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1 Solution Overview

The following sections provide an overview of the NetApp® VMware vRealize suite.

1.1 Summary

NetApp and VMware—Ileaders in storage, data management, virtualization, and cloud solutions—share a
common vision of accelerating the path to the cloud through advanced virtualization, automation, and
self-service. VMware cloud infrastructure, management, and orchestration solutions on the NetApp
Unified Storage Architecture provide customers with a clear path to transform their data centers into a
private cloud environment by delivering IT as a service (ITaaS).

This deployment guide explains how to set up a joint NetApp and VMware solution to implement a
software-defined storage solution, which is a critical component in achieving an entire software-defined
data center (SDDC). The setup that is described can be used to create an orchestration and automation
environment that uses NetApp clustered Data ONTAP® storage, NetApp OnCommand® Workflow
Automation (WFA), VMware vRealize Automation (VRA) 6.2, and VMware vCenter Orchestrator (VRO)
5.5.1.

For more information about this solution, refer to TR-4308: Software-Defined Storage with NetApp and
VMware.

1.2 Target Audience

The target audience for this document is cloud solution architects, automation and orchestration
developers, and VMware administrators. Managers, directors, and chief information officers can also use
this document to understand how a NetApp and VMware software-defined storage environment is
configured and set up.

1.3 Solution Summary

For multihypervisor environments, environments that require hardware orchestration or enterprise-level
environments, a combination of vRO, VvRA, and WFA can be used to automate and orchestrate NetApp
clustered Data ONTAP software-defined storage in an SDDC. With this solution, the automation of
VMware vSphere and software-defined storage through vRA and vRO, combined with the software-
defined storage automation provided by WFA, can be used to create an end-to-end deployment process
through all levels of a data center. Using VRA, a NetApp storage service catalog can be created that uses
a combination of VRO and WFA to create true software-defined storage for the SDDC. Figure 1 shows a
high-level diagram of the architecture.
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Figure 1) Solution architecture overview.
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2 Configure WFA and OnCommand Unified Manager

The following sections describe how to configure WFA and OnCommand Unified Manager (OCUM) 6.2 to
create an orchestration and automation environment using NetApp software-defined storage.

Note: OnCommand Workflow Automation 3.0 must be installed before beginning these procedures. For
information about the initial installation and setup of OnCommand Workflow Automation, refer to
the OnCommand Workflow Automation 3.0 Installation and Setup Guide.

2.1 Import Workflows into WFA

To configure a software-defined storage environment, you can use the current workflows that cover most
of the basic storage and provisioning needs, or you can download a package of workflows from the
NetApp community site. The NetApp community regularly creates workflows and shares them with the
public.

To import WFA workflows, complete the following steps:

1. Download the zip file that contains the workflows.
2. Unzip the files locally.
3. Using a web browser, log in to WFA.
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4. Click Administration > Import.

Administration Help

Export Al
P tion Designer Storage Automation Store
Import
A
Abort SnapMirror
Log Viewer
Backup & Restore joning (0)
U " -
sers ory (5) Gl = 246D
Account Settings .
(7) Add or Update CIFS Share
Client Preferences ACLs
Setup Wizard (1)
WFA Configuration
— -

5. Select one of the compressed disk archive (DAR) files and open it.
6. Repeat steps 4 and 5 until all files are restored.

2.2 Set Up vSphere Data Source
To set up the vSphere data source, complete the following steps:

1. Using a web browser, log in to WFA.
2. Click the Execution tab and select Data Sources.
3. Click the New Data Source icon (the white plus sign on the green circle) on the toolbar.

Administration Help

Portal Execution Designer Storage Automation Store

Data Sources @
ofyro § ©

Mame T a | Data Source Type T

{&. Execution Status

E Data Sources
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4. Inthe New Data Source dialog box, select the required data source type and enter the user name or
the IP address in the Host Name field.

5. Enter the vCenter credentials in the User Name and Password fields.

Data Source Configuration

MName: [ ¥C1

Data source type: l YMware vCenter - 4.%, 5.0.%, 5.1

Host name: [ vcl.demo.netapp.com

Port: [443

User name:
Password:

Timeout (sec):

administrator@vsphere

Scheduler configuration

Scheme

Interval {minutes)

e

10

Reset Scheme

I

Save I[ Cancel ]‘

4

Click Save.

© © N o

2.3 Set Up OCUM Database User

To set up the OCUM database user, complete the following steps:

Enter the desired time interval. In the example in step 5, the interval is set to 10 minutes.

In the Data Sources table, select the data source and click Actions > Acquire Now.
In the History table, verify that the data acquisition status is listed as Completed.

Note: OnCommand Unified Manager (OCUM) must be installed to act as a data source for NetApp
clustered Data ONTAP storage. To install and configure OCUM 6.2, refer to the OnCommand
Unified Manager 6.2 Installation and Setup Guide. Follow the instructions in the “OnCommand

Unified Manager 6.2 Installation and Setup Guide” to manage NetApp clustered Data ONTAP

storage through OCUM 6.2.
1. Log into OCUM.

2. Click Administration and select Manage Users.

Help ~ | Administration ~ | admin | Sign Out

All

Protection

- Manage Alerts
v

"+ Manage Users

Setup Options

Q|

Configure Network Settings

Healthy ~ Warning M Error

3. From the NetApp OnCommand Unified Manager page, click +Add.

7 Building Automation and Orchestration for Software-Defined Storage with NetApp and VMware

© 2015 NetApp, Inc. All rights reserved


https://library.netapp.com/ecm/ecm_get_file/ECMP1653269
https://library.netapp.com/ecm/ecm_get_file/ECMP1653269

NetApp OnCommand Unified Manager

Dashboard Events Storage v Jobs

Manage Users &

e Add P Edit X Delete @ Test
Name « Y Type )
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4. Add a database user:
a. Select Database User as the type.
b. Enter a user name.
c. Enter and confirm a password.
d. Click Add to add this user to OnCommand Unified Manager.

Add User @) X!

a‘\“ Database users are mainly for integration with OnCommand
Workflow Automation, and provide access to the database views but
not general access to OnCommand Unified Manager.

Type: I,D atabase User _ﬂ

Name: ‘ wia

|
Password: | sessssee l
|

Confirm Password: l R

| add || cancal |

5. Verify that the new user is visible on the NetApp OnCommand Unified Manager page.
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MNetApp OnCommand Unified Manager

Dashhoard Events Storage ~ Jobs

Manage Users &

o 2dd  # Edit X Delete  &F Test

[ Name « Y Type
E] admin Maintenance User
wia Database User

2.4 Set Up OCUM Data Source

To set up the OCUM data source, complete the following steps:

© N o g~ wDdh PR

Using a web browser, log in to WFA.

Click the Execution tab and select Data Source.

Right-click in the top right pane and select New.

Select OnCommand Unified Manager (DFM)-6.0 as the data source type.
Enter the host name or IP address of the OCUM appliance.

Enter the user name and password.

Enter 3306 as the port number.

Enter the desired time interval. In the example, the interval is set to 10 minutes.

Data Source Configuration

MName: IOCUM 6 ] User name:
Data source type: [ OnCommand Unified Manager (DFM) - 6.0 {(MYSQL) l v l Password:
Host name: [192.168.0.182 |
Part: [3306 |

Scheduler configuration

Scheme

Interval {minutes)

cm_storage

10

Reset Scheme |

Save | Cancel 4

9.
10. Right-click the new data source and select Acquire Now.

2.5 Set Up Credentials for vCenter and OCUM

Click Save.

To set up credentials for vCenter and OCUM, complete the following steps:

Building Automation and Orchestration for Software-Defined Storage with NetApp and VMware © 2015 NetApp, Inc. All rights reserved



1. Using a web browser, log in to WFA.
2. Click the Execution tab and select Credentials.
3. Right-click in the Type pane and select New.

Portal

Execution Designer Storage Automation Store

%o Execution Status Credentials @

B8 Dpata Sources s © v ®©

Type ¥ | Name/IP Address ¥ | HostName 1 iLoqun ¥ | Match

I! Reservations ’

,

,t_..)_ Users

4. Configure the vCenter credentials:

a.
b.
c.

Select Exact from the Match drop-down list.
Select VMware vCenter as the type.

Enter the VMware vCenter Server fully qualified domain name (FQDN) or IP address in the
Name/IP field.

Enter the vCenter Server user name.

Enter the vCenter Server password.

Match: [ Exact l v ]
Type: [ YMware vCenter l v ]
Mame/IP: | vcl.demo.netapp.com |

User name: |administrator@vsphere.local l

Password: | Aokokkk kK |
Test S C |
sl | [ ave I I ance l{g
5. Click Save.

6. To add OCUM 6.0 credentials again, right-click in the right pane and select New.
7. Configure the OCUM credentials:

a.

® oo o

10

Select Exact from the Match drop-down list.

Select OnCommand Unified Manager as the type.

Enter the OCUM server FQDN or IP address in the Name/IP field.
Enter the OCUM user name.

Enter the OCUM password. In this case, this is the admin password that we created during
OCUM setup.
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Match: [ Exact I = |
Type: [ OnCommand Unified Manager I v I
Name/IP: | ocum.demo.netapp.com I
User name: |admin I
Password: | ARk |
Test Save Cancel
est | [ save || cance I‘A
8. Click Save.

2.6 Import Storage Orchestration Workflows into WFA

To import an existing workflow, complete the following steps:

1. Using a web browser, log in to WFA.
2. Click Administration > Import.

Administration

Help

Export All
Import

R

Log Viewer

Backup &Restore

Abort SnapMirror

Users

Account Settings

(7) Add or Update CIFS S

Clent Preferences ACLs
Setup \Wizard
WFA Configuration

3. Browse to the folder that contains existing workflows and click Save.
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) Select file to upload by 192.168.0.5

Save in: I . wCOand WA Exported Workflows j G _? = |

Save as lype:

12| Workflow_Create_Bronze_Datastores 1/23/2014 7:36 &AM DAR File

x|

15 KB

= Workflow_Create_Gold_Datastores 1/2312014 7:36 AM  DAR File 15 KB

=) Workflow_Create_Silver_Datastores 112312014 7:36 AM  DAR File 15 KB
File: hame: IW’orkflow_Add_QDS_Policy_to_NAS_Datastore j Save I

| DR Files %.dar]

4. On the Import DAR File page, click Import to import the workflow.

D AR B ?

Are wau sure yiou want baimport Ehe Following definitions?

(Mote that existing definitions will be overwritten

- Cancel
Bl [e= ]

Enkity Type Marme Certification Skate
CommandCefinition Mo-Op wSphere MOMNE Exisking
Filter WC MAS Dataskore in clustered QMTAP - &l [MORE Exisking
Filter WC MAS Share in clustered ONTAP MOMNE Exisking
Finder Find WMware MAS datastore on clustered ... [MORE Exisking
workFlow Add Q03 Palicy to MAS Dataskore MOMNE WER
Import | [ Cancel
5. In the confirmation message, click OK.
Imporkt Success
DaR file imported successfully,
Click. "Ck" tao refresh,
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6. Verify that the workflow is now displayed on the WFA Workflows page. In the example, the newly
added workflow is Add QoS Policy to NAS Datastore.

Administraton Help

‘ Portal | Execution Designer Storage Automation Store

Al (132)

Abort SnapMirror Add a new CIFS Share to an

existing Volume

Add a new NFS Export to an
existing Volume

% Application Provisioning (0)
" Content Repository (5)

# opata protection (7) Add QOS Policy to Application

Volumes

Add QOS Policy to NAS
Datastore

]
= Express Guides - Configur...

2.7 Run a WFA Workflow

To run an existing workflow, complete the following steps:

1. Using a web browser, log in to WFA.
2. Double-click a workflow. In the example, the selected workflow is Add QoS Policy to NAS Datastore.

3. On the Execute Workflow page, configure the details for vSphere, vSphere Volumes, and QoS Policy
Group Details and click Execute Now.
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= wSphere E

yCenter Ip Address*, | 192.168.0.31 | = | I
Esx Cluster Mame*: | QTE Cluster 1 | - |
Yolume Set*: l partial | b |

= w5phere ¥Yolumes

Wolume List Q
[ infatech EI
[aa
D setup_test
[+ templates v

= o5 Policy Group Details

Mame of the Qo3 Policy Group*: |0tb_testj0lil:'f |
Throughput Lirit*: | 11MB/d |
Options

(®) Execute now: l

() Choose date and time For execution:

S : 152

[ Presvigw |[ Execute |[ Cancel |‘

4. On the Execution of Workflow page, the workflow status changes to green to indicate that the
workflow completed successfully.

) Execution of workflow Add QS Poly to Volumefs) s successful. X (T 7 B—

Current View: Add QOS Policy to Volume(s)

Flow Detais = Execution plan } Userinputs ~ Return parameters = History ‘

No-Op Cluster-Mode Create QoS policy group Modify volume

Storage Virtual Machne: OTB

Volume: templates = OTB:test = OTB:templates

5. On the Execution tab, click Execution Status to verify the status of the workflow.
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Portal Execution | Designer Storage Automation Store
Execution Status Execution Status @
pea N M (@ an ']
&8 pata Sources 9\ ® Li o % ED
Jo... ¥ | Name Y | Start Time Y | End Time Y | Status Completed Y
l. Reservations
168657 | Add QOS Polcy to Volume(s) | 03/16/15 10:36:36 AM | 03/16/15 10:36:47 AM | Completed 34
7 147:4! :48:07 AM
'q Credentials 160487 | Create SnapMrror 03/13/15 10 S AM | 03/13/15 10:48:0 Completed 6/6
160480 | Update Snapshot Policy for | 03/13/15 10:44:14AM | 03/13/15 10:44:22 AM | Completed 22
Volume
®) ysers
— 160447 | Update Snapshot Policy for | 03/13/15 10:27:53 AM | 03/13/15 10:28:02 AM | Completed 2f2
Volume

6. Log into System Manager and navigate to Volumes. Select the volume to which the QoS policy was

applied and click Storage QoS.

Note: For more information about how to install and configure NetApp System Manager, refer to
OnCommand System Manager 3.1 Installation and Setup Guide.
Tools = Help =
e Qsupot
Cluster +/ Volumes

Storage Virtual Machines -

4 g olustert Name Y Aggregate Y Status
4 N
ors OTB_roof aggri_gold @ online
4 |5 Storage .
del_est agar_silver @ online
8 Volumes
T“E: Namespace development agor2_silver @ online
7 Shares infotech agar!_gold @ online
g3 Qrees @ agar1_gold © online
Quotas sefup_test aggri_gold @ online
4 [fL Polcies templates agar?_silver © online
[, Export Polities

WE Ffeianey Prliriee

Y | Thin Provisioned
Mo
‘Yes
ez
Yes
ez
Yes

ez

7. Verify that the QoS policy for the volume is displayed and click OK.

Quality of Service Details

E Manage Storage Quality of Service
Limit throughput for the volume by assigning it to a policy group and specify the
maximum throughput. Storage cbjects assigned to the 2ame policy group will
share the maximum throughput.
Tell me more about Storage Quality of Service
Assign to: () Mew Policy Group (@) Existing Policy Group
Policy Group Name: ofb_test_policy [Choose ]
Maximum
Throughput: |" | |ME|\|'3 |v |
6Thmughput is shared by the assigned storage
objects.
Ok ] [ Gancel
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‘ Edit storage QoS of the selected volumes fvailable Space

5
0
0
0

18.88 MB
1022.34 MB
100 GB
100 GB
20GB
10GB
2854 GB
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8. Click Policies > QoS Policy Groups and verify that the policy was created.

gclusterl - NetApp OnCommand System Managercluster1 - NetApp OnCommand System Manager - Windows Internet Explorer
o= Ii http://127.0.0.1:37970/SysMar_3_1_0_ClusteredDataONTAR/?sid=8461399741 11500801991 663365996164 73048storagelp=192, 168.0.1 ,Oj +5 I netApp OnCommand System M., | B® clustarl - NetApp OnComma,.. X

Tools *  Help ~
€ Heip |3 support
Cluster - QoS Policy Groups
Storage Virtual Machines = [ creste [EEdit X Detete | 3} Retresh
4 g cluster! Name ¥ | Maimum Throughput
4 BEOTB OTB Bronze 20 MBI
4 Eg Storage OTB_Gold Unlimited
v
B voumes OT8_Silver EiTES
fi Namespace
! atb_fest_policy 1805
(=7 Shares
Qtrees.
af] Quotas

4 [, Policies
[ Export Policies
4 Efficiency Policies
7 Protection Policies
*Z QoS Policy Groups

7 Protection
- ), Configuration
OTBRD

Note: To view additional sample workflows, refer to the OnCommand Workflow Automation Community
site. For detailed information about workflow creation, refer to the OnCommand Workflow
Automation 3.0 documentation on the NetApp Support site.

