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What are we going to do today?

 What is Orchestration and Why we do it?
* Heat Orchestration Template

* Architecture of Heat

* Heat Workflow

* Working with Heat

* Heat Use cases



Orchestration




Orchestration (In Computing)

"Orchestration” is the "automated arrangement, coordination, and
management of complex computer systems” (Wikipedia)



https://en.wikipedia.org/wiki/Orchestration_(computing)

Heat

* Heat provides a mechanism for orchestrating OpenStack resources
through the use of modular templates

* Heat allows you to spin up multiple instances, logical networks, and
other cloud services in an automated fashion TEMPLATE

| OS::Nova::Server | .

| OS::Neutron::Network

| OS::Ceilometer::Alarm




Openstack Logical Architecture
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Heat Basics - Template

 Templates aka HOT are written in YAML syntax
 Templates define a stack

 Stack — group of connected cloud resources (VMs, Volumes, networks
etc.)

* Heat templates have the same structure & abstractions as AWS
CloudFormation templates



HOT — Basic Format

heat_template version: 2014-18-16 #compulsory
description: This is not compulsory

parameters:
#paramterize configurations inside a heat template

resources:
#all things that can be accessed through Openstack API say network, velumes and instances etc.

outputs: #not compulsory
#If vou want to give output to user upon execution of template



eat Architecture
/ %

Heat CLI tools

heat-api heat-api-cin [~~~ """ TTTTTTTTTooTTooTToS
:
1
1
1
1
heat-engine :
:
1
1
1
1
nova neutron cinder ceilometer

nova servers



eat Architecture

Heat CLI tools

o

Heat-api (Openstack native
REST API) or heat-api-cfn
(provides AWS Query API)
Communicates with Heat
Engine via AMQP and tells
it what actions to perform
This can be initiated from
using Heat CLI tools or
Horizon Dashboard

heat-api heat-api-cin [ -~ ") " TTTTTTTTTooTTooTToS
:
1
1
1
1
heat-engine :
:
1
1
1
1
nova neutron cinder ceilometer

nova servers
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eat Architecture

You

heat-api

/Iét-api-cfn

Core part — Does all the

orchestration work
Layer on which

resource

integration is implemented
Contains abstractions to use

Auto Scaling & HA

e

nova

neutron

cinder

ceilometer

nova servers
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Heat Orchestrat|on Workflow

Heat CLI
tools

—»{  Heat AP

%_,

OpenStack

Heat Engine

Watcher Task

Y

Scaling Policy

;

-~ .
,{ Auto Scaling Group x
»
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Heat CLI
tools

Heat API

..............................................................

How to
monitor the
created
stack?

MQ

Heat Engine

Watcher Task

v

OpenStack

Scaling Policy

v

Auto Scaling Group
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Ceilometer

* Not a part of Heat — A separate Openstack component

* Provides a framework for metering and monitoring in Openstack
cloud

* Meters and Monitors all resources
* Generates Alarms to create more resources

e An alarm allows Ceilometer to POST to a URL when a metric matches
certain values



Heat CLI
tools

..............................................................

> Heat API

Ceilometer

MQ

Heat Engine

Watcher Task

v

OpenStack

Scaling Policy

v

Auto Scaling Group
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Creating Single Instance with HOT

heat_template wversion: 2814-18-16
description: Simple template to deploy a single compute instance with

resources:
my_instance:
type: 05::MNova::5erver
properties:
image: TestIMG
flavor: mZ.small
networks:
-network: netdd

predefined image
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Works fine but we want to write portable, reusable templates that do
not hardcode information about your local environment



