Load Balancing Exercise

We are going to create a proxy server as a load balancing gateway for three backend servers.

1. Open command window / terminal.
2. Create a folder called nginx_lb. You can either do this through your traditional Windows tree or by typing into the terminal.
mkdir nginx_lb
3. Change directory to the one created:
cd nginx_lb
4. Create a text file called docker-compose.yml. This file will be used to create the images and spin up all our docker containers at once:
touch docker-compose.yml
(This can also be done in VSCode if you have opened VSCode in the nginx_lb folder).
5. Create a file called nginx.conf. This file will be used to configure our load balancing:
touch nginx.conf
(This can also be done in VSCode if you have opened VSCode in the nginx_lb folder).
6. Open VSCode and open the folder nginx_lb:







7. Open docker-compose.yml file and enter this code:
services:
  server-1:
    image: ealen/echo-server:latest
    restart: always
    environment:
      - ENABLE__ENVIRONMENT=false

  server-2:
    image: ealen/echo-server:latest
    restart: always
    environment:
      - ENABLE__ENVIRONMENT=false

  server-3:
    image: ealen/echo-server:latest
    restart: always
    environment:
      - ENABLE__ENVIRONMENT=false

  nginx:
    image: nginx
    volumes:
      - "./nginx.conf:/etc/nginx/nginx.conf"
    ports:
      - 9999:9999

Save the file.
This allows containers to be spun up (created and run) for each of the four services. Servers 1 to 3 (simple echo servers to echo back its usage), and an nginx service that will be the load balancer gateway. We are reading the nginx.conf file into the nginx container to use the load balancing configuration and we are running this through port 9999 and mapping it to port 9999 on our local machine.






8. Open the nginx.conf file and enter the following code:
http{
    upstream backends {
        server server-1;
        server server-2;
        server server-3;
    }

    server{
        listen 9999;
        location / {
            proxy_pass http://backends/;
        }
    }
}

events {}

Save the file.
This creates a backend pool of three servers (server 1 – 3), and opens the nginx load balancing server to listen on port 9999. Once it receives traffic, it will redirect the traffic to the backend server pool using location /, so the main uri, and use proxy_pass to the url hhtp://backends/. In place of these could be the web app url, routes, and even ip addresses of the servers. This is the file that will be passed into the nginx container with the load balancing rules.
As we have not specified an algorithm, this will use the round-robin technique as will be demonstrated.

9. Now open a split terminal in VSCode and make it as tall as you like.
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10. Split that terminal to create three separate terminals:
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You should be left with something like this:
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11. Go back to the open terminal window and run the command:
docker compose up -d
This will start up all the services in the docker-compose file. Notice it has also created a network between the containers.
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12. Now go back to VSCode and in each terminal run the following commands:
Terminal 1: docker-compose logs -f server-1
Terminal 2: docker-compose logs -f server-2
Terminal 3:docker-compose logs -f server-3
This will start up logs to show the servers listening, one in each window as below.
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13. Now go back to the outside terminal window and type:
Watch -n 1 curl -s localhost:9999
It will produce this window:
[image: ]
Go straight back to VSCode and look what is happening in the terminals.
Observe how the traffic is fed to each server in turn.

14. Now let’s weight server-1 to take twice the traffic of the other servers. Open the nginx.conf file and change the line for server-1 as follows:
http{
    upstream backends {
        server server-1 weight=2;
        server server-2;
        server server-3;
    }

15. Go to the external terminal window and hit ^c (cntrl +c).
16. Now shut the containers down with the following command:
docker compose down
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17. Now repeat steps 11 to 13 and observe what now happens.


18. Now let’s stop server-3 and see what happens. In the third terminal stop the service using ^c then type:
docker rm -f load-balancer-detailed_server-3_1
Now look at the external terminal and see it is still running and load balancing. Notice the traffic still passing to the other two servers within VSCode.

19. Let’s try one more thing, and set server two as a backup server and observe what happens. Change the server-2 line in the nginx.conf file to the following:
http{
    upstream backends {
        server server-1 weight=2;
        server server-2 backup;
        server server-3;
    }

20. Run the command to shut down the containers:
docker compose down

21. Repeat steps 11 to 13 as before and observe what happens in VSCode this time.
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