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The Storage Project Documentation

Storage project provides an easy to use storage python package [https://pypi.python.org/pypi/storage] to retrieve information from Enterprise Storage Arrays, Switches [http://en.wikipedia.org/wiki/Enterprise_storage] and Servers.


Note

storage python package [https://pypi.python.org/pypi/storage]  is currently going through active development [https://github.com/OpenSRM/storage] where we aim to add more functionality and improve code stability. If you find any bugs/have other use cases, kindly let us know.




Warning

The Storage Project is no way linked to any of the storage vendors and comes with no guarantees either from developers or storage vendors, so test thoroughly in your environment before you use in production.




Why storage package

SMI-S which many Enterprise Storage vendors support today requires lot of resources (hardware/human) to get simple things done and we believe storage engineers need an easy way to deal with common tasks like retrieving information and reporting.

storage python package [https://pypi.python.org/pypi/storage] is a collection of python modules we have written to deal with common tasks that we end up doing frequently and hopefully help other engineers as well. With little customisation you should be automate your provisioning/decommissioning as well.


Ideally we would prefer Enterprise Storage vendors to adopt REST API [http://en.wikipedia.org/wiki/Representational_state_transfer] as standard instead of/along with SMI-S which will allow storage engineers to hack and automate most of their work in programming language they are most comfortable with.





Installation

We strongly recommend you use python virtual environments for all your python projects. If you are not familiar with python virtual environments, kindly read Virtual Environments - The Hitchhiker’s Guide to Python [http://docs.python-guide.org/en/latest/dev/virtualenvs.html] to understand how to create and use python virtual environments.

Once in virtual environment, you can install storage via pip using:

$ pip install virtualenv





Alternatively if you want to install storage python package [https://pypi.python.org/pypi/storage] in to your standard python environment, you can either install using pip or easy_install or downloading the code and running “python setup.py install”

$ python setup.py install





If you are manually downloading the code and running “python setup.py install”, make sure you install dependencies (paramiko >= 1.8.0 and lxml >= 3.2.1) prior to installing storage python package.




Currently Supported Devices/Platforms

You can click on below links to read documentation for respective device/platform.


	Brocade Switches (FOS 6.x, 7.x)

	EMC VMAX Arrays

	Red Hat Enterprise Linux (5.x, 6.x)

	VMware ESX 4.x and ESXi 5.x

	QLogic/Brocade HBA’s






Changes

From version 0.6, we aim to track all changes to code.


	Changes






Roadmap


	Extend current functionality and add more methods to currently supported devices. (Ongoing effort)

	NetApp - 2013, probably Q2






Indices and tables


	Module Index

	Index

	Search Page
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storage.brocade



Warning



		Since Brocade does not provide parsable outputs like NetApp (XML) and EMC VMAX (XML), we have to depend on command output to extract the information which is neither elegant nor reliable way of doing it.


		This module will not work with root/factory accounts as they are supposed to be used only for diagnostics.







storage.brocade provides BrocadeSwitch class that implements commonly used Brocade Fabric OS commands as
python methods and a generic BrocadeSwitch.command() method which can be used to implement additional
functionality to automate daily tasks.










BrocadeSwitch



		
class storage.brocade.BrocadeSwitch(hostname, username, password, timeout=60)


		





Establish SSHConnection to Brocade switch using BrocadeSwitch class. BrocadeSwitch takes hostname/IP, username, password and timeout(optional) as arguments to create SSH session with Switch.


Example:


>>> from storage.brocade import BrocadeSwitch
>>> switch_A_1 = BrocadeSwitch('192.168.1.100', 'user', 'password')
>>> print switch_A_1
<BrocadeSwitch (192.168.1.100)>
>>>







aliShow



		
classmethod BrocadeSwitch.aliShow(pattern='*', fid=None)


		





BrocadeSwitch.aliShow() implements aliShow command with pattern ‘*’ and fid=None as default arguments and returns output as dictionary with alias name as key and members(type:list) as value . If you use Virtual Fabrics on your switches, you can run aliShow on logical switch by specifying fid.