3 Configure vRealize Orchestrator

The following sections describe how to configure vRealize Orchestrator.

3.1 Set Up vRealize Orchestrator
VRealize Orchestrator 6.0 is the workflow engine integrated in VMware vRealize Automation.

The vRealize Orchestrator server distributed with vRealize Automation is preconfigured. Therefore, when
the system administrator deploys the vRealize Automation appliance, an instance of vRealize
Orchestrator Server is also deployed. The Orchestrator service must be started, however.

To verify and start the VRO service, complete the following steps:

1. Login to the vRA appliance using root credentials and check the service status.

login as: root

VMware vCloud Automation Center Appliance

root@10.61.87.220's password:

Last login: Mon Mar 10 15:16:15 UTC 2014 on ttyl

Last login: Mon Mar 10 15:24:02 2014 from stlcx250sl-a3.srvceng.rtp.netapp.com

vcac60:~ # service vco-configurator status
Status-ing tcServer

Instance name: configuration

Runtime version: 7.0.55.A.RELEASE

tc Runtime Base: /var/lib/vco/configuration
Status: NOT RUNNING

2. Runthe service vco-configurator start command to start the service.

vcac60:~ # service vco-configurator start

Starting tcServer

Using CATALINA BASE: /var/lib/vco/configuration

Using CATALINA HOME: /usr/local/tcserver/vfabric-tc-server-standard/tomcat-7.0

.55.A.RELEASE
Using CATALINA TMPDIR: /var/lib/vco/configuration/temp
Using JRE HOME: /usr/java/jre-vmware
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Using CLASSPATH: /usr/local/tcserver/vfabric-tc-server-standard/tomcat-7.0
.55.A.RELEASE/bin/bootstrap.jar:/usr/local/tcserver/vfabric-tc-server-standard/t
omcat-7.0.55.A.RELEASE/bin/tomcat-juli.jar

Using CATALINA PID: /var/lib/vco/configuration/logs/tcserver.pid

Status: RUNNING as PID=9980

vcac60:~ #

3. Browse the FQDN of the vRA 6.2 appliance and click vRealize Orchestrator Configurator.

vmware

VMware vRealize Automation Appliance

To access vRealize Automation:

¢ vRealize Automation console

To manage this appliance:

* VMware vRealize Automation Appliance management

To install vRealize Automation laaS components on Windows:

* yRealize Automation 13a$S installation page

To install the vRealize Automation Command-Line Interface

¢ Download the command-line interface (vcac-cli) distribution package

To connect to the built-in vRealize Orchestrator Server:

* vRealize Orchestrator Client

I- vRealize Orchestrator Configurator ||he service is stopped by default)

4. Navigate to https://vrealize_automation_appliance ip:8283 and log in to VRO by using the default
user name and password.

17 Building Automation and Orchestration for Software-Defined Storage with NetApp and VMware © 2015 NetApp, Inc. All rights reserved


https://vrealize_automation_appliance_ip:8283/

VMware vRealize” Orchestrator™

i

Enter your username and password to login in VMware vRealize Orchestrator Configuration

Welcome

Username: [vmware |

Password: Io seesces |

Copyright ® 1998 - 2015 VMware, Inc. All rights reserved. This product is protected by copyright and intellectusl property laws in the United States and other
countries as well as by international treaties. VMware products are covered by one or more patents listed at http://www.vmware.com/go/patents.

VMware is 8 regi d trad: rk or trad rk of VMware, Inc. in the United States and/or other jurisdictions. All other marks and names mentioned herein may
be trademarks of their respective companies.

VMware preducts may contain individual open source software components, each of which has its own copyright and applicable license conditions. Please visit
http:/Awww.vmware. com/info?id=984 for more information.

sv | VMware vRealize Orchestrator

5. From the vRO Configurator, click Network and then click the SSL Trust Manager tab.

Fﬁé VMware vRealize Orchestrator Configuration

RS ser

$ Network =
. @
Authentication
@
@ Database
]
ﬁ Server Certificate
L @
ﬁ_ Licenses
—| . @
= Startup Options
L]

Server Availability

Il

1
1

Log

@ Troubleshooting
R L]
Ell Plug-ins

H,] Active Directory (1.0.6) L’q

@ Mail (5.5.1)

1] SOAP (1.0.3)

Y

.;,, SSH (2.0.0)

7 517 817 &17

@ vCenter Server (6.0.0)

6. Enter the FQDN or IP address of the WFA 3.0 server and click Import to import the WFA SSL
certificate.
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Q@ S5L Trust Manager

SSL Trust Manager

Imported SSL certificates

Commeon name Subject alternative names Organization Valid from Valid until

Mo certificate installed.

Import from URL
@

URL from which to import a certificate: | |

Import from file

Select a file to import: [ HE‘

7. Repeat steps 1 to 6 for vCenter Server to provide the IP or FQDN of the vCenter server and click
Import.

8. To confirm that the certificates were imported, verify that the WFA and vCenter entries are listed on
the SSL Trust Manager tab.

"< VMware vRealize Orchestrator Configuration

=1

Q‘ ol [E 00N SsL Trust Manager

: @

érumnrk SSL Trust Manager
{" Authenticati = Imported SSL certificates
2 entication p
L =] Common name Subject alternative names Organization
["H vatabase
= WFA.demo.netapp.com NetApp

#  Server Certificate
AW

La = JUMPHOST.demo.netapp.com NetApp

R‘ Licenses

1AAS.demo.netapp.com
== s @

3.2 Install and Configure NetApp vRealize Integration Package for OnCommand
WFA

To install and configure the NetApp vRealize Integration Package for OnCommand WFA, complete the
following steps:

1. Download the NetApp vRealize Integration Package for OnCommand WFA from the NetApp
Community site.

2. Start the vRO client and click Import Package.
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VMware vRealize Orchestrator Login...

vmware

Host name [(ERIEYYYIL}  VRealize Orchestrator

UELT BT demoladministrator

vmware vRealize Orchestrator IR | Tools +| Help v

Administrator @ vcac.demo.netapp.com

J{;} E‘b ('_ B Lé JToday ‘WorkﬂowTokens Waiting for Input  Tasks Permissions

® [ Tasks scheduled in the system.

Welcome, Administrator

* (0 Workflows waiting for interaction.
! ? You are in Server mode

L] i icie . . .
0 Running policies. vRealize Orchestrator plug-in marketplace: solutionexchange vmware.com

® 0 Running workflows.

| &3 import package... | | B> Startaworifiow |

3. Log into vRealize Orchestrator and select Design.
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vmware vRealize® Orchestrator” (L

Jlnventory Workflow Tokens Events Permissions

| v W ~dministrator @ 192.168.0.97
¥ [ Library

» ] AnaP

» [J AMQP Samples igia

» [ Configuration =

» ] Dynamic Types

» CJHTTP-REST

» [J HTTP-REST Samples

» [JJpBC

» [ Locking

» Email

» [ Microsoft

» ] Orchestrator

» ] Powershell

» ] snmP

» ] SNMP Samples

» [Jsoapr

» CsaL

» CssH

» [ Tagging

» [ Troubleshooting

» [ vCenter

» [ Workflow documentation

» XML

4. Click the Packages tab and then click the Import Package icon.
vmware vRealize" Orchestrator- R

Iv s

s Policy Templates

® 2 30 |4
Q com.vmware.library
L'J com.vmware.library.amgp .

L”ZJ com.vmw/are.library.configuration )
= ) Name com.vmware.library
L'J com.vmware.library.http-rest

[2) comvmware.library.locking Legal owner VMware

L-] com.vmware.library.mail

L’;J com.vmware.library.microsoft

L‘J com.vmware.library.powershell
—

5. Select com.netapp.oncommand.wfa.core.v3.package from the location to which you saved
the downloaded package. Click Open.
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UOpen
Lookin: |(E5 WFA 3.0VRO Packages v @ (6] &) BENl B |

D com.netapp.dynamicTypes.wfa.v3.package
] D com.netapp.oncommand.wfa.core.v3.package]

File Name: com.netapp.oncommand.wfa.core.v3.package

Files of Type: | Al Files v|

[ Open J [ Cancel J

6. At the Package Import Information window, click Import.

Import package...

Package Import Information

- The package owners certificate had already been accepted.

' Common Name (6 characters min) : VMWare
Organization : VMWare

Organizational Unit : VMWare
Country: US
Public key : RSA

Serial Number : 5F 9B 83 C3
Validity : [From : Sep 25, 2014 To: Sep 22, 2024]

Fingerprint (MD5) - gi F132B975371F 598476 60 F8 D9 50 6 5

Do you want to import this package and its associated cerificates ?

[ Cancel ] [ Import ]

7. Atthe next window, verify that all of the new elements in the package are selected. Then click Import
Selected Elements at the bottom right.
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ollmport package..

O] com.netapp.oncommand.wfa.core.v3

C:\adminWWFA 3.0 vRO Packages\com.netapp.oncommand.w fa.core.v3.package

| File element File Path | VRO Server elements | Server Path
@ dCionnrect to Néy’-\pp WFA [2.5.0] Vlr_ibra;y! NetApp / OnCommand W.. 7 7‘ i 7 7 - @ A
‘@ [Z] netapp.gif [0.0.0] Library / NetApp = @
@ é:?} connectWfaHest [2.5.0] com.netapp.cncommand.wfa = @‘
@i‘;‘} g;tVlfaHestC;nfig [2.5.0] com.netapp.onoommand.\v;a = @
@w{ﬁ getWfaHest [2.5.0] com.netapp.cncoemmand.wfa =B @
@ Disconnect NetApp WFA [2.5.0] Library / NetApp / OnCommand W... Bp @
@ ‘é?} disconnectWfaHost [2.5.0] com.netapp.cncommand.wfa = @
@ Find WFA Werkflow ID [2.5.0] Library / NetApp / OnCommand W... B @
@ é‘:’} getWerkflowMetadsts [2.5.0] com.netapp.cncemmand.wfa =] @ -
R il icimim—ocen osin - @l

=P Element will be imported.

@ Locked orinsufficient access rights.

=) Element allowed for import, but not imported.
=) Unable to import, server version is greater or a new branch has be... 3% Unable to overwrite a non-encrypted element with an encrypted one.
A\ Version notincremented element

[[] selectDeselect all

(] Importthe values ofthe configuration settings

[lmporttags but preserve existing values. VJ

| cancel | [ Importselected elements |

displayed.

16 workflows.

B & 2 (a0 |k

u com.netapp.oncommand. wfa.core. w3
u com.vmware. library

u com.vmware.library. amgp

u com.vmware.library.configuration

u com.vmware. library http-rest

u com.vmware.library_ locking

u com.vmware. library. mail

u com.vmware.library. microso ft

u com.vmware.library. powershell

u com.vmware.library powershell converter
u com.vmware.library snmp

u com.vmware.library.scap

u com.vmware. library.sgl

|J com.vmware.library.ssh

|J com.vmware.library.tagging

|J com.vmware. library.vcenter

|J com.vmware.library. vco.management

|J com.vmware.library.wfdocs

| I ram umwars liheane wml

Once the import is finished, a new package called com.netapp.oncommand.wfa.core.v3 will be

Click the package and then click the Workflows tab at the top. You will see that this package contains

General | Workflows |F'0IicyTempIates Actions  Configuration:

+m -

Name

E Connect to MetApp WFA

E Disconnect Metdpp WFA

I Find WFA Workflow 1D

E Generate WFA Email Message
E Get WFA Job Execution details
E Return WFA Workflow Job output
E Run WFA Workflow

E Werify WFA Workflow Inputs

I wait for WFA job to complete
1 sdd WFA host

I Remove WFA host

E Get WFA Workflow Inputs

E Mettpp WFA Workflow execution
E Resume MetApp WFA job

Add a REST operation

Invoke a REST operation

10. Next, click the Actions tab. The new package contains 14 actions.
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General  Workflows F'olicyTemplates|Actions|Conﬁgurati0ns Resources  UsedPlug-lns  Permissions

+m -

Name ersion
¥} connactWraHost 350
{f} getWfaHostConfig 350
¥} getWiaHost 350
i:g": disconnectWraHost 350
{é} getWorkflowMetadata 350
{E} convertNetAppWFA_WorkflowName 3.5.0
{f} executeWfaRestOperation 350
{f} formatMetAppWFA_errorMessage 350
{é} formatMetAppWFA_JobOutput 350
i:g’: determineMetqppWFA_JobLink 3.5.0
{é} determineMetqppWFA_JoblD 350
{E} generateMetAppWFA_UserinputXML 3.5.0
i:f} returnNetAppWFA_JobParameters 3.5.0
i?} getRESTOperationParametertlame 1.0.0

Result type
REST:RESTHost
Properies
REST:RESTHost
void

string

string

string

string

string

string

string

string

Properties

string

Module
com.netapp.oncommand.wfa
com.netapp.oncommand.wfa
com.netapp.oncommand.wfa
com.netapp.oncommand.wfa
com.netapp.oncommand.wfa
com.netapp.cncommand.wia
com.netapp.oncommand.wfa
com.netapp.oncommand.wfa
com.netapp.oncommand.wfa
com.netapp.oncommand.wfa
com.netapp.oncommand.wfa
com.netapp.cncommand.wia
com.netapp.oncommand.wfa
comvmware. library. http-rest configuration

o
S

- -u-uﬁ‘
[Syeiyeiyeiyeiyeiyeiyeiyelyeiyeiyeiyeiys

060000000060008

11. Next, click the Configurations tab. The package contains two configurations.

General Workflows Policy Templates  Actions | Configurations | Resources

o

B & 3 30|

LJ com.netapp.oncommand. w fa.core.v3
LJ com.vmware. library

LJ com.vmware.lierary. amgp

LJ com.vmware.library. configuration
LJ com.vmware library. http-rest

LJ com.vmware.lirary locking

+ 8 -

Name Wersion Folder
Lﬂ Default WFA Job Email 350 MetAdpp / OnCommand WFA
| WFA Host 350 Metapp /OnCommand WFA

12. Click again the Workflows tab at the top of vRealize Operations. Navigate to Library > NetApp >
Configuration. In this folder, right-click Add WFA Host and click Start Workflow.

