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Disclaimer

The information in this presentation is confidential and proprietary to SAP and may not be disclosed without the permission
of SAP.

Except for your obligation to protect confidential information, this presentation is not subject to your license agreement or
any other service

or subscription agreement with SAP. SAP has no obligation to pursue any course of business outlined in this presentation or
any related document, or to develop or release any functionality mentioned therein.

This presentation, or any related document and SAP's strategy and possible future developments, products and or platforms
directions and functionality are all subject to change and may be changed by SAP at any time for any reason without notice.
The information in this presentation is not a commitment, promise or legal obligation to deliver any material, code or
functionality. This presentation is provided without a warranty of any kind, either express or implied, including but not limited
to, the implied warranties of merchantability, fitness for a particular purpose, or non-infringement. This presentation is for
informational purposes and may not be incorporated into a contract. SAP assumes no responsibility for errors or omissions
in this presentation, except if such damages were caused by SAP’s intentional or gross negligence.

All forward-looking statements are subject to various risks and uncertainties that could cause actual results to differ
materially from expectations. Readers are cautioned not to place undue reliance on these forward-looking statements, which
speak only as of their dates,

and they should not be relied upon in making purchasing decisions.
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Our Commitment to SAP ASE and SAP IQ Customers
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SAP ASE and SAP IQ: The
Next Generation

Irfan Khan. Gerrit Kazmaier
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For decades, more than 30,000 customers worldwide have relied on
the high-performance SAP Adaptive Server Enterprise (SAP ASE) and
SAP IQ database systems to power their businesses. These
customers include 90 percent of the top 50 banks and security firms.
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Our Commitment to SAP ASE and SAP IQ Customers

On-Premise Stability Cloud Innovation

SAP ASE and SAP IQ will have a long support SAP HANA Cloud will include new managed

cycle and confidence of multiple-year support services based on SAP ASE, SAP IQ, and SAP
New release of SAP ASE 16 planned for 2020 Replication Server
In April 2020 we announced that we will be releasing Customers will benefit from a managed solution,
ASE 16.1 that will have an EOMM date of 31/12/2030 elastic scaling, on-demand deployment, and

New release of SAP |Q planned for 2021 New Cloud Consumptlon-.based F)r|0|ng. 3 _
services will provide a flexible option for ASE and 1Q Customers will benefit from the additional services

customers to move on-premise workloads to the offered by SAP HANA Cloud — such as data
cloud virtualization or advanced analytics capabilities to all

of their data.

* SAP announces future productversions, options, and maintenance extensions with significantlead times in consideration of our customers’ changing requirements.
Note: This is the current state of planning,and may be changed by SAP at any time withoutnotice.
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SAP ASE, IQ and SRS on Premise and Native-Cloud Releases

SAP Strategy
GOOQ[G Cloud Platform
On-Premise Private Cloud
ASE HANA Cloud, Adaptive Server Enterprise
IQ HANA Cloud, Data Lake
Replication Server HANA Cloud, ASE Replication

Choice and options for deployment
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SAP Business Technology Platform

[ Cloud Data Ecosystem

SAP HANA Cloud

Next-gen database platform as-a-
service with full capabilities to manage
OLTP, OLAP and HTAP workloads

© 2020 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC
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SAP Data Warehouse Cloud

End-to-end data warehouse in the cloud
that combines data management
processes with advanced analytics.

SAP Analytics Cloud

Analytics technology — business intelligence
(BI), planning, and predictive analytics —
in a single solution



SAP ASE and IQ in SAP HANA Cloud

Compatible: Existing ASE applications will run within
a new Adaptive Server Enterprise service and existing
|IQ applications will run within the Data Lake service. In
addition we will add the ability to run Replication Server
in a new Adaptive Server Enterprise Replication
service, to ensure parity with on-premise architectures.