		Example:


		>>> #Return Alias that match 'HBA_A_HR_ORADB01' on Virtual Fabric with FID 101
>>> switch_A_1.aliShow(fid=101, pattern='HBA_A_HR_ORADB01')
{'HBA_A_HR_ORADB01': ['10:00:00:05:1E:00:00:01']}
>>>
>>> #Return all Aliases that match given pattern ('HBA_A_HR_ORADB*') on Virtual Fabric with FID 101
>>> switch_A_1.aliShow(fid=101, pattern='HBA_A_HR_ORADB*')
{'HBA_A_HR_ORADB01': ['10:00:00:05:1E:00:00:01'], 'HBA_A_HR_ORADB02': ['10:00:00:05:1E:00:00:02'], '...(remaining elements truncated)...'}
>>>
>>> #Returns all aliases on base switch for the user as FID is not specified.
>>> switch_A_1.aliShow()
(output truncated)
>>>













Note


We are returning members as lists because alias can have one or more members even though most of the
environments may use one-to-one alias<->WWPN mapping.







fabricShow



		
classmethod BrocadeSwitch.fabricShow(membership=False, chassis=False, fid=None)


		





BrocadeSwitch.fabricShow() implements fabricShow command and takes optional arguments membership, chassis and fid
to mimic membership, chassis options when using fabricShow command. Returns dictionary with Switch ID as key and rest as
members.


Example:


>>> # Return fabricShow output as dict with SwitchID (Hex) as key and list with core pid, WWN, Ethernet IP, FC IP
>>> # and name as value
>>> switch_A_1.fabricShow(fid=101)
(output truncated)
>>> # Return fabricShow output as dict with SwitchID (Hex) as key and list with core pid, name and Ethernet IP as value
>>> switch_A_1.aliShow(membership=True, fid=101)
(output truncated)
>>> # Return fabricShow output as dict with SwitchID (Hex) as key and list with core pid, Name, Ethernet IP, Chassis
>>> # WWN and Chassis name as value.
>>> switch_A_1.aliShow(chassis=True, fid=101)
(output truncated)









get_alias_zones



		
classmethod BrocadeSwitch.get_alias_zones(alias, fid=None)


		





BrocadeSwitch.get_alias_zones() returns all zones that alias is member of.


Example:


>>> # Return zones for alias 'HBA_A_HR_ORADB01'
>>> switch_A_1.get_alias_zones('HBA_A_HR_ORADB01', fid=101)
['HBA_A_HR_ORADB01_VMAX1234', ]
>>>









get_wwn_aliases



		
classmethod BrocadeSwitch.get_wwn_aliases(wwn, fid=None)


		





BrocadeSwitch.get_wwn_aliases() returns aliases for given WWN if it exists in the configuration.


Example:


>>> # Return alias for WWPN '10:00:00:05:1E:00:00:01'
>>> switch_A_1.get_wwn_aliases('10:00:00:05:1E:00:00:01', fid=101)
['HBA_A_HR_ORADB01', ]
>>> switch_A_1.get_wwn_aliases('10:00:00:05:1E:00:00:01')
[]
>>>









is_wwn_on_fabric



		
classmethod BrocadeSwitch.is_wwn_on_fabric(wwn, fid=None)


		





BrocadeSwitch.is_wwn_on_fabric() returns True if given WWN is logged onto the Fabric, otherwise returns False.
This makes uses of nodefind, so it will match both WWPN and WWNN.


Example:


>>> # Check if WWPN '10:00:00:05:1E:00:00:01' exists on Fabric
>>> switch_A_1.is_wwn_on_fabric('10:00:00:05:1E:00:00:01', fid=101)
True
>>> switch_A_1.is_wwn_on_fabric('10:00:00:05:1E:00:00:01')
False
>>>









switchName



		
classmethod BrocadeSwitch.switchName(fid=None)


		





BrocadeSwitch.switchName() returns the switch name as string.


Example:


>>> # Returns Brocade FC switch name
>>> switch_A_1.switchName()
LON_DCX8510_A_1
>>> switch_A_1.switchName(fid=101)
LON_DCX8510_A_1_FINANCE









switchShow



		
classmethod BrocadeSwitch.switchShow(fid=None)


		





BrocadeSwitch.switchShow() returns the switchShow output as dictionary.



