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Die Informationen in dieser Präsentation sind vertraulich und urheberrechtlich geschützt und dürfen nicht ohne Genehmigung von SAP 

offengelegt werden. Diese Präsentation unterliegt weder Ihrem Lizenzvertrag noch einer anderen Service- oder Subskriptionsvereinbarung mit 

SAP. SAP ist in keiner Weise verpflichtet, in dieser Präsentation oder einem dazugehörigen Dokument dargestellte Geschäftsabläufe zu 

verfolgen oder hierin wiedergegebene Funktionen zu entwickeln oder zu veröffentlichen.

Diese Präsentation oder jedes dazugehörige Dokument über die Strategie von SAP und mögliche zukünftige Entwicklungen, Ausrichtungen 

und Funktionen von Produkten und/oder Plattformen kann von SAP jederzeit aus beliebigen Gründen ohne vorherige Ankündigung geändert 

werden. Die Informationen in dieser Präsentation stellen keinerlei Zusage, Versprechen oder rechtliche Verpflichtung zur Auslieferung von 

Materialien, Code oder Funktionen dar. Diese Präsentation wird ohne jegliche Gewähr, weder ausdrücklich noch stillschweigend,

bereitgestellt. Dies gilt insbesondere, hinsichtlich der Gewährleistung der Marktgängigkeit und der Eignung für einen bestimmten Zweck sowie 

für die Gewährleistung der Nichtverletzung geltenden Rechts. Diese Präsentation dient zu Informationszwecken und darf nicht in einen Vertrag 

eingebunden werden. SAP übernimmt keine Verantwortung für Fehler oder Unvollständigkeiten in dieser Präsentation, es sei denn, solche 

Schäden wurden von SAP vorsätzlich oder grob fahrlässig verursacht. Sämtliche vorausschauenden Aussagen unterliegen verschiedenen 

Risiken und Unsicherheiten, durch die die tatsächlichen Ergebnisse von den Erwartungen abweichen können.

Die vorausschauenden Aussagen geben die Sicht zu dem Zeitpunkt wieder, zu dem sie getätigt wurden. Dem Leser wird empfohlen, diesen 

Aussagen kein übertriebenes Vertrauen zu schenken und sich bei Kaufentscheidungen nicht auf sie zu stützen.

Disclaimer
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Data Tiering Optimization (DTO) with BW/4HANA 1.0 Feature Pack 8

▪ The concept
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▪ SAP NLS with IQ and the conversion to BW/4HANA

Looking forward

▪ Roadmap

Agenda
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12 Years of BW Nearline Storage / 2 Years BW/4HANA / 1 Year DTO
Celebrating 1.000 customers

1.032

355
Spring 2006

1st NLS Customer

Aug 2016

BW/4 Launch

May 2017

DTO released

Feb 2013

SAP IQ NLS

Jul 2010

Sybase acqu.

Mar 2008

PBS CBW IQ

Spring 2006

PBS CBW NLS

Sep 2011

BW on HANA

March 2018

DTO Hadoop

Jul 2016

Hadoop NLS
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SAP BW/4HANA Highlights & Design Principles

Easier access 

to all information

• Big Data Warehousing

• Simplified Data 

Integration

• Native SQL access

Reduced 

development efforts 

• Simplified Data 

Structures

• Simplified Data Flows

• Data Lifecycle 

Management

SimplicityOpenness Modern InterfaceHigh Performance

New user interface for 

all users

• New Business User UX

• New Modeler UX

• New Administrator UX

10-100x faster query 

performance

• In-Memory Data 

Warehousing

• Algorithm Pushdown

• Advanced Analytics
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SAP HANA Data Tiering 
The Data Growth Challenge

Strong coupling between data and hardware

 More data  more RAM  more CPUs

 Impacts on hardware configuration

Growing SAP HANA hardware

 Scale-up ends at 8 (analytical) or 8-20 (transactional) TB

 Larger systems require scale-out hardware

Challenges for Very Large Systems

 Does all my data justify hardware and license cost?

 Is it possible to de-couple hardware growth 

from data growth?

