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We are Lemongrass

Transforming the SAP Ownership Experience on Native Cloud
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100% success rate for SAP to Hyperscale Cloud migrations
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REDUCED COST IMPROVED AVAILABILITY WORLD CLASS IMPROVED AGILITY CLOUD DEVOPS CLOUD AGNOSTIC
OF SERVICES AND RESILIENCE SECURITY AND INNOVATION NATIVE FOR SAP AUTOMATION
Up to 50% Average 99.99% NIST and CIS 2,500 innovations ~ Direct access to all  Landscape optimization  AWS, Azure,

cost reduction availability accreditation per year Cloud native services and increased change GCP
frequency
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Integrated Energy Company
Bringing Cloud Automation to SAP

The Operation of SAP on the Cloud is very different from operating it on-premises.
Lemongrass’s assessment identified opportunities for Cloud Automation Enhancements providing better

Security, Availability, Supportability, and Agility for the business.

It was vital to make SAP always available, Lemongrass was engaged to bring in the foundational

elements to ensure effective, efficient operations.

Lemongrass’s solution was to
Rebuild the foundational elements for Automation.
Introduce Cloud Infrastructure Automation for SAP, leveraging native tools
Adopt an Automation Framework to reduce planned downtime.
Take full advantage of the Cloud Native and Open-Source technologies to enable a reliable, agile, and

resilient SAP environment.
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Integrated Energy Company

Cloud Automation
- Completed — Automation
— Tech Foundation Automation: » Planned — Automation
* Improvement in Security Posture (For - - SR
DEV/OAS) PRE 2021 BUI-|d & Ml.gratl_on
— PRD 2021 Build & Migration

* Multi Account/VPC Landing Zone Rollout

. . — Operations as Code
- Standardized Image Creation P !

+ System Provisioning

~ SBX 2021 Built

° ™ H : . .
~ DEV 2021 Built & Migrated . g"[)s?em('\é'er}'rfgs'ﬁed Downtime Operations)
— QAS 2021 Built & Migrated y
— HA Deployment Automated * Start/ Stop
Py — SolMan

Definition, Configuration, and maintenance of New Tools and approaches

Capabilities focus on laaS, FinOps, SecOps, Automation
New SOPs together with the steady-state teams' adoption
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Customers’ Views on SAP on Cloud

How to discover and remove barriers?

@ SAP runs cheaper in its own Data Center?

SAP workloads not Cloudy enough?

Siloed Ops - Not seeing promises?

@ Appears the same as running on-premises?

@ How to leverage native Cloud innovations?

"Customers seem to fully understand and leverage the Cloud only after, they've already moved to it”
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Putting the Cloud in SAP

Cloud Native Enablement

(= e

Cloud platform HANA Cloud Service
Cloud Operating Model
Zendesk, Marketo... experience

SAP a5 5 A

Success Factors, Ariba,
Fieldglass, Concur

SAP s o A

: Innovate and Accelerate
Cloud Adoption
Modernize Operations Tying SAP Data sources in with Other Data sources
SA P aws 3 A included unstructured data, Cloud Native generated
S
data, 3rd party data (all Gravity of Data) and using
Lift and Shift Leverage advanced capabilities for Automation, advanced tools: Datalakes, Al/ML etc., = ROI
Availability, Network, Performance management, o
Basic Cloud benefits including and Flexible Commercial models Enable systems of record to be systems of insight
scalability, elasticity, consumption
billing

Increasing Agility, decreasing time To Value, and enabling new Insights
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Adopt a Cloud Mindset

Getting SAP to the Cloud is not enough.

Define a comprehensive Service Catalog

...enabled by Tooling & Automation

...delivered by a Cloud Operating Model

..... underpinned by experience and methodologies

Technical Design — Landing Zone, Target Layout Design, System Design, Recoverability Design, Tools

and Automation, Operate Design. Technical Build, Test and Golive.
Lemongrass has the Proven Methodology for the Migration and Implementation with a 100% success rate.
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Lemongrass as a Differentiator in Cloud Automation

5'lemongrass _
Orchestration
@ ) Easy-to-use overview, alignment of automation

content to Services, integration with ITSM

Open-Source Tooling
® Publicly available content in open-source format
for forking, with some support

o Hyperscaler Tooling
Services from Hyperscalers which allow some
build & maintenance on their platform

o

Proprietary Tooling
< Compiled applications to cover some of
the build & maintenance processes