Note


Since the port details line vary depending on if switch is director or not, a helper method BrocadeSwitch.isDirectorClass() (Returns True if Director class, otherwise False) is provided to identify the same.





		Example:


		>>> a_1_switch_show = switch_A_1.switchShow()
>>> type(a_1_switch_show)
<type 'dict'>
>>> a_1_switch_show.keys()
['FC Router', 'switchWwn', 'switchRole', 'LS Attributes', 'zoning', 'switchState', 'switchId', 'switchDomain', 'switchType', 'switchName', 'Allow XISL Use', 'switchBeacon', 'ports', 'switchMode']
>>> #Returns Brocade FC switch role
>>> a_1_switch_show['switchRole']
Principal
>>> #Returns Brocade FC switch domain
>>> a_1_switch_show['switchDomain']
41
>>> switch_A_1.isDirectorClass(a_1_switch_show['switchType'])
True















version



		
classmethod BrocadeSwitch.version()


		





BrocadeSwitch.version() returns the version as dictionary.



		Example:


		>>> # Returns Brocade Switch version information
>>> switch_A_1.version()
{'Kernel': '2.6.14.2', 'Flash': 'Sun Nov 20 02:04:57 2011', 'BootProm': '1.0.15', 'Fabric OS': 'v6.4.2b', 'Made on': 'Tue Sep 20 18:45:13 2011'}
>>> # Get only Fabric OS version (Look at the dictionary keys above)
>>> switch_A_1.version()['Fabric OS']















zoneShow



		
classmethod BrocadeSwitch.zoneShow(pattern='*', fid=None)


		





BrocadeSwitch.zoneShow() implements zoneShow command with pattern ‘*’ and fid=None as default arguments and
returns output as dictionary with zone name as key and members(type:list) as value. If you use Virtual Fabrics on
your switches, you can run zoneShow on logical switch by specifying fid.


Example:


>>> # Returns Exact Zone with name 'HBA_A_HR_ORADB01_VMAX1234' on Virtual Fabric with FID 101
>>> switch_A_1.zoneShow(fid=101, pattern='HBA_A_HR_ORADB01_VMAX1234')
{'HBA_A_HR_ORADB01_VMAX1234': ['HBA_A_HR_ORADB01', 'VMAX1234_PG44']}
>>> # Returns all zones that match pattern 'HBA_A_HR_ORADB*_VMAX1234' on Virtual Fabric with FID 101
>>> switch_A_1.zoneShow(fid=101, pattern='HBA_A_HR_ORADB*_VMAX1234')
{'HBA_A_HR_ORADB01_VMAX1234': ['HBA_A_HR_ORADB01', 'VMAX1234_PG44'], 'HBA_A_HR_ORADB02_VMAX1234': ['HBA_A_HR_ORADB02', 'VMAX1234_PG13'], '...(remaining elements truncated)...'}
>>> #Returns all zones on base switch for the user as FID is not specified.
>>> switch_A_1.aliShow()
Output truncated









command



		
classmethod BrocadeSwitch.command(cmd)


		





If any of the above methods do not meet your needs or need to overwrite the behaviour, subclass BrocadeSwitch
and you you can easily override existing method or write your own method using BrocadeSwitch.command().
BrocadeSwitch.command() runs any given command against switch and returns tuple (output, error) with which you
can implement any implement method you need.


Example:


from storage.brocade import BrocadeSwitch
class MyBrocadeSwitch(BrocadeSwitch):
    """
    Extending BrocadeSwitch to implement additional methods that may suit our environment
    """
    def wwn(self):
        """Displays the world wide name (WWN) of the switch or chassis."""
        output, error = self.command('wwn')

        if output:
            return "".join(output).strip()

    def bannerShow(self, fid=None):
        """Displays the banner text."""
        cmd = "bannershow"
        if fid:
            cmd = self.command_with_fid(cmd, fid)
        output, error = self.command(cmd)

        if output:
            return "".join(output) # Not stripping here as sometimes we may use blank chars or tabs for formatting.