SAP HANA as In-Memory Database
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SAP BW/4HANA Data Tiering Optimization (DTO)
Motivation and Overview

One concept for hot, warm and cold data 

• Data Tiering based on Advanced DataStore Object Partitions

• Partition Temperature as local setting (no transport)

• Using HANA Technology such as SDA, Scale Out and disk 

storage in SAP IQ 

Easy and central definition and implementation 

• Data Temperature defined in Advanced DataStore Object only

• No additional configuration of Data Archiving Processes

Displacement of data as simple and periodic housekeeping activity

• Single data tiering optimization job that periodically moves data to defined storages

• No complex process chain modeling for data archiving

Non-disruptive approach and protection of past investments

• Seamless conversion or co-existence with existing SAP BW NLS IQ / Hadoop approach as of 

sharing some central technical concepts for cold data storage
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New Storage Options with FP08

• Support for cold storage in the 

Hadoop File System (HDFS)

• Support for cold storage in SAP 

HANA Vora (disk engine)*

• Support for multiple extension nodes

Simplicity: Simplifying Data Lifecycle Management

*Validation with upcoming Vora release still pending (see note 2608405 for updates)

https://launchpad.support.sap.com/#/notes/2608405
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Basic Deployment Options

▪ Extension Node has identical HW-sizing like Hot-

Nodes

▪ Minimal re-configuration required

▪ Standby node can be shared by all nodes

▪ Extension node allows larger data footprint 

(default: 100% of DRAM)

▪ Example data footprint: 

{3x 1TB (Hot Nodes)  +  1x 2TB EN } = 5TB

▪ BW (>=HANA 1 SPS12) and native HANA 

(>=HANA 2 SPS03) supported

▪ Extension Node has same memory-sizing, but cheaper CPU 

(e.g. less cores) 

▪ Minimal re-configuration required

▪ Standby node can be shared by all nodes, but explicit 

fallback recommended

▪ Extension node allows larger data footprint 

(default: 100% of DRAM)

▪ Example data footprint: 

{3x 1TB (Hot Nodes)  +  1x 2TB EN } = 5TB

▪ BW and native HANA supported (both with HANA 2 SPS03)

▪ Extension Node has higher memory-sizing and 

cheaper CPU (e.g. less cores) 

▪ Advanced planning for HA and Backup/Recovery

▪ Extension Node requires its own standby node

▪ Extension node allows larger data footprint 

(default: 100% of DRAM)

▪ Example data footprint: 

{3x 1TB (Hot Nodes)  +  1x 4TB EN } = 7TB

▪ Only for BW with SAP HANA 2 SPS03 supported

Slave Node

Skylake

2 TB DRAM

Extension

Node

Skylake

2TB DRAM

Master 

Node

Skylake

2TB DRAM 

SAP HANA scale-out

Symmetric

Slave Node

Skylake

2TB DRAM

Asymmetric CPU
(>=SAP HANA 2 SPS03) 

Standby 

Node

Slave Node

Skylake

2 TB DRAM

Extension

Node

Broadwell

2TB DRAM

Master 

Node

Skylake

2TB DRAM 

SAP HANA scale-out

Slave Node 

Skylake

2TB DRAM

Standby 

Node

Asymmetric CPU + Memory-Size
(>= SAP HANA 2 SPS03)

Slave Node

Skylake

2 TB DRAM Extension

Node

Broadwell

4TB DRAM

Master 

Node

Skylake

2TB DRAM 

SAP HANA scale-out

Slave Node

Skylake

2TB DRAM

Hot

Standby 

Node

Extension

Standby

Node
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SAP BW/4HANA Data Tiering Optimization (DTO)
Implementation Steps

Meta Data Maintenance in 

Advanced DataStore Object

Physical StorageData Tiering Optimization –

Temperature Definition

Via ABAP runtime or HANA DDO

Via ABAP SQL runtime using SDA

Changes to Partitioning Schema = 

Remodeling

Changes to Temperature (only)                

= Data Tiering Optimization









Temperature Schema

Partition Temperature 

Maintenance

Partitioning Characteristic 

& Partition Ranges
Data Tiering Optimization 

Job

Plan

Actual

Hot 

Store

Warm 

Store

Cold 

Store
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SAP BW/4HANA Data Tiering Optimization (DTO)
Overview – Database Perspective

Partition Temperature in SAP 

BW/4HANA (“Plan”)

Physical Storage (“Actual”)

PARTID RANGE TEMPERATURE

1 2010 COLD

2 2011 COLD

3 2012 COLD

4 2013 COLD

5 2014 WARM

6 2015 WARM

7 2016 WARM

8 2017 HOT

9 2018 HOT

HANA                    

Scale Out

External Storage               

SAP IQ

Master 

Node

Slave 

Node 1

Slave 

Node 2

Slave 

Node 3

Exten-

sion

Node 

PARTID RANGE

1 2010

2 2011

3 2012

PARTID RANGE

4 2013

5 2014

6 2015

PARTID RANGE

7 2016

8 2017

9 2018

HOT WARM COLD

Via periodic DTO job or HANA 

DDO (landscape optimization)