As a service: Elastic scale, on-demand provisioning,
consumption-based pricing

Managed: Database managed by SAP

Cloud choice: AWS, Azure or GCP

This is the current state of planning, and may be changed by SAP at any time withoutnotice.
Product names are notofficial.
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SAP ASE and IQ in SAP HANA Cloud

Q12020 » >

Q1 2021

New and existing SAP HANA applications

New and existing SAP ASE + SAP 1Q + SAP

And optionally leverage data lake Replication Server Applications (Q1 2021)
HANA | +Datalake | | 1Q | LASE___ . Rep
Ny Ny Ny
) ) 2 2
o o o
@) O o o
SAP HANA o) Data Lake o) o Q
w (0} " "
SAP HANA Cloud &
Azure AWS GCP
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Data Movement

Heterogeneous
Data Movement
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Data
Consolidation

Heterogeneous
Data
Consolidation
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SAP Replication Server
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SAP Replication Server

Acceleration
Availability, Tuning

Reduce TCO Acceleration
SupportSAP ERP HANA Compatibility
SAP HANA as a Extreme OLTP support
replication target Single HA and DR based
SAP Business on synchronous
Suite on SAPASE replication
Automatic memory
management

© 2020 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

Always-on XA
Support

SAP Replication Server
as a managed service in
SAP HANA Cloud

SAP HANA Cloud,
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SAP RS Release Cycles: 2012 - 2030 and Beyond

2012 2013 2014 2015 2016 2017 2018 2019 IV 2021 2022 2023 2024 2025
< 9 years >
15.7
!( | 8 years >
16.0SP 03

16.0 SP 04

2026

2027

2028

2029

2030

SAP HANA Cloud, ASE Replication*

* Currentplan of record subjectto change
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SAP ASE and RS HADR Implementation

Fault Manager

1 Process
sybdbfm

FM Heartbeat

Cockpit a RMA i
1 Process ReBosno;y Repository
sybdbfm

/

FM Heartbeat

= =

Cockpit > ~ RMA  [Sommm %

3 Processes
saphostexec
sapstartsrv

<1 Cockpit

saposcol

Host

Agent .
Primary ASE

Companion ASE
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SAP Replication Server

Product road map overview — Key themes and capabilities

Planned innovations'

Recent innovations

SAP ASE support SAP ASE support
= Common Crypto library (CCL) support = SAP ASE new feature support
= TCO optimizations — memory and disk optimization for a = SAP ASE 16 SP03 compatibility (non-HADR)

large number of databases in target

= SAP ASE 16 SP03 compatibility in HADR
— In-memoryrow store (IMRS)

— Data row cache (DRC) L D
— Multiversion concurrency control (MVCC) = Cl mode replication (HADR and external replication)

— XA failover supportby HADR companion

— In-memoryrow store
— Data row cache
— Multiversion concurrency control

= Canonical interface (Cl) mode replication

— Table-level replication c h t
— SQLDML support ore enhancements

— Alert for simple persistentqueue (SPQ) full scenarios = Certification of the latest and newer versions of third-
party databases with SAP ASE

Core enhancements = SSL certificate refresh without restarting

= Enhanced management and monitoring support with
replication management agent (RMA)

= Non-unique PK allowed

= RI-checking

= Japanese and Chinese localization
= Smart memory control

= increased paralellism

Current release:SAP Replication Server 16 SP03 PL08

1. This is the current state of planning and may be changed by SAP at any time w ithout notice.

© 2020 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

SAP ASE support
= SAP ASE new feature support

= CI mode replication
— Clcompletion, eliminate LTL completely

= HADR external replication improvements
— FO/FB teardownissues for SPQRA
— Logfilling and truncation strategy
— Cross-platform and endian support

Core Enhancements
= Alternate route password encryption

Cloud

= End-to-end security (cloud)
— Encryption for data queues
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SAP HANA Cloud, ASE Replication
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SAP HANA Cloud, Adaptive Server Enterprise and ASE Replication

Integration, Optimization & Timeline

Optimize
Build and integrate

APR MAY JUN JUL AUG SEP OCT NOV DEC Q1 2021

Early access GA
A Virtual TechEd

' 2020 2021
A
SAP HANA Cloud SAP HANA Cloud, ASE

SAP HANA Cloud, Data Lake SAP HANA Cloud, ASE Replication

© 2020 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC
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SAP Cloud Platform and SAP HANA Ciloud

Account hierarchy
SAP Cloud Platform Global account Subaccount Space
Q) Applications Y Home [Dev029] = [2¥ SAP HANA Cloud (validation) = & v =] HANA-PM ~/
¥ Service Consumption v
Space: HANA-PM - SAP HANA Cloud Create Instance [l giile)
Marketplace
Instances ‘ All Categories ‘ ‘ Search Q ‘
SAP HANA Cloud W Services >
subscription &> SAP HANA Cloud
Create an instance
B Portal

@ Routes
&8 Security Groups
&1 Events

& Members

© 2020 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 21



SAP HANA Cloud ASE
Provisioning Flow

Some Kubernetes terminology

Pod: One or more docker
containers, deployed together on
the same node

Node: A virtual machine

Host: A physical machine; one or
more nodes may run on a single
host.

