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INTRODUCTION 

OpenStack Manila is an OpenStack component designed to provide shared file systems as 

a service (Shared File Systems as a Service). It enables the management and provision of 

network-accessible storage (e.g. NFS, CIFS) to multiple clients within a cloud environment. 

This functionality is essential for many applications and services that require shared access 

to data. 

The aim of this document is to describe the process of deploying OpenStack Manila using 

Juju Charms – a tool for the declarative deployment and management of services in the cloud. 

Juju provides a simple and scalable way to integrate individual OpenStack components, 

including Manila, into a fully functional whole. 

The document is intended for administrators and technical users who want to deploy Manila 

in a Charms-based OpenStack environment, whether in a testing phase or as part of a 

production cloud. The individual chapters address the infrastructure requirements, 

installation, configuration and validation of Manila functionality within the OpenStack 

environment. 
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1 DEPLOYMENT USING A BUNDLE 

In the following section, we present the individual “bundles” for creating the Manila 

components and their relations.Manila deployment 

 

Figure 1.1 Manila deployment 
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1.1 Creating Manila relations 

 

Figure 1.2 Creating Manila relations
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1.2 Manila Ganesha deployment 

The Manila Ganesha deployment also remains essentially unchanged, but in this case too, 

certificates were added.  

 

Figure 1.3 Manila Ganesha deployment 

 



 

 

8 

 

1.3 Creating Manila Ganesha relations 

 

Figure 1.4 Creating Manila Ganesha relations 
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2 MANAGEMENT OF DEPLOYED CHARMS 

In this section we will discuss the management of deployed charms within containers. 

The main problem we encountered when creating the shared network file system was 

that not all changes made after adding relations were actually reflected in the 

configuration of our containers. 

 

2.1 Deploying the application without HAcluster on Manila 

 

Here, deployment using HAcluster did not succeed; it always occupied port 8786, on 

which the manila-api service listens, and the service was unable to accept requests; 

therefore we disabled it and worked with only one Manila container. 

 

2.1.1 Managing Manila containers 

 

The Manila charm, in combination with the Manila Ganesha charm, plays a role only in 

receiving requests to create, delete or modify a share, so the components that matter for 

it are manila-api, manila-scheduler and manila-data. 

The manila-scheduler and manila-data components work practically always; we have 

never encountered problems with them, but for manila-api it is important that it looks like 

this: 

 

 

Figure 2.1 Example of a correct start of the manila-api component 
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The figure shows several processes, which indicates that the service is listening on the 

default ports for Manila. When there was only one process here, it usually meant that HA 

had occupied the manila-api ports and it was not working. We then verified which ports 

were running using: 

sudo lsof -i :8786 

 

If they were occupied by HAcluster, we always first stopped haproxy, then disabled it, 

and subsequently prevented it from being started by other applications as well, using the 

commands: 

systemctl stop haproxy 

systemctl disable haproxy 

systemctl mask haproxy 

 

After this step, we restarted the manila-api service so that it would re-occupy the relevant 

ports. It often happened that precisely the changes in relations so-called masked the 

application, so we were unable to start it; here it was necessary to unmask it, enable it 

and then start it using the commands: 

systemctl unmask manila-api 

systemctl enable manila-api 

systemctl start manila-api 

 

Since Manila Ganesha takes over the role of the manila-share component, it is important 

to disable this service in the manila container to avoid problems during creation. This 

step should be performed by the relation shown in the figure below, but for some reason 

this never happened and on some containers this service was active: 
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Therefore it is important to check this on the specific containers and, if necessary, to 

stop, disable and mask it: 

systemctl stop manila-share 

systemctl disable manila-share 

systemctl mask manila-share 

 

2.1.2 Managing Manila Ganesha containers 

After the series of previous steps, we can proceed to managing the manila-ganesha 

containers. Manila Ganesha is responsible for two services: the first is the manila-share 

component and the second is the nfs-ganesha service, which manages exports. In 

addition, here Ganesha also uses HAcluster, which runs on it without problems, but in the 

event of outages or when relations are being completed, conflicts may occur. 

Here it is important to check that the two above-mentioned services + the active node 

managed by pacemaker are in the same container. We can do this using the command: 

crm status 

This lists the necessary information for us. As we can see in the figure below, all three of 

these services are running in the same container, so the application will work correctly this 

way. 

