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When a compute instance restarts for any reason, the Yugabyte master and tserver
running on the compute instance should automatically restart as well. This blog
describes one approach to accomplish the automatic restart of Yugabyte’s components.

The previous blog Deployment into Google Cloud (Part 1) followed the Yugabyte
instructions that starts Yugabyte master and tserver with command line parameters on
a compute instance: Three+ Data Center (TDC). However, this approach of using
command line parameters does not restart Yugabyte master or tserver when restarting
the compute instance.

This blog describes an approach based on the combination of compute instance
startup script and Yugabyte master and tserver configuration files.

Approach: multi-phase compute instance startup script and Yugabyte
configuration files
When a compute instance is created, Yugabyte needs to be installed first.

Once Yugabyte is installed, and once configuration files for the Yugabyte master and
tserver containing the required startup parameter are available on the compute
instance’s disk then the Yugabyte master and tserver can be started: the configuration
files contain the startup parameter that originally were supplied as command line
parameters.
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In the following the Yugabyte configuration files, the compute instance startup script
and the overall process are outline in more detail.

In a nutshell, first, the startup script installs Yugabyte and required prerequisites,
second, when the configuration files are available on the compute instance, the
startup script starts Yugabyte master and tserver on the compute instance.

For the 37 region deployment, the phases of the startup script are executed on each
compute instance, aka, 37 times.

Yugabyte configuration files
Instead of specifying command line parameters when starting Yugabyte master or
tserver, the parameters can be stored in configuration files as outline here: master and
tserver — one configuration file for Yugabyte master, and one configuration file for
Yugabyte tserver.

The following configuration file is an example for a Yugabyte master (taken from
master):

--
master_addresses=172.151.17.130:7100,172.151.17.220:7100,172.151.17.140:7100
--rpc_bind_addresses=172.151.17.130:7100
--fs_data_dirs=/home/centos/disk1,/home/centos/disk2
--placement_cloud=aws
--placement_region=us-west
--placement_zone=us-west-2a

When starting Yugabyte master or tserver the start command refers to the
corresponding configuration file.

The following example shows starting a Yugabyte master as a process with the
parameters in the configuration file master.conf  and the output written to yb-
master.out :

./bin/yb-master --flagfile master.conf >& yb-master.out &

https://docs.yugabyte.com/preview/deploy/manual-deployment/start-masters/#run-yb-master-servers-with-configuration-file
https://docs.yugabyte.com/preview/deploy/manual-deployment/start-tservers/#run-yb-tserver-with-configuration-file
https://docs.yugabyte.com/preview/deploy/manual-deployment/start-masters/#run-yb-master-servers-with-configuration-file
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The configuration files are stored on the compute instance’s disk. This ensures that
after a restart of the compute instance the configuration files are available and the
startup script starts Yugabyte master and tserver.

The benefit of this approach is that the Yugabyte master and tserver configuration is
stored as files on the compute instance’s disk and stopping of a compute instance does
not loose the Yugabyte parameters specific to the compute instance. Starting a
compute instance — that automatically executes the startup script — enables check for
the configuration files on the compute instance’s disk and subsequently an automatic
start of Yugabyte master and tserver.

Compute instance startup script
A compute instance startup script executes when a compute instance is created and
every time a compute instance is restarted. In addition, it is possible to trigger the
rerun of a startup script without having to restart the compute instance.

In context of running Yugabyte on compute instances, a startup script has to provide
two distinct features

1. Installation of Yugabyte and any required software or packages. This ensures that
the startup script downloads and/or updates every needed dependency, including
the Yugabyte installation itself.

2. Starting of a Yugabyte master and tserver on a compute instance. When the
Yugabyte software is installed, and when the configuration files for the Yugabyte
master and tserver are on the compute instance’s disk, the startup script launches
Yugabyte master and tserver.

Each functionality in the startup script is conditionally executed:

If Yugabyte is not installed, then first install or update all dependencies, and
second download the Yugabyte installation and install Yugabyte.

