& copy and edit it to suit out
needs. Our channel is going to be multicast—based, without much deda siace it wuld be serving only LIVE HLS requests.

$ cp /usr/local/share/doc/giglus/eamples/vsm-channel.spec spec/cablel.spec
$ vim spec/cablel.spec

$ diff spec/cablel.spec /usr/local/share/do@pigs/eamples/vsm-channel.spec
6¢c6
< cha_ID="cablel"

> cha_ID="samplel-hd"
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12c12

< cha_URL="udp://239.1.2.30:33333"
> cha_URL="http://acme.tv:4046/udp/239.1.2.30:33333"
18c18

< # cha_PFX="http://localhost:8181¢ge
> cha_PFX="http://localhost:8181(g&
23c23

< # cha_SHARDS="el1:v0l2:v0I3"

> cha_SHARDS="gl1:vol2:vo0I3"

35¢35

< # cha_DURAION=6

> cha_DURAION=6

41c41

< # cha_RLLOVER=3600

> cha_ROLLOVER=3600

No shards are needed (since we tageep much data).df temporary sgments we assume that theaidf choice (/tmp) is fine. Automatic rollvers were dis-
abled: we will schedule roll~rs via con(8) using foce-rolloversh script. Sgment duration is 6 seconds. Channel-specific prefix is not needed sinceewe ha
the global gpm.item_url_pefix set up in gigaplus.conf.

If you already kne how much of data each channebwd be &pected to hold, you should sdtac LMARK_DISKSIZE anche_ HMARK_DISKSIZE parameters.
The second of those is the high threshold that your channel shagldaaer-reach in size. The first one is the minimal amount of data that the channel should
accumulate before hos(1) considers reimg stale data ggnents.

Before we go furthelet’s check if the channsl'codecs are HLS—compliant.idéo: H.264 format and audio in AA MP3, AC-3 or EC-3. From ffpobe(1) we get
HLS-compliant A/V specs:

Stream #0:0[0x100]: Meo: h264 (High) ([27][0][0][0] / 0x001B), yuv420p(progress), 1280x640 [SAR 1:1 BR 2:1], 23.98 fps, 23.98 th80k tbn, 47.95 tbc
Stream #0:1[0x101](eng): Audio: ac3 ([129][0][0][0] / 0x0081), 48000 Hz, 5.1(side), fltp, 448 kb/s

A directory must be created for the channel. There vsm will store datiaeses as well as channel meta—data, such as manifests, pidfiles, channel-specific logs, etc.

$ sudo -u gigplus mkdir -m 775 -p /opt/gxa/channel/cablel
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$ Is -Id /opt/gxa/channel/cablel
drwxrwxr-x 2 gigaplus wheel 512 Aug 2 22:46 /opt/gxa/channel/cablel/

$

$ vsm

vsm (GigA+ Mdeo stream manager) 0.1.3-8
Usage: /usr/local/bin/vsm [-| logfile] specfile [ggseptions]

$

First we start vsm(1) without the log to see if the sperka

The bottom lines (after &ifing for gxsg(17868)) are the STDOUT from the channel-bound gxsegy liites contain meta—data sent to gxpm(1) via wux(1) util-

$ sudo -u gigplus vsm spec/cablel.spec

2017-08-04 MSK 11:30:47 vsm 17801ART vsm 0.1.3-15-.: /usr/local/bin/vsm specs/cablel.spec
2017-08-04 MSK 11:30:47 vsm 17801 Re-loading spec=specs/cablel.spec

2017-08-04 MSK 11:30:47 vsm 17801 Set /opt/gxa/channel/cable1l/vsm.pid with vsm(17801)
2017-08-04 MSK 11:30:57 vsm 17801 Launched cable1/udp://239.1.2.30:3333

2017-08-04 MSK 11:30:57 vsm 17801aitihg for gxsg(17868)

1501835465:
1501835470:
1501835477:
1501835483:

>> SEGMENTable1/20170804-11/64728487.ts 1501835457 8.300000 3957964 0 64728487
>> SEGMENTable1/20170804-11/65475487.ts 1501835465 5.214000 2478780 0 65475487
>> SEGMENTable1/20170804-11/65944747.ts 1501835470 6.798000 3314252 0 65944747
>> SEGMENTable1/20170804-11/66556567.ts 1501835477 5.505000 2890876 0 66556567

ity. For the immediate purpose thmdicate that the stream is beingys®nted - the spec is operational.

Next, we want to be able to manage (start|stop|status) this channel via the control script: gxa-channels.gat, Fve first need to cgpout spec to
/opt/gxal/etc/spec, where itowld be seen by the script. Then we can check for the chaustelis/uptime, start and stop it.

Version 0.1

$ cp specs/cablel.spec /opt/gxa/etc/spec/

$ In -s /usr/local/share/gaglus/scripts/gxa-channels.sh

$ ./gxa-channels.sh

Usage: ./gxa-channels.sh [--nopm] [--pause N] start|stop|statusighufdbannel}|all]

Options:

--nopm = do NO attempt to start/stop gxpm.
--pause = wit N [5] seconds before checking on channels after start.

Note:

August 1, 2017
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shutdeavn mode needs no parameters, it will stop all channels and gxpm.

GigA+ channel launch script (feel free to modify).

This script is part of GigA+. Cgpight 2017 by Bvel Cherenkv
$

$ ./gxa-channels.sh --nopm status

gxpm [17158] is running

Channels:

cablel: (ON) uptime: 00d 00h:06m:23s
$

$ sudo ./gxa-channels.sh --nopm stop
gxpm [17158] is running

Channels:
cablel: (ON) uptime: 00d 00h:06m:53s

Stopping all

cablel stopped (pid=17958)
One second...

gxpm [17158] is running

Channels:
cablel: (OFF) - stale pidfile (17958) reved
$

Channel with incompliant audio
Moving on to a more comptecase, another sourceeWill use ffprobe(1) (agin) to check whether the source stream is HLS—compliant.

Stream #0:0[0xcd]: Meo: h264 (High) ([27][0][0][0] / 0x001B), yuv420p(tlat470bg, top first), 720x576 [SAR 12:1AR 15:11], 25 fps, 50 th©O0k tbn, 50 tbc
Stream #0:1[0x131](rus): Audio: mp2 ([4][0][0][O] / 0x0004), 48000 Hz, stereo, s16p, 192 kb/s

As we see, audio is mp2 — incompliant. NB: it does not mean that all playerswd not play the stream backjttsome definiely will reject it. Before you decide
to transcode, check if you may NQ@equire trans—coding for your particular players. If you do opt to transcode, read on.

Unlike video, audio is (relately) easy to trans—code on the fiynd that what well do by adding a transcoding task to the spec. First we test though:
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$ ffmpeg -re -i http://acme.tv:4404/champ?2 -map 0:0 -map 0:1 -vcodegc-capaac -map_metadata 0:p:0 -f gigetranscoded.ts
$ ffprobe transcoded.ts

Stream #0:0[0x100]: Meo: h264 (High) ([27][0][0][0] / 0x001B), yuv420p(tlat470bg, top first), 720x576 [SAR 12:1AR 15:11], 25 fps, 50 thO0k tbn, 50 thc
Stream #0:1[0x101](rus): Audio: aac (LC) ([15][0][0][0] / 0xO00F), 48000 Hz, stereo, fltp, 133 kb/s

The ffmpeg options we supplieceleps video AS—-IS and trans—codes audio t6 AQur transcoding task will look as bealo

# Transcode to A& audio.
cha_TRANSOPT="-map 0:0 -map 0:1 —vcodec gopc:a aac"

As we test-run the channel, werify that our audio is @ AAC:
ffmpeg -loglevel quiet -i http://acme.tv:4404/champ2 -map 0:0 -map 0:1 -vcodac-capaac -map_metadata 0:p:0 -f mise | gxsg -N champ2 --source pipe:

$ ffprobe /opt/gxa/channel/champ2/20170804-14/14910240.ts

Stream #0:0[0x100]: Meo: h264 (High) ([27][0][0][0] / 0x001B), yuv420p(tlat470bg, top first), 720x576 [SAR 12:1AR 15:11], 25 fps, 50 thO0k tbn, 50 thc
Stream #0:1[0x101](rus): Audio: aac (LC) ([15][0][0][0] / 0xO00F), 48000 Hz, stereo, fltp, 126 kb/s

NOTE: Sometimes a channelowld start manually it not the first time from the gxdxannels.sh script. The first clueowld be the vsm.¢gpfound at the channel
root (in this case — /opt/gxdannel/tlamp2/vsm.lg). From there, it may takone to a gxseg log, in the same directd¥ith plenty of warnings there lig belav:

2017-08-04 14:21:41.051865 MSK 18826 app_ruARNING: stream[1] no PTS/DTS pvied, PTS/DTS=-9223372036854775808/-9223372036854775808

it would male sense just to re—try the launch:

