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HPE GREENLAKE FOR PRIVATE CLOUD SERVICE OVERVIEW

HPE GreenlLake for private cloud service is one of the services enabled by HPE GreenlLake cloud services platform. HPE GreenLake for
private cloud service provides the agility and velocity of the public cloud in an on-premises, pay-per-use solution that's ideal for your
cloud-native applications and traditional applications. It is designed for enterprise customers who need to host applications on-premises
or co-located data center for various reasons: compliance, governance, security, data gravity, latency, application dependency, cost, and so
on. The service is accessed from HPE Greenlake Cenftral, an intuitive, self-service, as-a-service portal and operations console that allows
enferprises to easily access, trial, and consume HPE Greenl ake services and hybrid cloud environments. HPE GreenlLake Central also
offers consumption analytics service for all HPE GreenlLake cloud services. Consumption analytics meters usage of a customer’s

HPE GreenlLake infrastructure and tracks available capacity, providing visibility and forecasting service for IT admins and line of business
users. With HPE GreenlLake Central, you can achieve a unified cloud experience across your hybrid estate through a single portal.

HPE GreenlLake for private cloud service includes hardware, software, and services, fully managed by Hewlett Packard Enterprise. Benefits
of the solution are:

» Hardware and software are preintegrated at HPE factory and delivered to your colocation facility or data center in as little as 14 days.
HPE installs and configures the solution.

* The pricing model is consumption-based pay-per-use model. It offers full transparency of usage and costs and there is no big up-front
investment. It's scaled for your current business demands, but there’s built-in buffer capacity to address any unexpected spikes in
resource demand.

» The solution is fully managed by HPE. HPE monitors and manages usage and performance in real time. You don't need to worry about
infrastructure maintenance, upgrade, and so on. And since your usage is metered and managed by HPE, HPE helps you scale up your
capacity ahead of business growth.

» |t provides cloud experience for your on-premises data center. Role-based access and policy features allow company IT to flexibly
manage access of the resources for different functional teams. The intuitive self-service portal and extensive APIs allow users to quickly
spin up VMs. It also provides a rich set of capabilities and automation features to orchestrate and manage application lifecycle. This
reduces dependency on company IT organization and improves speed and agility to better respond o business needs.

With the rich set of capabilities such as instance type, blueprints, integration with automation scripts, and workflows, the HPE GreenlLake
for private cloud service not only provides VM infrastructure as a service, it also enables you 1o easily, flexibly, and reliably create and
deploy applications on fop of the VM infrastructure. It is a powerful cloud application management platform. In this white paper, we
describe these capabilities and best practices on how to utilize these features to realize the full potential of the application management
with HPE GreenLake for private cloud service.

INSTANCES

One of the capabilities for cloud application management is the Instances feature. In many cloud management platforms, for example,
Amazon Web Services (AWS), an Instance is a representative of a singular object such as a virtual machine (VM). In HPE Greenl ake for
private cloud, an instance can be a single VM running base OS or can be an application service running in a single VM or multiple VMs. For
example, we can have an instance running CentOS 7.9.2009 OS, or we can have a MariaDB database instance with one VM running the
database service or a MariaDB database instance with three VMs running the database service.

Instances are provisioned from instance types. HPE GreenLake for private cloud provides you flexible ways and many options to build your
own instance type, then make it available in the instance types catalog, for example a specific version of CentOS, Ubuntu instance type, or an
application instance type, for example, MariaDB, Jenkins, and so on. Before illustrating when and how to create a custom instance type, let's
understand the design of instance types first.
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Instance types
Figure 1 shows the hierarchical design of instance types.

Instance Types

A
( \

Layout 1 Layout N
( |
Node Types Workflows Option Types
[ |

OSimage VM options Scripts

FIGURE 1. Instance types hierarchical design

» Aninstance type can have one or many layouts attached fo it; a layout can only be attached to a single instance type.
 In each layout, you define layout name, description, version, and so on. There are some other key configuration options in layout:
- Node Types: OS image, VM options, and automation scripts to run along with OS image installation, and such
- Workflows: List of scripts or tasks grouped fogether, can be selected to run at provision time or executed on existing instances
— Option Types: Custom inpuft fields that can be added to instance type and Layout, for example, username, password that are specific

o an instance, and so on.