B2 2 s & e
v & sdmnistrator @ 192.168.0.97

v (O Lbrary
» T amap
» ] AMQP Sompkrs
» [ Configuration
» [] Dynamic Types
» CIHTTP-REST
» [ HTTP-REST Samples
» CJapBC
* [ Lacking
> Cmoa
» [ Microsoft
¥ [ Netapn
¥ [T onCommand WFA Workflows
¥ [ Base Elements
FH connect to Netapp ViFA
E Csconnect NetApp WFA
I8 Fiog wra workfow ©
E Genecate \WFA Emal Message
E Get WFA fob Execubon detals
B Retuen vz workfiow Job output
I8 Run wrA Workfiow
E Verfy WFA Workflow hputs
E Wae for WFA pb to compiete
¥ [ configuration
W fca WrA host
n Remove WFA host
¥ [ Tasks
I8 Ge:t virA Viorkfow Inputs
E Nethps WFA Workflow execution
E Resume NetApp WFA job
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=
v [Netapp USer permission
¥ [ OnCommand WFA Workflows
‘ Server restart be

» [ Base Excments

¥ [Z] Configuration = ot
m ! | Resume from fai

E Remoeve WFA Slart workflow... ClrI+R
» [ Tasks ‘ B> Startworidlow as..

» [ Orchestrator P> Start iast workfiow run
» [ PowerShet
Debug workfiow: F11
» DI snup ‘ 0 2
» () SHUP Sampies g Schedule workflow... Cirl+S
» [)soap (-3 Scheoule workflow As,,
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13. If this is the first time you are setting up this package, at the Add WFA Host page, in the Create or
Reuse section, select No when you are asked to use an existing REST host connection. Click Next.

) Start Workflow : Add WFA host [ %]
1 Create or Reuse

I Use an existing REST host connection?
2 WFA Host Details
2a Create a New Host

() Yes (® No

Cancel Bac Next | | Submit

14. At the WFA Host Details page, enter the IP address or FQDN of the WFA server that you will use.
Also, enter a user name (which must at least have privileges to run the workflows you want to make
available to vRO) and a password for the user name in the respective fields. Then click Submit.
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) start Workflow : Add WFA host [X]

v 1 Create or Reuse
2 WFA Host Details ‘
2a Create a New Host | Wia demo:netapp:com

WFA username

WFA hostname or IP address

admin

WFA password

Cancel Back Next ‘ Submit ’

15. The workflow runs and sets up the REST host using the information provided between vRealize
Orchestrator and NetApp OnCommand WFA.

» [ icrosoft
v [ NetApp
¥ 3 OnCommand WFA Workflows a
» [Base Elements _ -7 Create the Host
v [ Configuration -7
v I 20 WA host . £

| Add WFA host [12:45:17] |
» ' /
» [ Tasks N/

E Remove WFA host
2 isting?
» [ Orchestrator Use existing? Store the Host
» [ PowersShell

» T snup
» [ SNMP Samples
» CJsoap
»Osa Retrieve the host

%0

16. Once the workflow is complete (indicated by a green check next to it), click the Configuration tab at
the top of the window. Select from the drop-down folders NetApp > OnCommand WFA.

17. You will see two configuration options: Default WFA Job Email and WFA Host. WFA Host will be filled
out automatically, based on the previous setup when you ran Add WFA host. Click each option and
notice the configurations that are already done.

The following screenshot shows the WFA Host configuration:

ﬁ-ﬂ P ,E] Ld | |__J I_-'. General | Aftributes | Events Permissions
¥ ol Administrator @ 192.168.0.97
» [ Library R+ % 2 _.i' gl
v NetA,
?De O:Eummand WA flaze Type e
wfaHost REST:RESTHost 0 Stored WFA Host: hitps:iiwfa.demo.netapp.comirest

| 4 Default WFA Job Email
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18. If you would like to set up the Default WFA Job Email, enter information for each section under the
corresponding value and based on what you need for each section. Then click Save at the bottom of

the window.

General ‘ i ‘ Events F
R+ X 3 (1 W
Name Type Value Description
customHeader string VRO Packaqe for WFA Information Report Default Header introduction for Email Body
customContactame string | WFAAdmIn | Default Administration Contact Name
customContactEmail string smtp@demo.netapp.com Default Administration Contact Email
customDisclaimer string This email is intended for internal use of the demo environment for NetApp. Any o/ Default disclaimer for email content

Note: For more information about vRealize Automation and vRealize Orchestrator, refer to Advanced
Service Designer Configuration and VMware vRealize Orchestrator Documentation.

4 Integrate VRO with OnCommand WFA

The following sections describe how to create a vRO workflow to call a WFA workflow.

4.1 Acquire WFA User Inputs
To acquire WFA user inputs, complete the following steps:

1. Start the vRO client and click the Workflows tab. Navigate to Administrator > Library > NetApp >
Tasks. Right-click Get WFA Workflow Inputs and select Start Workflow.

bémware vRealize” Orchestrator-

B® 2 s @ &
T G Administrator @ 152.188.0.57
¥ [ Library
» [ aMaP
» [ ANOP Samples
» [ configuration
» [ Dynamic Types
» CIHTTP-REST
» [ IHTTP-REST Samplss
» [JoBC
» [ Locking
» T Mail
» [ Microsoft
¥ [ Metapp
¥ ) onCommand WFA Workflows
» [ Base Elements
| Configuration
¥ [ Tasks
| ] GetwrA Workflow Inputs
E Metspp WEA Workflowe execution
E Resume Netipp WFA job

2. When the workflow starts, enter the name of the WFA workflow (exactly as it appears in WFA) in the
NetApp WFA Workflow Name field. In this example, Create a Clustered Data ONTAP NFS Volume is
used.
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|
cStart Workflow : Get WFA Workflow Inputs | X
NetApp WFA

NetApp WFA workflow name

CreateIa Clustered Data ONTAP NFS Volume]

| cancel | | Submit

The workflow gets the user inputs required for the vRO workflow to call the WFA workflow.
General Variahles VLogs

g

| Messages
| 12014-03-06 0B:07:13.319] |1] Mandatory=true

| [2014-03-06 08:07:13.319] [I] ----------
1[2014-03-06 08:07:13.320] [I] User Input #5
| [2014-03-06 08:07:13.321] [1] Name="/olumeJunctionPath
| [2014-03-06 08:07:13.322] [1] Type=String
1 [2014-03-06 08:07:13.323] [I] Mandatory=false
[2014-03-06 08:07:13.323] [I] ----------

[2014-03-06 08:07:13.323] [I] User Input #6
[2014-03-06 08:07:13.324] [I] Name=ExportPolicyName
1 [2014-03-06 08:07:13.325] [I] DefaultValue=
| [2014-03-06 08:07:13.326] [1] Type=Query
1 [2014-03-06 08:07:13.327] [1] Mandatory=true
[2014-03-06 08:07:13.335] [I] ----------
1 [2014-03-06 08:07:13.336] [1] User Input #7
5[2014-03-06 08:07:13.337] [1] Name=ExportRuleSpecification
| [2014-03-06 08:07:13.338] [I] Type=Table
2[2014-03-06 08:07:13.339] [I] Mandatory=false
1 [2014-03-06 08:07:13.339] [I] ----------

2[2014-03-06 08:07:13.949] [1] REST host removed: DynamicWrapper (Instance) : [RESTHost]-[class com.vmware.o11n plugin.rest RESTHost] -- VALUE
|

=

4.2 Create New Workflow

To create a new workflow, complete the following steps:

1. Right-click the folder in which the workflows will be stored and select New Workflow.
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v I Netapp

v Bl hletdpp Software-cl i ——
Add QOS Policy 1 CE Add folder...
Create anew NF 8 Move workflow folder...
E Create Bronze D‘
Create Gold Datewv Q. import Soridiow...
Create Silver Dat
Q Creste SnapMirrﬁ |
Create Snapvau Localization > ‘
Create Storage B @ Validate workflows
Q Create Vhvare | %

Delete Datastore; - i
3 Move a Clustered ‘$ Synchronize... ‘

[ I = anavata dactiranantation

Restore deleted workflows...

Delete

2. Enter the name of the workflow and click OK. For simplicity, NetApp recommends that you name the
workflow the same as the WFA workflow.

» [JsaL I l Description

» [ Troubleshooting
> [ vCenter Neme - |ate a Clustered Data ONTAP NF§ Volure |
» [ vCloud Automation Center I -

» ] Workflow documentation cancel | | Ok

» ML
v [ Netapp

v Bl netfpp Software-defined Storage Workflows
Add QOS Policy to NAS Datastore
Create a new NFS Storage Virtual Machine with a new Yolume
Create Bronze Datastores (New)
Creste Gold Datastores (New)
Create Silver Datastores (New)
Create SnapMirror
Create Snapvault
Creste Storage Environment for Tenant
Create YMware NFS Datastore on Clustered Data ONTAP Storage

Delete Datastore 1/
EE Move a Clustered Data ONTAP Volume \ v
A N

3. After the new workflow is created, an Edit Workflow page is displayed. Click the Inputs tab and click
Add Inputs (the button featuring the gold right-direction arrow). Create as many inputs as are shown
after running the Get WFA Workflow Inputs workflow in vRO.

General | Inputs ‘Dutputs Schema Presentation Parameters Referg

Parameters

—

t {II®PIX DR e

# Mame

4. Add all of the inputs required. In the example workflow, seven inputs are required.
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General | Inputs | Outputs Schema Presentation Parameters References Workflow Tokens Events  Permissions

Parameters

t i+ X R @

# Name Type
&p arg.in_0 string
= alg[_kw_! string
& arg_in_2 string
& arg_in_3 string
= arg_in_4 string
B arg_in_5 string

Atribute name - | ClusterName

Cancel | &‘

5. Rename each of the inputs added in step 4.

General  Inputs | Outputs Schema Presentation Parameters References Workflow Tokens

Parameters

+ 3 =2 X [ @

# Name Type
& Clusterhame string
= Vserverhame string
= VolumelName string
& VolumeSizelnGB string
& VolumedJdunctionPath string
& ExportPolicyMame string
s ExportRuleSpecification string

4.3 Create Scriptable Task for vRO Workflow
To create a scriptable task for the vVRO workflows, complete the following steps:

1. Click the Schema tab, select Scriptable Task from the left pane, and drag it to the right pane. In the
right pane, point to the Scriptable Task and click the pencil icon.
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General Inputs Outputs | Schema | Presentation Parameters References ‘Workflow Tokens Events  Permissions

4 Tvne vour filter text here...

el P Run & Debug @ validate |100 v| %
% Generic — — —— = e—
[a
N

Scriptable task T’ Decision

r Custom decision ’r Decision activity

"“ Userinteraction &ﬂ. Waiting timer @ >
o |

“i,r' Waiting event @ End wodlow

Scriptable task

0 Throw exception Woddlow note

14 b Action element X:ﬁ Wondlow elem...

L:%Foleach | t 3,5“", h “ g

The following page is displayed:

O'VMware vCenter Orchestrator E

Busines

[Info | IN OUT Exception WVisualBinding Scripting

Name - | Bind Inputs

Interaction — \‘No External interaction LJ

Mext element - End workflow

atus - L;J

Description —

Close

2.

Click the In tab and click Bind to Workflow Parameter/Attribute.

Building Automation and Orchestration for Software-Defined Storage with NetApp and VMware

© 2015 NetApp, Inc. All rights reserved



Info  IN | OUT Exception VisualBinding Scripting

% X

ameter Source parameter Type Description

Close |

3. Select the checkbox for each parameter on this page and click Select.

Scriptable task
Input parameter "param’
No description

e s s b e e e 7 elements found.| - .

Create parameter/attribute in workflow Filter Clear J

Name Result type Source Description
V] ClusterMame string in-parameter Name ofthe Data ONTAP...
(V] vservername string in-parameter MName of the Storage Virt...
(V] WolumeName string in-parameter Yolume Name
V] volumeSizelnGB string in-parameter Volume Size (In GB)
|| VolumedunctionPath string in-parameter Yolume Junction Path for ...
V] ExportPolicyName string in-parameter NFS Export Policy Name
|| ExportRuleSpecification string in-parameter MNFS Rule Specification
| Cantel | | Select J

4. From the In tab, verify that the local parameters are set.
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OVMware vCenter Orchestrator m

Info | IN | OUT Exception V¥isual Binding Scripting

b
Local Parameter Source parameter Type Description

ClusterName ClusterName [in-parameter] > Clu
Vservername ername [in-parameter] of the § age Virtual M
VolumeName melName [in-parameter]

VolumeSizelnGB

VolumedunctionPath
ExportPalicyName 5
ExportRuleSpecification ExpartRuleSpecification [in-p...

| Close |

5. Click the Scripting tab and enter System.log ("Starting the workflow") in the right pane.
Click Close.

) ¥Mware vCenter Orchestrator B3

Info IN  OUT Exception Visual Binding | Scripting
(03] (string) ClusteriMName , (string) Vservernar (string) VolumeMame |, (string) VolumesSizeInGB |, (string) VolumeJunctionPath ,
(string) ExportPolicyName , (string) ExportRuleSpecification

& =5 V.l'% stiem. log("Starting the workf L:vv"l

O Array |

© AuthorizationElement l

T

© Boolean

& ConfigurationElement

& ConfigurationElementCategory
© Credential

O Date

& EncryptedString

3 FvacidionCantayt

Type : Action
Scripting Object : Action
Description

hone

Properties
none

4.4 Create GenerateWFA _Inputs Action Element
To create a generateNetAppWFA _Inputs action element, complete the following steps:

1. From the Schema tab, select Action Element in the left pane and drag it to the right of the Bind Inputs
icon to open the Choose Action page.
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General Inputs Outputs | Schema | Presentation Parameters References ‘Workflow Tokens Events Permissions

4 Twne vour filter text here... ] P> Run § Debug @ validate |100 vl %
2 Generic . :
[s

™

Scriptable task ’T’ Decision

r' Custom decision r Decision activity

» e
. Userinteraction .1 ju i Wiaiting timer r 4 >
] - S i K,

Bind Inputs Ze

®

-ﬁj" Waiting event @ End wordlow

0 Throw exception Woddflow note

0 Action element :ﬁ Wordlow elem...

‘-"“il Foreach element | " Asynchronous ...
) e

2. On the Choose Action page, enter wfa in the Filter field. From the list of actions, click
generateNetAppWFA _Inputs and click Select.

Choose action

§ elements foundf - (5o

Clear

MName ‘Version Result type Module

P convertNetAppWFA_WorkflowName 0.0.0 string com.netapp....
¥ formatNetAppWFA_errorMessage 0.0.0 string com.netapp....

¥ formatNetAppWFA_JobOutput 0.0.0 string corm.netapp....

¥} determineNetappWFA_JobLink 0.0.0 string corm.netapp....

¥ determineNetappWFA_JoblD 0.0.0 string corm.netapp....

¥} generateNetdppWFA_UserlinputdL 0.0.0 string com.netapp....

¥) returnietdppWFA_JobParameters 0.0.0 string com.netapp....
‘¥’ generateMNetdppWFA_Inputs 0.0.0 Array com.netapp....

)

3. Onthe Schema tab, verify that the generateNetAppWFA_Inputs action was created.
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> Run § Debug @ validate |100 v| %

Do you want to add the activity's parameters as inputfoutput to the current workflow?

