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1. Background of Ansible

Ansible is a relatively new (since 2012) Python-based open-source network automation and configuration tool which started to gain popularity because of its ability to orchestrate complex tasks for multi-level applications across cloud environments. With Ansible it is possible to configure, deploy and run zero-downtime rolling upgrades on applications. 
Ansible was founded by Michael DeHaan who decided to create an open-source solution for installations automation. His idea was to build a push-based automation software which uses SSH, and is agentless. The timing of creating Ansible was right because such software was needed to automate the uploading of content and installing of apps on cloud systems which were also gaining huge popularity. Michael DeHaan used his knowledge of tools like Puppet and Chef to build upon and create Ansible which was designed to be an easy and quick solution compared to the latter two. The documentation for Ansible was aimed at being simple to understand and made it clear to the user that Ansible can be run on user’s infrastructure without security concerns. [footnoteRef:1] [1:  Rometsch, B., “How Ansible got started and grew”, Feb 2021, opensource.com [Online: https://opensource.com/article/21/2/ansible-origin-story accessed on 20/11/2022]] 

Although Ansible is a well-developed and well-documented open source project, it has its advantages and disadvantages. As mentioned above, some of its biggest advantages are[footnoteRef:2]: [2:  Kaushik, S., “The Pros and Cons of Ansible”, Aug 2021, Upguard.com [Online: https://www.upguard.com/blog/top-5-best-and-worst-attributes-of-ansible accessed on 20/11/2022]] 

· Relatively simple and easy to learn: 
The most praised feature of Ansible is that it allows users to become productive rapidly. Ansible jobs do not have a dependency system, therefore they just run sequentially and terminate upon error. This makes troubleshooting simpler, especially when using the tool for the first time.
· Python-based:
Unlike competing solutions that were created with languages like Ruby, Ansible was written in Python. As a result, installation and setup are simpler because Python libraries are typically included with Linux editions by default.
However, as long as the module delivers data in JSON format, it can be developed in any language to enhance the tool's capability.
· Agentless:
All master/agent connections for managing nodes are handled by Ansible using either normal SSH or the Paramiko module, a Python implementation of SSH2. Because no agents must be installed on managed distant systems, there is less maintenance work to conduct and performance deterioration.
· Playbooks Based on YAML
Playbooks, which are Ansible configuration files, are written in YAML, which works better for configuration management and automation than other file types like JSON. It supports comments, is simpler to read, and uses anchors to relate to other things.


As much as Ansible is an advanced tool for network automation, it has some disadvantages as well[footnoteRef:3]: [3:  Kaushik, S., “The Pros and Cons of Ansible”, Aug 2021, Upguard.com [Online: https://www.upguard.com/blog/top-5-best-and-worst-attributes-of-ansible accessed on 20/11/2022]] 

· Less-advanced UI:
With Ansible Tower being the web management UI for Ansible, only 85% of what can be done through the command line can also be done through the UI
· Does not provide notion of state:
With its simplistic way of operation, Ansible executes a sequence of tasks and stops when it finishes, fails, or get an error without reaching a defined state regardless of environment conditions
· Lacking advanced Windows interoperability

· Smaller developer community
Ansible being a newer product has the smallest developer/user community compared to Chef and Puppet 

2. Features of Ansible

2.1. Structure and basic elements of Ansible
 
SSH is used as the primary transport protocol by Ansible, which uses a decentralised agentless design. Although it also supports a pull paradigm, it is commonly operated in a push model. Python is used in the development of Ansible and is used for its extensibility. Jinja is the templating language that Ansible supports. Playbooks can be authored in either the original YAML language or one derived by Ansible. Ansible was designed as a method for executing ad hoc commands on servers, but it has subsequently evolved into a task orchestration system that uses "playbooks" to execute idempotent actions on target systems.[footnoteRef:4] [4:  Edelman, J., Lowe, S., Oswalt, M., “Network Programmability and Automation: Skills for the Next Generation Network Engineer”, 2018, O’Reilly, p.359] 

The basic elements of Ansible are the inventory file(.ini-like file) containing the hosts (IP addresses or hostnames) to be automated. By using the [ ] bracket-style, the user is able to create logical groups of locations within the inventory file in the following format[footnoteRef:5]: [5:  Edelman, J., Lowe, S., Oswalt, M., “Network Programmability and Automation: Skills for the Next Generation Network Engineer”, 2018, O’Reilly, p.364] 