$ sudo ./gxa-channels.sh start champ2
gxpm [17158] is running

appending output to nohup.out
champ2 [18904] is running

Pausing for [5] seconds..

gxpm [17158] is running

Channels:
champ2: (ON) uptime: 00d 00h:00m:06s
$

$ ./gxa-channels.sh status
gxpm [17158] is running
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Channels:

cablel: (OFF)

champ2: (ON) uptime: 00d 00h:09m:42s
$

Meanwhile, gxpm rotates the stalegsaents (bgond our 600—second windd, as we see from the log:
2017-08-04 14:36:12.328090 MSK 17158 (INF) GPM apply_src_changes: retiring [champ2/20170804-14/732720.ts] (m1) 6.4400Q0tabb3% 520003 sec
2017-08-04 14:36:12.328097 MSK 17158 (INF) GPMyckz sgfile: remwing [/opt/gxa/channel/champ2/20170804-14/232320.ts]

DVR channel with disk shards
The net steps wuld be to set up a long-ternVB channel — news3. The channel will hold a lot of of data, this means thhheed more space for itggseents
than for the tw previous channels. W will spread the ggments of the e channels across threedardisks mounted to /opt/disk1, /opt/disk2 and /opt/disk3. The
structure of /opt/gxalannel directory will looks as bela

$ls-l

total 12

drwxrwxr-x 3 gigaplus wheel 512 Aug 4 17:23 cablel
drwxr-xr-x 3 gigaplus wheel 512 Aug 4 17:04 champ?2
Irwxr-xr-x 1 gigaplus wheel 10 Aug 4 17:45 diskl -> /opt/disk1
Irwxr-xr-x 1 gigaplus wheel 10 Aug 4 17:45 disk2 -> /opt/disk2
Irwxr-xr-x 1 gigaplus wheel 10 Aug 4 17:45 disk3 -> /opt/disk3
drwxr-xr-x 2 gigaplus wheel 512 Aug 4 17:46we3

$ Is -l diskl/

total 4

drwxr-xr-x 2 gigaplus wheel 512 Aug 4 17:46we3

$

The top—le@el nevs3 subdirectory will hold meta—data, thews3 subdirectories under disk1..disk3 will hold datgments. The channel will hold 24 hours, i.e.
86400 seconds of data. The valet changes in the speowd be:

cha_SHARDS="disk1:disk2:disk3"
cha_CARCITY=86400

As we test-run ngs3, we can see hwadata sgments are spread:

1501858803: >> SEGMENTisk1/n&vs3/20170804-18/7820397290.ts 1501858802 5.000000 1664364 0 7820397290
2017-08-04 MSK 18:00:03 vsm 2256 base g{28804) is running, playlist=/opt/gxa/channelis8/gxsg0-navs3.m3u8
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2017-08-04 MSK 18:00:03 vsm 2256 Launcheds@http://encl4.4net.tv:4046/udp/239.222.55.102:5000

2017-08-04 MSK 18:00:03 vsm 2256aliting for gxsg(2304)

1501858808: >> SEGMENTisk2/nevs3/20170804-18/7820847290.ts 1501858803 5.000000 1706852 0 7820847290
1501858813: >> SEGMENTisk3/nevs3/20170804-18/7821297290.ts 1501858808 5.000000 1658160 0 7821297290
1501858818: >> SEGMENTisk1/nevs3/20170804-18/7821747290.ts 1501858813 5.000000 1675644 0 7821747290
1501858823: >> SEGMENTisk2/nevs3/20170804-18/7822197290.ts 1501858818 5.000000 1700648 0 7822197290
1501858828: >> SEGMENTisk3/nevs3/20170804-18/7822647290.ts 1501858823 5.000000 1604768 0 7822647290
1501858833: >> SEGMENTisk1/nevs3/20170804-18/7823097290.ts 1501858828 5.000000 1758176 0 7823097290
$ Is /opt/disk1/nes3/20170804-18/

7820397290.ts 7821747290.ts 7823097290.ts 7824447290.ts 7825797290.ts

$

We start ne/s3 in the rgular fashion nev:
$ sudo ./gxa-channels.sh stariva8
gxpm [1902] is running
appending output to nohup.out
news3 [2410] is running
Pausing for [5] seconds..
gxpm [1902] is running

Channels:
news3: (ON) uptime: 00d 00h:00m:06s

Setting up for 24/7 sevice
Reading material for this section is vsm-scripts(5) page from GigA+ and th&tats(8) page from the system documentatioor. feference on spec parameters,
please consider re-reading vsm(1) documentation.

The first thing we do is: we add (uncomment) cha_ ADMIN_EMAIL parameter in all our specs and set iatiol @mail of a dedicated tech—support person.

The net thing to consider is schedulingpovers. From prior gperience, a rolieer should happen at least once per. dRlyings can (potentially) go wrong during
a rollover, so it should not be done at thaslp hours. Neither should it be at an hour wheailare would be unnoticed — &'truly your call when it should happen.
For this ekample | picled the time close to 5 am for rollers on the three channels we'set up.

Another consideration is NDto roll over all channels at once. Should roNers fil on more than one channel, nobodgnts to handle it all at once. But schedul-
ing is truly your call.
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Log rotation for vsm and gxseg is . hos script will do that (see vsm-scripts(5) for proper optionspr Bach channel we create (set up) a log—eectirectory
under /opt/gxa/lg: archve/channell, arché/champ?2, etc. Of course, those directories could be just links to another partition/storage, if neeldetigle sense
to keep archies on a slwer medium than ggnent files and meta—data).

hos also does ggnent rotation. gxpm handles rotation only when a channel is ONLINE, so hos is needed forthablmecases when a channel goes OFFLINE
and gxsm no longer remembers thgsents left behind. hos is a safety belt, in ayWwVe want to schedule at least one run of it thatild rotate vsm.fp We also
schedule a status report thatwid alert us if ap channels are 8iine. A channel that is supposed to belafe should hae a SUSPEND file in its root directorgs

in /opt/gxa/tannel/©amp2/SUSPEND.

The crontab nw looks like belav:

$ sudo -u gigplus crontab -I
PATH=/sbin:/bin:/usr/shin:/usr/bin:/usr/local/bin:/usr/local/shin
SHELL=/usr/local/bin/bash

#

# CABLE1

#

# Hourly hos(1).

34 **** [usr/local/bin/hos --sysrep cablel

# Daily hos(1) to rotate vsm log.

20 2 * * * Jusr/local/bin/hos --sysrep -L cablel

# Roll-over

30 0 * * * Jopt/gxa/scripts/force-roller.sh /opt/gxa/channel/cablel
#

# CHAMP2

#

# Hourly hos(1).

12 * * * * [Jusr/local/bin/hos --sysrep champ2

# Daily hos(1) to rotate vsm log.

45 2 *** [usr/local/bin/hos --sysrep -L champ?2

# Roll-over

40 0 * * * Jopt/gxa/scripts/force-rolieer.sh /opt/gxa/channel/champ2
#

# NEWS3

#

# Hourly hos(1).

05 * * ** usr/local/bin/hos --sysrep mes3
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# Daily hos(1) to rotate vsm log.

57 2 * * * Jusr/local/bin/hos --sysrep -L ws3

# Roll-over

20 0 * * * Jopt/gxa/scripts/force-roller.sh /opt/gxa/channel/mes3
#it

# COMMON

#it

# Hourly alert:

36 * * * * Jopt/gxa/scripts/gxa-channels.sh --alert status
40 * * * * Jusr/local/bin/hos --common --sysrepyan

#

# END OF RBLE

NB: having PATH and SHELL assignments is crucial for cron jobsonk under FeeBSD. hos relies on finding bash(1) viauéh) which is impossible from
cron(8) ewironment without the pre—sefAlPH. Do note that under Linux bash is N@nder /usr/local.

Once yowre set up the antable(8) , do ma& sure yowe seen your jobs run before youdedhe system be. Go to a mail client€li&lpine(1) ) and check your

email from cron jobs. Maksure to imoke the mail client under gigaplus user as in:

$ sudo -u gigplus alpine

We start all channels with the gxa-channels.sh script.no

[bsl45@wi-fbsd11 “/tmp]$ sudo ./gxa-channels.sh start
gxpm [1902] is running

appending output to nohup.out

cablel [3554] is running

appending output to nohup.out

champ2 [3645] is running

appending output to nohup.out

news3 [3732] is running

Pausing for [5] seconds..

gxpm [1902] is running

Channels:

cablel: (ON) uptime: 00d 00h:00m:07s
champ2: (ON) uptime: 00d 00h:00m:06s
news3: (ON) uptime: 00d 00h:00m:06s

GigA+ setup manual page
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$

Playback: testing the whole chain
We start gxws, gxng using the control script:

$ sudo ./gxa-requests.sh --nopin start
Passvord:

[GXWS] is not running.