O — ¢ —#

Bind Inputs generateNetAppWFA_|

4. From the Schema tab, point to generateNetAppWFA_Inputs and click the pencil icon.
P> Run 4 Debug @ validate (100 v| %

Do you want to add the activity's parameters as inputioutput to the current workflow?

_/} X

¢ {’3'
» - » - &
=) s O
- g 2% NetApp
Bind Inputs generateNetAppWFA_| NetApp WFA

Workflow

5. Click the Scripting tab to review the page.

35 Building Automation and Orchestration for Software-Defined Storage with NetApp and VMware © 2015 NetApp, Inc. All rights reserved



OUMware vCenter Orchestrator m

Info IN  OUT Exception Visual Binding = Scripting
[purz] (Array) actionResult

1]
; r
actionResult = System.getModule ("com.n=stapp.oncommand.wfa') .generateNetAppWFA_Inputs()
-
v
0:35 <X Y|
Close
|

6. Click the Out tab. Next to ActionResult, click Not Set in the Source Parameter column.
Info IN | OUT | Exception Visual Binding Seripting

Local Parameter Source parameter Type Description

R‘*\' not set

action

| Close

7. Onthe generateNetAppWFA _Inputs page, click Create Parameter/Attribute in Workflow.
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generateMNetAppWFA_Inputs
Output parameter ‘actionResult’
No description

Create parameter/attribute in workflow 1.slementfound.| e, . ||
Name Result type Source Description
NULL Any

| Cancel | |

i | Clear |

Select |

8. On the Parameter information page, change the name from actionResult t0 userInputs and

click OK.
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Create parameter E3

Parameter information

Hame - userlnputs

n

Description -

»>

«

= 1 element found. Filter Clear |

Type
Array

Create - | U Create workflow OUTPUT PARAMETER wv

ith the same name @

@) Create workflow ATTRIBUTE w

h the same name

Value -

| Cancel | [@LJ

9. From the Out tab, click Close.
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InfoIN | OUT | Exception Visual Binding Scripting

@

o
Local Parameter Source parameter Type Description
actionResuit userlinputs [attribute]

Close |

4.5 Create NetApp WFA Workflow Element
To create a NetApp WFA workflow element, complete the following steps:

1. From the left pane of the Schema tab, select Workflow Elements and drag it to the right of the
generateNetAppWFA_Inputs action icon.

General Inputs Outputs | Schema | Presentation Paramelers References Workflow Tokens Events Permissions

4 Twoe vour filter text here... (=) B Run § Debug @ vaiidate (100 v| %

=
= Generic

[x]
'\

Sotiptable tagk 1’ Decision

r Custom decision [ Decision activity

= e R
. Userinteraction 4}-1 Waiting timer g > . N bf o @
. . < s
Bind Inputs generateNetApp\WEA I, %' "
Lf;‘r‘ Waiting event ‘.’ End wonflow

‘, Thiow exception Woddlows note

< 0 Action element ‘__:6 Woddlow elem...
| < f
t7;_".‘ Foreach element l_“:? Asynchronous ...

2.  On the Choose Workflow page, click NetApp WFA Workflow Execution and click Select.
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General Inputs Outputs\Schema Presentation Parameters References Workflow Tokens Events  Permissions

C& Tvbe vour filter text here...

E Generic
Scriptable task
Y Custem decision
User interaction

|

LUE waiting event

0 Throw exception

> 0 Action element

Foreach element

Basic
Log
Network

All Workflows

10| 00| 000 0oa| 000

All A ~tinne

=)

[

=

Y’ Decision
'r Decision activity
Aa Waiting timer

@ End wordlow

Wordflow note

cﬁé Wordlow elem...

Lﬁ‘ Asynchronous ...

|«

P> Run § Debug @ validate |100 v
B Ocooser __________________________®=|

Choose waorkflow

Name

E Connectto NetApp WFA

I Disconnect Netapp WFA

I Find wWFA Workflow ID

E Generate WFA Email Message
Il Getwra Job Execution details

E Return WFA Workflow Job output

W Run WFA Workflow

Verify WFA Woarkflow Inputs
Wait for WFA job to complete
Get WFA Workflow Inputs

E NetApp WFA Waorkflow execution
E Resume NetApp WFA job

Version Folder

1.00 Library f NetApp f OnCaommand WF ..
1.0.0 Library f NetApp  OnCommand WF...
1.0.0 Library f NetApp f OnCommand WF...
1.0.0 Library / NetApp f OnCommand WF...
1.00 Library f NetApp f OnCommand WF...
1.0.0 Library f NetApp f OnCommand WF...
1.0.0 Library i NetApp f OnCormmand WF...
1.0.0 Library f NetApp § OnCommand WF...
0.0.1 Library f NetApp f OnCaommand WF ...
1.0.0 Library i NetApp f OnCormmand WF ..
0.0.4 Library f NetApp / OnCommand YWF...
1.0.0 Library f NetApp f OnCommand WF ...

12elementsfound |- Twra | | clear

Cancel 7§ "_'Ect

3. From the Schema tab, point to NetApp WFA Workflow and click the pencil icon.

> Run § Debug €2 validate | 100 v %

Bind Inputs generateNetAppWFA_|

o ‘.’
NetApp

NetApp WFA
Workflow

4. Click the In tab. Next to Userlnputs, click Not Set in the Source Parameter column.
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UUMware vCenter Orchestrator

Info | IN | OUT Exception Visual Binding

P
w

Local Parameter

Source parameter Type

Description

not set
not set

Close |

5. Click Userlnputs and then click Select.
NetApp WFA Warkflow execution

Input parameter ‘userinputs’
Array of User Inputs based on a Key&Value Pair

Create parameterfattribute in workflow 2 elements found. Filter [ Clear J
Name Result type Source Description
NULL Any
userinputs Array attribute

Cancel @Iect

6.

41

Next to WorkflowName, click Not Set in the Source Parameter column.

Building Automation and Orchestration for Software-Defined Storage with NetApp and VMware

© 2015 NetApp, Inc. All rights reserved



Info  IN | OUT Exception Visual Binding

w

Local Parameter Source parameter Type

userinputs [attribute]

not set

2

Description

tkflow Name

Close |

7. Click Create Parameter/Attribute in Workflow.

dChooser...
NetApp WFA Warkflow execution

Input parameter "workflowName'
NetApp WFA Workflow Name

Create parameter/attribute in workflow
Name Resutt type
NULL Any
ClusterName string
Yservername string
VolumeName string
VolumeSizelnGB string
VolumedJunctionPath string
ExportPolicyName string

ExportRuleSpecification string

{D 8 elements found. | -, .

Source

in-parameter
in-parameter
in-parameter
in-parameter
in-parameter
in-parameter
in-parameter

7 | Clear |

Description

Name of the Data ONTAP ...
MName of the Storage Virtu...
Volume Name

Volume Size {In GB)
Yolume Junction Path for t...
NFS Export Policy Name
NFS Rule Specification

| Cancel | | select |

8. On the Parameter Information page, enter the workflow name in the Value field. In this example,
Create a Clustered Data ONTAP Volume is used. Click OK.
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Create parameter E

Parameter information

Mame - workflowName

DESEARIEN |\ atann WA Workflow Name -
v
Type 3 1 element found. e
S Filter | Clear |
Type ‘
string

Create - | () Create workflow INPUT P4

AMETER wyith the same name

&) Create workflow ATTRIBUTE with the same name

“alue - ICreate a Clustered Data ONTAP Volume

| Cancel ; | Ok '1

9. On the NetApp WFA Workflow Execution page, click Select.

NetApp WFA Workflow execution
Input parameter "workflowName'
NetApp WFA Workflow Name

Create parameter/attribute in workflow

Name Result type
MNULL Any
ClusterMame string
Vservername string
VolumeName string
VolumeSizelnGB string
VolumedJunctionPath string
ExpontPolicyName string

ExportRuleSpecification string

b

8 elements found.| . L Clear |

Source

in-parameter
in-parameter
in-parameter
in-parameter
in-parameter
in-parameter
in-parameter

Description

Name ofthe Data ONTAP ...
Name of the Storage Viru...
Volume Name

Yolume Size (In GB)
Yolume Junction Path for t...
MNFS Export Policy Name
NFS Rule Specification

| cancel | | select |
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10. From the In tab, verify that local and source parameters similar to those shown in the example are
listed.

) ¥Mware vCenter Orchestrator E3

Info | IN | OUT Exception Visual Binding
“;m
Local Parameter Source parameter Type Description
userinputs [attribute]
workflowName [attrilute]

tn

k Close |

11. Click the Out tab. Next to ErrorCode, click Not Set in the Source Parameter column.

cUMware vCenter Orchestrator m

Info IN  OUT | Exception Visual Binding

)

w
Local Parameter Source parameter Type Description
errorCode Mt st
orkflo C not set
not set

Close
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12. Click Create Parameter/Attribute in Workflow.

NetApp WFA Workflow execution
Output parameter ‘errorCode’
Status Error Code
Create parameter/attribute in workflow 2 elaments found | e | Clear |
Name Result type Source Description
NULL Any
workflowName string attribute NetApp WFA Workflow Na...
| Cancel | | Select |

13. Verify that errorCode is listed in the Name field and click OK.
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Create parameter E3

Parameter information

Mame - | El{{a]efaslz

Description -
FRET T otatus Error Code L&
v
1 element found. Filter l Claar
Type
string
Create —| ) Creste WETER wvith the same name [pure

with the same name

Value -

cancel | Lo_k]

14. Next to WfaWorkflowJobID, click Not Set in the Source Parameter column.
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InfoIN | OUT | Exception Visual Binding

w

Local Parameter

Source parameter
errorCode [attribute]

ngt set
nkset

Type

Description

Close J
15. Click Create Parameter/Attribute in Workflow.
NetApp WFA Workflow execution
Output parameter "wfaWorkflowJobID*
WFA Workflow Execution Job ID
Create [:»Jr.nmetel"ﬂ.ﬁjilmte in workflow 3 plements found.f ¢ e ‘|- | | Clear ‘
{7 )
Name Result type Source Description
NULL Any
workflowName string attribute MNetApp WFA Workflow Na...
errorCode string attribute

Status Error Code

| Cancel | | Select |

16. Verify that wfaWorkflowJobID is listed in the Name field and click OK.
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Create parameter m
Parameter information

Name - aWorkflowJoblD

Description -

WA Workflow Execution Job ID 4

1 element found. Filter 1

Array Of Clear J
Type
string
Create - | () Create AMETER with the same name Ul

\‘) Create workfloy

with the same name

Yalue -

b
| cancel J Ok |

17. Next to ReturnWFAParameters, click Not Set in the Source Parameter column.
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Info IN  OUT | Exception Visual Binding

w

Source parameter
[attribute]

Type

Description

Close

18. Click Create Parameter/Attribute in Workflow.

NetApp WFA Warkflow execution
Output parameter ‘returnWFAParameters'

WFA Workflow return parameters

Create parameterfattribute in -.«q'hrkﬂ‘m 4 elements found.f o, - | Clear
Name Result type Source Description
NULL Any
workflowName string attribute MNetApp WFA Workflow Na...
errorCode string attribute Status Error Code
wraWorkflowJohlD string attribute WFA Workflow Execution J...

{gancel J | Select |

19. Verify that returnWFAParameters is listed in the Name field and click OK.
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Create parameter E3

Parameter information

REERER B otu Yy F AP arameters)

Description - A
WFA Workflow return parameters
|\r
1 element found. Filter | Clear J
Type
string
Create - ow OUTPUT PARAMETER with the same name [pue]
ove ATTRIBUTE weith the same name
Walue -

Cancel | [@

20. From the Out tab, verify that local and source parameters similar to those shown in the example are

listed and click the Exception tab.
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Info IN  OUT | Exception ¥isual Binding
=)
w
Local Parameter Source parameter Type
errorCode [aftribute]
wlfaWorkflowJohlD [attribute] ecution Job 1D
returnWFAParameters [attrib... return paramet
Close
21. From the Exception tab, click Not Set.

Info IN  OUT 'Exception Visual Binding

Output exception binding - Igr.t set

Close

22. Click ErrorCode and click Select.
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NetApp WFA Warkflow execution
Exception attribute binding "errorCode*
No description

Create parameterjattribute in workflow 5 elements found. Filter [ Clear ]

Name Result type Source Description

NULL Any

workflowName string attribute MNetApp WFA Workflow Na...
errorC string attribute Status Error Code
wiaWorkflowJohlD string attribute WFA Workflow Execution J..
returnWFAParameters string attribute WEFA Workflow return para...

| cancel | | Select |

23. Verify that the information on the Exception tab is similar to the example and click Close.

OUMware vCenter Orchestrator

Info IN OUT | Exception | ¥isual Binding

Output exc

inding - errorCode

Qose J

4.6 Create Throw Exception for Workflow

To create the throw exception for the workflow, complete the following steps:
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1. From the Schema tab, select Throw Exception and drag it into the right pane under NetApp WFA
Workflow.

General Inputs Outputs | Schema | Presentation Parameters References Workflow Tokens Events  Permissions

RVTvoe wvour ﬂlter}gxt hgrg...

= 7
= Generic

L= pRun § Debug @ validate (100 v| %
0
Scriptable task ‘r Decision

'r Custom decision r Decision activity

| Userinteraotion ‘ﬂtl. Waiting timer @ g }/J > " > '.’
ra o 757 NetApp

Bind Inputs generateNet AppVWFA _| NetApp WFA
L Workflow
LM waiting event @ End wordlow i
|
|
v
0 Throw exception Wordlow note

% ’ Action element Lﬁg Workflow elem... l,/

2. Point to Throw Exception and click the pencil icon.

> Run & Debug @ validate (100 v| %

: > > o Ppo > " i
< NetApp
Bind Inputs generateNet AppWFA _| NetApp WFA

Workflow

i
|
/3

o

3. From the Exception tab, click Not Set.
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End workflow | Exception

nding - [l-]ﬁet

Throw

Close g

4. Click ErrorCode and click Select.

Exception attribute binding ‘errorCode’
No description

Create parameter/attribute in workflow

Name Result type
NULL Any
workflowName string
errorfode string

e KflowJobID string
returnWFAParameters string

5 elements found. Filter

Source

attribute
attribute
attribute
attribute

' | Clear |

Description
NetApp WFA Workflow Na...
Status Error Code

WEFA Workflow Execution J..
WA Workflow return para...

| Cancel | | Select |

5. Verify that the information on the Exception tab is similar to the example and click Close.
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End workflow | Exception

Throw exception binding - errorCode

Close

4.7 Edit Presentation of Workflow
To edit the presentation of the workflow, complete the following steps:

1. Click the Presentation tab.

General Inputs Outputs Schema | Presentation | Parameters Referenc

g - ), = X
v [5 Presentation
® (string) ClusterName Name of the Data ONTAP Cluster
@ (string) Vservername Name of the Storage Virtual Machine
* (string) VolumeName Yojume Name
® (string) YolumeSizelnGE VYojiume Size (In GB)
® (string) YolumeJdunctionPath IYoiume Junction Path for the NFS Mount
@ (string) ExportPolicyMame NFS Export Policy Name
® (string) ExportRuleSpecification NFS Ruie Specification

2. Set up the presentation of the workflow according to your preferences. In the examples, the Volume
Details and Export Details inputs are set up under the Set Volume Information display group.
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General |Inputs Outputs Schema | Presentation = Parameters F

L

+- B: = X

Al T T ——

’ "k Create display group ¢ Data ONTAP Clustet

* | [@4 Create new step }he Storage Virtwal Machine

*| X Delete Fme
t 2 Size (in GB)

® (string) VolumedunctionPath olume Junction Path for the NFS Mount

® (string) ExportPolicyName NFS Export Policy Name

® (string) ExportRuleSpecification NFS Rule Specification

General Inputs Outputs SchemaJPresentation Parameters |

+ - + = x
v Presentation
® (string) ClusterName Name of the Data ONTAP Ciuster
® (string) Vservername Name of the Storage Virtual Machine
® (string) VolumeName Ifojume Name
(string) VolumeSizelnGE \ojume Size (in GB)
(string) VolumeJdunctionPath IYoiume Junct{% Path for the NFS Mount
(string) ExportPolicyName NFS Export Policy Name

® (string) ExportRuleSpecification NFS Rule Specification
v [B Set vVolume Information

== “Yolume Details

= Export Details

General Inputs Outputs Schema | Presentation ‘ParametersReferances

+ - W, - x
v [ Presentation

v [ Set Volume Information
¥ =3 Yolume Details

(string) ClusterName Name of the Data ONTAP Cluster
® (string) Vservername Name of the Storage Virtual Machine
® (string) VolumeName lYojume Name
® (string) VolumeSizelnGB lYolume Size (In GB)
* (string) VolumeJunctionPath IYolume Junction Path for the NFS Mount
v = Export Details
® (string) ExportPolicyName NFS Expaort Policy Name
® (string) ExportRuleSpecification NFS Rule Specification

56 Building Automation and Orchestration for Software-Defined Storage with NetApp and VMware © 2015 NetApp, Inc. All rights reserved



3. Set the input parameter properties. In the examples, the ClusterName input parameter property is set
as Mandatory Input with a predefined list of answers and a default value.

