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Introduction of HANA Technology Introduction of HANA based applications

Produktstrategie – von der Datenbank zum integrierten System



 Neue Architektur & neues – simplifiziertes - Datenmodell, keine aggregierten Daten mehr

 Anwendungen sind optimiert und funktional erweitert 

 Einsatz von FIORI als neue UI Technologie flächendeckend 

 Nutzung on-premise, in der Cloud oder als hybrides Szenario

Unterschiede zu „klassischem“ ERP



Ideen



Evolution im SAP Umfeld

Releasefähigkeit

R/2                                      R/3                                           S/4

Releaseverlauf

digital transformation

Datenbanken 

Plattform 

Betriebssystem 

private cloud

70 % (1)

begrenzt                        begrenzt verbessert

Host                          Client / Server                   x86 / POWER

VSAM/DB2              ORACLE,DB2 etc.                        HANA

MVS/VSE         UNIX/iOS/WINDOWS                  SLES/RHEL

Terminal                             GUI                                          Fiori

Frontend 

user experience

Anzahl Datenbanken 

eine                                   viele                                         eine

single source of truth

keep the core clean
OpenShift

public cloud

Kosten x 2,5 (2)

make or buy

(1) IDC-Untersuchung „Cloud Pulse 1Q20 Survey Findings“ 05/2020 

(2) 451 Research “The cloud bandwith tax punishes those focused on the short term” 01/2019



Die Crux mit den Modifikationen

Einführung

Standard Software deckt viele benötigte 

Funktionen ab, aber nicht alle.

Mit Customizing kann viel angepasst 

werden.

Spezielle Bedürfnisse werden mit 

Zusatzentwicklungen bedient.

Bei SAP sind dies die Z-Objekte.

Neues Release

Alle Modifikationen müssen (zum 

Teil händisch) überprüft werden:

 Noch in Benutzung?

 Jetzt im Standard?

 Entwickler vorhanden?

 Dokumentation vorhanden?

 In neues Release überführbar?

Betrieb

Immer wieder haben 

Fachabteilungen neue 

Wünsche und die Zahl 

der Z-Objekte steigt 

rasant

Zeit

brownfield

greenfield

.

.

.



Keep the core clean! 

Side-by-Side

Extensibility

Expose data

Add database fields/objects 

Adopt new user interface

Data marts & 
analytics

Refresh & mobilize user experience

IoT & Big Data

Create custom analytics

Integration

Add application logic

Create forms/email 
templates

Cloud native for B2C & 
B2B 

Process innovation

Data science & intelligence

Classic Extensions Modern Extensions

SAP S/4HANA

In-App 

Extensibility

User Interface

Rules / Workflow

Process / Events

Data Replication

User Interface Layer Application Layer Database Layer

S/4HANA Extensibility Through Modern Cloud-Enabled DevOps Solutions



ABSTRACTION LAYER FOR

APPLICATION SERVICES & INFRASTRUCTURE

ENTERPRISE DATA CENTER PUBLIC & OTHER CLOUD PROVIDERS

Strategic Business Initiatives

APPLICATIONS & SERVICES

Business ServicesSaaS Services ISVsIndustry Specific Services Innovations

DevOps Microservices Self-ServiceCI/CD Containers 10-Level Security

SOFTWARE DEFINED INFRASTRUCTURE

Compute Network StorageAutomation Management Security

Integration
AI/ML IoT . . . .BigData

API 

Management

ABAP/CUSTOM CODE

Data HubC/4HANA



RED HAT OPEN HYBRID CLOUD INFRASTRUCTURE

SIMPLIFIED DEVELOPMENT - STRATEGIC FLEXIBILITY - DEVOPS READY

ENTERPRISE DATA CENTER PUBLIC & OTHER CLOUD PROVIDERS

Strategic Business Initiatives

APPLICATIONS & SERVICES

Business ServicesSaaS Services ISVsIndustry Specific Services Innovations

SOFTWARE DEFINED INFRASTRUCTURE

SELF

SERVICE

AUTO-

MATION

MANAGE-

MENT

Integration
AI/ML IoT . . . .Big Data

API 

Management

ABAP/CUSTOM CODE

Data HubC/4HANA
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210000

25.000

SAP Global versus European Footprint

Total customer 
base invested in 
S/4HANA +24% 
y/y (o/w in 4Q 
1200)