Cluster: one or more nodes
managed by a single control
plane

© 2020 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC
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. HANA Cluster HANA Cloud Service Broker
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:  Orchestration
. Data Lake Cluster | | Cluster
Y
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.......................................................................

( Data volume ) C Log volume ) ( File storage )

ASE Cluster

.............................................................................................................................................
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Design Principles: Separation of Powers

Customer Admin: ‘
Credentials available Y

only to the user Customer

Full access to user Admin
databases

Manage users and logical
resources; configure system
as needed.

Limited visibility into server
infrastructure (resource
usage, file layout, versions,
etc.), but no control over
“‘physical’ resource limits.

O
0xQ
o
Customer End Users ciomer

Granted by End Users
Customer Admin

© 2020 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

SAP Support:
SAP employees for tech support or
saPswport&  Operations purposes
Operations View all information about system infra-

structure (resource usage, file layout, etc.)

BI=T Change limited settings (i.e. options)
related to operational matters

ASE, SRS, No access to customer schema or data
or Data Lake
T SAP Technical User:
Provisioning, scheduled tasks, etc.
Controller

No human access
SAP Technical User ) . o
High privileges (but limited where

SAP HANA Cloud possible)
No access to customer schema or data
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Replication Use Cases

Replication Server can be used for many
different purposes

W hich of these still make sense in the cloud?

© 2020 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

Disaster Recovery and
Warm Standby

Data locality

Scale-out

High Availability

Heterogeneity

Decision Supportand
Analytics
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Availability within a HANA Cloud
landscape

Availability within a HANA Cloud Landscape:

Storage-based durability, using Kubernetes-
based container management

On crash, start new server instance

Cloud locations

Regions — Geographically defined boundary.
One or more availability zones

Availability zones — one or more data centers
within a region, usually with latency guarantees

Data Centers — individual building

HANA Cloud landscapes — organizational units
in HANA Cloud. A landscape will run in a cloud
provider availability zone.

© 2020 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC
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Use Case: Disaster Recovery and Warm Standby; Data Locality; Multi-Site

Availability

© 2020 SAP SE or an SAP affiliate company. All rights reser:
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ASE Apps

E— @ d =
SAP HANA HANA Cloud, Standby
Cloud, ASE  ASE Replication SAP Cloud, ASE

SAP HANA Cloud Landscape 1 SAP HANA Cloud Landscape 2
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Use Case: MOVE Existing Landscapes to SAP HANA Cloud

ASE
Apps
I
ASE
Apps IQ Apps l
= HANA
\l/ T é S TEET TR TR ORIV P ERTD
== < > Apps
B ASE Adaptive Server i SAP HANA
v Enterprise
= SAPIQ Replication Service
o :
-~ us
Primary SAP i
L £ o= H =-T-
SAP ASE Respllcatlon - E | : | IQ
erver -I —— Apps
Secondary ASE HANA Data
SAP ASE Lake

On-premise Landscape SAP HANA Cloud

This is the current state of planning, and may be changed by SAP at any time withoutnotice.
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Use Case: EXTEND Existing Landscapes to SAP HANA Cloud

ASE
Apps

Primary SAP
SAP ASE Replication
Server

On-premise Landscape

This is the current state of planning, and may be changed by SAP at any time withoutnotice.
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SAP HANA Cloud,
Adaptive Server Enterprise Road Map
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SAP HANA CLOUD, Adaptive Server Enterprise

Preliminary Road Map Overview — Key Innovations

Q1 2021~

Operations and Security
Self-senice provisioning of ASE instances in HANA Cloud
Software upgrade senice
Storage and compute resizing senvice.
Encryption of all network traffic and stored data
SAP-managed encryption keys
Customer-defined audits with record of SAP actions