If Yugabyte is installed, and the configuration files for Yugabyte master and tserver
are on the disk, then launch Yugabyte master and tserver.
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This conditional execution ensures that no matter when the startup script is executed,
and no matter how often it is executed, the correct state is accomplished.

To ensure that each compute instance executes the exact some startup script, the
approach is to store the startup script in the Google Cloud’s projects meta data.

Configuration file creation and upload
One question remains: how are the Yugabyte configuration files written to the
compute instance’s disk?

As you can see from the example above, a configuration file requires to enumerate the
(internal) IP addresses of all the compute instances that run a Yugabyte master. This
means that before the configuration files can be written, all the compute instance IP
addresses must be known.

With the following command all compute instances can be retrieved:

gcloud compute instances list

Once the compute instances' information is available, their internal IP addresses can
be extracted. Once those are known, the configuration file can be created and written
to all compute instances' disks.

This is done by a script that I am currently running on my laptop after the compute
instances are created. Of course, this must be automated for a production
environment, and clearly not on a laptop :-).

Once the two configuration files, one for Yugabyte master, and one for Yugabyte
tserver are written, the startup script on the compute instance can be rerun.

Because the startup script has the conditional functionality, it determines that
Yugabyte is installed, that the configuration files are available, and now launches
Yugabyte master and tserver. This is the exact same situation as the compute instance
restarting.

https://cloud.google.com/compute/docs/instances/startup-scripts/linux
https://cloud.google.com/compute/docs/instances/startup-scripts/linux#rerunning
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Overall installation process
To summarize, here the overall installation process step-by-step:

1. Create compute instances. Create compute instances (all 37, one in each Google
Cloud region)

2. Execute startup script automatically. The creation of a compute instance executes
the startup script automatically. Since this is a new compute instance the startup
installs or updates the dependencies and then installs Yugabyte itself. Since no
configuration files are available, the startup script does not try to launch Yugabyte.

3. Create configuration files. After all compute instances are created and running,
run the script that creates the configuration files for Yugabyte master and tserver
and that stores them on each compute instance. This script retrieves the internal IP
addresses of the compute instances before creating the configuration files.

4. Rerun startup scripts. Iterate through all compute instances and rerun the startup
script. The startup script detects that Yugabyte is installed and the configuration
files are present. As a consequence it is launching the Yugabyte master and tserver
on each compute instance.

5. Wait for operational Yugabyte cluster. Eventually the Yugabyte cluster with 37
nodes is running and operational.

Example restart of compute instance
The following shows an example restart of a compute instance. Of course, the most
interesting instance to restart is that of the leader node in a Yugabyte cluster. In the
example the leader is initially in us-west2 :
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Steampipe shows the status of the compute instances (a small Yugabyte cluster with 4
nodes only for the purpose of this demonstration):
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When shutting down the compute instance that is running the leader, a new leader
gets automatically chosen, now in us-east4 :

Steampipe confirms that the former leader’s compute instance in us-west2  is stopped:
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Once us-west2  is up and running again, Yugabyte was restarted and the Yugabyte node
now is a follower:
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A steampipe query confirms that all compute instances are running again:
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Limits and benefits of startup script approach
One limitation of the startup script approach in combination with configuration files is
that it only works when compute instances are restarted. It does not work when a
compute instance is destroyed and recreated: in that case the configuration files for
the recreated compute instance must be stored on the compute instance first. This is
future work for me.

The key benefit compared to providing the configuration as command line parameters
is that the restart of a compute instance starts Yugabyte automatically. If using only
command lines, then a restart of compute instance would have to be followed by an
external operational script that connects to the compute instance and starts up
Yugabyte providing command line parameters.

A better canvas for future work
At this point I can create a global Yugabyte cluster with 37 nodes where each node can
be restarted ensuring that the corresponding Yugabyte master and tserver are
restarted as well. This provides nice resilience for compute instance restart behavior,
independent of the reason for a restart.

While I could focus more on operational aspects first (like parallelization of
configuration file creation, or recreation of compute instances), I am eager to dive into
geo-partitioning for a global Yugabyte cluster. I’ll report in future blogs about my
progress.

Yugabyte Resilience Restart Configuration Global Database
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