Propetties... E3

TYPe  Show parameter input
Hide parameter input
Ihandatory igout
|Predefined Bnswers
Predefined list of elements
Default value
Maximum string length
[Minimum string length
Matching regular expression
Data binding
[Custom validation
Multi-lines text input

|A

~

Cancel Ok
[0k

Properties... B

Tvpe [Show parameter input
Hide parameter input

Predefin k list of elements

Default value
Maximum string length
Minimum string length

Matching regular expression

Data hinding

|Custom validation
Multi-lines text input
IWalid Internet address

cancel | | ok

General | Properties |

7.3 0 M

Property name
V' Mandatory input
V' Predefined answers

Value
= v (@ Yes (U No
f= v Not set
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dArray of string B3

New value : || Insertvalue
|

X t 4

clustert

[ Cancel J [ Accept J

General Inputs Outputs Schema @ Presentation ‘ParametersReferences Workflow Tokens Events Permissions

= N =X

v [ Set Volume Information
¥ = Yolume Details

(string) ClusterName Name of the Data ONTAP Cluster

* (string) Vservername Name of the Storage Virtual Machine

® (string) YolumeName lYojume Name

® (string) YolumeSizeInGE \Yofume Size (in GB)

® (string) YolumedJunctionPath olume Junction Path for the NFS Mount
¥ = Export Details

® (string) ExportPolicyMame NFS Export Policy Name

® (string) ExportRuleSpecification NFS Ruie Specification

General | Propetties ‘

7.y W

Property name

Value
¥ Mandatory input = v (@ Yes () No
V Predefined answers = )@ Array [ cluster? ]

V7 Defaultvalue

= v | clustert

4. Add the desired property for each input in the steps. The examples show other properties added to
the inputs.
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General Inputs Outputs Schema | Presentation | Parameters References ‘Workflow Tokens Events Permissions

+- b= X

v [=] Presentation
v [3 Set Yolume Information
v =3 Yolume Details

* (string) ClusterName Name of the Data ONTAR Cluster

\ame Name of the Storage Virtual Machine
® (string) VolumeMName volume Name
* (string) VolumeSizelnGB Volume Size (in GB)
® (string) VolumeJunctionPath olume Junction Path for the NFS Mount
¥ = Export Details
® (string) ExportPolicyName NFS Export Policy Name
® (string) ExportRuleSpecification NFS Rule Specification

General ;f}ropemes |

.3 [ B

Property name Value

WV Predefined answers @0 Array [OTB , OTBRD ]
¥ Mandatory input § ) @ Yes (U No

¥ Defaultvalue = v/ 0TB

General Inputs Outputs Schema | Presentation | Parameters References ‘Workflow Tokens Events Permissions

o= B = X
f vl
L} Array of string [ X
v [J Set Yolume Information =
v =3 Yolume Details
® (string) ClusterName Name of the Data ONTAP Cluster

® (string) Vservername Name of the Storage Virtual Machine X t 4
® (string) VolumeName VVojume Name

New value :I !L Insertvalue |

10 -

20

v = Export Details

30
® (string) ExportPolicyName NFS Export Policy Name 40
® (string) ExportRuleSpecification NFS Ruie Specification 50
60
o ~ |70 —
General | Properties } 80
= - L - QU —
7.3 @ 100

Property name
V' Mandatory input
V' Predefined answers

Cancel @ccept
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= B = X
v [5] Presentation
v [D Set Volume Information
v = Volume Details
® (string) ClusterName Name of the Data ONTAP Cluster
® (string) Vservername Name of the Storage Virtuai Machine
® (string) VolumeName Lolume Name

(string) YolumeSizelnGE Volume Size (in GB)
® (string) VolumeJunctionPath VVotume Junction Path for the NFS Mount
v = Export Details
® (string) ExportPolicyName NFS Export Policy Name
® (string) ExportRuleSpecification NFS Ruie Specification

General VPropeniegrb

v 3 [ &

Property name Value

¥ Mandatory input d= v @ Yes (U No

V' Predefined answers = v )@ Array (10, 20,30, 40,50, 60,70,80,90,100]
¥ Defaultvalue = v 10 »

4.8 Run Newly Created Workflow
To run the newly created workflow, complete the following steps:

1. Save the newly created workflow.
2. From the Workflow page, right-click the newly created workflow and select Start Workflow.

¥ E Adminigtrator @ vcac.demo.netapp.com
» [ Library g = @, = X
» [ Development = .
b [ Hetapp WFA 2.2 Workflows
LA Net&pp WEA 3.0 Workflows
E Add Dedpulication to Volume
I 144 Snapshot Policy to Volume
E Add Thin Provigioning to WVelume
E Clone a Volume
| [8) Create a Clustered Data ONTAP NFS Volume wi/ QoS
E Create MetApp Multi-Volume Snapshot

¥ [E Presentation
+ [2) SetVolumeIn

®

Cirl+R

Start workflow.

[ Startworkflow as...
E Create MFS Datastors on vSphere Clustsr h, Start last workflow run...
E Destory vEphere Datastore from Cluster (w1}

E Create MetApp Single Velume Snapshot

i Debug workflow... Fi1
E Destroy Existing Welume(s) ? g
Il Cestroy Volume (3 Schedule workflow... Cirl+S
E Manage or Add QoS Policy To Volume '::_‘a Schedule workflow As...

3. Select or enter the desired values for the new workflow and click Submit. In the example, a new
volume is being created.
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olstart Workflow : Create a Clustered Data ONTAP NFS Volume wf QoS [ ]
1 Set Volume Information

1a Volume Information

1b Volume Properties | cluster1 M

#* Mame of the Data ONTAP Cluster

# Name of the Storage Virtual Machine

|OTB ¥

* Volume Hame

OTB_TEST_2

#* Volume Size (In GB)

10

# NFS Export Policy Name

| default ¥

Cancel Bac Mext Submit

olstart Workflow : Create a Clustered Data ONTAP NFS Volume wf QoS [ ]

1 Set Volume Information
v 1a Volume Information

. [&9]
1b Volume Properties ® Yes O No

Use thin provisioning?

Enable Deduplication?

(®) Yes () Mo

Create a New QoS Policy Group?
() Yes (=) Mo

Current Pelicy Group Name

| oTB-Standarg v)

Cancel Back Mext Submit

4. Verify that the workflow ran successfully.
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Create a Clustered Data ONTAP NFS Volume

> g o e Schema | Events

3 Create s Clustered Dats

Ganeral  Variables | Logs
' X
[2015.06.15 12:40:34.980] [0] F

[2015-06-15 12:40:24.880] [0]
[2045-05.15 12:40:34.981] [D]
01505.15 1740309810 I 5

5 Create VRO Wrapper Workflow

In the following sections, creating a VMware datastore is given as an example to show how to use
smaller, more specific workflows to create a larger, more complex workflow. In this example, the goal for
the larger workflow is to have a datastore with the following characteristics:

NFS enabled

10GB size

Deduplication enabled

QoS of 13MB/sec enabled

NetApp Snapshot® policy added to each host in the cluster

To accomplish this, the following small storage workflows must be created:

Create a clustered Data ONTAP NFS volume.
Add deduplication to volumes.

Add QoS policy to a volume.

Create a Snapshot policy for the volume.

Add the volume to the vSphere environment.

Figure 2 shows a series of workflows that NetApp developed as part of a sample pack. Notice that the
first four workflows previously listed are also listed in the NetApp Software-Defined Storage Workflows
Validated folder shown in Figure 2.
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Figure 2) Sample workflows.

¥ [_INet&pp Software-defined Storage Workflows Validated

Q Add Dedpulication to Volume(s)
Add QoS Policy to Yolume
E Add Thin Provisioning to Volume(s)

E Create a Clustered Data ONTAP NFS Volume

Q Create and Configure a NAS Vserver
E Create and Configure a SAN Vserver
8 Create SnapMirror

Ea Create Snapshot Policy for Volume
EE Create SnapVault

E3 Find NFS Volume

E Move a Clustered Data ONTAP Volume
Ea Remove Existing Yolume

5.1 Set Up Smaller Workflows for Wrapper

Use the steps in the “Integrate vRO with OnCommand WFA” section to build the smaller, individual
workflows in VRO from the corresponding WFA workflows. After these are built, place them into a wrapper

workflow.

5.2 Build Wrapper Workflow

To build a wrapper workflow, complete the following steps:

1. Right-click a baseline workflow and select Edit. In the example, select Setup a Basic Clustered Data
ONTAP NFS Volume. This workflow creates a new NFS volume and either uses a default QoS policy

or creates a new QoS policy.
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vmware vRealize” Orchestrator

2 2 (o @ Feb
v E Administrater @ vcac.deme.netapp.cem
» [ Licrary
» Development
» T Metipp WFA 2.2 Workflows
¥ ] Mettpp WFA 2.0 Workflows
I 144 Dedpulication to Volume
I 44 Snapshot Policy to Volume
E Add Thin Provigioning to Volume
E Cleng a Volume
E Create a Clustered Data ONTAP NFS Vaolume wi QoS
E Create NetApp Multi-"olume Snapshot
E Create NetApp Single Volume Snapshot

-

E Create NFS Datastore on vSphere Cluster

E Destory wSphere Datastore from Cluster (w1}

E Destroy Existing WVolume(g)

E Destroy Volume

E Manage or Add QoS Policy To Wolums

E Wount Datastore on vCenter Cluster

E Resize and Recenfigure Storage, Autegrow, and Snapshot Reserve
Lk

E Unmaunt vSphere datastore from Cluster

» Cveac

Setup a Basic Clustered Data ONTAP NFS Volume

2. NetApp recommends making a copy of the baseline workflow to work with instead of using the actual
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-H-“—

¥ MNetspp WA 3.0 Workflows

E Add Dedpulication to Volume

I 1.4d Snapshot Policy to Volume

ﬂ Add Thin Provizioning to Wolume

E Clone a Volume

E Create a Clustered Data ONTAP MFS Volume v/ QoS

ﬂ Create Metapp Multi-volume Snapshot

ﬂ Create Metapp Single Volume Snapshot

ﬂ Create WFS Datastore on vSphere Cluster

ﬂ Destory vSphere Datastore from Cluster (w1}

ﬂ Destroy Existing Volume(s)

E Destroy Volume

E Manage or Add QoS Policy To Volume

E Mount Datastore on vCenter Cluster

ﬂ Resize and Recenfigure Storage, Autogrow, and Snapshot Reserve
Setup a Basic Clustered Data ONTAP NF! S

E Unmount vSphere datasters from Cluster P> startworkflow...
e Cvcac > startworkflow as...

B Start last workflow run...

Cirl+R

W Debug workflow...

F11

(4 schedule workflaw...
':l-"ﬁ Schedule workflow As...

Cirl+&

<-‘¥' Mave workflow...

Duplicat= workflow...
(2, Export workflow...

3. On the Duplicate Workflow page, rename the workflow and place it in the appropriate folder.

™
L~

Duplicate workflow

Duplicate workflow

Please enter duplication information for your workflow .

#* New workflow name

| Full Setup of a Clustered Data ONTAP MNFS Volume

* Workflow folder

©

Copy version history
(®) ¥es () Mo

Cancel Submit
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4. Right-click the duplicated workflow and select Edit.

= MetApp Software-Defined Storage Workflows
Add Dedpulication to Volume(s)
Add QoS Policy to Volume
Adld Thin Provisioning to Velume(s)
Create a Clustered Data ONTAP NFS Volume
Create and Configure a NAS Vserver
Create and Configure a SAN Vserver
Create Snaphirror
Create Snapshot Policy for Volume
Create Snapault
Find NFS Volume

Move a Clust b Startworkflow, .. Ctrl+R
Remove Exis{ P Startworkflow as...
P Start last warkfow run...

ﬂ.‘ Crebug workflowe.. F11
(=3 Schedule workflow... Ctrl+5

(>3 Schedule workflow As...
‘P Mdiove warkflo..
Duplicate workflow...
(3 Export warkflow,..

3 Delete Delete
Laocking »
Laocalization >
References >

© validate workflow...
2) Show version history...
Generate documentation

‘ Delete all finished woarkflow runs
& gynchronize. .
% Edit access rights..

5.

Click the Schema tab.

General Inputs Outputs | Si P i P

E

Al Workflows

| v (2l Administrator @ 192168075

66

» (] ASD Endpoirt Configuration
» [Cuibrary

¥ [CnNetapp

» [Jin Development

v [Cnetapp defined Storage
Add Dedpulication o Volume(s)
Add GoS Policy to Volume
E3 Add Thin Provisioning 1o Vokeme(s)
Creste a Clustered Data ONTAP NFS Volume
Create and Configure a NAS Vserver
Creste and Configure & SAN Vserver
Create SnapMiror
Create Snapshot Polcy for Volume
E3 create Snapveut
Find NFS Volume
Move a Clustered Data ONTAP Volume
Remove Existing Volme

Tokens Events Permissions

f.OQ = ) pRun P Debug @ Validate [100 ¥| %
|

Bind Inputs

n—@
NetApp

generateNetAppWFA | NetApp WFA
Workflow

¥

Y
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6. From the left pane, click All Workflows.

General Inputs Outputs | Schema P i P R ow Tokens Events Permissions

ic =

S =) pRun @ Debug @ Validate [100 ¥| %
| § Generic
| a, Basic

ﬁ Log

B Network
B AtWorkflows |

v Lol Administrator @ 1921630.75
» [ ASD Endpoint Configuration
» Cuibrary
¥ [Cnetapp
» [Jin Development
v [ Netapp Software-defined Storage Workflows Validsted
E3 Add Dedpusication to Volume(s)
E3 Add QoS Policy to Volume
E3 Add Thin Provisioning 1o Vokeme(s)
E Create a Clustered Data ONTAP NFS Volume
Create and Configure a NAS Vserver
K3 Creste and Configure & SAN Vserver
Create SnapMeror
E3 Create Snapshot Policy for Volume
E3 Create Snapveut
B3 Find NFS Volume
Move a Clustered Data ONTAP Volume
Remove Existing Volme

Bind Inputs

generateNetAppWFA |

NetApp WFA
WorKflow

7. Select Add Deduplication to Volume(s) and Add Thin Provisioning to Volume(s). Drag them to the

right pane to the right of NetApp WFA Workflow.
Note:

General Inputs  Outputs ‘ Schema ‘

Workflow Tokens  Events  Permissions

Ignore the prompt that appears when you do this.