Spot-Automation
Discrete and independent scripts to automate
certain steps of build & maintenance

Console

) Using the Hyperscaler Console to build each
element, and manually maintain the various
components (laaS, OS, DB, App)
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Enabled by High-Levels of Native Automation

Built on Cloud native technology, LCP(Lemongrass Cloud Platform) provides unified Cloud orchestration
management, operations and rapid access to new innovations on Cloud with any tool chain

Digital Service Delivery Portal

DISCOVER MIGRATE OPERATE INNOVATE LANDSCAPE HEALTH
Discover . Patch Manage a A =
Evaluate Build and @@ X |:||:||:|

and and Play Refresh and and Express Labs

Onboard Assess Upgrade Operate System Service Security Perform. Cost QV YJIRA
Client Knowledge Base Standard Patterns '

Development

Abstraction Standards

SAP & Cloud Business
Assets and Org. aws c @

servicenow.

~=’ Terraform ¢ Bamboo

}puppet @ Jenkins
PIETYEN \ B

Automation
Library

Deployment
Framework

\-_-/7

FORK

Data Lake Innovation and Recommendation

< Lemongrass Native Tool Chain » < Client Tool Chain =—»
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LCP 3.0 : Integrated Automation Platform

Customers are in Full Control

» Choice of hyper-scaler, region, and
CI/CD pipeline

» Multi-Tenant or Dedicated Clusters

Your Application Your Way

+ Generic Ul Types that enable rapid
service deployment

now:
» Low code declarative environment to
enable faster customer customization

* Flexible Roles & Permissions Setup

One Application to Integrate Them All

* Integrate Existing Pipelines &
Automation

* Discovery of Customer Accounts,
Infrastructure, and Applications

| ! i I © Lemongrass. All Rights Reserved.
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Modernize SAP Operations

Key Technologies

Process Technologies Qutcomes

Operations as Jenkins, System Refresh
Code (OaC) SAP LaMa, Autoscaling

Tech SAP BASIS “Operational Azure DevOps Low olo;/]v_ntime
Efficiency” patching

Database App

Operating System

and Human Errors

Cloud Infrastructure

Eliminate Manual Process

@ © Lemongrass. All Rights Reserved. 14



Automation Capabilities

Automated Server Copy

SAP Aware Start/Stop

Application Server Auto Scale

OSS Note Import

Environment Rebuilds

Infrastructure as Code

* Automate infrastructure
provisioning

- VM deployments

- Storage configuration

* Network configuration

@ © Lemongrass. All Rights Reserved.

Configuration as Code

« OS parameters

+ Auto install of DB

- DB parameters

« SAP application install
* Add-on installs

- Baseline security

* HA configuration

- DB replication

* Non-HANA log shipping

Automated HANA Patching
Automated Server Resize
Auto DR Failover
Auto OS Patching
Auto DB Patching

Operations as Code

- Bill of Materials
+ Service Contracts
+ Operational State
— Confirm configuration
— Validate patch levels
- Backup Status
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Sample: SAP System Build Service

Parameter Input - Service Now

Job triggered -
Input and « Jenkins / Orchestration
parameters
configured in CI/CD
pipeline

Cloud Infrastructure
Build - Terraform
takes input and - Terraform
builds or starts
servs via APl or
builds from
templates

SAP Infra and SAP

App configuration
applied to server

from input « Ansible
parameters — SAP

Monitoring

Connected

Email sent to Basis
Email system is
ready for login

* Ansible Intelligent
Operations / Jenkins

@ © Lemongrass. All Rights Reserved.
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Challenges with Planned Downtime*

Frequency
Bimonthly
Monthly

0% 10% 20% 30% 40% 50%

Nearly 75% of large US enterprises
conducted system maintenance
operations only 1to 4 times a year

* Source: Forrester Research Inc., “The Real Costs of Planned and Unplanned Downtime”

Average Downtime

Yearly

Quarterly ced

mins

0 200 400 600 800 1000

On average, IT leaders stated that planned
downtime costed their organizations
$1.5M gquarterly and $5.6M yearly