Using MyBrocadeSwitch in action


>>> import MyBrocadeSwitch
>>> switch_A_1 = MyBrocadeSwitch('192.168.1.100', 'user', 'password')
>>> # Print SwitchName. Since we sub-classed from BrocadeSwitch, we will have access to all parent methods.
>>> switch_A_1.switchName()
LON_DCX8510_A_1
>>> # Displays the world wide name (WWN) of the switch or chassis
>>> MyBrocadeSwitch.wwn()
10:00:00:05:1e:7a:7a:00
>>> # Displays the banner on the base swtich for the user.
>>> MyBrocadeSwitch.bannerShow()
'\t\tMy Switch\t\t'
>>> print MyBrocadeSwitch.bannerShow()
My Switch
>>> MyBrocadeSwitch.bannerShow(fid=101)
'\t\tYou are now on Virtual Fabric with FID 101\t\t'
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storage.vmax



Note


You need to have SYMCLI installed and configured to use this module. Kindly refer to EMC Solutions Enabler documentation if you need help installing and configuring SYMCLI.




storage.vmax provides helper VMAXArray class that allows you to run SYMCLI commands from Python by
setting necessary environmental variables and paths.Since SYMCLI is capable of producing XML output for most of the
read-only operations, you should be able to easily extract information you need using lxml xpath.










VMAXArray



		
class storage.vmax.VMAXArray(SYMCLI_CONNECT, SID, SYMCLI_CONNECT_TYPE='REMOTE', SYMCLI_PATH='/opt/emc/SYMCLI/bin/')


		





Adds SYMCLI_PATH to $PATH and sets SYMCLI_CONNECT, SYMCLI_SID and SYMCLI_CONNECT_TYPE environment variables.


Below table summarise various arguments used to initialize above class however you can find detailed description for each value by running SYMCLI command: “symcli -def”.








		Argument
		Definition





		SYMCLI_CONNECT
		String that represents SYMAPI Server in netcnfg file.



		SID
		Symmetrix ID



		SYMCLI_CONNECT_TYPE
		SYMAPI Server connection type. Valid values are: LOCAL, REMOTE, and REMOTE_CACHED.



		SYMCLI_PATH
		Solution Enabler install path where SYMCLI commands are available







Example:


>>> from storage.vmax import VMAXArray
>>> vmax34 = VMAXArray('VMAX1234', 34)
>>> print vmax34
<VMAXArray - VMAX1234 (SID:34)>
>>>







command



		
classmethod VMAXArray.command(cmd, SYMCLI_OUTPUT_MODE='Standard')


		





VMAXArray.command() runs the given command and returns the output. Default SYMCLI_OUTPUT_MODE mode is set to “Standard” as some of the commands do not support XML Output.


Example


>>> #Print symcfg list output
>>> print vmax34.command('symcfg list ')
Symmetrix ID: 000000001234

                                S Y M M E T R I X

                                       Mcode    Cache      Num Phys  Num Symm
    SymmID       Attachment  Model     Version  Size (MB)  Devices   Devices

    000000001234 Local       VMAX40K   5876      737280         9     21615









command_xml



		
classmethod VMAXArray.command_xml(cmd)


		





VMAXArray.command_xml() runs etree parsed XML which can be used to run find or xpath methods to retrieve details provided command supports XML_ELEMENT output (Most read-only commands support XML_ELEMENT as output).


Example


>>> # Retrieve Symmetrix ID using xpath.
>>> a = vmax34.command_xml('symcfg list')
>>> a.xpath('//symid/text()') #Read lxml xpath documentation on how to navigate through XML.
['000000001234']









symcfgDiscover



		
classmethod VMAXArray.symcfgDiscover()


		





VMAXArray.symcfgDiscover() runs ‘symcfg discover’ command.


Example


>>> # Update SYMAPI Database
>>> vmax34.symcfgDiscover()









getSymmInfo



		
classmethod VMAXArray.getSymmInfo()


		





VMAXArray.getSymmInfo() returns Symmetrix Info as a python dictionary with ‘microcode_version’, ‘symid’, ‘devices’, ‘physical_devices’, ‘attachment’, ‘cache_megabytes’, ‘model’ as keys.


