


Data Driven

Die Informationen in dieser Prasentation sind vertraulich und Eigentum von
NetApp. Sie dirfen nicht ohne die schriftliche Genehmigung von NetApp
weitergegeben werden.

Die Informationen dienen dazu, unsere allgemeine Produktausrichtung zu
skizzieren. Sie dienen nur zu Informationszwecken und durfen nicht in einen
Vertrag aufgenommen werden. Sie stellen keine Verpflichtung zur Lieferung
von Material, Code oder Funktionalitat dar und sollten nicht als Grundlage
fur Kaufentscheidungen herangezogen werden. NetApp tbernimmt keine
Garantie — weder ausdriicklich noch stillschweigend — flr zuklnftige
Funktionen und Zeitplane. Die Entwicklung, Freigabe und der Zeitplan der The information in this presentation is confidential and proprietary to NetApp and may not be disclosed without
beschriebenen Funktionen fiir NetApp Produkte liegen im alleinigen the written permission of NetApp.

Ermessen von NetApp. Die Strategie von NetApp und mogliche zuktinftige

The information is intended to outline our general product direction. It is intended for information purposes only,

Entwicklungen, Produkte und/oder Plattformen, Richtungen und Funktionen and may not be incorporated into any contract. It is not a commitment to deliver any material, code, or
kénnen ohne vorherige AnkUndigung geandert werden NetApp ist nicht functionality, and should not be relied upon in making purchasing decisions. NetApp makes no warranties,

. .. . . o N . expressed or implied, on future functionality and timeline. The development, release, and timing of any features or
verpfllchtet, die in diesem Dokument oder einer zugehorlgen Prasentation functionality described for NetApp’s products remains at the sole discretion of NetApp. NetApp's strategy and
beschriebenen Geschéaftsablaufe zu verfolgen oder die darin erwahnten possible future developments, products and or platforms directions and functionality are all subject to change

. . . without notice. NetApp has no obligation to pursue any course of business outlined in this document or any
Funktionen zu entwickeln oder frelZUgeben. related presentation, or to develop or release any functionality mentioned therein.
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NetApp Company Overview
Helping customers lead with data

Leading data services for hybrid multi-cloud

Diversified portfolio addressing multiple market segments FY20 Revenue

Total addressable market: $53 billion! and growing $5 4 1

BILLION

Global presence serving 140+ countries, 10,000+ employees

1 Worldwide and U.S. Enterprise Storage Systems Forecast, 2017-2021, IDC; Worldwide Enterprise Storage for Public and Private Cloud 2015-19; Segment Forecasts by IDC; NTAP Market Intelligence
2 Over the last 3 years FY18 to FY20
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The Journey to GitOps

Imperative vs. declarative

Manual Workflow
configuration engines

Config
scripts
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Declarative
config
management

GitOps



Proprietary (Storage) Automation Platform
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NetApp Modules for Ansible
Overview and Feature Coverage

 Certified Ansible Content

« Monthly updates + hot fixes

« ZAPI to REST covered in modules

* Any command in ONTAP can be executed

» Hosted on Ansible Galaxy + available on Red
Hat's Automation Hub

e Source code on GitHub:

« Community and support via Slack:
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INSTALLATION, UPGRADE
Installation Guide

Ansible Porting Guides

USING ANSIBLE

User Guide

IBUTING TO ANSIBLE

Ansible Community Guide

IBLE

Developer Guide

COMMON ANSIBLE SCENARIOS
Public Cloud Guides

Metwork Technology Guides
Virtualization and Containerization
Guides

NETWORK AUTOMATION

Network Getting Started

Network Advanced Topics

Network Developer Guide

Galaxy User Guide

Galaxy Developer Guide

REFERENCE & APPENDICES

@) Documentation

Docs » Plugin Index

AnsibleFest is going virtual with two days of expert speakers, live demos and hands-or

Plugin Index

These are the plugins in the netapp.ontap collection

Module Plugins

* na_ontap_aggregate — NetApp ONTAP manage aggregates.

* na_ontap_autosupport — NetApp ONTAP Autosupport

» na_ontap_autosupport_invoke - NetApp ONTAP send AutoSupport message

+ na_ontap_broadcast_domain - NetApp ONTAP manage broadcast domains.

» na_ontap_broadcast_domain_ports - NetApp ONTAP manage broadcast domain por
s na_ontap_cg_snapshot - NetApp ONTAP manage consistency group snapshot

* na_ontap_cifs - NetApp ONTAP Manage cifs-share

* na_ontap_cifs_acl - NetApp ONTAP manage cifs-share-access-control

* na_ontap_cifs_server - NetApp ONTAP CIFS server configuration

» na_ontap_cluster - NetApp ONTAP cluster - create and join.