As you can see, an instance type contains a base OS image, and a lot of other configuration options such as scripts, workflows, options
types, which can be customized to build an application-specific new instance type.

Once you build your own instance type and make it available in the instance types catalog, you can create your instance using the create
instance wizard.

From HPE GreenLake for private cloud dashboard, click the Provisioning tab from the main menu, select Instances, and click the green
+ADD icon to add a new instance. In the CREATE INSTANCE wizard, the TYPE tab shows available instance types from instance types
catalog. Figure 2 shows a screenshot example.
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CREATE INSTANCE

TYPE GROUP CONFIGURE AUTOMATION REVIEW
-~
g CENTOS
% Centos Vanilla CentOS 7 L]

CHEF WORKSTATION

A Chef Workstation gives you everything you need to get started with
¥ CHEF n give )
Chef Infra. Configuration has to be done based on the requirement.
Default Operating System credential glhc/glhc

HAPROXY

XHApmxy HAProxy is free, open source software that provides a high availability !I
load balancer and proxy server for TCP and HTTP-based applications that
spreads requests across multiple servers

JENKINS

Q Jenkins is a free and open source automation server. It helps automate !l
Jenkins the parts of software development related to building, testing, and
deploying, facilitating continuous integration and continuous delivery.

MARIADB

MariaDB MariaDB is a community-developed, commercially supported fork of the !l
MySQL relational database management system

FIGURE 2. CREATE INSTANCE wizard

By default, HPE GreenLake for private cloud provides some prebuilt instance types, such as CentOS, Apache. Figure 2 shows some
custom-built application instance types for illustration purpose, for example, Chef, HAProxy, Jenkins, MariaDB. You need fo build these
types of instance types based on your application requirement: base OS version, application soffware packages versions, and such. We
recommend you follow the best practices on creating application instance types and instances.

Best practices of creating application instances

As we mentioned earlier, one of the benefits of HPE GreenlLake for private cloud is the infuitive self-service portal for end users. To serve the
HPE GreenlLake for private cloud users more efficiently, your company IT can build a set of golden images based on company standard and
business requirement, for example, a set of latest major OS version of the guest OS (Windows, CentOS, Ubuntu, SLES, Red Hat® Enterprise
Linux® [RHEL], and such); with specific requirement of network, security, NIC, and so on; or some base application servers, for example,
Apache Web Server. Then, IT uploads these golden images to HPE Greenlake for private cloud virtual images store. Using HPE GreenlLake
for private cloud self-service portal, the application developers can use the same golden OS images to create their own application instance
types, for example, database developers create MariaDB instance type, DevOps developers create Chef Workstation instance type, or
HAProxy load balancer and proxy server instance type, or Jenkins instance type, and so on. Using this best practice, the company IT team
only needs to maintain the golden images; the application developers have great flexibility to build their own application instances with
speed and agility, thereby reducing dependency on company IT.

Next, let's look at how to use the different configuration options to build an application instance type on top of the golden OS images.

Node Types with OS image and scripts example

In this section, we have an example of MariaDB instance type with Node Type screen capture and Layout screen capfure. For complete
step-by-step instructions on how to build a MariaDB instance type using HPE GreenlLake for private cloud service, see “HPE GreenlLake
for private cloud deploy a 2-Tiered WordPress application using scripts and blueprints” white paper.?

1 HPE GreenlLake for private cloud: Deploy a Two-Tiered WordPress Application using scripts and blueprints
h20195.www2 hpe.com/v2/Getdocument.aspx?docname=a50003251enw

E—
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In Figure 3, the VM IMAGE field is set with CentOS_Training. The VM IMAGE drop-down menu lists all the uploaded or synced golden
images from the HPE GreenlLake for private cloud virtual image store. In this example, the CentOS_Training image is a CentOS 7 64-bif

image that is uploaded in the HPE Greenl ake for private cloud virtual image store by IT team. You can check the virtual image store catalog
under Provisioning > Virtual Images.