GXPM [18474] is running
Starting GXWS ...

Starting GXNGL1 ...

Pausing for 1 second(s).
GXWS [19155] SARTED
GXNG [19167] SARTED
GXPM [18474] SARTED

$

$ sudo ./gxa-requests.sh status
GXPM [18474] is running
GXWS [19155] is running
GXNG [19167] is running

$

Requesting non—-HLS channel from gxws:

$ wget -O /de/null *http://192.168.1.112:4046/udp/239.1.2.30:3333’
--2017-08-09 18:40:01-- http://192.168.1.112:4046/udp/239.1.2.30:3333
Connecting to 192.168.1.112:4046... connected.

HTTP request sentyaiting response... 200 OK

Length: unspecified [application/octet-stream]

Using the same URL with vic or another player should result in the playback of the unicast-relayed channel.

Saving to: &/de/nulla

[ <=>

Playing back an HLS channel:

Version 0.1
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$ cvlc -vvv http://192.168.1.112:4046/hls-m3u/champ?2/playlist. m3u8

[00007f25a0c03df8] httple stream daly: updating hls stream (program-id=0, bandwidth=0) hag®eets

[00007f25a0c03df8] httple stream daly: - sgment 85 appended

[00007f25a0c03df8] httple stream daly: - sgments n& max duration 4

[00007f25a0c03df8] httple stream daly: - sgment 86 appended

[00007f25a0c03df8] httple stream daly: - sgments n& max duration 4

[00007f25a0c03df8] core stream dgb creating access 'http’ location="192.168.1.112:4046/hls-fra/champ2/20170810-13/41849760.ts’, path="(null)’
[00007f259c000958] core access dghlooking for access module matching "http": 25 candidates

[00007f259c000958] http access dgbquerying proxy for http://192.168.1.112:4046/hls-fra/champ2/20170810-13/41849760.ts
[00007f259c000958] http access dgbno proxy

[00007f259c000958] http access dgbhttp: serer="192.168.1.112’ port=4046 file="/hls-fra/champ2/20170810-13/41849760.ts’
[00007f259c000958] core access dghnet: connecting to 192.168.1.112 port 4046

[00007f259c000958] core access aghbconnection succeeded (setk 12)

[00007f259c000958] http access dgbprotocol 'HTTP’ answer code 200

[00007f259c000958] http access dgbSerer: gxws/0.1-3.24 (fead54-setup)

[00007f259c000958] http access dgbContent-Ype: video/MP2T

This concludes the single-sernsetup for GigA+. Stepsvloving multi-serer load-balanced setup procedure avemiin the gxa-lb-setup(5) page of the docu-
mentation.

AUTHORS

Pavel V. Cherenkv

SEE ALSO

gigaplus(1),gxng(1),gxpm(1),vsm(1),vsm-scripts(1),gxseg(1),ncl(1),multicat(1),ime(1),mailx(1)
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NAME
gxa—-Ib—setup is a HOVTO manual to set up GigA+ on one central-point (CP) eewith N >= 1 additional load—balancing nodes (LBNSs).

SYNOPSIS

This document prades an rample of the steps needed to set up GigA+ on a central-point (CP&}, seithh data replication ae@ring multiple (N >= 1) load-bal-
ancing nodes. The manual will be specific to HLS-only setup, without linear—streavargielind with nginx(1) third—party HTTP sesw used both for genent
delivery (instead of gxng(1) ) and as the load—balancatgrgy (or outer).

INSTALLA TION and REMO VAL

These steps should be re-traced from gxa—setup(5) pagewthie't differ since the package is the same. All functionality alreadgred by the non-balanced set-
up manual will be skipped.

Our CP1 serer is going to be running UWintu 14.04 LTS (only for the sak of example).

SETUP of request handlers
The first steps wuld be to set up gxws(1) toonk without gxng(1) modules and then nginx(1) as the welesdor the sgment files.

gxws setup
The initial alterations are, as usual, for the concretearktimterfaces, so we change all as the irdedf name to eth0. Another thing to do is to mark the user inter
face as one not requiring a gxng(1) component. This is done in gigaplus.conf as:
listener: {
admin = { ifc = "lo"; port = "4047"; defult_af = "inet"; };
user ={ifc ="eth0"; port = "4046"; defult_af = "inet"; no_gng = true; };
¥

First we run gxws manually in dag mode to see that the confignks:

“Itmp$ rm -f gxws.log && sudo -u gaplus gxws -Tvvv -C /opt/gxa/etc/giglus.conf -| gxws.log

less gxws.log
2017-08-11 17:04:46.326512 MSK 4962 (INF) GWSARTED listener fd7 for USER requests on eth0:4046; 0 requests pending

~$ wget -O /de/null ’http://192.168.1.103:4046/ping’

--2017-08-11 16:56:20-- http://192.168.1.103:4046/ping
Connecting to 192.168.1.103:4046... connected.
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HTTP request sentyaiting response... 400 Bad request
2017-08-11 16:56:20 ERDR 400: Bad request.
$

The listener is up and responded to a ping with HTTP 400 (Bad request), which indicates that requesisedrandgebcessed.aéan proceed to thextestep.

nginx setup
We install nginx and set up web—accessible directories tw albcess to ggnent files. Setting up is quite simple:

$ sudo apt-get update
$ sudo apt-get install nginx
“ftmp$

There is anxample of a NginX config in /usr/shafdoc/gigaplusfeamples/nginx/serveonf (on Linux, please use /usr/local on BSD). It has a section that opens
up access to our /opt/gxaliannel directory via HTTP port 8181.

#
# Direct access to datagseents.
#
location /channel/ {
root /opt/gxa/;
autoinde on;

We can add this config to NginX and test the access.
$ cp /usr/share/doc/gaglus/@amples/nginx/serr.conf /opt/gxa/etc/nginx-gxa.conf
$ sudo In -s /opt/gxa/etc/nginx-gxa.conf /etc/nginx/conf.d/nginx-gxa.conf
$ pgrep nginx
5492
5493
5494
5495
5496
$ sudo nginx -s reload
$ echo 'empty’ > /opt/gxa/channel/empky
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$ wget -O /de/null "http://192.168.1.103:8181/channel/empty
--2017-08-11 17:40:55-- http://192.168.1.103:8181/channel/etxipty
Connecting to 192.168.1.103:8181... connected.

HTTP request sentyaiting response... 200 OK

Length: 6 [tet/plain]

Saving to: &/de/nulla

100%[ >] 6 ---K/s in Os
2017-08-11 17:40:55 (635 KB/s) - &ldeulla sared [6/6]

$

Also, you can open http://192.168.1.103:818®&ienel/ (mind the IP) in a breser to see emptyt listed. In ay case, we can moretrieve files from our CP1 seev
via NginX.

gxpm setup
We can modify gxpm(1) config to pvie NginX-oriented URLSs in the playlists. First we maakpoint at CP1 cegr, which is NO the final \ersion of the config
since data ggments will be distribted across the nodes (LBNs). The nodes we are yet to saitupe lenable notifications via a multicast groupr Fov, we
male the follaving changes in /opt/gxa/etc/gigaplus.conf:

gpm.item_url_prefix = "http://192.168.1.103:8181/channel/";
gpm.md_report: {
enabled = true;
pub_url = "udp://227.3.2.160:2020";
lid: { prefix = "wi-ub1404"; min = 100; max = 299; };
src_base = "http://192.168.1.103:8181/channel”;
mcast_ifc = "eth0Q";
¥
Setting item_url_pefix will provide URLSs for access via NginX. Enabling reports means that for eachegment rgistered by gxpm ther#’be a multicast mes-
sage to the pub_url group thawds should subscribe to.eNink our configs to /etc to makhem globally visible and test-start gxws(1) and gxpm(1) via script.

$ sudo In -s /opt/gxaletc/giglus.em /etc/gigplus.em

$ sudo In -s /opt/gxaletc/gglus.conf /etc/gigplus.conf
$ In -s /usr/share/gaplus/scripts/gxa-requests.sh

$ In -s /usr/share/gaplus/scripts/gxa-channels.sh

$

$ ./gxa-requests.sh status
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[GXPM] is not running.
[GXWS] is not running.

$

$ sudo ./gxa-requests.sh --nopin start none
[GXWS] is not running.
[GXPM] is not running.
Starting GXPM ...

Starting GXWS ...

Pausing for 1 second(s).
GXWS [6225] SARTED
GXPM [6220] SARTED

$

$ tail -f /opt/gxa/log/gxws.log

2017-08-11 18:14:49.699713 MSK 6225 (INF) GWSARTED listener fd5 for USER requests on eth0:4046; 0 requests pending

2017-08-11 18:14:49.699736 MSK 6225 (INF) GWSARTED listener fd6 for ADMIN requests on 10:4047; 0 requests pending

2017-08-11 18:14:49.699807 MSK 6225 (INF) GWSARTED listener fd7 for MODULE requests on /opt/gxa/run/comm.sbcR requests pending
2017-08-11 18:14:49.699828 MSK 6225 (CRI) GWS GWS [pid=6225] is running.