[emea-children]
emea-europe
emea-me
emea-africa
[emea-europe]
IP 1
IP 2
[emea-me]
IP 1
IP 2
[emea-africa]
IP 1
IP 2
The second basic element to start automation with Ansible is the playbook, which is the file that contains the automation instruction. Playbooks are written in YAML  (human-readable data format) and contain the individual tasks and workflows needed to automate the network. The basic elements of playbooks are plays, tasks, modules, and variables. Plays contain the following important elements to be specified[footnoteRef:6]:  [6:  Edelman, J., Lowe, S., Oswalt, M., “Network Programmability and Automation: Skills for the Next Generation Network Engineer”, 2018, O’Reilly, p.370] 

· name – optional but recommended as it describes what the play is about and the task being executed
· hosts – specifies which devices to automate
· connection – the connection type used by the play
· gather_facts – Ansible by default collects facts from each node (OS type, OS version etc.)

Tasks are another basic element of the Ansible playbook and they run a specific Ansible module which is related to a specific form of automation. To identify tasks, they can be named by defining name key. Modules are used for a specific operation to be performed within tasks. For example, ios_command, is used to issue exec-level commands to Cisco IOS devices and ios_config is used to send configuration-level commands to Cisco IOS devices.[footnoteRef:7] [7:  Edelman, J., Lowe, S., Oswalt, M., “Network Programmability and Automation: Skills for the Next Generation Network Engineer”, 2018, O’Reilly, p.370
] 

2.2. Comparison to other network automation tools

As mentioned above, Ansible has been built by Michael DeHaan who used his knowledge and experience with Puppet and Chef automation tools, to be able to develop Ansible as a leading network automation technology. 
Salt is another popular automation tool which was initially developed to be an agent-based architecture, which was not very convenient for network automation because of the complexities of installing an agent on different types of network devices. Salt is designed as a single core with pluggable interfaces and it was later upgraded to offer both agentless and agent-based services. It also supports event-driven automation.[footnoteRef:8] [8:  Edelman, J., Lowe, S., Oswalt, M., “Network Programmability and Automation: Skills for the Next Generation Network Engineer”, 2018, O’Reilly, p.397] 

The agentless version of Salt  is somewhat similar to Ansible in that it creates a package called salt-ssh which is installed on the salt master or distributed to the other nodes but Salt still lacks SSH-based integrations which can make its agentless version more convenient for automating network device. Network automation with Salt is performed with the use of proxy-minions which are supersets of the minions (nodes to be automated). Proxy-minions are not installed on the devices and they only proxy access to them. For networking purpose there are four core proxy-minions: NAPALM, Cisco Network Services Orchestrator (NSO), Juniper, Cisco NX-OS. A device which is being managed has a proxy process related to it on the proxy-minion and it consumes roughly 40 MB of RAM.[footnoteRef:9] [9:  Edelman, J., Lowe, S., Oswalt, M., “Network Programmability and Automation: Skills for the Next Generation Network Engineer”, 2018, O’Reilly, p.399] 

Chef is another automation tool which is very popular within the industry. It uses cookbooks and recipes which are administration tasks converted into reusable definitions. Chef runs on a master-client architecture which means that it is agent-based as compared to the agentless architecture of Ansible. From this perspective with Ansible only running on the server machine without a need for any setup on the client machine, Ansible is the faster and more straightforward solution.[footnoteRef:10]  [10:  Terra, J., “Ansible vs Chef: What’s the Difference?”, Jun 2022 [Online: https://www.simplilearn.com/ansible-vs-chef-differences-article accessed on 21/11/2022]] 