EDIT NODE TYPE X

NAME || CentQS 7x

SHORT MAME || centosmaricdb

The short name is a name with no spaces used for display in

your container list
VERSIOM || 7=

ENVIROMMENT Lo I
VARIABLES

re Vi Options

VM IMAGE | CentOS_Training o

LOG FOLDER

CONFIG FOLDER

DEPLOY FOLDER

Optional) If using deployment services, this mount point will be
replaced with the contents of said deployments
SERVICE PORTS NolB +
SCRIFTS
1 nstall Database =

2 Configure Database

FILE TEMPLATES

SCALE FACTOR APPLIES

» Advanced Options

FIGURE 3. MariaDB node type example

—
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To build a MariaDB node type, beside the base golden OS image CentOS_Training, it has Install Database and Configure Database
scripts added in the SCRIPTS option. These two scripts are Bash scripts to install and configure the MariaDB database on fop of the
CentOS 7 64-bit OS image. Note that scripts are created under Provisioning > Library > Scripts from the HPE Greenl ake for private
cloud console. While creating scripts, the PHASE drop-down menu gives you a lot of options on when the scripts are executed:

Pre Provision, Provision, or Post Provision, and so on, shown in Figure 4.

NEW SCRIPT X

NAME | Configure Database

SCRIPTTYPE |Bash o

PHASE | Start Service ~

Stop Service
SCRIPT | Pre Provision
Provision
Post Provision
Pre Deploy
Deploy
Reconfigure
Teardown

FIGURE 4. Configuration options for creating new script

Figure 5 shows the Bash script example of Configure Database. In this example, the PHASE is set as Provision, which means the script
is going fo be executed during instance provisioning phase.

EDIT SCRIFT X

o mysql -u raot -psAPass
sudo mysql -u rooT -psRPaSS
mysql -u root
sudo mysql -u rooT -pSAPESS

alhost IDENTIFIED BY “$WPPass
IDENTIFIED BY "$WPPass’;

‘SAVE CHANGES

FIGURE 5. Configure database bash script example
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Layout example

Figure 6 shows a Mario_DB_CentOS layout example. As you can see, this layout includes node types, option types, and workflow
configurations, which are highly customizable. In this example, the option types are the Mario database custom input parameters
namely username, password, and such.

EDIT LAYOUT

MNAME || MarioDB_on_Cent053

VERSION || Latest

DESCRIPTION

CREATABLE

TECHNOLOGY | Whware N~
MINIMUM | O ME "
MEMORY . . .
This will override any memory requirement set on

the virtual image

WORKFLOW | Select Workflow w

SUPPORTS CONVERT TO MANAGED

EMNABLE SCALING (HORIZONTAL)

ENVIROMMENT o -+
VARIABLES

Option Types

Database Name = ¥

Database UserMame

¥,

Database Password =
Modes
CentOS 7x [x]

FIGURE 6. Mario_DB_CentOS layout example

—
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Instance with auto-scaling example

There is another feature called auto-scaling for Instances. You can define the auto-scaling policy threshold under Provisioning >

Page 8

Automation > Scale Thresholds. Figure 7 shows a CPU threshold policy example. In this example, when instance VM CPU utilization is
above 75%, a new VM will be automatically provisioned. Note that you need to update your load balancer to direct traffic to this new VM.

EDIT THRESHOLD X

NAME || Default CPU Threshold

ENABLED AUTO UPSCALE AUTO DOWNSCALE

MIN COUNT | 2 MAX COUNT

ENABLE MEMORY THRESHOLD

MINIMUM | O % MAX MEMORY

MEMORY

ENABLE DISK THRESHOLD

MIN DISK | © o

ENABLE CPUTHRESHOLD

MIN CPU | 400 %

FIGURE 7. Define auto-scaling policy

6

0 %
0 %
750 Yo

SAVE CHANGES

When provisioning a new instance, we select the scale type and threshold policy to enable auto-scaling for this new instance, shown in
Figure 8.