(} L= pRun 4 Debug @ validate [100 v| %
S Generic

£ Basic

£ Log

S Network

S Alworkflows

v Ll Administrator @ 192168.075
» ] ASD Endpoint Configuration

O

» [ Library > Z
v Cnetapp @
» [(Jin Development Bind Inputs

v [ Netapp Software-defined Storage Workflows Validated
[E3 add Dedpulication to Volume(s)

[E add QoS Policy to Volume
& add Thin to s)
reate a Clustered Data ONTAP NFS Volume
Create and Configure a NAS Vserver

[E3 Create and Configure & SAN Vserver

[E3 Creste Snapirror

Create Snapshot Policy for Volume

Create SnapVault

Find NFS Volume:

Move & Clustered Data ONTAP Volume
Remove Existing Volume

generateNetAppAFA_|

> n

NetApp
NetApp WFA
Workflow

'
'
|

v

o

8. Point to Add Deduplication to Volume(s) and click the pencil icon.

2 Basa
. NetApp
Bind Inputs generatefletAppWEA_ Metfpp WFA

Warkflow

|

|

|

v

¢

Bz X
0

Acled Dedpulication t

- 4

Add Dedpulication t

- 4

Add Thin Provisioni

- @

=lC

Add Thin Provisioni

9. Click the In tab. Next to ClusterName, click Not Set in the Source Parameter column.

67

Building Automation and Orchestration for Software-Defined Storage with NetApp and VMware

© 2015 NetApp, Inc. All rights reserved



OVMware vCenter Orchestrator m

Info IN | OUT Exception Visual Binding

-
w

Local Parameter Source parameter Type Description

Close »

10. On the Chooser page, select ClusterName and click Select.

Add Dedpulication to Volume(s)

Input parameter "clusterName’
No description

Create parameter/attribute in workflow 12 elements faund. | ., Clear

MName Result type Source Description

MULL Ay

Clusterblame string in-parameter Mame of the Data ORNTAR .
Yaemertame string in-parameter Mame af the Storage Wity
Yolumekame string in-parameter Volume Mame
YolumeSizelnGeB string in-parameter Yolume Size {In GB)
YolurmeJdunctionPath string in-parameter Volume Junction Path for ..
ExportPolicyMame string in-parameter MFS Export Paolicy Mame
ExportRuleSpecification string in-parameter MFS Rule Specification
workflowMame string attribute Metfapp WEA Workflow Ma..
errorCode string aftribute Status Error Code
wiaWaorkflovwJohlD string attribute WEA Workflow Execution J...
return\WFAP arameters string aftribute WFA Workflow return para...

[Qancel | lgelect |

11. On the In tab next to vServerName, click Not Set in the Source Parameter column.
12. On the Chooser page, select VserverName and click Select.
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13. On the In tab next to volumeGroup, click Not Set in the Source Parameter column.
14. On the Chooser page, click Create Parameters/Attribute in Workflow.

Uthunser.,.
Add Dedpulication to Yolume(s)

Input parameter *clusterlame’
No description

Create parameter/atiribute in workflow Filter : | Clear
Name Result type Source Description
MULL Ay
ClusterMName string in-parameter Name of the Data ONTAP ...
VserverName string in-parameter Mame ofthe Storage Virtu..
VolumeMName string in-parameter Volume Name
VolurmeSizelnGE string in-parameter Volurmne Size (In GB)
VolurneJdunctionPath string in-parameter Volurne Junction Path fort...
ExporPuolicyMame string in-parameter NFS Export Policy Narne
ExpontRuleSpecification string in-parameter NFS Rule Specification
wiorkflowName string attribute Methpp WA Woarkflow Na..,
errorCode string attribute Status Error Code
wiaViorkflow]oblD string attribute WFA Workflow Execution J...
returnWrFAParameters string attribute WFA Workflow return para...

[gancel | lgeledJ

15. On the Parameter Information page, verify that volumeGroup is listed in the Name field and click
OK.
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Create parameter E3

Parameter information

RELERER I /0lUmeGroup)
Description A
v
1 element found. Filter Clear
:Type
string

reaie - Q
Value -
Cancel Ok

16. On the In tab next to volumelList, click Not Set in the Source Parameter column.
Note: VolumelList is found in both of the new workflows that are being wrapped as part of the larger

workflow. VolumelList refers to and is equal to VolumeName.

17. On the Chooser page, select VolumeName and click Select.
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d Chooser...

Add Dedpulication ta Valume(s)

Input parameter *volumeList'
No description

Create parameter/attribute in workflow

13 elements found, Filter

| Clear

Name Result type Source Description

MNULL Arry

ClusterMame string in-parameter MName of the Data ONTAP ..
Imnnuﬂ.ame aling il-parareter

VolumeName string in-parameter Volume Narne

VolumeSizelinGB string in-parameter Volurne Size (In GB)

VolumeJunctionPath string in-parameter Volurne Junction Path for t..

ExportPolicyMame string in-parameter NFS Export Policy Name

ExportRuleSpecification string in-parameter NFS Rule Specification

volumeGroup string in-parameter

workflowhame string attribute Netapp WFA Workflow Na...

errorCode string attribute Status Error Code

wiaWorkflowJohlD string attribute WFA Workflow Execution J...

retumWiFAParameters string attribute WFA Workilow return para...

| Cancel | | Select |

18. After the final local parameter has been mapped, click Close.

Info \ IN | OUT  Exception

R
w

Local Parameter

erName

e

volumeGroup
volumeList

Visual Binding

Source parameter

ClusterName [in-parameter]
VserverName [in-parameter]
volumeGroup [in-parameter]
VolumeName [in-parameter]

Description

Yolume Name

Close )

19. From the Schema page, point to Bind Inputs and click the pencil icon.
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-5~ By ——

Eind Inputs generateMet AppWFA_|

NetApp
NetApp WEA
Waorlflow

|
|
|

v

¢

Add Dedpulication t Add Thin Provisioni

20. Click the In tab and then click the Bind to Workflow Parameter/Attribute icon.

cUMware yCenter Orchestrator

Info | IN | OUT Exception “isual Binding  Scripting

how K

Lo Bind to warkflow parameterfattribute [aramete.r

Clloverram rerertl AME [in-parameter] ]
VeerverMame Yeemverfame [in-parameter] ¥]
YolumeMame YolumeMame [in-parameter] ¥]
YolumeSizelnGB YolumeSizeInGE [in-paramet... i}
YolumedunctionPath YolumedunctionPath [in-para... v}
ExportPalicyMame ExportPolicyMame [in-param...  string
ExpontRuleSpecification ExpontRuleSpecification [in-p...  string

Description

Marme ofthe Data ONTAP Clu..
Mame afthe Starage Yirtual M.
Yolume Mame

Wolume Size (In GE)

Yalume Junction Path far the ..
MFS Export Policy Mame

MFS Rule Specification

Close

21. On the Chooser page, select VolumeGroup and click Select.
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0' Chooser... =
&) ¥Mware vCenter Orche Bind Inputs

Input parameter "param’

Infa | M| OUT  Excel w gescription

W<

Local Parameter

Create parameter/attribute in worlkflow

13 elements found. Filter -

Clear .

MName Result type Source Description
Clustertlame . - -
VeorverName |_| ClusterMame string in-parameter Marme of the Data OMNTAP..
ValumeaMame [ vsererhame string in-parameter Marne of the Storage Virt...
VolumeSizelnGE || wolumeName string in-parameter Yolurme Mame
YValumedunctionPath I_I ValumeSizelnGB string in-parameter Walume Size {n GB)
ExporPolicyMarne ] volurnedunctionPath string in-parameter wolume Junction Path far .|
ExportRuleSpecification (] EyportPolicyMame atring in-pararneter MFS Export Policy Marme
|| ExponRuleSpecification string in-parameter MFS Rule Specificatian
LI userlnputs Array attribute
[_I workflowhlame string attribute Metdpp WA Orkd o .
I;I errorCode string attribute Status Error Code
|| wlawvorkflowoblD string attribute WF A YWarkflow Execution ...
LI returnF AP arameters string attribute WWE A W arkflowe return par..
LZI volumeGroup string attribute

Cancel Select

Close

22. On the In tab, verify that volumeGroup is listed as a parameter.

Info | IN | QUT Exception Wisual Binding  Scripting
., o
o
Local Parameter Source parameter Type Description

ClusterName
WaerverName
YolumeMame

Mame of the Data ONTAR Clu..
Marme ofthe Storage Vidual M.
Wolume Mame

Clustertlame [in-parameter]
Wserverhlame [in-parameter]
YalumeMame [in-parameter]

YolumeSizelnGB
YolumedunctionPath
ExportPolicyMame
ExportRuleSpecification
volumeGroup

YolumesSizeInGE [in-paramet...
YolumedunctionPath [in-para...
ExportPaolicytame [in-param...
ExpornRuleSpecification [in-p...
volumeGroup [in-parameter]

Wolume Size {In GEY

Yolume Junction Path for the ..
MFS Export Policy Mame

MFS Rule Specification

Close
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23. Click the General tab. Under Attributes, right-click VolumeGroup and select Move as INPUT

Parameter.
cVMware yCenter Orchestrator - Administrator @ 192.168.0.75 N J __
Full Setup of a Clustered Data ONTAP NFS Volume v3
J General | Inputs  Outputs  Schema Presentation  Parameters References  YWorkflow Tokens  Events  Permissions
n
— -
Resume from failed behavior \_Svstem default 'J
i
Description
- i
~ Aftributes
R+ 3< [ MY
& | Name Type Walue j Description
O userlnputs Array ( Uneditable _'. o ox
O workflowMame string Create a Clustered Data ONTAP| & % |NetApp WFA Workflow Mame
O erorCode string " * |Status Error Code
O wiaWorkflowJoblD string &% WEA Waorkflow Execution Job 1D
O returnWFAParameters string &' % WFA Workflow return paramester
O \rolumq %

| A+ Add attribute

¥ Delete Selected
I Copy selected
[ Paste attributes

= Move as INPUT parameter

4, Move as OUTPUT parameter

Crl+n
Delete
Ctrl+C
Crl+y

:

l Cancel J l Revert J { Save J { Save and close J

24. Click the Inputs tab and verify that volumeGroup has been moved.

General ‘ Inputs ‘ Outputs Schema Presentation Parameters References Workflow Tokens Events Permissions
Parameters
t v XM r@
#  Name Type Description
= ClusterName string Naime of the Data ONTAP Cluster
& VserverMams string Name of the Storaae Vitual Machine
& VolumeMame string Yolume Name
= VolumeSizelnGB string Volume Size (In GB)
& VolumeJunctionPath string “olurme Junction Path for the NFS Mount
o ExportPolicytlame string NFS Export Policy Name
= ExportRuleSpecification string NFS Rule Specification
& volumeGroup string

The workflow should now be ready to test.
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6

Configure vRA to Manage Deployment of Software-Defined Storage

vRealize Automation (VRA) must be installed prior to starting these procedures. A number of preliminary
steps must be completed to prepare for the VMware vRealize Automation 6.2 installation, including:

DNS and host name must be resolved.

Hardware and virtual machine (VM) requirements must be identified.
PostgreSQL database requirements must be met.

Microsoft Windows Server requirements must be met.

Port requirements must be met.

User credentials for installation must be available.

Time synchronization must be complete.

Security must be available.

For more information about vRealize Automation 6.2, refer to the Installation and Configuration guide. For
information about VMware product interoperability, refer to the VMware Product Interoperability Matrixes.
Additional information is available on the VMware vRealize Automation Documentation website.

6.1 Configure Tenant

To configure a tenant in VRA, complete the following steps:

1.

In the VRA console interface, at the URL for tenants (http://<vRA-hostname>/shell-ui-app),
log in as administrator by using the administrator@vsphere.local accountand a single-sign-
on password.

Note: When you log in to VRA, the default tenant vsphere.local is already created. You can
continue to use the default tenant to configure vRA, or you can create a new tenant. The
example in this procedure shows the creation of a new tenant, Production, and a new
identity store, NetApp-Prod.

Navigate to Administration > Tenants and click the green plus icon (+) to open the Add Tenant dialog
box.

In the dialog box, provide a name, a description, and a URL name for the new tenant. Click Submit
and Next.

Note: The URL name must be unique for each tenant because it is used to access tenant-specific
information in VRA.

Add Tenant

75

General |dentity stares Administrators

" . 5
Name: | prgguction

Description: | This {enant is created for Production BU.

*URL Name: arod

Contact email:

In the Identity Stores tab, click the green plus icon (+) to create a new identity store for this tenant:
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Enter a name for the identity store.
Select either Active Directory (AD) or OpenLDAP as the identity store type.
Enter the URL for the existing Active Directory server.
Provide the FQDN.
Enter the DN for the AD login user.
Enter the password for the AD login user.
g. Enter the group search base DN that was created in the AD server.
Add Identity Store

-~ ® o0 TP

@ Connection is available.

‘Name: | NetApp-Frod “Login user DN: | cn=prod,ou=netapp-prod,de=demo, de=netapp de=com
Type:  Active Directory - ‘Password: esssssss
*URL: | Idap:iidc demo netapp.com:389| *Group search base DN: | ou=netapp-prod,de=demo,dec=netapp,dc=com

*Domain: | demo.netapp.com User search base DN: | ou=netapp-prod de=demo,de=netapp,de=com

Domain alias:

Test Connection Add Cancel

5. Click Test Connection to verify the connection and click Add to add the identity store.
Verify that the identity store has been added successfully and click Next.

7. After creating an identity store, click the Administrators tab and specify a user or a group (or both) to
be the tenant and the infrastructure administrators allowed to perform administrative tasks.

8. Enter the user accounts in the Tenant Administrators and Infrastructure Administrators fields. Click
Add to complete the tenant setup.

Add Tenant

General Identity stores | Administrators

Select Users and Groups from your identity stores to grant the Tenant Select Users and Groups from your identity stores to grant the Infrastructure
administrator role. administrator role.
Tenant administrators: Infrastructure administrators:

E,J prod-tenant (prod-tenanti@dermo.netapp.corm) h‘j prad-infra (prod-infrag@demo.netapp.com)

6.2 Create vCenter Administrator Credentials

To create credentials for the vCenter Administrator user account (administrator@domain.com) or for
any other endpoint (such as vRealize Orchestrator), complete the following steps:

1. Navigate to Infrastructure > Credentials > New Credentials.

2. Specify a name for this credential. This name will be used in addition to the user name and password
to access vCenter Server.
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Credentials

hManage the credentials associated with endpoints.