 

Figure 2.2 Example of correct operation of critical services in the manila-ganesha container 

 

However, if a situation were to arise in which these services are not in the same 

place, they can be moved using the command: 
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crm resource move <resource_name> <node_name> 

In our case, for example: 

crm resource move res_manila_share_manila_share manila-ganesha/3 

 

On the other containers these services should not be running. However, if errors were 

to occur, it is advisable to stop them by entering the given container and using the 

command: 

crm resource stop res_manila_share_manila_share 

crm resource disable res_manila_share_manila_share 

 

2.1.3 Redirecting OpenStack Endpoints 

Since we carried out the implementation without HAcluster for Manila but assigned it a 

Virtual IP when creating it, an endpoint was created in OpenStack that points to the 

relevant IP and port of manila-api. However, this implementation would not work, so we 

changed all the manila endpoints so that they point to the active manila container we 

selected that handles share management requests. (While working on the diploma thesis 

we tried various settings and not everything was removed correctly, so it is necessary to 

set absolutely all endpoints for it to work. This also applies to those that are no longer 

active, but without this they caused problems.) In a clean deployment of the entire 

Juju, it would be necessary in such an implementation to change only two endpoints, 

namely manila and manilav2, which are responsible for shares. 

We changed the endpoints according to the relevant id and a command in the form: 

 

openstack endpoint set <id> --url <http://<IP>:8786/<version>%\(tenant_id\)s 

 

In our case as follows: 
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openstack endpoint set 14d4d858809849c687fdae51ef688376 --url 

http://10.11.1.189:8786/v1/%\(tenant_id\)s 

openstack endpoint set 6e74f471147a465a98066f0d675e1fad --url 

http://10.11.1.189:8786/v1/%\(tenant_id\)s 

openstack endpoint set 590c00c7d4c84858a27cdcf291ed056a --url 

http://10.11.1.189:8786/v2/%\(tenant_id\)s 

openstack endpoint set 6b456cbbb10d43edaa95410c2ebbe74d --url 

http://10.11.1.189:8786/v2/%\(tenant_id\)s 

openstack endpoint set d84e28cdae074e949a39e8a3e6b2f4da --url 

http://10.11.1.189:8786/v1/%\(tenant_id\)s 

openstack endpoint set bd4ca0d2b26f4fc580d56b3cc1d35758 --url 

http://10.11.1.189:8786/v2/%\(tenant_id\)s 

 

3 CREATING A SHARE AND ITS MANAGEMENT 

This chapter is taken from the relevant diploma thesis, since it is described there in great 

detail in the chapter “7 TESTING THE CREATED SOLUTION”, in subsection 7.1 

Creating a share using OpenStack CLI. 

3.1 Creating a share using OpenStack CLI 

The first step is to create a share type, which defines the parameters and properties of 

the shared storage. It is important because without it Manila would not know which 

backend to use when creating shares. We created it using the command: 

share type create cephfsnfstype false 

 

There are two parameters within this command. 

 

Cephfsnfstype – specifies the given share type (the one we chose defines that this is the 

case of CephFS via NFS-Ganesha). 
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False – in turn indicates that the backend does not require Manila to manage the share 

servers and network infrastructure – the backend handles everything itself. 

The figure below shows the creation of such a share type. 

 

Figure 3.1 Example of creating a share type in OpenStack CLI 

After this step, it is still necessary to specify it additionally, namely by using the command: 

 

share type set cephfsnfstype --extra-specs vendor_name=Ceph 

storage_protocol=NFS 

Here we assigned additional metadata (so-called extra specs) to the created type, which 

further specify the characteristics of the backend Manila will work with. 

vendor_name=Ceph – defines a parameter that serves as an identifier of the storage the 

backend uses; in our case it is Ceph. This variable changes in case we had multiple 

backends. 

storage_protocol=NFS – specifies which protocol will be used for storing data. Here it 

needs to be defined, since we export the share via the NFS Ganesha server. 

The figure below shows how such a created share type can be listed, using the 

command: 

share type list 
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Figure 3.2 Listing information about the created share type 

 

After performing these steps, we can proceed to creating the share itself, using the 

command: 

share create --share-type cephfsnfstype --name cephnfsshare2 nfs 1 

 

--share-type cephfsnfstype – in this case specifies that we will use the previously created 

cephfsnfstype as the share type. 

--name cephnfsshare2 – represents the name that will be assigned to the new share and 

serves for easy identification of the share within the system. This name can be chosen 

freely. 

nfs – the variable specifies the protocol that will be used for access to the share. 