2017-08-11 18:14:49.699892 MSK 6225 (INF) GWS Enterimmeloop

$

$ tail -f /opt/gxa/log/gpm.log

2017-08-11 18:14:44.658837 MSK 6220 (INF) GPMARTED listener fd4 for URQ requests on /opt/gxa/run/gpm-S.sock:; 0 requests pending
2017-08-11 18:14:44.658894 MSK 6220 (INF) GPMARTED listener fd5 for URQ requests on /opt/gxa/run/gpseik:; 0 requests pending
2017-08-11 18:14:44.658922 MSK 6220 (NRM) GPM gxpm (Playlist manager) 0.1-4.4 (fea4@f4a) pgtuntu 14.04.5 Linux (amd64)
2017-08-11 18:14:44.658931 MSK 6220 (INF) GPM Config read from [/esqllyig.conf]

2017-08-11 18:14:44.658943 MSK 6220 (INF) GPM Enteriremeloop

$

mponents are running, with gxws running without gxngs. Please kindly note that in orffidp N@rt gxngs wee used the none parameter in gxa-

requests.sh.

Setting up channels
We set up the same channels we did in the singleerseranual (see gxa—setup(5) for details).

Version 0.1

August 11, 2017

\
7



gxa-lb—setup(5)

GigA+ load-balanced setup manual

Checking URLSs in the playlist
We will set up one channel andnify that gxpm generates playlists withlid URLSs, resolable via nginx.

Version 0.1

$ sudo ./gxa-channels.sh start cablel
[gxpm] is not running.

Starting GXPM ...

gxpm [8210] is running

nohup: redirecting stderr to stdout
cablel [8218] is running

Pausing for [5] seconds..

gxpm [8210] is running

----- channels -----

(ON) cablel uptime: 00d 00h:00m:05s

$ sudo ./gxa-requests.sh --nopin start none

[GXWS] is not running.

GXPM [8210] is running

Starting GXWS ...

Pausing for 1 second(s).

GXWS [8333] SARTED

GXPM [8210] SARTED

$

$ wget 'http://192.168.1.103:4046/hls-m3u/cablel/playlist. n3u8’
--2017-08-11 22:32:04-- http://192.168.1.103:4046/hls-m3u/cablel/playlist. m3u8
Connecting to 192.168.1.103:4046... connected.

HTTP request sentyaiting response... 200 OK

Length: 601 [application/x-mp&JRL]

Saving to: aplaylist. n3u8a

100%] >] 601

2017-08-11 22:32:04 (62,1 MBI/s) - aplaylist. n3u8és601/601]

$ cat playlist. m3u8

#EXTM3U
#EXT-X-VERSION:3
#EXT-X-ALLOW-CACHE:YES

August 11, 2017
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#EXT-X-TARGETDURATION:5

#EXT-X-MEDIA-SEQUENCE:21

#EXTINF:4.800000,
http://192.168.1.103:8181/channel/cable1/20170811-22/768766796.ts
#EXTINF:4.800000,
http://192.168.1.103:8181/channel/cable1/20170811-22/769198796.ts
#EXTINF:4.800000,
http://192.168.1.103:8181/channel/cable1/20170811-22/769630796.ts
#EXTINF:4.800000,
http://192.168.1.103:8181/channel/cable1/20170811-22/770062796.ts
#EXTINF:4.800000,
http://192.168.1.103:8181/channel/cable1/20170811-22/770494796.ts
#EXTINF:4.800000,
http://192.168.1.103:8181/channel/cable1/20170811-22/770926796.ts
$

GigA+ load-balanced setup manual

Let's see if we can get one of thgsents by that link (bypassing gxws and going directly to nginx):

$ wget -O /de/null http://192.168.1.103:8181/channel/cable1/20170811-22/770926796.ts
--2017-08-11 22:32:40-- http://192.168.1.103:8181/channel/cable1/20170811-22/770926796.ts

Connecting to 192.168.1.103:8181... connected.
HTTP request sentyaiting response... 200 OK
Length: 6242540 (6,0M) [application/octet-stream]
Saving to: &/de/nulla

100%]

2017-08-11 22:32:40 (114 MB/s) - aideulla saved [6242540/6242540]
$

SEGMENT REPLICATION

In order to load—-balance streams, we are planning to replicate dateests (from selected channels) to multiple sex¢thee, for this gapmle) and hae a media-
tor component bounce requests between theenstéft with a simple case of replicating a channel to one additionat §eBN1).

>] 6A 242A 540 --.-K/s in 0,05s

In GigA+ dwg(1) is the component (downloademt) on the receing end of the replication. Please reaeydl) manpage for details.

Version 0.1
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Install and configure dvg on LBN1

In this section we install the necessary component? get a sysfemlikense and set dwg up to raeedavnload tasks (as the only agent on that host). Although
we only need one module gtéasier to install the whole package. The wecklicense will apply only towlg though. ¢ get the &y the usual ay:

wi-deb8:"/tmp$ dwg -K
System ky: [dcd184816e87f8b0abc90936212c6c91b7dd2c72cbb156fc] (0x204a)

We also add the current user to the adm group to enable accesslyoaneated /opt/gxa and subdirectories. From /etc/gxeshf we coy a generic config for
load-balancing components and modify it to suit out neealsnév, we disable dwglbdb by setting @vag.lbdb.port = 0;. We also change local_url prefix as:
local_url_prefix = "http://192.168.1.105:8181/"; to match the IP address of the host.

We also disable (for mg) dwag.lbdb on the CP host (wi-ub1404) and adjust its local_urlefix.

Let's run dvg(1) with deult config and check if it starts:
wi-deb8:/opt/gxa/etc$ sudo dwg -0

sudo dwg -0

wi-deb8:"/tmp$ pgrep dwg

16569

wi-deb8:"/tmp$ tail -f /opt/gxa/log/dwg.log
task time-out = 3000 ms
mmap up to =3 MB

local URL prefix = http://192.168.1.105:8181

2017-08-16 16:08:27.080209 MSK 16569 (INFWB mcast_join: using GENERIC mulitcast APl to MCAST_JOIN group 227.3.2.160:2020
2017-08-16 16:08:27.082231 MSK 16569 (INFWB udl_ctx_init: fd2 set up to listen on [udp://227.3.2.160:2020]

2017-08-16 16:08:27.082385 MSK 16569 (NRMWB dwg (Davnload manager) 0.1-4.13 (fea468-IbAjukar [Debian 8 Linux (amd64)
2017-08-16 16:08:27.082402 MSK 16569 (INFWB Config read from [./dwg.conf]

2017-08-16 16:08:27.082417 MSK 16569 (INFWB Entering gent loop

wi-deb8:/opt/gxaletc$ sudo In -s /opt/gxa/etc/dwg.conf /etc/dwg.conf

It makes sense to check if multicast data is nembivell. We do that via ncl(1) utilityrunning it on both ends:

wi-ub1404:/opt/gxa/etc$ ncl -wuv -a 227.3.2.160 -p 2020 -d 50
mk_sock: client soak fd=[3]

WRITE [+MEM+] to fd=3, msg_size=1400 delay=50 ms
49000 bytes 2 sec 23.926 Kb/sec, total=47.852 Kb
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We also need to create directories for the channel$ meeteplicating: cablel, champ2 and news3:

We start cablel on CP host (wi-ub1404) and check for multicast—-group messages on our LBN1 (wi-deb8):

Now we start dvg on LBN1 and see if it wuld process notifications correctly andwhdoad sgments where tlyebelong.