Templates: Parameters

heat_template _wversion: 2813-8%-23

description: Simple template to deploy a single compute instance using parameters passed by the user

parameters:

image :
twvpe: string
label: Image nams or ID
description: Image to be used for compute instance
default: TestWwM

flawvor:
type: string
label: Flawor
description: Type of instance (flawvor) to be used
default: ml.small
hidden: true

private_network:
twvpe: string
label: Priwvate network name or ID
description: Metwork to attach instance to.
default: netdd

resources:
my_instance:

type: O05::Mowva: :Server

properties:
image: { get_param: image ¥
flavor: { get_param: flavor ¥
networks :

- metwork: { get_param: private_network ¥

To create a heat stack, parameters can be specified:

heat stack-create -f test2.yaml -P "image=TestIMG; flavor=ml.medium; private_network=nst84" mystack



Adding a script to run at Instance Launch

user_data format: RAk
user_data:
#!/bin/sh

while [ 1 ] ; do echo $((13**93)) 1»/dev/null 2>8&1; done &

19



Environment Files

* An environment file is a YAML file with a parameters section
containing values for parameters declared in your template:

parameters:

image: fedora-20-x86-64 updated

* To create a heat stack in CLI using environment file:

heat stack-create -f my_stack.yaml -e my_env.yaml mystack
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List User’s Stacks

[root@node-2 ~]# heat stack-1list

| b47b9e32-f7bb-42a2-b9cE-0608007b1163 | test
| fe76ad33-bfBa-4212-81el-c31269F81F02 | mystack
| cS5@e7d74-Beda-45e8-ach7-caledBafbFol | es

stack_status | creation_time |
CREATE COMPLETE | 2016-82-16T@6:38:127 |

CREATE_COMPLETE | 2016-82-18T@6:54:33Z7 |
UPDATE_COMPLETE | 2016-82-22T04:47:237 |
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Templates: Outputs

e Sometimes we want to extract information about a stack:

outputs:
instance_name:
description: MNames of the instance
value: { get_attr: [my_instance, name] }
instance_1ip:
description: IP address of the instance
value: { get_attr: [my_instance, first_address] }

* These outputs can be retrieved via heat output-list and heat output-
show commands:

[ root@node-2 ~]# heat owutput-list mvyvstack

+ - - - - - - - - - - — - = — = i i i +
| output kew | description |
+ - — - - - - - — - - - — - — = H - — e e —— = — +

| dnstance_ip | IP address of the instance |
| dnmstance _name | MName of the instance |
S e —————m === =—======= +

[ roocot@node -2 ~]# heat owutput-show my=tack instance ip

1] — = u = — o =
192 . 168 .49 .58
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Using Heat from Dashboard

3 openstack

Project
Compute
Network
Object Store

Orchestration

Slacks

Admin

Identity

admin -

Stacks

admin L~ Sign Out

Stacks

.| stack Name

L mystack

L test

Dieplaying 3 tems

Created

13 hours, 48 minutes

4 days, 11 hours

6 days, 11 hours

Updated

13 hours, 44 minutes

Mevar

Never

== Launch Stack X Delete Stacks

Status Actlons

Complete Dalets Stack B

Complete Delete Stack JRg

Completa Delete Stack BB
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Select Template

Template Source *

fe | Description:
Lse one of the available template source options 1o
Template File @ specify the template to be usad in creating this stack.

Browse... Nolile selected.
Environmeant Source
File j

Environment File @

Browse... MNofile selectad.




Launch Stack

Launch Stack

Stack Name: *

Creation Timeout {minutes): *

&0

Rollback On Failure:

Password for user "lars": *

db user:

wordpress

mysql root_password:

secret

<)

Description:
Create a new stack with the provided wvalues.
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Heat Use Case: Stack Deployment

[ " AN STarm plateFearman ' I01A-08-08°,
“Parameters™: [ "VolumsSize" :{.. 1} I.'f -h\.l
*Mappings”; |
"Flavordfrch™ - § “timy™ - {"Arch” : "&64" },

il [\

“Resources | "
__"Mylrstance L Consumed by l/ HEEIt Eﬂglr'IE
Type™ : "AWS:ELD Instance”,
"Properties” ;[ “Volumes™ :[.] ]