=) Mewy Credentials

Credentials (4]
# Mame +«  Description #* Uzername # Pazzword
e G‘ Domain Admin Credertials demotadminiztrator FREEARERRRAE
&7 T Metdpp Cluster admin
e Ef ONTAP Brewing 54 weadmin EREEREERERSS
J -S) visenter Credentials administrator@ysphere local [IITIATT ST YT T IS )

3. Similarly, create credentials for vRealize Orchestrator and other endpoints.

6.3 Create vCenter Endpoint
To create a new vCenter endpoint, complete the following steps:

1. Atthe production tenant URL (https://<vRA-hostname>/shell-ui-app/org/prod/), login
as the infrastructure tenant administrator.

2. Navigate to Infrastructure > Endpoints > New Endpoint > Virtual > vSphere (vCenter).

Endpoints
Manage the endpaints representing vitualization platfarms, cloud service accounts, physical machines and storage devices.
Endpoints (4] &) Meswy Endpoint = (L)) Import Endpoints  [E4] Columns -
Endpoirt < Platform Type ¥ Address | Clau » % Description
Orchestration  »
. Fhiysical y
3l cluster »  Metipp ONTAP 192168.0101 Me ysica
o . Storage »
= OMNTAP Brewing S ¥ Metdpp ONTAP 192.165.0.131 l
= vol b wSphere (vCenter) https: fM92 168031 fsdk Hyper-V (SCYMM)
" ) Kyt [RHEW)
& vCo v wCenter Orchestrator hitps: fhvcact demo netapp.com: 8281 fvco viCenter Credentials

3. Enter the name of the vCenter endpoint.

Note: This name should match the endpoint name used for installing infrastructure-as-a-service
(laaS) components.

4. Specify the vCenter Server URL using the IP address or FQDN of the vCenter Server.
5. Select the vCenter credential created earlier and click OK.

Note: Do not select the checkbox labeled Specify Manager for Network and Security Platform
unless you want to use vCloud Networking and Security or NSX.
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Ll Endpoint

% Hame: |vot

Description:

* Address: | https i 92 168.0.31 fadk

# Credentials: |vCenter Credentials | C

- Specify manager for netwark and security platform

Custom properties: | Properties (0)

{ OK ] f Cancel

Mame «  value

There is no data to display.

6.4 Create Fabric Group

To create a fabric group, complete the following steps:

@' Mewy Praperty
Encrypted

1. Atthe production tenant URL (https://<vRA-hostname>/shell-ui-app/org/prod/), login
as the infrastructure administrator.

oA W

New Fabric Group

Navigate to Infrastructure > Groups > Fabric Groups > New Fabric Group.
Enter a name for this fabric group.
Add an individual user or group as the fabric administrator.

Select the vCenter resource to map to this fabric group and click OK to add the fabric group.

Create g fabric group by assigning fabric administrators and selecting the compute resources they can manage.

# Hame: |Pr|:u:>i—

Clz

Description:

Fabric administrators:

prod-fabi@dema netapp com

Compute resources:

| | Mame | Enclpmairt | Platfarm Type
v .jﬂ OTH Cluster 1 wicl vEphere (vCenter)
= & OTB R&D Cluster 1 vl wSphere [WCenter)
= (E OTE RD Cluster 1 vl wSphare (vCenter)
l .EH wiZAC Dema Cluster 1 vl vESphere (wCentet)
- .j wCenter Environment

OK [ cancel |
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6.5 Create Business Group

To create a business group, complete the following steps:

o 0 A wDd PR

‘ou are here:  Home

Log in to VRA as tenant administrator.

Navigate to Infrastructure > Groups > Business Groups > New Business Group.

Enter the name of this business group.

Select a default machine prefix for the VM created in this business group.
Enter a user or group name to be assigned the group manager role.
Add the support role and the user role by entering the user or group name.

Infrastructure Groups Business Groups

# Hame:

Description:

= Back to Infrastructure

Business Groups

Active directory container:

Group manager role:

#* Send manager emails to:

Support role:

User role:

Custom properties:

( OK ] Cancel

#* Default machine prefix:

prod-suse

IT-OTP-

prod-begrpi@demo netapp.com

prod-suse@demo. netapp . com 2]

prod-useri@demo netapp.com

Properties (0)

Mame ~ Ve

There iz no data

6.6 Assign Service Architect Role to User

To assign the service architect role to a user, complete the following steps:

1.

2.
3.
4

79

Log in to VRA as tenant administrator.
Navigate to Administration > Users.

Enter the name of the user in the search field and click Enter.

When the user name is displayed, click Edit in the Actions drop-down list.
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Home n Administration

“You are hers: Home b Administration b Users

Users prac-tenant Q
«| Manage users by assianing roles to a user You can view the memberships in a user group and also manage the access rights.
CRIE User name First name Lastname Email Actions
Users prod-tenant@demo.netapp.com . prod-tenant bl
& Edit
Catalog Managernent >

5. Inthe Edit User pane, select Service Architect to assign this role to the user.
6. Click Update.

Home { Administration
“ou are here:  Home Administration Users
Edit user: prod-tenant
= Details Business Groups Entitled Iterns
Groups
First name: prué-lemaml Last name: Email: B
Users User name: prod-tenant@demo netapp com Domain: demo.netapp.com Tenant: prod
Groups Add roles to this User.
Catalog Managerment & Name Description I~ Approval Administrator
¥ gemice Architect
i Mo data to displa
Approval Pollcies Pl ¥ Tanant Administrator
Tenant Machines B Authorities Granted by Selected Roles
Access Ul =
Branding Access mytenant administration GUI
Access mytenantidentity stores, groups and users administration GUls
Advanced Services > Arminictar tha artranrad =emiras ranfinnratinone LI
Motifications > = Back Mext = Update Cancel

6.7 Create Service Blueprint
To create a service blueprint, complete the following steps:

1. Loginto VRA as service architect.

2. Navigate to Advanced Services > Service Blueprints and click the green plus icon (+) to add a service
blueprint.

Advanced Services

‘ouare here: Home b Advanced Services b Servies Blueprirts

Service blueprints +
Create and manage service blueprints and publish them as catalog iterns. You can select a workflow, define the forms associated with the catalog itern, and select a resource ta provision
Service Blueprints
Marme . Description Status Actions

Custom Resources Mo data to display

Resource Actions

3. Select a workflow to include in the service blueprint and click Next.
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Advanced Services

Yousreheve. Home b Advanced Services b Service Blusgeints
Add Blueprint
Service Blueprints Workflow  Detalls  BlueprintForm  Provisloned Resource |
Select a Workflow Selected Workflow
CUSIOMRZg00Ices 4 () Orchwstrator A [Name: Create ViMware NF S Datastore on Clustered Data ONTAP -
() ASD Endpoirt Configration Slorage
Resource Actions J Linxary Description:
+ O nethgp Input parameters
4 (] Datsstore Crestion and Modfication Name
E3 200 GOS Polcy to NAS Datastore ClusterName string
EA Create Bronze Datastores (New)
E3 Create Gokd Datostores (New) Vadbdiplol) GA
FA Create Siver Datastores (New) DataStoreName siring
E3 Create Stoewye Envirceernnt foe Tenset DataStoreSizelnG8 string
K3 Create Vitware NFS Datastore on Clustered Data ONTAP Storage VirtualCenterP string
FA Delete Datastoce = |
Neat > Cancel
4. Enter a description for this workflow and click Next.
Advanced Services
You are here:  Home Achvanced Services Service Blueprints
Add Blueprint
_ _ W rkdl owy Details Blueprint Form FProvisioned Resource
Service Blueprints
‘Name | croate yhware NFS Datastare on Clustered Data ONT:
Custom Resources
Description
Resource Actions
5. Enter the setup information for this workflow and click Next.
Add Blueprint
Workflow  Details Blueprint Farm Provisioned Resaource
Form:  Reguestform v & X <
P -
New fields Form page: Setup Information & 4
ABC | Textfield .
Storage Information
ABC Taxtarea
waxx | Passward fleld ’ ClusterName clustert -
123 | Integer field
* ¥serverName oTE -
0.0 | Decimal field - =
= Back Mexd = Cancel

6. Click Add to complete the setup.
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Add Blueprint
Workiow Details Blueprint Form FProvisioned Resource

Select an output parameter and an existing resource type to provision as the resource.

Mo provisioning hd

= Back Add Cancel

7. Verify that the name of the new service blueprint appears in the Service Blueprints list to confirm that
it was created successfully.

Vousrehere. Home b Advanced Services b Service Busprints

Service blueprints +

Create and manage service blueprints and publish them as catalog items. You can select a workflow, define the farms associated with the catalog itern, and selecta resource to provision.
Service Blueprints

Marme . Description Status Actions

Custom Resources Create ViMware NFS Datastore on Clustered Data ONTAP Storage J

-

Resource Actions

8. From the Actions drop-down list, click Publish to publish the newly created blueprint as a catalog
item.

Service blueprints <
Create and manage service blueprints and publish them as catalog items. You can select a workflow, define the forrs associated with the catalog itern, and select a resource 1o provision.

Mame Descriplior S

Status Actions
Create VMware NFS Datastore on Clustered Data ONTAP Storage J -
# Edit

«" Publish
[ Clone

® Delete

9. Confirm that the blueprint is published, as indicated by a green checkmark in the Status column.
Service blueprints <+
Create and manage service blueprints and publish themn as catalog items. You can select a workflow, define the forms assaciated with the catalog itermn, and select a resource to provision

Marme Description . Status Actions

Create YMware NFS Datastore on Clustered Data ONTAP Storage o

-

6.8 Create Service and Add Blueprint
To create a service and add a blueprint, complete the following steps:

1. Log in as tenant administrator, business group manager, or service architect.
2. Navigate to Administration > Catalog Management > Services.
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3. Click the green plus icon (+) to create a new service.

Administration

You are here; Home » Administration Catalog Management »  Services

Services <
Create, edit, publish, and manage services.
= Back to Administration
4 Mame Status
Services
Catalog ltems

Actions

Entitlements

4. Enter the following information:

Enter a name for this service and provide a description.

Verify that the status of the service is Active.

Optional: Enter the time when the support service team will be available.
Specify a user as the owner of this service.

® 20 T o

Specify a user as part of the support team for this service.
In the Change Window field, select a day and time for any scheduled maintenance.

Add Service

—h

*Name: Create NFS Volume

Description:

Icon: Browse.. l No file selected.

Preview:
Status: Active hd
Hours: v to v
Owner: nrad frrad@daran natann camd -
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5. Click Add and confirm that the service name appears in the list of services.

Services &

Create, edil, publish, and manage services.

- Name Status Description Last Updated Cr
Create NFS Volume Active

04501/2014 12:23 AM

6. Inthe Actions drop-down list, select Manage Catalog Items.
Services +

Create, edit, publish, and manage services

A Narme otatus Description

Create NFS Volume Active 040172014 12:23 AM

7. Click the green plus icon (+) to add catalog items.
Create NFS Volume

Catalog ltems + Filter by Source:  All -

4 Name

Resource Type Scope

Mo data to display

8. Select catalog items to add to the service.

84

Select Catalog items

A Name Source Resource Type

Create Vidware NFS Datastore on Clustered .. advanced-desi...

/& Refresh Data {4 1-10f1

Add Cancel

Building Automation and Orchestration for Software-Defined Storage with NetApp and VMware

Filter by Resource Type: Al

Scope

Shared

Last Updated By
prod-tenant
Actio:
prod-tenant =
# Edit
o Manage Catalog ltems
[y Copy
O Deactivate
X Delete

1
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6.9 Configure Catalog Items
To configure the selected catalog items, complete the following steps:

1. Remain signed in as tenant administrator and continue to use the same session that was used to
create services.

2. Navigate to Administration > Catalog Management > Catalog ltems.
Note: The list of catalog items includes all available blueprints.
3. Inthe Actions drop-down list, click Configure to configure the catalog item.

Catalog Items

Manage catalog items published from source providers. Use the source provider's interface to create catalog items or edit their details.

Advanced Search -
A Mame Status Source Resource Type Scope Senice Description Artions
Create VMware N... Active advanced-design... Shared Create MFS Volume -

8 Configure

O Deactivate

4. Add a logo for the catalog item.
5. Select a service for the catalog item.
Configure Catalog ltem

Details | Entitlerments

Preview List view Catalog view Detail view

MctApp®

NetApp-
Status: Active -
Service: Create MFS Volume -

[ New and noteworthy

6.10 Add Entitlement

To add an entitlement, complete the following steps:

Log in to VRA as tenant administrator.

Navigate to Administration > Catalog Management > Entitlements.
Click the green plus icon (+) to add entitlements.

Enter the name for the entitlement.

Make sure that the state is set to Active.

Select the business group.

No gk wDdhPE

Enter the user or group name and click Next.
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Add Entitlement

Details lterns & Approvals

“Users & Groups:
‘Mame: | Starage Admin| "

Description:
Mame

E,, prod-user (prod-user@demo.netapp.com;)

Expiration Date: = =
*Status:  active -

‘Business Group:

= Back Meyt = Cancel

8. Inthe Items & Approvals tab, select the appropriate services and catalog items for the user or group
added in step 7. Click Add.

Add Entitlement

Details ltems & Approvals

Entitled Services <f Entitled Catalog tems <k Entitled Actions <
MName Approval Paolicy Mame Approval Paolicy Mame Approval Palicy
Create MFS V... (none) - Create Whiwa. .. (none) - Mo data selectad
= Back Add Cancel

6.11 Request Catalog Items
To request a catalog item, complete the following steps:

1. Loginto VRA using the user name that was added in the Users & Groups field in step 7 of the “Add
Entitlement” section.

2. Click the Catalog tab and request the catalog item that is available for this user.
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Home Catalog terms

Service Catalog

Browse the catalog for serices you need.

Create NFS Volume (1)

“ Create YWMware NFS Data...,

Hetapp

3. Enter a name for this request and click Next.

Harre Catalog Items Reguests Inkax

New Request

Request Information Setup Information
" ® *Description: | r = natastore Request
NetApp # Reasons:

Create VMware NFS Datastore on
Clustered Data ONTAP Storage

4. Change the setup information according to the requirements and click Submit.

Home Catalog ltems Reguests Inbox

New Request

Fequest Infarmation Setup Infarmation

NetApp vSphere Information
Create VMware NFS Datastore on PrESKHosts: g0 1Ge.061 102166052
Clustered Data ONTAP Storage

# * ESXClusterdame: oTB Cluster 1 -

# * VirtualCenterlP: 192168 0,31 -

ESX Datastore Information

# * DataStoredame: Hfs ds weo

® * DataStoreSizelnGB: | (g

6.12 Validate Catalog Request

To validate a catalog request, complete the following steps:
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1. Log into NetApp OnCommand Workflow Automation.
2. Navigate to Execution > Execution Status and confirm that the workflow was successful.

Execution Status @
o T (@ ~
& @ © "0 ~
... T | Name: T | Start Time T | End Time T | Status T |Camphted T | Submitted By T | Submibed AL T | Exetution Comment T | Scheduled For T lasm.scr}
11069 | Craate Viware hFS 04/01/14 1:00: 10 AM | D4/01/14 1:01:05 AM | Compileted ‘6}6 ‘m wnlnu:ummm‘ 0401{14 1:01
Daka

3. Optional: Double-click the job ID to show the execution of the workflow.

() Execution of workflow "Create YMware NFS Datastore on Clustered Data ONTAP Storage' is successful.