Version 0.1

56000 bytes 2 sec 27.344 Kb/sec, total=102.539 Kb
56000 bytes 2 sec 27.344 Kb/sec, total=157.227 Kb
56000 bytes 2 sec 27.344 Kb/sec, total=211.914 Kb
56000 bytes 2 sec 27.344 Kb/sec, total=266.602 Kb
"CSIG(2) DONE

total sent to fd=3: 287000 bytes

I/0: 280.273438 Kb within 10.236886 sec; 27.378780 Kb/sec

wi-deb8:/opt/gxa/etc$ ncl -ru -a 227.3.2.160 -p 2020
reading from fd=3, msg_size=1400 delay=0 ms
15.723 Kb/sec, total=31.445 Kb

27.344 Kb/sec, total=86.133 Kb

27.344 Kb/sec, total=140.820 Kb

"CSIG(2) DONE

total receved from fd=3: 162400 bytes

wi-deb8:/opt/gxaletc$ sudo -u giplus mkdir -p -m 775 /opt/gxa/channel/cablel /opt/gxa/channel/champ2

GigA+ load-balanced setup manual
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wi-deb8:/opt/gxaletc$ sudo -u giplus mkdir -p -m 775 /opt/gxa/channelirs3 /opt/gxa/channel/disk1Ave3 /opt/gxa/channel/disk2iwe3 /opt/gxa/channel/disk3Ave3

wi-ub1404:/opt/gxa/scripts$ sudo ./gxa-channels.sh start cablel

wi-deb8:/opt/gxaletc$ ncl -ruv -a 227.3.2.160 -p 2020
reading from fd=3, msg_size=1400 delay=0 ms
READ [108]:0.053 Kb/sec, total=0.105 Kb

$

wi-deb8:/opt/gxa/etc$ sudo dwg -0
wi-deb8:/opt/gxaletc$ pgrep dwg
17409

wi-deb8:/opt/gxaletc$ tail -f dwg.log

2017-08-16 19:39:49.856307 MSK 17475 (INF) TO002 read_src_response: reaanitmaddb857704 bytes to [/opt/gxa/channel/cable1/20170816-19/436234522¢€
2017-08-16 19:39:49.872506 MSK 17475 (NRM) T00O2vrdoaded: 5857704 bytes, [http://192.168.1.103:8181/channel/cable1/20170816-19/4362345228.1s] tc
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2017-08-16 19:39:54.606954 MSK 17475 (INF) TOO03 read_src_response: reaanitmad144968 bytes to [/opt/gxa/channel/cable1/20170816-19/436277722€
2017-08-16 19:39:54.620001 MSK 17475 (NRM) T00O3vrdoaded: 6144968 bytes, [http://192.168.1.103:8181/channel/cable1/20170816-19/4362777228.1s] tc

We'll need hos set up on LBNx (node hosts) to clean up stale damesgts. Br that, we first cop cablel.spec from CB. Then we need to mark cablel as a
REPLICA channel (this &y gxa-channels.sh an't alert on vsm being den).

wi-deb8:/opt/gxa/scripts$ In -s /usr/share&plys/scripts/gxa-channels.sh
wi-deb8:/opt/gxa/scripts$ touch /opt/gxa/channel/cable1l/REPLICA
wi-deb8:/opt/gxa/scripts$ ./gxa-channels.sh status

[gxpm] is not running.

----- channels -----

(REPL) cablel [214 MB]

wi-deb8:"/tmp$ sudo -u gaplus crontab -
#it

# CABLE1

#it

# Hourly hos(1)

55 **** usr/bin/hos --sysrep cablel

# Common logs

30 02 * * * Jusr/bin/hos --common §n

# END OF RBLE

NB: If setting up under FreeBSD, please makre to includeATH and SHELL settings as the top lines of youwsrtiab(8) and also erify that your jobs wrk by
checking (sudo —u gaplus) local email from an.

LOAD BALANCING ON MUL TIPLE NODES
In this section we need to set up a small NoSQL (Redis) database for load balancing — hereinforth LBDB. Then we hoektmmtfileB&N1) node to it. Then we
set up and plug in twwadditional nodes: LBN2 and LBN3. In the enddwere CP1 replicating to LBN1-LBN3, with load balancing across CP1 and the nodes.

Set up LBDB on CP1 and LBN1
Our database could be set up on CP1 or grL&N host, you should use youwa judgement to decide where it should be. (Think of Far and sy your serer
may get, consider RAM resources for the database - thmsld wepend on o mary segments you &ep for the replicated channels.)

For reference on hoto set up and administer Redis DB, please refer to the documentation on their website.
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For the database host you do not need a GigA+ license. All you need is Redis DB installed andvitynestetblished from other hosts to LBDB. In this manual
we'll set it up on a separate host that is neither a CP or an LBN.

[wi-c70 tmp]$ type redis-cli

redis-cli is /usr/bin/redis-cli

[wi-c70 tmp]$

[wi-c70 tmp]$ /sbin/ifconfig

ens192: flags=4163<BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.1.101 netmask 255.255.255.0 broadcast 192.168.1.255

Before we go furthemwe edit redis.conf (here in /etc) and bind the listener to bothxtbmal and the loop intexte.

[@wi-c70 tmp]$ sudo systemctl status redis
redis.service - Redis persistesy/kvalue database
Loaded: loaded (/usr/lib/systemd/system/redis.service; disaldadpw preset: disabled)
Drop-In: /etc/systemd/system/redis.service.d
aalimit.conf
Active: inactie (dead)
[@wi-c70 tmp]$
[@wi-c70 tmp]$ sudo systemctl enable redis
Created symlink from /etc/systemd/system/multi-uagget.wants/redis.service to /ust/lib/systemd/system/redis.service.
[@wi-c70 tmp]$ sudo systemctl start redis
[@wi-c70 tmp]$ sudo systemctl status redis
redis.service - Redis persisteykalue database
Loaded: loaded (/usr/lib/systemd/system/redis.service; enaldedorpreset: disabled)
Drop-In: /etc/systemd/system/redis.service.d
aalimit.conf
Active: actve (running) since bbY%2 2017-08-21 14:00:24 MSK; 6s ago
Main PID: 2422 (redis-seer)
CGroup: /system.slice/redis.service
8442422 Jusr/bin/redis-seaw192.168.1.101:6379

D°b2bs 21 14:00:24 wi-c70.localdomain systemd[1]: Started Redis persistgnaue database.
b°b2bs 21 14:00:24 wi-c70.localdomain systemd[1]: Starting Redis persistgntdiue database...

[wi-c70 tmp]$ redis-cli ping
PONG
On CP1 and LBN1 we instalkedis-tools and check the conneiy.

wi-ub1404:/opt/gxa/scripts$ sudo apt-get install redis-tools

Version 0.1 August 11, 2017 1



gxa-lb—setup(5) GigA+ load-balanced setup manual gxa-lb—setup(5;

Processing triggers for libc-bin (2.19-Quitu6.13) ...
wi-ub1404:/opt/gxa/scripts $

wi-ub1404:/opt/gxa/scripts$ redis-cli -h 192.168.1.101 -p 6379 ping
PONG

$

wi-deb8:/opt/gxa/scripts$ redis-cli -h 192.168.1.101 -p 6379 ping
PONG

Now we can initialize the LBDB, and wledo it from CP1. The distrilition provides with the means to set up the Redis Lua scripts — LBBRIred procedures.
There is an LBDB-specific directory under /opt/gxa, we do it from there:

wi-ub1404:/opt/gxa/scripts$ cd /opt/gxa/lbdb/
wi-ub1404:/opt/gxa/lbdb$ sudu -u @iglus In -s /usr/share/giglus/scripts/Ibdb lua
wi-ub1404:/opt/gxa/lbdb$

wi-ub1404:/opt/gxa/lbdb$ Is -l lua/

total 20

-rw-r--r-- 1 root root 1020 Aug 18 20:41 add_url.lua
-rw-r--r-- 1 root root 527 Aug 18 20:41 del_url.lua
-rwxr-xr-x 1 root root 1721 Aug 18 20:41 load-lbdb-lua.sh
-rw-r--r-- 1 root root 3687 Aug 18 20:41 mbget_url.lua
-rw-r--r-- 1 root root 1967 Aug 18 20:41xteurl.lua

$

wi-ub1404:/opt/gxa/lbdb$ lua/load-lbdb-lua.sh

Usage: lua/load-lbdb-lua.sh [-n] lua

You may wish to define:

LBDB _HOST = DB hosthame
LBDB_PORT  =DB port
LBDB_LUA DIR = source directory
LBDB_SHA1 DIR =destination directory

in Ibdhconfig

As the load-script (load-lIbdb-lua.sh), we should set up.tudtfig, which is just a shell script to set up thérenment for load-Ibdb-lua.sh. ®also create a sepa-
rate directories for SHA1 signates of the LBDB stored procedures.

wi-ub1404:/opt/gxa/lbdb$ cat Ibdtonfig
#!/bin/sh
# @(#) LBDB configuration script.