Example


>>> info = vmax34.getSymmInfo()
>>> info['symid']
'000000001234'
>>> info['microcode_version']
'5876'
>>> info['model']
'VMAX40K'









getDiskGroupSummary



		
classmethod VMAXArray.getDiskGroupSummary()


		





VMAXArray.getDiskGroupSummary() returns Disk Group Summary as a python dictionary with ‘disk_group_summary’, ‘disk_groups’, ‘symid’ as keys.


Example


>>> dg_info = vmax19.getDiskGroupSummary()
>>> dg_info['symid']
'000000001234'
>>> dg_info['disk_group_summary']
{'units': 'megabytes', 'total': '918566715', 'actual': '918566715', 'free': '143205408'}
>>> dg_info['disk_groups']
[{'actual': '17864980', 'disk_size_megabytes': '279140', 'disk_group_name': 'DG_01', 'free': '303', 'rated_disk_size_gigabytes': '300', 'disk_location': 'Internal', 'disks_selected': '64', 'form_factor': '2.5', 'units': 'megabytes', 'disk_group_number': '1', 'technology': 'FC', 'total': '17864980', 'speed': '10000'}, truncated..... ]
>>>









getThinPoolDetail



		
classmethod VMAXArray.getThinPoolDetail()


		





VMAXArray.getThinPoolDetail() returns Thin Pool details as a list.


Example


>>> tp_info = vmax19.getThinPoolDetail()
>>> tp_info
[{'subs_percent': '98', 'total_usable_tracks': '140703744', 'total_tracks_gb': '8587.9', 'total_tracks': '140703744', 'dev_emulation': 'FBA', 'technology': 'FC', 'total_used_tracks_gb': '5626.1', 'total_used_tracks': '92178564', 'total_tracks_mb': '8793990', 'total_shared_tracks_gb': '0.0', 'pool_name': 'TP_01', 'total_used_tracks_mb': '5761161', 'dev_config': '2-Way Mir', 'total_usable_tracks_mb': '8793990', 'total_usable_tracks_gb': '8587.9', 'total_shared_tracks_mb': '0', 'total_shared_tracks': '0', 'total_free_tracks': '48525180', 'total_free_tracks_mb': '3032823', 'percent_full': '65', 'disk_location': 'Internal', 'total_free_tracks_gb': '2961.7'}, truncated ..... ]
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0.0.6 (Under Development)



Warning


This change has some backwards incompatibilities from previous versions and might break your existing code. Kindly read Backwards Incompatibilities section to understand what changed.





Features



servers.py




		ESXi 5.x gets it’s own class ESXiServer.












brocade.py




		Method is_wwn_on_fabric added, checks if given WWN (WWNN/WWPN) is logged on to the fabric.


		Method get_wwn_aliases added, returns alias(es) for give WWN. This makes use of aliShow














Bug Fixes



		SSHSession now returns error correctly, earlier both output and error returned output due to typo.








Backwards Incompatibilities



ssh.py


SSHSession class now refers ‘host’ as host rather than hostname. Should not impact you directly unless you are using SSHSession directly.





servers.py


servers.py re-written from scratch and might break some functionality.




		LinuxServer class now replaced with GenericLinuxServer


		RedhatServer class now replaced with RedHatServer (notice uppercase H in RedHatServer)


		Method get_hostname method replaced with property hostname.


		Method has_hbas method replaced with property has_hba. Property has_hba now implemented locally in RedHatServer, ESXServer and ESXiServer.


		Method get_hba_manufacturer method replaced with property hba_manufacturer. Property hba_manufacturer now implemented locally in RedHatServer, ESXServer and ESXiServer.


		Method get_wwpns method replaced with property wwpns


		As of now methods get_os_version, check_hba_driver and get_bcu_version are removed and not re-written yet. We do want to get those details, especially HBA driver versions.












brocade.py




		Method find_wwn renamed to more meaningful is_wwn_on_fabric.
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  All modules for which code is available


		storage.brocade


		storage.ssh


		storage.vmax
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