 

1 – specifies the size of the share in GB. For testing purposes such a size is sufficient, but 

in production this parameter would need to be adjusted to the given needs. 

After entering this command, creation of the relevant share begins, and OpenStack 

displays information about it, which can be seen in the figure below. 
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Figure 3.3 Share creation process in OpenStack CLI 

After a while the share creation completes, and we can display it based on the id 

parameter using the command: 

Share show <id> 
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Figure 3.4 Display of the created share 

In the figure above we see several important parameters. The most important of them is 

export_locations, which shows us the path to the created share within NFS Ganesha. It 

is in the form {NFS-Ganesha server ip address }:{path where it is stored}, and the 

individual clients then connect to the given share according to this path. The 

share_instance_id parameter specifies under which id the created share will be stored 

within subvolumes on the CephFS backend. In addition, we can see progress 100% and 

status available, which inform us of its successful creation. The other parameters are not 

needed for the purposes of this diploma thesis, so we will omit their explanation. 

Successful creation of the relevant share can then also be checked after logging in to 

one of the ceph monitors, where, after entering the command: 

Ceph fs subvolume ls <file system name> (in our case ceph-fs) 

 

We can list all the stored shares on the backend storage. In the figure below there are 

several of them due to testing, but we are interested specifically in the middle one, which 

belongs to the share from the example we are presenting. We can easily match it by the 

share_instance_id, which matches the one shown in the output in Figure 19. 
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Figure 3.5 Display of the record of the created share on the CephFS backend 

 

After this step, it is necessary to define who can access the created share. We do this 

using an ACL, in which we define which IP addresses will be allowed. 

In the figures below, we can see the process of creating such access, from entering the 

command, through its creation, to the successful assignment of the rule, for an instance 

with the IP address 158.193.154.30. 
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Figure 3.6 Illustration of creating access for VM HlavnaTest1 

 

After such access is created, this information is also propagated to our NFS Ganesha 

server, where, by entering the command: 

busctl call org.ganesha.nfsd /org/ganesha/nfsd/ExportMgr 

org.ganesha.nfsd.exportmgr ShowExports 

We can list all available exports. We are specifically interested in this one: 

 

"/volumes/_nogroup/5b49a652-4823-4cff-9a52-6113d34bf003/70d0d9f4-8665-4fcf- 

a494-7f4d7f35438e", which means that if it is displayed after this command, 

Ganesha allows access to it. The output of this command can be seen in the figure below. 
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Figure 3.7 Output of the command displaying exports in the container serving the NFS- 

Ganesha server 

3.2 Connecting an instance to the share 

 

The final step is connecting the instance to such a share, for which it is necessary to 

perform two steps. The first is downloading the nfs-common package, which provides 

tools needed for working with NFS. After its successful installation, it is also necessary 

to create a location where we will mount the share, for example /mnt/manilatest1. 

We can then proceed to connecting to the created share at the corresponding address 

using the command: 

mount -v -t nfs <share address> (10.11.0.100/volumes/_nogroup/5b49a652-

4823- 4cff-9a52-6113d34bf003/70d0d9f4-8665-4fcf-a494-7f4d7f35438e) 

/mnt/manilatest1 
 

In the figure below, we can then see that this was successful (it did not return any error) 

 

After this step, any management of the given share is possible, such as creating 

folders, adding information to them and so on. In essence, everyone should connect to 

the given share using the mount command, so that the method of access to such shares 

should be separate for administrators and its users. 

 

 

 

Figure 3.8 Illustration of the connection to the share 
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CONCLUSION 

In this document, we have described in detail the process of deploying the OpenStack 

Manila service using Juju Charms. We went through the individual steps, from preparing 

the environment and configuring the necessary components, to the successful deployment 

and verification of the functionality of the shared file system service. 

The use of Charms significantly simplifies the management and scaling of OpenStack 

components, including Manila, while also enabling configuration automation and the 

adaptation of the service to specific needs. Such an approach increases the reliability of the 

entire solution and reduces the need for manual intervention by administrators. 

OpenStack Manila deployed via Juju provides a robust and flexible solution for 

providing shared storage in a cloud environment. It is suitable for a wide range of scenarios 

— from test environments to production deployments in enterprise environments. 

A further step may be the integration of Manila with specific back-end storage systems 

(e.g. CephFS, NFS, NetApp), the implementation of advanced access policies and the 

monitoring of operation using tools such as Prometheus or Grafana. 