$7K USD / Min
— & not frequent
enough

Usually, obtaining a downtime window is the main blocker for applying fixes

@ © Lemongrass. All Rights Reserved.
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Minimized Downtime Operations (MDO™ )*
*Patent Pending



MDO™ (Minimized Downtime Operations) for SAP

A solution that allows customers or consultants to trigger, monitor, and schedule significant
operations on SAP Systems and the infrastructure on which they reside, with:

+ Very Low Complexity

* Very Low Effort Multi-Cloud SAP Operations Workbench
. Very L ow Downtime (Minimized Downtime Patching, Scaling, Cloning, Refresh, etc.)

System Discovery Scanners
Workflow Execution Engine

Object Model

Immutable Infrastructure

Build &
Test a
New One

Tear
Down the
Old One

Switch

Over Generic Automation Artifacts

ANSIBLE “‘ Jenns
L N
¢, Bamboo

. Terraform
Azure Pipelines
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What Does MDO™ Do?

Patching

Compliance
Build

@ © Lemongrass. All Rights Reserved.

- Fail-forward patching/upgrade for OS, DB, and SAP Kernel patching
 Vertical scaling of SAP infrastructure (Compute & Storage)

+ On-demand Horizontal App Server Scaling

* SAP system refresh

» Cloning to create a new SAP system

« Compliance build for ransomware prevention
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Initiate

Reducing Planned Downtime

Mutable vs Immutable Operations

Mutable ‘In-place’

Immutable - LCP MDO™

ITSM
Change Approval

Expected Downtime
Planned Business Downtime
based on comparable historic
executions

Backup

SAP Stop
OS Patch

Business Risk

Time period during which any
failure leads 1:1 to unplanned
downtime

DB Patch

SAP Start

Business Risk

@ © Lemongrass. All Rights Reserved.

ITSM
Change Update

Expected Downtime

Users on Current
System

Backup

Former System
Stop

Former System
Backup

Former System
Terminate

ITSM
Change Update

ITSM
Change Approval

System Build

OS Patch
DB Patch
SAP Patch

DB Replication

Testing
siness

ol ciiover

Integration-Health

Users on New
System

Expected
Downtime

Get the IT downtime to Zero. Minimized Downtime Operations are a way forward.

22



Phase (1)
Cluster Steady State
Node 2

Cluster
Node 1
Active

Phase (2) Cluster Cluster
Destroy Node 1 Node 2
Secondary Active “Parked”

Phase (3)
Cluster Cluster
Node 1 Node Cluster Node

: added with
Active Added RS change

Phase (4)
Promote
Secondary to
Primary

Cluster
Node
Active

Primary

Cluster
Node
Demoted

Phase (5)
Destroy Node 1
(old primary)

Node 1 Node 2
Destroy Primary

Match State /
Config between
both nodes

Node 1 Node 2
Passive Active

@ © Lemongrass. All Rights Reserved.

MDO™

sles-ha-cluster-scs

@ sap-system/ Replication sap-system/
instance »| instance
(scs) (ers)

@ Replication
sap-system/ S /
instance > e

(scs)

@ sap-system/ | Replication sap-system/
instance » instance
(scs) (ers)
@ sap-system/ Promote sap-system/
instance >  instance
(scs) (scs)

@ Fail
S / forward sap-system/
i o » instance
SC (scs)

@ Replication
sap-system/ sap-system/
instance € instance
(ers) (scs)
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MDO™ yvs Non-MDO™ Maintenance

Data from Lemongrass Operate Non-MDO-enabled Customers

Typical Non-MDO-Enabled
Maintenance Window Timeline
(in hours)

MDO-Enabled
Maintenance Window (in hours)

No in-between \
Manual effort and handovers
multiple handovers
amongst teams often
result in long
maintenance windows

= Plan = Prep mStop = Patch = Start m Post = Plan = Minimized Downtime Operation

|5] oemonas Al Rights Resenced |



Bring Cloud Automation to SAP

Implement

Cloud Modernize

SAP

Start with Automate

Day?2

Operate In

: Operating :
Mind Model Operations

@ © Lemongrass. All Rights Reserved.

Enable Cloud
Native
Capabillities
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Q&A
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