CREATE INSTANCE

N N
TYPE> GROUP > CONFIGURE > AUTOMATION
rd e

¥ Automation

WORKFLOW | Select

v

Deployment

¥ Scale
SCALETYPE | Select
THRESHOLD | Default CPU Threshold
» Backups
» Lifecycle

FIGURE 8. Enable auto-scaling when creating instance

E—
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Instance with multinodes example

In the “Instances” section, we mentioned that in HPE Greenlake for private cloud, an instance can be a single VM running base OS or can be

Page 9

an application service running in a single VM or multiple VMs. In this section, we show you an Apache Web Server instance example with

three VMs running the web service. To create a multinode Apache instance, first, go fo Provisioning > Instances to add a new Apache Web
Server instance using the CREATE INSTANCES wizard, select the Apache instance type, and follow the wizard to fill in required parameters
in each step. Wait until the Apache instance comes up. To add more VMs in the Apache instance, click the green ACTIONS button, and then

select Add Node as shown in Figure 9.

Hewlett Packard
Enterprise

Operations Provisioning Infrastructure Administration

(e} Support~ . Junmei Zhang ~

B instances ] Blueprints E5 Jobs [| Automation 1) Virtual Images [l Library [] Deployments
Instances APACHE_cluster_demo
@ APACHE_cluster_demo EDIT ACTIONS ~ DELETE
Env: Test  Plan: G1-Small -
Open Console
Lock
o, 9 o
o 100.000% N/A 0% 1% Reconfigure
y Eject Disks
STATUS HEALTH LAST BACKUP AVAILABILITY RESPONSE TIME MAX CPU MEMO
Clone
Create Snapshot
v INFO Run Workflow
RunTask
Group: Strato-Green Cloud: HPE GreenlLake VMaa$S Cloud Date Created: 11/12 .
Run Script
J APACHE Owner: Junmei Zhang Layout: VIMware VM with Apache Version: 1.0 Apply Template
Cores: 1 Memory: 4.0GiB Total Storage: 4.0Gi

Source Image: apache-centos7-x86_64-09072020  Provision Time: 1 minute 18 seconds

FIGURE 9. Add more nodes to Apache single VM instance

EXECUTE INSTANCE ACTION? window pops up as shown in Figure 10.

EXECUTE INSTANCE ACTION?

Add Node

Are you sure you would like to perform this upgrade operation?

CLOUD | HPE GreenLake VMaa$S Cloud

HOW MANY | 2

1

FIGURE 10. EXECUTE INSTANCE ACTION

Specify the number of nodes to be added to this instance and click EXECUTE to finish. Figure 11 shows the Apache Web Server instance

with three VMs running.

E—
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Instances APACHE_cluster_demo

G APACHE_cluster_demo EDIT

Env: Test  Plan: G1-Small

(») 100.000% N/A 0% 9% 0%
. - .
STATUS HEALTH LAST BACKUP AVAILABILITY RESPONSE TIME MAX CPU MENORY STORAGE
» INFO
v VMS
STATUS NAME TYPE CLOUD LOCATION COMPUTE MEMORY STORAGE
° APACHE _cluster_demo apache-centos7-node HPE Greenlake VMaaS Cloud 172.16.20.20 1 o ACTIONS ~
~
° APACHE_cluster_deme-2 apache-centos7-node HPE GreenlLake VMaa$ Cloud 172.16.20.24 13 1] ACTIONS =
~
° APACHE_cluster_demo-3 apache-centos7-node HPE Greenlake VMaaS Cloud 172.16.20.23 4 0 ACTIONS ~

FIGURE 11. Apache Web Server instance with three VMs

Automation tasks, workflows, and Ansible playbook examples

HPE GreenlLake for private cloud also provides a rich set of automation features, for example, tasks, workflows, integration with
industry’s various automation tools namely Puppet, Chef, Ansible, Ansible Tower, and such. Tasks are individual automation elements
(for example, an individual playbook or a script). Workflows consist of one or more tasks. Tasks and workflows can be integrated with
instances, blueprints at different provisioning phases, for example, run tasks or workflows at Pre Provision phase, Provision phase, or
Post Provision phase. For detailed examples of how Ansible playbooks, tasks and workflows are integrated while provisioning an
application, see “HPE GreenL ake for private cloud: Utilizing application blueprints to simplify deployment of a multinode application
using GreenL ake for private cloud” white paper.?