3. Installation and configuration of Apache server

Server name: ubu-serv (Ubuntu)
Server IPv4: 192.168.1.17
Client 1: ubu1 (192.168.1.5) (Ubuntu) 
Cleint 2: ubu2 (192.168.1.9) (Ubuntu)
[image: ]
The above screenshot shows the ip configurations for both server and client,
[image: ] [image: ]
The above picture on the left shows the successful installation of openssh-server on the client machine with the command: 	sudo apt-get install openssh-server
The picture on the right shows the connection from server to client through ssh is established through the command from the server: ssh 192.168.1.5 
[image: ] [image: ]
The above image on the left shows the openssh installation on the server. The above image on the right shows the current status of the ssh service on the server, which was obtained through the command: sudo systemctl status ssh
[image: ]
Hosts added to Mobaxterm for SSH connection. 
[image: ]
Hosts added to Ansible configuration file hosts located in folder ansibleHosts
[image: ]
Connectivity between hosts established in Mobaxterm
[image: ]
Ansible installed on server machine
[image: ]
Generating SSH key pair on Ansible server (ubu-serv). Public key has been saved in id_ed25519.pub file. 
[image: ]
Public key generated
[image: ]
Public key file copied to client machines. 
[image: ]
SSH connection using public key file for connecting to server. 
[image: ]
Hosts added to ansible hosts
[image: ]
Apache installation playbook
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Activities B Terminal 18 Nov 02:34
m al3x@ubut: ~ Q

Preparing to unpack .../openssh-server_1%3a8.9p1-3_amd64.deb ...
1 'ing openssh-server (1:8.9p1-3) ...

_Flles ing previously unselected package ncurses-term.

Preparing to unpack .../ncurses-term_6.3-2_all.deb ...
Unpacking ncurses-term (6.3-2) ...

Selecting previously unselected package ssh-import-id.
Preparing to unpack .../ssh-import-id_5.11-@ubuntul_all.deb ...
Unpacking ssh-import-id (5.11-6ubuntul) ...

Setting up openssh-sftp-server (1:8.9p1-3) ...

Setting up openssh-server (1:8.9p1-3) ...

Creating config file /etc/ssh/sshd_config with new version

Creating SSH2 RSA key; this may take some time ...

3072 SHA256:UtcVMyGvCI22cKXkaqMpBx+bY5srgq68a/P3y0ZDzFtU root@ubul (RSA)
Creating SSH2 ECDSA key; this may take some time ...

256 SHA256:7HN4Rq4rwWTTAblkiMdgnRtasntMQ/hpYFKAjAAS3P8 root@ubul (ECDSA)
Creating SSH2 ED25519 key; this may take some time ...

256 SHA256: LV FYMin3UG39CbR33QeI+hYngoy17VBLYGO9apNXre root@ubul (ED25519)
Created synlink /etc/systemd/systen/sshd.service - /lib/systend/systen/ssh.serv
ice.

Created synlink /etc/systemd/systen/multi-user.target.wants/ssh.service - /lib/
systend/systen/ssh.service.

rescue-ssh.target is a disabled or a static unit, not starting it.

ssh.socket is a disabled or a static unit, not starting it.

Setting up ssh-import-id (5.11-6ubuntul) ...

Setting up ncurses-term (6.3-2) ...

Processing triggers for man-db (2.10.2-1) ...

Processing triggers for ufw (6.36.1-4build1) ...

al3xgubui:-$ I
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Activities () Terminal 18 Nov 02:57 &
m al3x@ubu-serv: ~ BE ®©@ © @

al3x@ubu-servi-$ ssh 192.168.1.5
The authenticity of host '192.168.1.5 (192.168.1.5)' can't be established
ED25519 key fingerprint is SHA256:1VjfYMin3UG39CbR33QeJ+hVngoyl7V8LYGO9apNXro.
This key is not known by any other names
Are you sure you want to continue connecting (yes/no/[fingerprint])? yes
Warning: Permanently added '192.168.1.5' (ED25519) to the list of known hosts.
al3x@192.168.1.5's passwor:

Welcome to Ubuntu 22.64.1 LTS (GNU/Linux 5.15.6-53-generic x86_64)

N
* Documentation: https://help.ubuntu.com
* Management:
* Support:

/landscape.canonical.con
/ubuntu.com/advantage

163 updates can be applied immediately.
67 of these updates are standard security updates.

. To see these additional updates run: apt list --upgradable

The programs included with the Ubuntu system are free software;
the exact distribution terms for each program are described in the
5 individual files in /usr/share/doc/*/copyright.

Ubuntu comes with ABSOLUTELY NO WARRANTY, to the extent permitted by
applicable law.

al3x@ubui:-$
Togout
Connection to 192.168.1.5 closed.

al3x@ubu-serv:-$ [l
[ SRt RV ______________________________________§
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al3x@ubu-serv: ~

Selecting previously unselected package ncurses-term.
Preparing to unpack .../ncurses-term_6.3-2_all.deb ..
Unpacking ncurses-term (6.3-2) ...