# Host and port for RedisDB
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#
LBDB_HOST=192.168.1.101
LBDB_PORI=6379

# Directory with LBDB lua scripts:
LBDB_LUA_ DIR=/opt/gxa/lbdb/lua

# Directory for SHA1 signatures.
LBDB_SHA1_ DIR=/opt/gxa/lbdb/shal

#_EOF__

$

wi-ub1404:/opt/gxa/lbdb$ clen gigaplus:adm Ibdlzonfig
wi-ub1404:/opt/gxa/lbdb$ sudo -u giplus mkdir shal
wi-ub1404:/opt/gxa/lbdb$ Is -I

total 8

-rw-rw-r-- 1 gigaplus adm 160 Aug 21 14:50 Ibctinfig
Irwxrwxrwx 1 gigaplus gigplus 32 Aug 21 15:40 lua -> /usr/shareapdus/scripts/lbdb
drwxr-xr-x 2 gigaplus gigplus 4096 Aug 21 15:40 shal
wi-ub1404:/opt/gxa/lbdb$ ./lua/load-Ibdb-lua.sh

Usage: ./lua/load-lbdb-lua.sh [-n] lua
wi-ub1404:/opt/gxa/lbdb$

We first run load-Ibdb-lua.sh in simulation mode, to seevérg check it ma&s passes, and also to see wkat#y it does:

The script quite simply loads stored procedures (a.k.a. Redis Lua scripts) into LDBD and stores the returned SHA1 signatures as .shal files.
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wi-ub1404:/opt/gxa/lbdb$ sudo -u giplus lua/load-Ibdb-lua.sh -n

2017-08-21 MSK 16:20:07 MRNING: dry-run mode

redis-cli -h 192.168.1.101 -p 6379 SCRIPTADcat /opt/gxa/lbdb/lua/add_url.lua > /opt/gxa/lbdb/shal/add_url.shal
redis-cli -h 192.168.1.101 -p 6379 SCRIPTADcat /opt/gxa/lbdb/lua/del_url.lua > /opt/gxa/lbdb/shal/del_url.shal
redis-cli -h 192.168.1.101 -p 6379 SCRIPTADcat /opt/gxa/lbdb/lua/neé_url.lua > /opt/gxa/lbdb/shal/xie url.shal

redis-cli -h 192.168.1.101 -p 6379 SCRIPTADcat /opt/gxa/lbdb/lua/mbget_url.lua > /opt/gxa/lbdb/shal/mbget_url.shal
2017-08-21 MSK 16:20:07 Done

wi-ub1404:/opt/gxa/lbdb$ sudo -u giplus lua/load-Ibdb-lua.sh lua

2017-08-21 MSK 16:25:48 /opt/gxa/lbdb/lua/add_url.lua to 192.168.1.101:6379
add_url SHA1=[94357c7cad39fe76cfd90567c88d6f4d483d5dc1]

2017-08-21 MSK 16:25:48 /opt/gxa/lbdb/lua/del_url.lua to 192.168.1.101:6379
del_url SHA1=[b8da283c527d6d8d5&82f6f135dd186fc8d]

2017-08-21 MSK 16:25:48 /opt/gxa/lbdb/luatheurl.lua to 192.168.1.101:6379
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next_url SHA1=[abac8ac437da8c3blab7647954bb51fec5a2a950]

2017-08-21 MSK 16:25:48 /opt/gxa/lbdb/lua/mbget_url.lua to 192.168.1.101:6379
mbget_url SHA1=[05e67bab@4c3bc48844d5a511adc6f803c625b]

2017-08-21 MSK 16:25:48 Done

wi-ub1404:/opt/gxa/lbdb$

wi-ub1404:/opt/gxa/lbdb$ cat shal/add_url.shal
94357c7cad39fe76cfd90567c88d6f4d483d5dcl

The load-balancing hosts will reference LDBD stored procedures via their SHAL signatures, so for LBN1 all we need are those signatuegsishgewerated
on CP1. W just mak a directory on LBN1 (wi—deb8) and gogignatures there:

wi-deb8:/opt/gxa/scripts$ cd ../Ibdb
wi-deb8:/opt/gxa/lbdb$ sudo -u giglus mkdir -m 775 shal
wi-deb8:/opt/gxa/lbdb$ sudo civa gigaplus:adm shal
wi-deb8:/opt/gxa/lbdb$ Is -I

total 4

drwxrwxr-x 2 gigaplus adm 4096 Aug 21 16:34 shal

$

wi-ub1404:/opt/gxa/lbdb$ scp shal/*.shal wi-deb8:/opt/gxa/lbdb/shal/
add_url.shal 100% 41 0.0KB/s 00:00
del_url.shal 100% 41 0.0KB/s 00:00
mbget_url.shal 100% 41 0.0KB/s 00:00
next_url.shal 100% 41 0.0KB/s 00:00

$

wi-deb8:/opt/gxa/lbdb$ sudo chva gigaplus:adm shal/*.shal
$

We'll re-configure dvg(1) nav on both hosts to reference LDBD. Then Mest-launch &g to see that the settingsonk.

wi-deb8:/opt/gxaletc$ ditdwg.conf dwg.conf.old
40c40

< max_mmap_mb =8§;

>  max_mmap_mb = 3;

43,44c43,45

< host ="192.168.1.101";

< port = 6379;

> host="127.0.0.1"%;

> port = 0;
> # port = 6379;
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47c48

< shal_dir = "/opt/gxa/Ilbdb/shal";
> shal_dir = "/opt/gxa/lbdb";
wi-deb8:/opt/gxaletc$

First we increased the maximum size of the file theg diould mmap(2) into memory (to sa& on repeated write(2) syscalls) to 8 Mb — judging by the maximum
size of sgments processed sar.f This has nothing to do with load balancingsijust an optimization that wes applied beforewlg starts verking under load.

Then we changed localhost binding to the address:port of the databasesetelip. By setting port to non—-zero, we madgd BDB-aware. W also corrected
shal_dir to point at the directory for the SHA1 signatureswiNee can test-launchad:

wi-deb8:/opt/gxa/log$ tail -f dwg.log

Load-balancer DB: 192.168.1.101:6379
Connect timeout = 0.500000 sec
SHAZ1 directory = Jopt/gxa/lbdb/shal

2017-08-21 16:55:33.137712 MSK 1303 (INFWB mcast_join: using GENERIC mulitcast APl to MCAST_JOIN group 227.3.2.160:2020

2017-08-21 16:55:33.139722 MSK 1303 (INFWB udl_ctx_init: fd2 set up to listen on [udp://227.3.2.160:2020]

2017-08-21 16:55:33.140318 MSK 1303 (INFWB Ibdb_connect: connected to 192.168.1.101:6379

2017-08-21 16:55:33.140914 MSK 1303 (NRMWB dwg (Davnload manager) 0.1-4.22 (fea468-Ib3jutar [Debian 8 Linux (amd64)

2017-08-21 16:55:33.140935 MSK 1303 (INFWB Config read from [/etc/dwg.conf]

2017-08-21 16:55:33.140945 MSK 1303 (INFWB Entering gent loop

C
We can see mothat dvg has successfully connected to LBDB from LBN1. The procedure (update config and test-launch) is then repeated on CPlqaradl later
other participating LBNS).

Please note, thatwdy needs to be running ONLon the hosts participating in load balancing andvésy data segments. If you opted for a configuration where
CP1 is just generating data (to replicate to LBNs), then you derd avg running on CP1.

Set up flb — load balancing BstCGI module on CP1
Now we are to set up the component thauld do the actual balancing, i.e. decide which of the nodes (including the participating CP1) to direcjdata-se
requests to. The name of the component is flb(1) and it is run not as a standxedonabée, bt as a BstCGl module of a web senyNginX in our case. Support
for other web semrs, such as Apache, has not been tested yet. flb(1) will use LBDB #ormaing decisions, so we must edit its configuration (in gigaplus.conf).
wi-ub1404:/opt/gxaletc$ difjigaplus.conf g1.conf
294,295d293

< listener =":9191";
<

302c302,303
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< host ="192.168.1.101";

> # Database connection:
> host="127.0.0.1";
306c307

< shal_dir = "/opt/gxa/Ilbdb/shal";

> shal_dir = "/opt/gxa/lbdb";
310c311

< error_url ="http://192.168.1.50";

> error_url = "http://some-resource.url”;
320c313

< Ibr_prefix = "gxa-lb";

> #Ibr_prefix = "gi@-Ibr";

gxa-lb—setup(5;

Out listener path stays a@efit: local TCP port 9191 (go for a UNIX satkf you will). We've changed database-connection settings, signature directory path and
the URL to re-direct to if the requestedyseent is found unaailable. In that case, the full URLownld also include parameters identifying the resourceirtstance,

for

GET /channel/nes2/20170823-16/3685452938.ts

The result wuld be:

HTTP 302 Maed temporarily

Location: http://192.168.1.50?0origin=channel%2ks2%2F20170823-16%2F3685452938.ts

We've added Ibr_pefix = "gxa-Ib" to the load—balancer configuration. This prefix should be in URLs for load-balanced requests, the URLs come from the playlist
sened by gxpm. V¢ must nw adjust the gpm.item_url_giix in the config:

< gpm.item_url_prefix = "http://192.168.1.103:8181/channel/";

> gpm.item_url_prefix = "http://192.168.1.103:8181/gxa-Ib/channel/";

Now gxpm should generate playlist items with the prefix, as welo

Version 0.1

http://192.168.1.103:8181/gxa-Ib/channeiiis/20170823-17/3998832938.ts
http://192.168.1.103:8181/gxa-Ib/channeliis/20170823-17/3999282938.ts
http://192.168.1.103:8181/gxa-Ib/channeliis/20170823-17/3999732938.ts

We should also update NginX config to allee-direction to our &tCGI module. & add the follwing section to nginx-gxa.conf (in /opt/gxa/etc):

location ~ “/gxa-lb/channel/.*/.*.ts$ {
include /etc/nginxéstcgi_params;
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fastcgi_pass 127.0.0.1:9191;
}

Now we can test-launch flb(1) on port 9191, to makre the config isalid.
wi-ub1404:/opt/gxa/scripts$ sudo -u gpgus flb -0

2017-08-23 13:58:19.808986 MSK 10448 (NRM) FLB flagte€Gl load balancer) 0.1-4.27 (fea468-lbgjuter
2017-08-23 13:58:19.808997 MSK 10448 (INF) FLB Config read from [/etglyig.conf]

2017-08-23 13:58:19.809433 MSK 10448 (INF) FLB Ibdb_connect: connected to 192.168.1.101:6379
2017-08-23 13:58:19.810209 MSK 10448 (NRM) FLB Listening on :9191

"C2017-08-23 13:58:33.073055 MSK 10448 (NRM) FLB RemiQUIT-SIG(2), flb will exit.