+ na_ontap_cluster_ha - NetApp ONTAP Manage HA status for cluster

» na_ontap_cluster_peer - NetApp ONTAP Manage Cluster peering

s na_ontap_command - NetApp ONTAP Run any cli command, the username providec
» na_ontap_disks - NetApp ONTAP Assign disks to nodes

* na_ontap_dns — NetApp ONTAP Create, delete, modify DNS servers.

» na_ontap_efficiency_policy - NetApp ONTAP manage efficiency policies (sis policies
» na_ontap_export_policy - NetApp ONTAP manage export-policy

» na_ontap_export_policy_rule - NetApp ONTAP manage export policy rules

» na_ontap_fcp - NetApp ONTAP Start, Stop and Enable FCP services.

s na_ontap_file_directory_policy - NetApp ONTAP create, delete, or modify vserver s
» na_ontap_firewall_policy - NetApp ONTAP Manage a firewall policy

* na_ontap_firmware_upgrade — NetApp ONTAP firmware upgrade for SP, shelf, ACP,
» na_ontap_flexcache - NetApp ONTAP FlexCache - create/delete relationship

* na_ontap_igroup - NetApp ONTAP iSCSI or FC igroup configuration

» na_ontap_igroup_initiator - NetApp ONTAP igroup initiator configuration

» na_ontap_info - NetApp information gatherer


https://galaxy.ansible.com/netapp/ontap
https://github.com/ansible-collections/netapp
https://join.slack.com/t/netapppub/shared_invite/zt-hfjwq15x-0pVgyi4EQZfhLnh05mcgyA

NetApp with Ansible
Requirements

A

Python Ansible
Installation

version 2.7, 3.5 or
higher

PINetApp 7 ©2021 NetApp, Inc. All rights reserved. Limited use only.

Familiarity with the
Linux shell

Optional:
NetApp library

(to execute playbooks against
your ONTAP systems with
proprietary API - ZAPI)



Transformation Challenges

Process People
» Open collaboration (Git, * Mindset - Think “state” not
Confluence...) “pseudocode”
* Modern automation includes » End-user might still want a
test automation “black-box”
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Technology

Ansible, AWX, Tower...

Python, YAML, REST, K8s...



Expectation Balance Act
Open tool-chain vs. (or rather as?!) black-box

b

Give me a button!

Automate!

R

?
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&

Integrate a solution!

Business
Portal

logic
Routines ‘
‘ Automation Engine ‘




WFA Components custom
Administrator &

High-level Diagram -
Designer : Operator

*_

Data Governance Workflow Governance
Custom Defaults

- W
T IRERTTTT
Acquisition (Script/SQL) _ ( — - - Finders Commands
: X 3 7
() 2 veeAM &R Q G S bme

orkflows

Filters Functions

Symantec Microsoft Backup & VMware Unified VMware
Mgmt Agent SCCM Replication vSphere Manager + vSphere CMDB
PSS E HA PAIR 4 HA PAIR [ —|
&cverranc Infoblox 5 3 bme &) &
Custom Storage Storage ESXi
PAM Infoblox CMDB SQL Cluster Cluster (HPE Server) Custom Reporting
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Transformation Considerations
Phased implementation

Administrator &
Designer

Step 1 — Build Core
(Ansible/AWX...)

Step 3 — Replace/Migrate Data Sources
(custom DB, CMDB, files...)

Pim
@ ): vVeeAM
Symantec Microsoft Backup & VMware
Mgmt Agent SCCM Replication vSphere
& cveerark  |nfoblox <3 B bmc
Custom
PAM Infoblox CMDB SQL
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1 1

T wra
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Unified
Manager

BX
| S

Storage
Cluster

custom

Built-in

Step 1.5 — Extend Core
(Git, CI/CD, custom GUI, custom database...)

REST

(not used)

Step 2 — Build Workflows

(playbooks, commands, modules, roles...)

= bmce
VMware
vSphere CMDB
E==Ed narar
S 2
Storage ESXi

Cluster (HPE Server) Custom Reporting



NetApp Reference Architecture
CaaS for Customer One
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v \ Continuous Integration /
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Docker

Build Pipeline (Cl) set
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v ANSIBLE
Update CMDB IQHER

l"
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Technical Considerations
Extended Automation Core

o) (KR

1 |

Projects, job templates, workflows...
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Version Control System

Manage playbooks O
Manage roles  FINetApp

Manage configuration
Manage test routines FNetApp

Trigger actions
O git

|

Continuous Integration

Execute tests
Automate roll-out
.. L

@ Jenkins




Technical Considerations

Traversing the stack

Language
Service
Data Model
Mapping
(ChUDE Plugin(s)
Infrastructure
Data Model
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Service Request

®
dah

Processing State
Automation GUI Service State
ServiceNOW
Data CMDB
Middleware
Automation Inventory
Engine Code (CM)DB
o RED HAT Versioning
e ANSIBLE
Playbooks
Roles
Infrastructure
State
Modules

In Scope

Out of Scope



MO TIME!