Selecting previously unselected package ssh-import-id.
Preparing to unpack .../ssh-import-id_5.11-0ubuntu1_all.deb ..
Unpacking ssh-import-id (5.11-6ubuntul) .

Setting up openssh-sftp-server (1:8.9p1-3) ...

Setting up openssh-server (1:8.9p1-3) ...

Creating config file /etc/ssh/sshd_config with new version

Creating SSH2 RSA key; this may take some time ...

3072 SHA256:1/unjjrtA8boZcIQ2a7lneIKGa9IGLIMSrooknFcPa4 root@ubu-serv (RSA)
Creating SSH2 ECDSA key; this may take some time ...

256 SHA256: FIDKORtOYKUWXVhSBMAG7KYawnMSFfb+r /ewoYaKukg root@ubu-serv (ECDSA)
Creating SSH2 ED25519 key; this may take some time ...

256 SHA256:nCCUCRAR1NX3kqa7TyBgvacA2QdQh3n73PMgU/rlQUI root@ubu-serv (ED25519)
Created synlink /etc/systemd/system/sshd.service - /lib/systemd/system/ssh.serv
ice.

Created synlink /etc/systemd/system/multi-user.target.wants/ssh.service = /lib/
systemd/systen/ssh.service.

rescue-ssh.target is a disabled or a static unit, not starting it.

ssh.socket is a disabled or a static unit, not starting it.

Setting up ssh-import-id (5.11-6ubuntul) ...

Setting up ncurses-term (6.3-2) ...

Processing triggers for man-db (2.10.2-1) ...

Processing triggers for ufw (6.36.1-4build1) ...

al3x@ubu-serv:-$
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256 SHA256:ncCUCR4R1Nx3kqa7Ty@gvacA2QdQh3n73PMgu/rlQUI root@ubu-serv (ED25519)
Created synlink /etc/systemd/systen/sshd.service — /lib/systemd/systen/ssh.serv
ice.
Created synlink /etc/systemd/system/multi-user.target.wants/ssh.service - /lib/
systemd/systen/ssh.service.
rescue-ssh.target is a disabled or a static unit, not starting it.
ssh.socket is a disabled or a static unit, not starting it.
Setting up ssh-import-id (5.11-8ubuntul) ...
Setting up ncurses-term (6.3-2) ...
Processing triggers for man-db (2.10.2-1) ...
Processing triggers for ufw (0.36.1-4build1) ...
al3x@ubu-serv:-$ sudo systemctl status ssh
® ssh.service - OpenBSD Secure Shell server

Loaded: loaded (/lib/systemd/system/ssh.service; enabled; vendor preset: [§

Active active (running) since Fri 2022-11-18 04:05:36 GMT; 3min 58s ago

Docs: man:sshd(8)
man:sshd_config(s)
Main PID: 4684 (sshd)

Tasks: 1 (limit: 4626)
1.7M
13ms
/systen.slice/ssh.service
L4684 "sshd: Jusr/sbin/sshd -D [listener] 0 of 10-160 startups"

Nov 18 04:05:36 ubu-serv systemd[1]: Starting OpenBSD Secure Shell server...
Nov 18 04:05:36 ubu-serv sshd[4684]: Server listening on 0.6.0.6 port 22.
Nov 18 04:05:36 ubu-serv sshd[4684]: Server listening on :: port 22

Nov 18 04:05:36 ubu-serv systemd[1]: Started OpenBSD Secure Shell server.

/16 _(END)]
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al3x@ubu-serv:-$ s
ansibleHosts Documents hosts Pictures snap Videos
Desktop Downloads Music Public  Templates
al3x@ubu-serv:i-$ cd ansibleHosts
al3x@ubu-serv:~/ansibleHosts$ gedit hosts
Failed to register: GDBus.Error:org.freedesktop.DBus.Error.NoReply: Message rec
ipient disconnected from message bus without replying
al3x@ubu-serv:~/ansibleHostsS gedit hosts
al3x@ubu-serv:-/ansiblenost<§ ansible -1 ./hosts all --list-hosts
hosts (2)

192.168.1.5

192.168.1.9
al3x@ubu-serv:~/ansibletosts$ |
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Last login: Wed Nov 23 08:04:17 2022 from 192.168.1.3
al3x@ubu2:~$ ping 192.168.1.17