Flow | Details | Ezecutionplan | User inputs | Return parameters | History

Create Export Palicy Create Expart Rule Create Yolume Search for YServer NFS LI Create NFS Datas

1 OTB => OTB_nfe_ds_veo_nf..

2 ‘ 192.168.0.101:078: OTE_nfs...

i)
3 ‘ 182.168.0.101:0TB: OTE_nfs

i)
4 ‘ nfs_ds_vco ‘ Logical interface: ONTAP_Br. ‘ nfs_ds_vco:/nfs_ds_veo@@l 82

i)

i)

il

4. Log in to the vCenter Server and confirm that the NFS datastore was created and that it was mounted
to the VMware ESXi hosts.

==l ONTAP Brewing Company - ¥Sphere Client

File Edit Wiew Inventary Administration Plug-ins Help

E @ |E} Home P g5 Inventory | Q Datastores and Datastore Clusters

B (5] OMTAR Brewing Comparry o .
= OMNTAP Brewing Company -
development
esxl_datastore
esxZ?_datastore

Surrnary - Wirtual Machines Perfarmance ' Configuration

{0 (0 @0 @0 @ @ @

esw3_datastore Marme | Datastore | State | Skaky
esx4_datastore E esxZ. demo.nekapp.,.  Mounted Connected &
infotech B es:l.demo.nstapp.,  Mounked Connected &
nfs_ds_wco

5. Log in to VRA as the user requesting the catalog and click the Requests tab to confirm that the
request was submitted successfully.

Requests Filter by State: Al -

Monitor the status of your requests and view request details

Reguest Item Cescription Cost Lease Cost Status : Submitter w Submitted Last Updated Actions

23 " Create VMware NFE MF& Datastore Re... Mot Applicahle Mat Applicahle Successiul prod-user@dema. 0400172014 12:59 AM 04/01/2014 01:01 AM -
Hetape:

6.13 Build Advanced Service Blueprint
To build an advanced service blueprint from the vRO workflow, complete the following steps:

1. Log into VRA as the user requesting the catalog.
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2. Navigate to Advanced Services > Service Blueprints.
3. Click the green plus icon (+) to add a blueprint.

Home Inbiox Advanced Sewices Infrastructure

You are here:  Home Advanced Services Service Blueprints

Service blueprints

Create and manage service bluepri

Service Blueprints '
Name

4. Select the vRO workflow to use as the blueprint baseline and click Next.
Add Blueprint

Workfow | Detalls — BlueprintForm  Provisioned Resource

Select a Workfow Selected Workflow
T T m—— =] Name: Full Setup of a Clustered Data ONTAR NFS volume wiutom ated
b Liorary Inputs
(I netapp Deaseription:
# (Jin Development Input parameters:
a I Metapp Software-Defined Storage Workflows
[ Add Dedpuication to Yolume(s) hame Type
EA Add QoS Policy 1o Valume ClusterMame string
E3 Add Thin Provisioning to Yolurmegs) VserverName string
ﬂ Create a Clustered Data ONTAP MFS Volume .
VolumeName slring
A Creste and Configure & NAS Vserver
[ create and Configure & SAN Vaerver YalumeSizelnGe string
3 Create SnapMiror volumeJunctionPath tring
[ Create Snapshet Policy for Volume M4 1-50i8 » M
A Create Snapaut
[ Find FS Volume: Culput paramaters:
3 Ful Setup of & Clustersd Data ONTAP NFS Volume i _—
(Ll fu Setup of & Clustered Data ONTAP NES Vohame wisitomated inods |

5. Click the Details tab and enter a name for the blueprint.
Add Blueprint

Workflowe  Details | Blueptint Form  Provisioned Resource

‘Name | ryj Setup of a Clustersd Data ONTAP NFS Yalume

Description | 1y gjyeprintwill setup a Clustered Data ONTAP
Wolurme with QoS Deduplication, and Thin
Provisioning as part ofthe setup.

6. Click the Blueprint Form tab, edit the fields in a way that meets the requirements for your blueprint,
and click Next.

Note: The options on this tab are configurable. For example, you can change the appearance of the
items, change the order in which they appear, add additional input steps, and so on.
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Add Blueprint

| okl ou . Dietails | Blueprint Farm | Frovisioned Resource |

Form: | Reguestform v| & ® I

New fields Form page: = Setvalume Information v| & q9p

ABC | Textfield ,
| | ®* Cluster HName - |

ABC | Teut area

s | Password field @ Storage Virtual Machine Name - |

123 | Integer field

@ VYolume Hame
0.0 | Decimalfield
e Yolume Size [In GB |
o Date & time (in GB) M
@ Check box @ Export Policy Name -|
v 72 Ys/Mo
@ Yolume Junction Path [optional)

=l
7. On the Provision Resource page, click Add.
8. Add the new blueprint to the storage service catalog and grant permissions to access it.

6.14 Test Finished Blueprint Wrapper Workflow

To test the finished blueprint wrapper workflow, complete the following steps:

1. Loginto the vRA environment as a user with access to the newly created blueprint.
2. Locate the blueprint and click Request.

m Welcome, otb user. | Preferences | Help = Logout

Home Catalog

Service Catalog

Browse the catalog for services you need.

Storage Service Catalog (5) Search Y

" Add Dedpulication to Volu,.. " Add Thin Provisioning to ... “ Create a Clustered Data ... " Full Setup of a Clustered ...

MetApp NetApp Metapp Metapp

3. Enter a description of the new request and click Next.
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Home Catalog lterms Reguests Inbox

New Request

Reguest Infarmation | Setvolume Information

@*Description: | gotp OTE_DI_valume

Full Setup of a Clustered Data ONTAP
NF5 Volume

Save = Back Mext = Cancel

4. Click the Set New Volume Information and Parameters tab and enter or select the required values.
Click Submit.

Harme Catalag

New Request

| Reguest Infarmmation Set Mew Yolurme Information and Parameters |

& " 1
Cluster Hame: clustar] - |

* 1 T . 1
Wp # * Storage Virtual Machine Hame: oTE - |

Full Setup of a Clustered Data ONTAP

# * Yolume Hame:

NFS Volume | OTB_VDI_Volume
# * Yolume Size {In GB): 10 - |
# * Export Policy Hame: OTB_Palicy - |

# Yolume Junction Path {optional): |

# Export Rule Specification (optional): |

5. Open OnCommand System Manager and verify that the blueprint is online and that all of the
parameters are correctly set.

Volumes

_.é! Create [i/ Edit X Delete [ Clone ¥ 8 Status v (&) Snapshot Copies ¥ B, Resize ‘J‘ﬂ Storage Efficiency 65 Move \°_.§ Storsge QoS | Protectby ~

Name Y Aggregate Y Status Y ThinProvisio... ¥ % Used Y Available Sp... Y TotalSpace Y Storage Efficiency

I OTB_VDI Volume aggr2_silver © online Yes S 10 GB 10.53 GB Enabled I
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7 Test Procedures

7.1 Verify WFA Workflow Functionality

This test is designed to verify whether WFA is communicating with the storage.

Test Procedure

1. Log into WFA using the administrator user name and password that were created during the initial
WFA setup.

2. Double-click the Add QOS Policy to NAS Datastore workflow to run it.

3. Inthe Execute Workflow ‘Add QOS Policy to NAS Datastore’ dialog box, fill in all fields. Select Partial
for Volume Set, select your datastore from the Volume List drop-down list, and click Execute.

[»]

User Inputs

= vSphere
vCenter Ip Address*: | 192.168.0.31 [ v]
Esx Cluster Name*: | OTE Cluster 1 l;l
Volume Set*: [ partial I ¥ l

- vwSphere Yolumes

Volume List : Q
[[] development A
[ infotech
M aa
[} setup_test \d

= QoS Policy Group Details

Mame of the QoS Palicy Group™*: |qa__bronze _policy |
Throughput Limit*: | 11MB/4 |
Options

@' Execute now:

() Choose date and time for execution:

[

[ Preview I I Execute I [ Cancel I 4

4

4. As the workflow runs, verify that each workflow stage changes to green. WFA is configured and ready
for production when the message Execution of Workflow ‘Add QOS Policy to NAS Datastore’ Is
Successful is displayed at the top of the page.

92 Building Automation and Orchestration for Software-Defined Storage with NetApp and VMware © 2015 NetApp, Inc. All rights reserved



0 Execution of workflow ‘Add QOS Policy to NAS Datastore’ is successful.

>Flow \ Dgtails J\ Execution plan”‘ User inputs iﬂReturE parameters \ Histary |

No-Op Cluster-Mode Create QoS policy grou Modify volume

1 Host: esx1.demo.netapp.co...

(i)

OTB:ga

2 l WYolume: ga } OTB:qa_bronze_policy
7y

(i) (i)

aLd

7.2 Verify That WFA Can Connect to VRO

This test verifies that both the NetApp WFA package for vRO and VRO itself are set up and working
properly for the environment.

Test Procedure
1. Loginto vRO.

2. Click the Workflows tab, navigate to Library > NetApp > OnCommand WFA > Tasks, and right-click
Get WFA Workflow Inputs.

vmware vRealize” Orchestrator-

—= ey T 7 -
B ® 2 (¢4 O e
¥ k2l Administrator @ 192.168.0.97
¥ [ Library
» [ aMar
» ] AMQP Samples
» [ Configuration
» [ Dynamic Types
» L HTTP-REST
» I HTTP-REST Samples
» [JJpBC
» [ Locking
» [ mail
3 |=__| Microsoft
¥ O Netapp
v EI COnCommand WFA Workflows
> EI Base Elements
> EI Configuration

ﬂ Net&pp WFA Workflow execution
ﬂ Resume Net&pp WFA job

3. Select Start Workflow.
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vmware vRealize® Orchestrator-

P&

J b'i ws @ Ld D Lﬂlﬁ J General
¥ el Administrator @ 192.168.0.97
¥ £ Library .

» [ aMar

» [ AMQP Samples Name

» [ Configuration D

» [ Dynamic Types

» COHTTP-REST e

» T HTTP-REST Samples

» [JpBC Waorkflov

» [ Locking

» 0 mail Owner

» [ Microsoft

¥ [ Netapp User pel

¥ [ onCommand WFA Workflows

» [] Base Elements

» Configuration

¥ [ Tasks
_E Get WFA Workflow Inpgis
L N b startworkflow...
W Resume Netapp WFA | [ Startworkflow as
O OFChes_t_mf'r P> Startlast workflow run...

L oEa

Serverre

Resume

Cirl+R

4. Enter the name of the WFA workflow to which you would like to connect and click Submit.
Note: In the example, Add QoS Policy to NAS Datastore WFA is the workflow used to test

connectivity.
G sort workfion: Gt wra workfowinputs |
NetApp WFA
NetApp WFA workflow name

| Add QoS Policy to NAS Datastore] |

cancel Submit

5. After the workflow runs, verify that a log is generated with the inputs required to create a vRO
workflow. Also check that a green check mark is displayed next to the Get WFA Workflow Inputs job
that you just ran.
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Hg & 1= | \_J L* ‘ Schema 7Evems

¥ 24 Administrator @ 192.168.0.75

» [ ASD Endpoint Configuration [ B3 cetvra worktiow nputs
v ClLibrary i

» [ amep
> [ AMOP Samples
» [ configuration -
> CHTTP-REST General Variables | Logs
» CJHTTP-REST Samples |
» (JupBC h 72 X
» [ Locking |
» B || Messages _—
Wi " [2014-04-09 07:13:33.556] [1] Content as string: <?xml version="1.0" encoding="UTF-8" standalone="yes"?><collection xmins:atom="htp: /www w3.0rg/2005/Atom"><workflow uuid="8fB9cc18-8219-4644-E
> licrosof
¥ [INetapp - Create a QoS policy group.
v ] OnCommand WFA - Create a volume and associate to the newly created or existing QoS policy group
» [)Base Elements ONT; 2.0</minONT, y>Quality of Ser y><category:
= i Q 2
v [ Tasks s P! I P yp 2.168.0
v W et wFa workfiow Inputs ’
Get WFA Workflow Inputs 31 A new QoS policy group can be created or existing QoS policy group can be used, based on the option selected pe>StringsAyp:
I etapp WF A Workflow execution
TPl Resume Netapp WA job Itis specified in terms of IOPS or MBJs, and the range is zero to infinity. There should be no space between the number and the unit. Values are case-insensitive
» [Jorchestrator P , — i "
=i The defaut value for throughput is infinity and the default unt is IOPS. Two reserved keywords, 'None' and INF' can be used for a situation that needs to specify the maximum available value
» CJsnvp Examples of valid inputs are:
» CJSNMP Samples 10085, 10KBs, 1gbls, SOOMBs, 1tbis, 10010PS, None and INF. alueINF u y y ist><atomink rel="
» EIs0aP [2014-04-09 07:13:33.623] [1] User Input #1
> CsaL [2014-04-09 07:13:33.624] [1] Name=vcenterlp
= [2014-04-09 07:13:33.625] [1] DefautValue=
» ‘;SSH [2014-04-09 07:13:33.625] [I] Type=Query
» [ Troubleshooting [2014-04-09 07:13:33.626] [I] AllowedValues
» veenter [2014-04-09 07:13:33.626] [I] Value=192.168.031
» ) vCloud Automation Certer [2014-04-09 07:13:33.627] [I] Mandatory=true
e ; [2014-04-09 07:13:33.627] [1] --------
>
W xiiom; doctmentalion [2014-04-09 07:13:33.628] [1] User Input #2
:_D XML [2014-04-09 07:13:33.628] [I] Name=esxClusterName
> Enetapp [2014-04-09 07:13:33.630] [1] DefautValue=
» ) Tests [2014-04-09 07:13:33.630] [1] Type=Query
[2014-04-09 07:13:33.631] [1] Mandatory=true
[2014-04-09 07 3.631] [1] -

[2014-04-09 07:13:33.632] [1] User Input #3
[2014-04-09 07:13:33.632] [1] Name=volumeGroup
[2014-04-09 07:13:33.633] [1] DefaultVValue=all
[2014-04-09 07:13:33.634] [1] Type=Enum
[2014-04-09 07:13:33.634] [I] AlowedValues
[2014-04-09 07:13:33.635] ] Value=al
[2014-04-09 07:13:33.635] [1]  Value=partial
[2014-04-09 07:13:33.636] [1] Mandatory=true
[2014-04-09 07:13:33.636] [1] ----------

[2014-04-09 07:13:33.636] [1] User Input #4
[2014-04-09 07:13:33.637] [1] Name=volumeList
[2014-04-09 07:13:33.639] [1] DefautValue=
[2014-04-09 07:13:33.639] [1] Type=QueryMuttiSelect
[2014-04-09 07:13:33.641] [1] Mandatory=false
[2014-04-09 07:13:33.641] [1] ---------

[2014-04-09 07:13:33.642] [1] User Input #5
[2014-04-09 07:13:33.643] [1] Name=PolicyGroupName
[2014-04-09 07:13:33.644] [I] DefaultValue=
[2014-04-09 07:13:33.645] [1] Type=String
[2014-04-09 07:13:33.645] [1] Mandatory=true
[2014-04-09 07:13:33.645] [1] --—-----—-

[2014-04-09 07:13:33.645] [I] User Input #6
[2014-04-09 07:13:33.646] [1] Name=ThroughputLimit
[2014-04-09 07:13:33.647] [1] DefauttVValue=INF
3.648] [1] Type=String
[2014-04-09 07:13:33.648] [1] Mandatory=true
[2014-04-09 07:13:33.649] [1] --------—-

[2014-04-09 07:13:33.703] [1] REST host removed: DynamicArapper (Instance) : [RESTHost]-[class com.vmware o11n.plugin rest RESTHost] -- VALUE : com.vmware.o11n plugin.rest RESTHost@2fafaf7e
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