Autqmation Inventory ——
(CM)DB Engine 0 o (CM)DB
Versioning
ANSIBLE
Playbooks
Roles
Infrastructure Infrastructure
Data Model State
Modules
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Demo Example
Inventory — ONTAP Data Model

# continued...
location: ip:
contact: netmask:
# ... address:
SVmS : name:

- name: ipspace:
comment: name:
ipspace: uuid:

name: ..

uuid: volumes:

language: - name:
.. uuid:
ip interfaces: type:

- location: size:
auto_revert: snapshot policy:
home_ node: name:

name: uuid:
uuid:
failover: gtrees:
home_ port: - name:
name: id:
uuid: path:
node: unix permissions:
name:
broadcast domain:
name:
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Demo Example
Role — Defaults

- ONTAP SVM (Storage Virtual Machine)

Im /svm/svms

I GET /svm/svms.

Creates and provisions an SVM. If no IPspace is provided, then the SVM is created on the Default IPspa

» The number of parallel SVMs that can be created must not be greater than five.
o If @ sixth SYW NOAT raniant in innind tha follainn arar mannana in aanartads Soucimoem allaood

Example Value = Model

e
dns_domains » [...]
» {...}

name_servers » [...]

“gn
> {3

boolean
Enable NF5? Setting to true creates a

example: B2c9e252-41be-11e3-81d5-00aB986138F7

The unique identifier of the SWM.

SVIM « {
d
ns G
readCreate:
domains
_links
SErvers
}
T
nfs ]
readCreate:
_links
enabled
}
certificate
» {...}
_links
» {...}
uuid string
readOnly: 1
state string

example: running
readModify: 1
S5VM State

Enum:

> Array [ 5 ]
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# defaults file for ontap_ svm
name:
comment:
dns:
domains: []
servers: []
nfs:
enabled:
ip interfaces:
- location:
home node:
name:
uuid:
broadcast _domain:
name:
uuid:
ip:
netmask:
address:
name :
service policy:
cifs:
name :
ad_domain:
organizational unit:
fqdn:
password:
user:
enabled:
fc_interfaces:
- data_protocol:
location:
port:
name:
uuid:
node:
name:
name :
subtype:
routes:

- gateway:
destination:
netmask:
address:

nis:
domain:
servers: []
enabled:
snapshot_policy:
name :
uuid:
ipspace:
name :
uuid:
nvme :
enabled:


https://library.netapp.com/ecmdocs/ECMLP2862544/html/index.html#/svm/svm_create

# tasks file for ontap_svm
- name: Check for mandatory variables
fail:
msg: "You must pass the 'ontap svm name' variable"
Demo Example o
ontap svm name is undefined
tags:

Role — Tasks T atuays
- ONTAP SVM (Storage Virtual Machine) - name: Set Connection Details

ansible.builtin.set fact:
ontap login: &ontap login

hostname: "{{ ontap hostname }}"
username: "{{ ontap username }}"
password: "{{ ontap password }}"
https: true
Create SVM validate certs: false
use_rest: never
tags:
- always

A log:
Modify network ports S

- name: Source Inventory Information

block:
- name: Find SVM
ansible.builtin.set fact:
(3n3ate LIF ontap svm obj: "{T ontap svm obj | combine(item, recursive=True) }}"
loop:
"{{ svms | list }}"
when:
Set default route - item.name == ontap_ svm name
tags:

- source_inventory

- name: Create SVM

Configure DNS na_ontap svm:
state: present
name: "{{ ontap_svm name }}"
language: "{{ ontap_svm obj.language }}"
comment : "{{ ontap_svm obj.comment }}"

Set up data prOtOCOlS ipspace: "{{ ontap_svm obj.ipspace.name }}"
snapshot_policy: "{{ ontap_svm obj.snapshot policy.name }}"
<<: *ontap login

tags:
Join AD - create_ontap_ svm

- modify ontap svm

- name: Delete SVM
na_ontap_svm:

Modify export policy for NFS state: absent
name: "{{ ontap_svm name }}"
<<: *ontap login
tags:
- never

- delete ontap svm
P NetApp 18 ©2021 NetApp, Inc. All rights reserved. Limited use only.