Via periodic DTO job using 

SQL based Runtime (SDA)
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IQ + Hadoop/Spark - Data Movement Performance (preliminary results)

Component Version

CGC14 2.00.012.01.1501753869 (fa/hana2sp01)

HANA_2.0_SPS01_Rev12_RC1_500019_final_gcc6

CGC18 2.00.030.00.1522209842 (fa/hana2sp03)

HANA_2.0_SPS03_Rev30_RC2_500005_gcc6

Hadoop/Spark 1.6.3.2.6.4.0-91-hadoop2.7.3.2.6.4.0-91

Spark Controller 2.0 SP02 PL0

Hardware Info for Cold Store

Architecture Intel Broadwell

CPU Cores 4*22 = 88 + HT

Total Memory 2 TByte
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IQ + Hadoop/Spark – Query Performance (prelimin. results)

10% 100%50%
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SAP BW/4HANA Data Tiering Optimization (DTO) – Cold Store
Comparison to SAP BW Nearline Storage (NLS)

Common properties DTO to NLS

• Same Cold Store table layout (e.g. IQ: "ON"/"OR" table + "OU" view)

• Reuse of existing Near-line connection possible (SAP IQ NLS + 

Hadoop)

Implementation differences DTO to NLS

• Partitioning definition in ADSO becomes mandatory when using DTO 

with Cold Store

• DTO Cold Store partitions are limited to HANA range partitioning
• Only single column/dimension

• Only key column

• Only single-value partitions and right-open intervals

• No maintenance and scheduling of data archiving processes 

• New temperature schema definition required in ADSO

Functionality planned in DTO

(but possible with NLS in SAP BW/4HANA) 

• Definition of archive conditions for characteristics not in key of object

• Relative time selections

• Multiple cold store connections

For further details see SAP Note 2517460

Cold 

Store 

Table

Cold 

Store 

Table

C
o
n
n
e
c
ti
o
n

C
o
n
n
e
c
ti
o
n

Data 

Archiving 

Process

Data Tiering

Optimization

ADSO 

(Hot / 

Warm)

File based data 

transfer (DB Client)

HANA SDA based 

data transfer (SQL)

Temperature 

Schema

ADSO 

(Hot / 

Warm)

Partitioning

Partitioning

Simplification in Architecture is highlighted

Non highlighted objects (e.g. Cold Store Connection (fka NLS Connection) or Definition of Cold 

Store Table (fka NLS Table) remain unchanged (available product information still applies).

Application 

Layer
Cold 

Store

DTO

(SAP 
BW/4HANA 

only)

NLS

(SAP BW on 
Hana and 

SAP 
BW/4HANA)

DAP 

runtime

https://launchpad.support.sap.com/#/notes/2517460/E
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SAP BW/4HANA Data Tiering Optimization (DTO)
Roadmap

© 2017 SAP SE or an SAP affiliate company. All rights reserved.

Mid Term – Estimated for Q1 2019**

SAP BW/4HANA 2.0

• Data Tiering Optimization Cockpit as Web User 

Interface

• Support for (exceptional) update operations to 

data in the cold store 

• Coverage of additional Data Store Objects 

types in cold store (without Activation, 

Inventory)

• Enhanced Data Tiering Automation

• Relative or rule based conditions

• Data Access Statistics 

• Make Cold Store connection configurable on 

object level

• Simplification of temperature schema

Today

SAP BW/4HANA 1.0 FP08

Support for cold storage in the Hadoop 

File System (HDFS)

Support for cold storage in SAP HANA 

Vora (disk engine)*

 Implementation, Administration and 

Performance Improvements, e.g.

• Mass partition creation support

• Integration with Process Chains

API for Temperature Maintenance that 

enables Data Tiering Automation 

Implementation

• Support for multiple extension nodes

Conversion Support

• Transfer of Classic DataStore Objects / 

InfoCubes to Advanced DataStore Object 

incl. Nearline Store

*Validation with upcoming Vora release still pending ** This is the current state of planning and may be changed by SAP at any time

Future Direction

• Enhanced Data Tiering Automation 

• Statistics based data movements

• Dynamic Partitioning Schema

• Conversion of Data Archiving Processes 

(NLS) to SAP BW/4HANA Data Tiering

Optimization

• Multi-dimensional partitioning scheme

• Deeper SAP Data Hub Integration
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CBW NLS for SAP IQ - using the “classical PBS NLS Adapter”

Source: PBS Infoday 2017 - CBW Overview
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CBW NLS for SAP Nearline Storage with IQ - switch to the SAP Interface 