17% are on 
Cloud

437000

47.000
13.900

2300

Global

SAP Clients

SAP ERP 
Customers

6500+

1000

Europe

SAP Clients

SAP ERP 
Customers

Global Europe**

SAP Customers *
437.000 210.00

o/w SAP ERP Customers *
47.000 25.000

o/w customers with S/4 HANA licenses* 

(~30%) 13.900 (~26%) 6.500

o/w S/4 HANA customers in production*

3.000 1.400

o/w running on cloud
(~17%) 2.300 (~17%) 1.000

IBM HANA on Power customers

3.800 600

IBM Market Opportunity
43.200 24.400

11

 Slow progress of SAP HANA adoption measured against SAP’s 10 year migration plan 

(recently prolonged) 

 SAP HANA WW 2020 opportunity for Linux Servers = 1,776B$ 

of which EU is ~ 45% => 800M$ growing 7% y/y                       
(Source: MDI Systems Global with reference to IDC)

 > 50% of companies plan massive investments in 2020-2020 for this transition

 Presently 600 customers in EU versus a market opportunity for IBM Power 

of  24.400 customers in the ERP space alone

* Numbers based on SAP’s FKOM presentations Jan. 2020

** European revenue estimation is ~50%, means about 45% of the customers are located in Europe (more Enterprise)
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SAP HANA Fast Restart Option

Fast Restart

Painpoint:

Planned maintenance requires restart of HANA. 
For multi terabyte databases the restart and initial data load 
time contributes significantly to the downtime.

• Solution: 

Two options available for POWER

1. SAP Fast Restart Option

• Available with SAP HANA SPS04

• Based on tmpfs Linux filesystem

2. Fast Restart with Virtual Persistent Memory

• Available with new POWER9 firmware 940 

and current SLES4SAP 15 SP1+

• Based on Virtual PMEM device provided 

by PowerVM

• Adds the capability to support fast restart even after 

OS maintenance, LPAR restart

 Therefore the vast majority of maintenance tasks 

will keep the ability for a fast restart

© 2020 IBM Corporation



© 2020 IBM Corporation

Client Value

– Fast Restart of SAP HANA 

environment in case of 

planned and unplanned 

downtime

– Applicable to >90 % of 

maintenance scenarios*

– Provided as PowerVM update 

for existing Power9 systems

– No additional cost

– No impact on runtime 

performance or latency

• according to survey 

• with large POWER customers

15

SAP HANA with Virtual PMEM on IBM POWER Systems

How it will work

– DRAM is split into two regions DRAM1 & 

DRAM2

– Data in DRAM2 are preserved across HANA, 

OS, and LPAR restarts, i.e. it is is virtually 

persistent.

– DRAM2 is advertised as PMEM device 

(standard Linux i/f exploited by HANA)

– DRAM2 region is initialized with Main 

region when used for the first time

– Restart of HANA or Linux do not require 

main region to be re- loaded from storage 

into memory

– Storage is used for data persistency;  

changes to database continuously logged 

to LOG volume

HANA 

Working Area

DELTA Store

Virtual

PMEM

LOG
DATA

DRAM1

Storage

MAIN Store

DRAM2

© 2020 IBM Corporation
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SAP HANA Fast Restart Option - Measurements

• SAP HANA moves large parts of the memory content to memory areas which retain the content after process restart 

and other events

• SAP HANA checks at startup if retained memory content is consistent and can be re-used instead of loading from disk

Measuring a restart cycle of a large database with 8TB content (16 TB HANA system) until fully loaded to memory: 

6:14 41:03

3:58 3:55

Stop [minutes] Start [minutes]Maintenance

Standard: 

Using Fast Restart: 10x faster startup, 35% faster shutdown

Comment: The mapping and un-mapping of very large memory areas into process address spaces benefits 

significantly from the 64K page size on Power

Legend: 

© 2020 IBM Corporation

Other – (03/2020) - test results - same results, with vPMEM or with tmpfs:

• IBM Lab - on a E950 Server with fast restart:

- Shutdown 1:10 min,  Startup 1:45 measured

• Customer test results:

– 17 TB HANA LPAR - Standard approx 120 minutes – using fast restart: approx. 4 minutes

– 8 TB HANA LPAR – using fast restart: approx. 2 minutes
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Virtual PMEM for SAP HANA on IBM 
Power Systems

17
17© 2020 IBM Corporation



© 2020 IBM Corporation

Virtual PMEM advantages

Maximize uptime

Available at no additional cost 

on all existing POWER9 based systems!!!