Load-balance a channel between CP1 and LB1
We will now complete the setup for one channel ws2 (same as mes3 tut w/o shards). Spnents will be replicated from CP1 to LB1.gB®ent requests for this
channel will be balanced by flb running on CP1. When replicating, leaf nodes most be started first, so we set up on LBN1 (wi-deh&) faget that NginX will
be serving data genents, so we need it installed (and configured) on each LBN. First we install and configure NignX:

wi-deb8:/opt/gxa/etc$ cat nginx-gxa.conf
# @(#) nginx serer config

sener {
listen 8181,
location /channel/ {
root /opt/gxa/;
autoinde on;
}
}
$

wi-deb8:/opt/gxa/channel/ms2$ sudo apt-get install nginx
Setting up nginx-common (1.6.2-5+deb8ub5) ...

Setting up nginx-full (1.6.2-5+deb8ub) ...

Setting up nginx (1.6.2-5+deb8ub) ...

Processing triggers for libc-bin (2.19-18+deb8ul0) ...
Processing triggers for systemd (215-17+deb8u?) ...

$

wi-deb8:/opt/gxaletc$ sudo In -s /opt/gxa/etc/nginx-gxa.conf /etc/nginx/conf.d/nginx-gxa.conf
wi-deb8:/opt/gxa/etc$ sudo nginx -s reload
bsl45@wi-deb8:/opt/gxaletc$ pgrep nginx | wc -|

5

$
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wi-ub1404:/opt/gxa$ wget -O /déull 'http://192.168.1.105:8181/channekle2/emptyl’
--2017-08-23 16:06:51-- http://192.168.1.105:8181/channefdemptyl

Connecting to 192.168.1.105:8181... connected.

HTTP request sentyaiting response... 200 OK

Length: O [application/octet-stream]

Saving to: '/dev/null’

[<=> ]0 ---K/s in0s

2017-08-23 16:06:51 (0.00 B/s) - 'idaull’ saved [0/0]

$

wi-deb8:/opt/gxa/etc$ sudo -u giglus rm /opt/gxa/channeline2/emptyl
$

As you see, wek installed/configured NginX ancerfied that it vorks with our config. Ne we can launchwg on LBN1 and let it vait for the davnload tasks.
Please note that is the only module we need on leaf hosts.

wi-deb8:/opt/gxa/channel$ sudo -u gigus mkdir -m 775 ves2
wi-deb8:/opt/gxa/channel$ touchws2/REPLICA

$

bsl45@wi-deb8:/opt/gxa/scripts$ sudo ./gxa-channels.sh --dwg 1 --nopm start -
Starting dwg#1

dwg [13969] is running

$

Next, on CP1 (wi-ub1404) we startws2 channel and the request modules (gxws and gxng):

wi-ub1404:/opt/gxa/scripts$ sudo ./gxa-channels.sh --Ib --dwg 1 stestne
[sudo] passwrd for bsl45:

Starting dwg#1

dwg [23115] is running

Starting flb ...

flb [23123] is running

[gxpm] is not running.

Starting GXPM ...

gxpm [23131] is running

nohup: redirecting stderr to stdout
news2 [23138] is running

1 channel(s) started

Pausing for [5] seconds..

gxpm [23131] is running
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----- channels -----

(ON) navs2 [37 MB] uptime: 00d 00h:00m:05s
wi-ub1404:/opt/gxa/scripts$
wi-ub1404:/opt/gxa/scripts$ sudo ./gxa-requests.sh --nopin start 2
[GXWS] is not running.

GXPM [23131] is running

Starting GXWS ...

Starting GXNGL1 ...

Starting GXNG2 ...

Pausing for 1 second(s).

GXWS [23317] SARTED

GXNG [23328] SARRTED

GXNG [23340] SARTED

GXPM [23131] SARTED

$

First we look at LBN1 to see ifveh is picking up davnload tasks:

2017-08-24 16:48:09.784244 MSK 13969 (NRM) uDASK-START [T0046] (0x7f96875b4010/idx=0) [http://192.168.1.103:8181/channeta&0170824-16/283452
2017-08-24 16:48:09.785609 MSK 13969 (INF) TO046 read_src_response: reagylmaddl 652144 bytes to [/opt/gxa/channels2/20170824-16/2834528346.ts-E
2017-08-24 16:48:09.788903 MSK 13969 (INF) T0046 add_lbdb_url: id=[chanmsRi#0170824-16/2834528346.ts], url=[http://192.168.1.105:8181/channslf2d:
2017-08-24 16:48:09.789237 MSK 13969 (NRM) TO0046vrdoaded: 1652144 bytes, [http://192.168.1.103:8181/channaiai20170824-16/2834528346.ts] to [/opt/
2017-08-24 16:48:09.789324 MSK 13969 (NRMWB TASK-END [T0046] (0x7f96875b4010/idx=0) [http://192.168.1.103:8181/channe#20170824-16/283452
2017-08-24 16:48:14.923215 MSK 13969 (NRM) uDASK-START [T0047] (0x7f96875b4010/idx=0) [http://192.168.1.103:8181/channeta&0170824-16/283497
2017-08-24 16:48:14.926020 MSK 13969 (INF) T0O047 read_src_response: reaanlimadal 862704 bytes to [/opt/gxa/channels2/20170824-16/2834978346.ts-E
2017-08-24 16:48:14.932606 MSK 13969 (INF) T0047 add_lbdb_url: id=[chanmsR#0170824-16/2834978346.ts], url=[http://192.168.1.105:8181/channslf2d:
2017-08-24 16:48:14.933132 MSK 13969 (NRM) T004Wwrdoaded: 1862704 bytes, [http://192.168.1.103:8181/channaiai20170824-16/2834978346.ts] to [/opt/
2017-08-24 16:48:14.933300 MSK 13969 (NRMWB TASK-END [T0047] (0x7f96875b4010/idx=0) [http://192.168.1.103:8181/channe20170824-16/283497

We can also obsesvthat CP1 d/qg is also picking up tasksub nov dovnloading since files are local, just updating LBDB:

2017-08-24 16:44:58.220605 MSK 23115 (INF) uDl add_lbdb_url: id=[channaX20170824-16/2816978346.ts], url=[http://192.168.1.103:8181/chanmsRf2O17(
2017-08-24 16:45:03.390771 MSK 23115 (INF) uDI add_lbdb_url: id=[channaX20170824-16/2817428346.ts], url=[http://192.168.1.103:8181/chanmsRf2O17(
2017-08-24 16:45:08.095992 MSK 23115 (INF) uDl add_lbdb_url: id=[channaX20170824-16/2817878346.ts], url=[http://192.168.1.103:8181/chanmsRf2O17(
2017-08-24 16:45:13.219761 MSK 23115 (INF) uDI add_lbdb_url: id=[channa220170824-16/2818328346.ts], url=[http://192.168.1.103:8181/chanmsRf2O17(
2017-08-24 16:45:18.242066 MSK 23115 (INF) uDl add_lbdb_url: id=[channa220170824-16/2818778346.ts], url=[http://192.168.1.103:8181/chanmsRf2O17(

We start a video player onws2 and vatch haev requests get routed by flb in the log:

2017-08-24 16:44:20.247549 MSK 23123 (NRM) FLB Listening on :9191
2017-08-24 16:45:44.436927 MSK 23123 (INF) FLB run_app: [chanmed2i20170824-16/2820128346.ts] redirecting to [http://192.168.1.105:8181/chawsal2@l
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2017-08-24 16:45:44.654632 MSK 23123 (INF) FLB run_app: [chanmed2i20170824-16/2820578346.ts] redirecting to [http://192.168.1.103:8181/chawsal2@l
2017-08-24 16:45:44.864475 MSK 23123 (INF) FLB run_app: [chanmed2i20170824-16/2821028346.ts] redirecting to [http://192.168.1.105:8181/chawsal2@l
2017-08-24 16:45:49.886095 MSK 23123 (INF) FLB run_app: [chanmed2i20170824-16/2821478346.ts] redirecting to [http://192.168.1.103:8181/chawsal2@l
2017-08-24 16:45:54.882847 MSK 23123 (INF) FLB run_app: [chanmed2i20170824-16/2821928346.ts] redirecting to [http://192.168.1.105:8181/chawsal2@l
2017-08-24 16:45:59.881699 MSK 23123 (INF) FLB run_app: [chanmed2i20170824-16/2822378346.ts] redirecting to [http://192.168.1.103:8181/chawsal2@l
2017-08-24 16:46:04.872757 MSK 23123 (INF) FLB run_app: [chanmed2i20170824-16/2822828346.ts] redirecting to [http://192.168.1.105:8181/chawsal2@l
2017-08-24 16:46:09.874338 MSK 23123 (INF) FLB run_app: [chanmed2i20170824-16/2823278346.ts] redirecting to [http://192.168.1.103:8181/chawsal2@l

As you can see, flb alternates between the participating nodes: CP1 and LBN1.