Demo Example
Execution — SVM Create

Extra Vars

Inventory

Playbook

Roles Modules
| HA PAIR

o
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Credentials

g
wn

ansible pilot $ cat pilot play.yml

- hosts: "{{ ontap cluster name }}"
gather facts: false

roles:
- role: ontap svm

ansible pilot $ ansible-playbook -i ontap_ inventory pilot play.yml -e

'{"ontap cluster name":'"clusterl", "ontap username":“user", "ontap password":'"pssword"}' -e
'{"ontap_svm name":"pri svm 01", "ontap ip interface name":"pri svm 0l mgmtOl"}' -t
"source inventory,create_ ontap svm"

PLAY [clusterl] KK AR KKK A KKK KRR KKK A AR AR AR AR A A A Ak kA kA hkhkhkhkhkhkhkkkhkkhkhkhkkhkkhkhkhkhkhkhkhkkkkhkhkkkkk

TASK [ontap svm : Check for mandatory variables] ***kkkkkkkkkkkkkkhkkkkhkkhkkkkkhkhkhkhkhkhk

TASK [ontap svm : Set Connection Details] ik ko ko sk sk d ook ok ook ook ok ook ok ok ok ok ook ko ok ook ok ok ook
ok: [clusterl]

TASK [ontap sSvm : Find SVM] %k sk ok ook sk bk ook d ok ok ko ook ook ook ko ok ook ko ok ok ok ko ok ok ko ok ook ko ok ook ko ok ook
ok: [clusterl] => (item={[...]}

TASK [ontap svm : Create SVM] *#*dkkkdkkdhkdhkhhkddkhkhkHkkhhhd ok hhkkHdkhh A Ak kA A KKKk A A KKKk K

TASK [Create Management LIF] khkkhkhkhkkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkkhkkhkhkhkhkhkhkhkhkkhkkhkhkhkkkkhkkkkkkkkkk

TASK [ontap ip interface : Check for mandatory variables] ******kxkkkkkkkkkkkkkkkkkkkkkkrx

TASK [ontap ip interface : Set Connection Details] *****kkkkkkdkkkkkkkkkkkkhkkhhkhkdkdkhkhrx
ok: [clusterl]

TASK [ontap ip interface : Find SVM] ***kkkkkkkkkkkkhkhkhkhhhkhhhhhkhhhhhkh ko khhhhhhrohhhdrhd
ok: [clusterl] => (item={[...]}

TASK [ontap ip interface : Find IP Interface] ******xkkkkkkkhkhkhkhhkhhhhkhhhhhhhkhhhhhhhhhhk
ok: [clusterl] => (item={[...]}

TASK [ontap ip interface : Create LIF] **kkkkkkkkkkkkkkkkkhkhkhkhkhhhkhkhkdkkhdhkhkhkhkhk

TASK [ontap svm : Configure DNS] **kkkskkskkskkokhokhokshkokhkkhkkhkhdkhkhhhkhkhkhkhkhkhkdhdhkhkhhhkhk

PLAY RECAP **kkkkkkkkkkkkhhhhhkhkhkhkhkkkhhhhhhhkkkhkkhhhhhhhhhkhkhkhkkhhhhhhhkkkhkhkhhhhhhhkhkkhkkkhhkhk
ok=8 unreachable=0 failed=0
rescued=0 ignored=0



Demo Example
Execution — SVM Delete

Extra Vars

Inventory

Playbook

Roles Modules

| HA PAIR

o
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Credentials

g
wn

ansible pilot $ cat pilot play.yml

- hosts: "{{ ontap cluster name }}"
gather facts: false

roles:
- role: ontap svm

ansible pilot $ ansible-playbook -i ontap_ inventory pilot play.yml -e
'{"ontap cluster name":'"clusterl", "ontap username":“user", "ontap password":'"pssword"}' -e
'{"ontap_svm name":"pri svm 01"}' -t "delete_ontap svm"

PLAY [clusterl] ***kkkdkdkhhkkkkkkkkhkdkhdhhhhhkhkkkdkddddhddhhhhhkkdkdkdddkdkdkhhhhhhhhkkkkdkkkk
TASK [ontap svm : Check for mandatory variables] **kkkkkkkkkkkkkkkkkhkkkkkhhkhkhhhkhkkkhkhhx
TASK [ontap svm : Set Connection Details] ***kkkkkkkkkkkkkkhhkhhhkhhhhkhkhhhkhkhkhhhkhhkhhkdkkks
ok: [clusterl]

TASK [ontap svm : Delete SVM] *kkkkkkkkkkkkkhkhkdkhhkhhhkhhhhhkhhhhhhhhhhhkkhhhhhkhhhkhhkhkkdkkks

PLAY RECAP **kkkkkkkkhkhkhkhhkhkhkhkhhkhhkhhkhhhkhkkhhkhhhkhhkhhkhhkkhhkhhhkhhhkhhkhkhhkkhkkhkkhhkhkx

ok=2 unreachable=0 failed=0
rescued=0 ignored=0



Key Take-aways
Desired outcomes

N Ansible modules are not enough!

@ Your are not done, when you are
done!

.. Clean trumps quick!
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thePub

NetApp’s Developer and Open-Source Community

netapp.io 0 netapp.io/slack
Netapp.com github.com/NetApp
@NetAppPub
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