ASE system
Role definitions govern customer and SAP responsibilities
Support for all ASE 16.0 character sets and collations
Support for all ASE 16.0 page sizes
User ID/password authentication

Backup & Restore
Scheduled and on-demand backups
Database restore senice
Scheduled backups stored in an object store for a customer-
selected period

Replication
Self-senice provisioning of ASE Replication instances in
HANA Cloud, with a variety of compute/storage sizes,
supporting replication between ASE instances in HANA Cloud
Migration
SAP will provide guidelines describing migration practices

Cloud provider support: SAP HANA Cloud on Azure

Q2—Q42021*

Operations and Security
Expand range of available instance types
Automated maintenance operations
Customer-managed encryption keys
Customers can specify periods for password rotation
and encryption key rotation

ASE system
Support for > 4TB RAM
Support for > 32K connections
Job scheduler
Single Sign-On authentication

Backup & Restore
Archival storage of backups and logs

Replication
Scalable multiple database replication
Replication in HANA Cloud to SAP HANA and HANA
Data Lake, for analytics on ASE workloads

Replication from ASE on-premise instances to HANA

Cloud ASE instances
“Always On” HA & DR for ASE
Data Assurance senice

Cloud provider support: SAP HANA Cloud on AWS

2022 —*

Operations
Additional optimizations and
automation

ASE system
Advanced automation
Performance optimizations

Cloud provider support
SAP HANA Cloud on Google
Cloud Platform

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

Public version at roadmaps.sap.com:
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https://roadmaps.sap.com/board?PRODUCT=73554900100800002881&range=CURRENT-LAST
https://roadmaps.sap.com/board?PRODUCT=73554900100800002881&range=CURRENT-LAST
https://roadmaps.sap.com/board?PRODUCT=73554900100800002881&range=CURRENT-LAST

SAP Road Map Explorer

roadmaps.sap.com

C {} @& roadmaps.sap.com

s RO S BEBY

SAP  Road Map Explorer Products

Processes Industries My Road Maps ’ X 8 Disclaimer

SAP HANA Cloud X

Product v nd

Current -

Q2 2020 cusrent 29 1nno

< > Q3 2020 11 innovations X K ) Q4 2020 5 Innovations < > Q1 2021 2 Innovations X K >

. Administering and Monitoring Databases /A Administering and Monitoring Databases . Administering and Monitoring Databases A Databases

Ability to group database

Ability to register multiple databases
connections in the database...

Ul and SQL plan stability
at one time in the database explorer

Data replication for online
management for the always-on...

transaction processing databases i

v SAP HANA Cloud v SAP HANA Cloud v SAP HANA Cloud v
. A Cloud Availability Assurance .
Configuration editor for the buffer Refinements to the database Y Provision of new extreme OLTP
cache of native storage extension explorer import data wizard database options
o Availability of SAP HANA Cloud on .
e B e Alibaba Cloud
v
. - 2 Cloud Availability Assurance
Intuitive navigation between
applications by using a search pop...
Near-zero downtime upgrade Disaster recovery enablement .
e enablement
v v
Setup, administration, and
monitoring of hybrid database . Data Migration A Graphical View Modeling
v

Mioratinn carvire in SAP Cland

Priina data cniirrac that dn nat
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Suggested Next Steps
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Getting Started
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Explore your Assess your
cloud strategy application
landscape
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Look out for new Reach out to your
webinars SAP Account Team
Listen to replays for
previous sessions in
this series
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Watch other On-demand Webinars in This Series
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The Next Generation: SAP ASE and IQ in the Cloud

- Available On Demand
(Thursday, April 16, 2020, 08:00 AM PDT)

SAP’s Commitment to On-Premise SAP ASE Customers

- Available On Demand
(Wednesday, April 29, 2020, 08:00 AM PDT)

SAP’s Commitment to On-Premise SAP |Q Customers

-> Available On Demand
(Wednesday, May 13, 2020, 08:00 AM PDT)

Future Roadmap for SAP HANA Cloud, Adaptive Server Enterprise
- Available On Demand

Future Roadmap for SAP HANA Cloud, Data Lake
-> Available On Demand
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Thank you.