BLUEPRINTS AND APPLICATION

Another powerful feature that enables cloud application management for HPE GreenlLake for private cloud is the blueprints feature. You
can instantiate applications quickly and reliably using blueprint. Figure 12 shows the blueprint hierarchical design.

Blueprint
[ |
Tier 1 oss a0 Tier N
[ | |
Instancel «eccee Instance K Instancel  «eeeee Instance M

FIGURE 12. Blueprint hierarchical design

In simple term, blueprint is an application template; it defines the structure of an application. An application can be a single tier application
or multitier application, for example, web tier, app fier, and database tier linked together to provide a service. Blueprint is structured with
fiers and instance types. A blueprint can have many ftiers, for example, web, app, database, cache, messaging, and such. A tier may have a
single instance type or a group of instance types. The tiers can be marked as connected such that network communication rules can
appropriately be defined. The tiers can also set booting sequence based on application requirement. An application is an instantiation of a
blueprint. Figure 13 shows a 2-tier WordPress application blueprint example, using WordPress instance type at app tier and MariaDB
instance type af database tier.

2 HPE GreenL ake for private cloud: Utilizing application blueprints to simplify deployment of a multinode application using Greenlake for private cloud
developer.hpe.com/uploads/media/2020/6/gl4pc_eshop_bp vl 35-1593186155592.pdf

—
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EDIT BLUEPRINT X

Page 11

STRUCTURE CONFIGURATION
o "wo Tiers WordPress Application 4 Blueprint Summary
App t NAME || Two Tiers Worderess Application
} DESCRIPTION e =
ductio
ouck A CATEGORY | 2Tiers
Ratbase + X IMAGE
A . t X B Blueprints

FIGURE 13. 2-fier WordPress application blueprint example

Blueprints can also be exported as YAML or JSON code and created with the APl and CLI. Once you have a blueprint built for HPE Greenlake
for private cloud, it is easy to export the blueprint and import to another HPE GreenlLake for private cloud environment or public cloud.

Blueprint best practices

Now, we understand what blueprint is. Let’s look at the best practices on how we utilize blueprint feature to quickly create and deploy
applications. As we described in the “Instances” section, application developers have the flexible and rich configuration options fo build
instance types based on specific application requirements using golden base OS image. With blueprint feature, application developers can
easily build a multitier blueprint using the different instance types. Once you build a blueprint for the application, you can save it fo the
blueprint catalog. Then, you can navigate to Provisioning > Apps, click the green +ADD button, and use the NEW APP wizard to quickly
provision the application by selecting corresponding blueprint from the catalog. Figure 14 shows an example of the NEW APP wizard with
the blueprints catalog.

CHOOSE A BLUEPRIN

APP FROM EXISTING INSTAt
EXISTING Eres N
INSTANCES be:08 2

BB Blueprints APACHE ON CENTOS75
ESHOPAPPLICATION
I”-"-:ﬁmumn ESHOPTERRAFORM
B Blueprints PERCONA

B Blueprints SAMPLEAPPLICATION
B Blueprints STRATO-BLUEPRINTS

FIGURE 14. Create a new application wizard

With the blueprint feature, it is easy to create and deploy the application with reproducibility. White paper “HPE GreenlLake for private cloud:
Utilizing application blueprints to simplify deployment of a multinode application using Greenl ake for private cloud” shows a blueprint use
case example with step-by-step instruction.

E—
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SUMMARY

With the rich set of capabilities such as instance type, blueprint, integration with automation scripts, Ansible playbooks, tasks, and
workflows, HPE GreenlLake for private cloud solution not only provides VM infrastructure as a service, it also enables you to easily, flexibly,
and reliably create and deploy applications on top of the VM infrastructure. It is a powerful cloud application management platform.

Learn more by exploring HPE GreenL ake cloud services page or signing up for a free trial at HPE GreenlLake for private cloud.

REFERENCES
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