Improved flexibility

Preserves runtime 

performance

Improves shutdown time

Virtualization enabled
Change PMEM allocation 

on demand

Faster SAP HANA restart

NUMA aware PMEM Continue to get faster insights

18© 2020 IBM Corporation
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Emerging Memory Enhancement in the Industry
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Persistent Memory Roadmap – Future… HMS & OMI

https://ibmsystemsmag.com/Power-Systems/8/2019/Future-Memory-Enhancements

21© 2020 IBM Corporation
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Persistent Memory Roadmap on IBM Power Systems

2019

Linux

SAP HANA

PowerVM

Virtual PMEM

Linux

SAP HANA

PowerVM

Virtual PMEM
HMS

Open Memory Interface (OMI)

Linux

SAP HANA

PowerVM

Virtual PMEM
HMS SCM

AIX

Workload A

IBM i

Workload B

Fast restart of 

workloads 

with PowerVM

Virtual PMEM

Hybrid memory with DRAM 

and Low Latency NAND

Open Memory Interface (OMI) supporting emerging 

memory technologies

22© 2020 IBM Corporation
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ScaleOut

2 Socket Server

S922 / S924

L922 (Linux only)

H922* / H924*

• Up to 24 Cores

• 4, 8, 10, 11, 12 Cores

processor types

Up to 4 TB of Memory

POWER9 Servers – usable for SAP HANA

23

Enterprise 

4 Socket Server

E950

• Up to 48 Cores

• 8, 10, 11, 12 Cores

processor types

Up to 16 TB of Memory

Enterprise 

4 – 16 Socket Server

E980

• Up to 192 Cores

• 6, 8, 10, 11, 12 Cores

processor types

Up to 64 TB of Memory

*H-models: AIX and IBM i (if supported) can be chosen as secondary operating systems (besides Linux for SAP HANA usage), 

with a maximum of 25% of total cores activated across both.



Vorteile HANA on POWER

Skalierbarkeit

aktuell bis 32 TB je LPAR

• dadurch kein bare metal für große Prod Systeme

• oder gar scale-out …..

2,6 faches Memory pro socket als x86

Hochverfügbarkeit

Designed for RAS

Reliability (z.B. instruction retry)

Availability (z.B. n-1 Prozessoren)

Serviceability (z.B. First Failure Data Capture)

Flexibilität

Integrierte Virtualisierung auf firmware level

Shared processor pool

Overcommitment für automatischen Lastausgleich

Keine (halb-)Socket Abhängigkeiten

Performance

2 x höhere SAPS Leistung je core

• dadurch speziell schnellere Batch Bearbeitung

• plus weniger sockets (Lizenzen)

1,8 fache Memory Bandbreite als x86



Vergleichende Bewertung S/4 HANA Plattformen

Szenario Punkte Rang Punkte Empfehlung

IBM POWER 604 1 604 X

Intel X86 485 2 485

IaaS Cloud 476 3 476

Kriterium

Flexibilität (kurz & mittel)

Flexibilität (langfristig)

Performance

Skalierbarkeit

Stabilität

Betreuungsaufwand

Administrierbarkeit

Umweltfreundlichkeit

Marketshare

Support

Zukunfssicherheit

Sicherheit

Datenschutz

Cloud Service Zugang

Investitionssicherheit

On-Premise Präferenz

Cloud Präferenz

Verfügbarkeit

Monitoring & Reporting

Overcommitment

Desaster Recovery

Standort

Abrechnungsmodell

Portabilität

Nutzung von Investitionen

Leistungsabhängige 

Infrastrukturkosten

Investitionsplanung

 Für eine Kundenstudie haben wir verschiedene S/4 Plattformen verglichen.

 Betrachtet wurden IBM POWER, x86 und Cloud (Basis x86).

 Für zahlreiche Kriterien wurde die relative Relevanz für den Kunden ermittelt.

 Für jedes Szenario und jedes Kriterium wurde dann gemeinsam mit dem Kunden ein Punktewert 

vergeben.

 Bei jedem Einzelwert wurde eine möglichst objektive Begründung festgehalten.

 Die Kriterien wurden auch relativ zueinander gewichtet.

Ausmultipliziert ergibt sich ein eindeutiges Ergebnis:



ENDE/PAUSE