This is the simplest kind of load balancing where leafs hosts are iterated in a roundasblin.fMore compleways, irvloving humeric metrics will be a@red
later.

We've used onewlg per host for simplicityA more comple set-up, with N>1 dg instances balancing dmload tasks on a multi-core senis possible, we will
cover it later on.

Set up LBN2
We set up replication on one more host, which will become our LBN2. As before, licensesg failibe needed, otherwise, the procedure is the same as with LB1.
We will start LBN2 after CP1 and LB1 and seentith picks up its presence from LBDB. Then vieShut davn nevs2 on LBN2 and see that flbowld no longer
route requests to it.

Set up on LBN2 (wi-ub1604) is similar to what we did for LBN1, so tlsene’' need to ae@r it here. VB launch LBNL1 first (so that it can catch ALLvaddoad
tasks), then start CP1. If we started CP1, LBNLiM probably miss a ¥e segments. Then we launch a video player fows2 and vatch flb routing entries in the
log:

2017-08-24 19:08:28.814307 MSK 23716 (INF) FLB run_app: [chanmedi20170824-19/3590618346.ts] redirecting to [http://192.168.1.105:8181/chawsgl2@l
2017-08-24 19:08:29.018511 MSK 23716 (INF) FLB run_app: [chanmedi20170824-19/3591068346.ts] redirecting to [http://192.168.1.103:8181/chawsal2@l
2017-08-24 19:08:29.243510 MSK 23716 (INF) FLB run_app: [chanmed2i20170824-19/3591518346.ts] redirecting to [http://192.168.1.105:8181/chawsal2@l
2017-08-24 19:08:34.239602 MSK 23716 (INF) FLB run_app: [chanmed2i20170824-19/3591968346.ts] redirecting to [http://192.168.1.103:8181/chawsal2@l
2017-08-24 19:08:34.444548 MSK 23716 (INF) FLB run_app: [chanmed2i20170824-19/3592418346.ts] redirecting to [http://192.168.1.105:8181/chawsal2@l
2017-08-24 19:08:44.248617 MSK 23716 (INF) FLB run_app: [chanmed2i20170824-19/3592868346.ts] redirecting to [http://192.168.1.103:8181/chawsal2@l
2017-08-24 19:08:44.350908 MSK 23716 (INF) FLB run_app: [chanmed2i20170824-19/3593318346.ts] redirecting to [http://192.168.1.105:8181/chawsal2@l
2

As expected, we alternate between CP1 and LBNL1. In a bit we start LBN2 (wi-ub1604 = 192.168.1.173) and see flb entries reflect the appearanhegif the ne

2017-08-24 19:08:54.231491 MSK 23716 (INF) FLB run_app: [chanmedi20170824-19/3593768346.ts] redirecting to [http://192.168.1.103:8181/chawsal2@l
2017-08-24 19:08:59.239232 MSK 23716 (INF) FLB run_app: [chanmed2i20170824-19/3594218346.ts] redirecting to [http://192.168.1.173:8181/chawsl2@l
2017-08-24 19:09:04.236200 MSK 23716 (INF) FLB run_app: [chanmed2i20170824-19/3594668346.ts] redirecting to [http://192.168.1.103:8181/chawsal2@l
2017-08-24 19:09:04.412276 MSK 23716 (INF) FLB run_app: [chanmed2i20170824-19/3595118346.ts] redirecting to [http://192.168.1.105:8181/chawsgl2@l
2017-08-24 19:09:14.250755 MSK 23716 (INF) FLB run_app: [chanmedi20170824-19/3595568346.ts] redirecting to [http://192.168.1.173:8181/chawsl2@l
2017-08-24 19:09:19.234769 MSK 23716 (INF) FLB run_app: [chanmed2i20170824-19/3596018346.ts] redirecting to [http://192.168.1.103:8181/chawsal2@l
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2017-08-24 19:09:24.238210 MSK 23716 (INF) FLB
2017-08-24 19:09:29.233826 MSK 23716 (INF) FLB
2017-08-24 19:09:34.237161 MSK 23716 (INF) FLB
2017-08-24 19:09:34.426468 MSK 23716 (INF) FLB
2017-08-24 19:09:44.234789 MSK 23716 (INF) FLB

Then we shut den relication on LBN2:

gxa-lb—setup(5;

run_app: [chanmedti20170824-19/3596468346.ts] redirecting to [http://192.168.1.105:8181/chaws2l2@]
run_app: [chanmedti20170824-19/3596918346.ts] redirecting to [http://192.168.1.173:8181/chaws2l2@]
run_app: [chanmedti20170824-19/3597368346.ts] redirecting to [http://192.168.1.103:8181/chaws2l2@l
run_app: [chanmedti20170824-19/3597818346.ts] redirecting to [http://192.168.1.105:8181/chawsgl2@]
run_app: [chanmedti20170824-19/3598268346.ts] redirecting to [http://192.168.1.173:8181/chaws2l2@]

wi-ub1604:/opt/gxa/scripts$ sudo ./gxa-channels.sh --dwg 1 --nopm shutdo

Stopping [all]
<skip> navs2

0 channels stopped.
Stopped dwg[5205]
[flb] is not running.

$

We see that flb dropped it too, no 192.168.1.173 from this point on:

This concludes our goal of setting the simplest kind of load balancing on 2+ hosts. Read furthemfoedthpics.

2017-08-24 19:09:49.235374 MSK 23716
2017-08-24 19:09:54.240530 MSK 23716
2017-08-24 19:09:59.259531 MSK 23716
2017-08-24 19:10:04.250137 MSK 23716
2017-08-24 19:10:04.454696 MSK 23716
2017-08-24 19:10:14.240247 MSK 23716
2017-08-24 19:10:14.442211 MSK 23716
2017-08-24 19:10:24.250055 MSK 23716
2017-08-24 19:10:29.249214 MSK 23716

ADVANCED LOAD BALANCING
This chapter will coer using numeric sensofor load balancing (as vs. doing it round-robin stylel Will also set up multiplewlg instances on the same box and
have them handle the same channels, balancingldad tasks between them.

Using numeric sensors
TODO TODO

(INF)
(INF)
(INF)
(INF)
(INF)
(INF)
(INF)
(INF)
(INF)

Balancing dovnload tasks between multiple d/g instances.
TODO TODO
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FLB
FLB
FLB
FLB
FLB
FLB
FLB
FLB
FLB

run_app
run_app
run_app
run_app
run_app
run_app
run_app
run_app
run_app

. [chanmed20170824-19/3598718346.ts] redirecting to [http://192.168.1.103:8181/chawsl/2{&1
. [chanmed20170824-19/3599168346.ts] redirecting to [http://192.168.1.105:8181/chawsal/2{&1
. [chanmed20170824-19/3599618346.ts] redirecting to [http://192.168.1.105:8181/chawsal/2{@1
. [chanmed20170824-19/3600068346.ts] redirecting to [http://192.168.1.103:8181/chawsl/2{&1
. [chanmed120170824-19/3600518346.ts] redirecting to [http://192.168.1.105:8181/chawsal/2{&1
. [chanmed20170824-19/3600968346.ts] redirecting to [http://192.168.1.103:8181/chawsl2{&1
. [chanmed20170824-19/3601418346.ts] redirecting to [http://192.168.1.105:8181/chawsl2{@1
. [chanmed120170824-19/3601868346.ts] redirecting to [http://192.168.1.103:8181/chaws2l2{&1
. [chanmed20170824-19/3602318346.ts] redirecting to [http://192.168.1.105:8181/chawsl2{&1
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