FHe
"Outputs™: [ "DNS" ¢ [“vabue' ([ L ]11] "-\“_ _",."
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Heat Use Case: Stack Deployment

[ " A STemplateFoamat”™ @ °2004-09-409°,
“Parameters": | "WalumeSize® :{.. }]
"Mappirgs”: {
“Flasor2frch™ : { "tiny™: {"Arch” : "64" |,
w ]y

“Resources”™: |
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Heat Use Case: Stack Deployment

[ “awesTemplataFoamat” - "2004-09-09°,

“Parameters": { “¥olumeSize=® :{ .. }}
"Mappings”: {
“Flavor2frch™ @ { "timy™: {"Arch” : "64" |,
w b
“Resouroes”: {

"Mylrstance” :{

28



Heat Use Case: Auto Scaling

* There are number of resources associated with auto scaling:

 AUTO SCALING GROUP- a group that can scale an arbitrary set of heat
resources.

e SCALING POLICY- defines an action that Heat can take on an Auto Scaling
Group. Does nothing by itself; creates an endpoint for external triggers.

 CEILOMETER ALARM — generate an alarm when a defined threshold is
reached and report it to the Heat Engine in order to take action



Auto Scaling Group

heat template wversion: 2814-18-16
description: A simple auto scaling group.
resources:
group :
type: 05::Heat::AutoScalingGroup
properties:
cooldown: 6B
desired capacity: 2
max_sizZe: 6
min_size: 1
resource:
type: 05::Nova::Server::Cirros
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Heat Use Case: Auto Scaling

Create Alarms e T~

Injects User
Metadata

Monitor
Instances

T e — — — ——— — — —— — — — — — — —— — — — —

Ceilometer
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Scaling Policy

scaleup policy:
type: 05::Heat::5calingPolicy
properties:
adjustment_type: change_in_capacity
auto_scaling_group_id: { get_resource: group }
cooldown: 6@
scaling _adjustment: 1

This template does nothing by itself unless an alarm is triggered
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Heat Use Case: Auto Scaling

Create Alarms e T~

Injects User
Metadata

Monitor
Instances

T e — — — ——— — — —— — — — — — — —— — — — —

Ceilometer
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Ceilometer Alarm

cpu_alarm_high:

type: 05::Ceilometer::Alarm

properties:
meter _nmame: cpu_util
statistic: avg
period: &8
evaluation_ periods: 1
threshold: 5@
alarm_actions:

- {get_attr: [scaleup _policy, alarm_url]}

comparison_operator: gt

This resource will notify the scaling policy resource. The scaling policy
resource will increase the number of the resources defined in the scaling
group. 3



Heat Use Case: Auto Scaling

Metadata

Injects User

/. N

Create Alarms

>

Triggers
Alarms

Monitor
Instances

G

/
|
I

—
T e — — — . — — — —— — — —— — — —— — — — o — ——

Ceilometer
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Heat Use Case: Auto Scaling

- Alarming f’#; ______________ -ﬁhx
|
|I [

Injects User
Metadata

Ceilometer

Scales Qut
Stack

-
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Heat Use Case: Auto Scaling

Alarming -~ T~

)

Injects User

Metadata .
Cellometer

s

Scales Qut
Stack

- -
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Useful Links

http://docs.openstack.org/developer/heat/

* https://wi

ki.openstack.org/wiki/Heat

* https://git

hub.com/openstack/heat

* https://git

hub.com/openstack/heat-templates
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http://docs.openstack.org/developer/heat/
https://wiki.openstack.org/wiki/Heat
https://github.com/openstack/heat
https://github.com/openstack/heat-templates

Thank youl!

Now you are ready to orchestrate your application in Openstack ©

For questions/queries related to Heat or Orchestration in general,
please shoot an email at: hassaan.ali@xflowresearch.com
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