PING 192.168.1.17 (192.168.1.17) 56(84) bytes of data.
64 bytes from 192.168.1.17: icmp_seq=1 ttl=64 time=0.147
64 bytes from 192.168.1.17: icmp_seq=2 ttl=64 time=0.321
64 bytes from 192.168.1.17: icmp_seq=3 ttl=64 time=0.253
64 bytes from 192.168.1.17: icmp_seq=4 ttl=64 time=0.250
64 bytes from 192.168.1.17: icmp_seq=5 ttl=64 time=0.316
64 bytes from 192.168.1.17: icmp_seq=s ttl=64 time=0.251

%
[1]+ Stopped ping 192.168.1.17

al3x@ubu2:~$ ping 192.168.1.9

PING 192.168.1.9 (192.168.1,9) 56(84) bytes of data.

64 bytes from 192.168.1.9 X ttl=64 time=0.017 ms

64 bytes from 192.168.1.9: icmp_seq=2 ttl=64 time=0.026 ms

64 bytes from 192.168.1.9: icmp_seq=3 ttl=64 time=0.631 ms

2

[2]+ Stopped ping 192.168.1.9

al3x@ubu2:~$ ssh ubul

ssh: Could not resolve hostname ubul: Temporary failure in name resolution
al3x@ubu2:~$ ssh 192.168.1.5

The authenticity of host '192.168.1.5 (192.168.1.5)' can't be established.
ED25519 key fingerprint is SHA256:1VjfYMin3UG39CbR33eI+hYngoyl7VELYgOSapNXIO.
This key is not known by any other names

Are you sure you want to continue connecting (yes/no/[fingerprint])? yes
Warning: Permanently added '192.168.1.5' (ED25519) to the List of known hosts.
al3x@192.168.1.5's password:

Welcome to Ubuntu 22.04.1 LTS (GNU/Linux 5.15.0-53-generic x86_64)

* Documentation: https://help.ubuntu.com
* Management:  https://Landscape.canonical.com
* Support: https: //ubuntu. con/advantage

129 updates can be applied immediately.
To see these additional updates run: apt list —upgradable

Last login: Fri Nov 18 04:24:46 2022 from 192.168.1.11
al3x@ubul:~$ ping 192.168.1.9

PING 192.168.1.9 (192.168.1,9) 56(84) bytes of data.
64 bytes from 192.168.1.9: icmp_seq=1 ttl=64 time=0.115
64 bytes from 192.168.1.9: icmp_seq=2 ttl=64 time=0.383
64 bytes from 192.168.1.9: icmp_seq=3 ttl=64 time=0.287
64 bytes from 192.168.1.9: icmp_seq=4 ttl=64 time=0.242
64 bytes from 192.168.1.9: icmp_seq=5 ttl=64 time=0.281

z
[1]+ Stopped ping 192.168.1.9
al3x@ubul:~$ I
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al3x@ubu-serv:~$ sudo apt-get install ansible

[sudo] password for al3x:

Reading package lists ... Done

Building dependency tree ... Done

Reading state information ... Done

ansible is already the newest version (6.6.0-Ippa~jammy).

The following package was automatically installed and is no longer required:
systend-hwe-hudb

Use 'sudo apt autoremove' to remove it.

©_to upgrade, 0 to newly install, 0 to remove and 144 not to upgrade.

al3x@ubu-serv:~$ |
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al3x@ubu-serv:~$ ssh-keygen -t ed25519 -C "Ubuntu Server"
Generating public/private ed25519 key pair.

Enter file in which to save the key (/home/al3x/.ssh/id_ed25519)
Enter passphrase (empty for no passphrase):

Enter same passphrase again:

Your identification has been saved in /home/al3x/.ssh/id_ed25519
Your public key has been saved in /home/al3x/.ssh/id_ed25519.pub
The key fingerprint is:

SHA256: druBKHVBC rRUAWVYquZ/ iKcJPd28UB29 F7nrIWi07hA Ubuntu Server
The key's randomart image is:

+—[ED25519 256]—+

[o+.0 o=.+8..
+---[sHAZ56]
al3x@ubu-serv:~$ 1s .ssh

id_ed25519  id_ed25519.pub known_hosts known_hosts.old
al3x@ubu-serv:~$ Il
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al3x@ubu-serv:~$ cat .ssh/id_ed25519.pub
ssh-ed25519 AAAAC3NZaC11ZDIINTESARAATDAT 1ESTBRTTtBOHOXPb tUWLp7P/ rzws zGU3EDUBIK Lz Ubuntu Server
al3x@ubu-servi~g [l
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al3x@ubu-serv:~$ ssh-copy-1d -1 /home/al3x/.ssh/1d_ed25519.pub 192.168.1.5
Jusr/bin/ssh-copy-id: INFO: Source of key(s) to be installed: "/home/al3x/.ssh/id_ed25519.pub”

Jusr/bin/ssh-copy-id: INFO: attempting to log in with the new key(s), to filter out any that are already installed
Jusr/bin/ssh-copy-id: INFO: 1 key(s) remain to be installed — if you are prompted now it is to install the new keys
al3x@192.168.1.5's password:

Number of key(s) added: 1

Now try logging into the machine, with: "ssh '192.168.1.5'"
and check to make sure that only the key(s) you wanted were added.

alaxeubu-serv:~$ ssh-copy-id -i /home/al3x/.ssh/id_ed25519.pub 192.168.1.9
Jusr/bin/ssh-copy-id: INFO: Source of key(s) to be installed: "/home/al3x/.ssh/id_ed25519.pub”

Jusr/bin/ssh-copy-id: INFO: attempting to log in with the new key(s), to filter out any that are already installed
Jusr/bin/ssh-copy-id: INFO: 1 key(s) remain to be installed — if you are prompted now it is to install the new keys
al3x@192.168.1.9's password:

Number of key(s) adde

1

Now try logging into the machine, with: "ssh '192.168.1.9'"
and check to make sure that only the key(s) you wanted were added.

al3x@ubu-serving |
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al3x@ubuz:-$ ssh -1 ~/.ssh/authorized_keys 192.168.1.17
al3x@192.168.1.17's password:
Welcome to Ubuntu 22.04.1 LTS (GNU/Linux 5.15.0-53-generic x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.con/advantage

144 updates can be applied immediately.
5 of these updates are standard security updates.
To see these additional updates run: apt list --upgradable

Failed to connect to https://changelogs.ubuntu.con/meta-release-lts. Check your
Internet connection or proxy settings

Last login: Wed Nov 23 1:
al3x@ubu-serv:~$

4 2022 from 192.168.1.9
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al3x@ubu-serv:~$ ansible -1 ./ansibleHosts all —list-hosts
hosts (2):
192.168.1.5
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al3x@ubu-serv: ~/my-playbooks Q =

# Hosts: where the play runs
- hosts: myhosts

remote-user: al3x

become: yes

gather_facts: no

tasks:

- name: Install Apache

dnf:

- name: Enable service to start on bootup
service:
name: httpd
state: started
- name: Create firewall rule for apache server
I firewalld:
service: http
zone: public
permanent: yes
inmediate: yes
state: enabled
handlers:
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al3x@ubu-serv: ~ o}

1S ipa
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group defau
1t qlen 1000
Link/loopback @ 0:00:00:00:00 brd 60:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_Lft forever preferred_Lft forever
inet6 ::1/128 scope host
valid_Lft forever preferred_Lft forever
2: enpes3: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc fq_codel state UP g
roup default glen 1000
Llink/ether 08:00:27:02:ab:89 brd Ff:ff:ff:ff:ff:ff
inet 1 FIETTIRWERIEY) brd 192.168.1.255 scope global dynamic noprefixroute e
npes3
valid_lft 62919sec preferred_Lft 62919sec
inet6 fe80::1034:7211:511a:5f7c/64 scope link noprefixroute
valid_Lft iorever preferred_Lft forever
~$
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al3x@ubut: ~ Q

15 ip a
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group defau
1t qlen 1000
link/loopback 60:00:00: 6 0:00 brd ©0:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_Lft forever preferred_Lft forever
inet6 ::1/128 scope host
valid_Lft forever preferred_Lft forever
2+ annAca- -RONADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc fq_codel state UP g
LibreOffice Writer n 1000
Link/ether 08:60:27:6d:b6:3d brd ff:ff:ff:ff:ff:ff
inet 1 PYETTIEWIEY) brd 192.168.1.255 scope global dynamic noprefixroute en
pos3
valid_lft 62923sec preferred_Lft 62923sec
inet6 fe80::c908:df3:d253:54c3/64 scope link noprefixroute
valid_ift forever preferred_Lft forever
=8
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