Source: PBS Infoday 2017 - CBW Overview
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CBW NLS for SAP Nearline Storage with IQ - switch to the SAP Interface 
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Simplification List for 

SAP BW/4HANA

SAP Readiness Check

System 

Requirements

Discover / Prepare Phase 

(1-2 weeks)

Explore / Realize / Deploy Phase 

(2-6 months)

t2

Maintenance 

Planner

Pre-

Checks

Custom Code 

Check

In-place 

Conversion

t1 t3 t4

System 

Conversion

SPAM/SAINT

Post  Conversion 

Tasks

t5 t6 t7

SAP BW powered by SAP HANA SAP BW/4HANADowntime

Transfer

Cockpit

Custom Code 

Adjustments

t8

Go-

Live

In-place Conversion

Basic Sequence

Starter 

Add-on
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In-place Conversion 

Migration to SAP BW powered by SAP HANA

SAP IQ

SAP 

BW

7.x

any
DB

BW Housekeeping Task 

Smaller ROW store 

footprint in SAP HANA

SAP Near-line Storage 

(NLS)

Smaller COLUMN store 

footprint in SAP HANA

Database Migration Option (DMO)

Upgrade/Migration/(Unicode)

in one technical step

SAP

BW

7.5 *

SAP

HANA

1 2

3

* Original system is already Unicode with 7.0x
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In-place Conversion 

Meta Data and Data Conversion

Persistency Layer

Virtual Layer

DataStore (Classic)
ZSTAGING

InfoCube 

(no nav. attributes)
ZDATAMART

MultiProvider
ZREPORTING

DataStore (Advanced)
ZSTAGING

DataStore (Advanced)
ZDATAMART

CompositeProvider
ZREPORTING

QueryQuery Query

Before Transfer (SAP BW) After Transfer (SAP BW and SAP BW/4HANA)

Automatic 

Data 

Transfer

Query
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▪ DataStore Objects (advanced) 
do not contain any settings 
regarding navigational 
attributes

▪ If navigational attributes are 
configured for an InfoCube or 
classic DataStore Object and 
used in at least one query, then 
the conversion process will 
introduce a new Composite-
Provider which contains the 
corresponding attributes.

▪ Queries will then reference the 
CompositeProvider

▪ Reasons

– Clear separation of virtual 
and persistency layers 

– Option to create different 
CompositeProviders with 
different nav. attributes

In-place Conversion 

Meta Data and Data Conversion

Persistency Layer

Virtual Layer

InfoCube or Classic DSO

(with nav. attributes)
ZDATAMART

DataStore (Advanced)
ZDATAMART

CompositeProvider

(with nav. attributes)
ZNEWHCPR

Query Query

Before Transfer (SAP BW) After Transfer (SAP BW and SAP BW/4HANA)

Automatic 

Data 

Transfer
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In-place Conversion 

PSA Conversion

DataSource
ZSOURCE

PSA

/BIC/B….

DataStore (Classic)
ZDSO

DataSource
ZSOURCE

DataStore (Advanced)
ZSTAGING

DataStore (Advanced)
ZDSO

Before Transfer (SAP BW) After Transfer (SAP BW and SAP BW/4HANA)

Option 1:

Replace PSA with DSO

DataSource
ZSOURCE

DataStore (Advanced)
ZDSO

Option 2:

Skip PSA
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Conversion of classic to advanced DataStore Objects generates Compatibility Views for the 

activation queue and active data table of the classic DSO (SAP Note 2539205 required). 

 Less effort to adjust custom coding

In-place Conversion 

Example with Compatibility Views

View

/BIC/AZDSO00

Table

/BIC/AZDSO1

Table

/BIC/AZDSO2

Table

/BIC/AZDSO3

View Referencing 

Active Data Table

View Referencing

Inbound Table

Compatibility Views

for DataStore

(Classic)

Transparent Tables 

for DataStore 

(Advanced)

View

/BIC/AZDSO40

https://launchpad.support.sap.com/#/notes/2539205
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In-Place Conversion 

Near-line Storage (SAP IQ)

Classic DataStore

Data Archiving Process

 Switch NLS to read-only

 Convert NLS Request Management

 Delete Data Archiving Process 

 Transfer Classic to Advanced DSO

 Create new Data Archiving Process

 Convert NLS Archive 

(Request ID  Request TSN)

Near-line Storage

SAP IQ

DataStore (Advanced)

Data Archiving Process

Near-line Storage

SAP IQ
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Simplification List for 

SAP BW/4HANA

SAP Readiness Check

System 

Requirements

Discover / Prepare Phase 

(1-2 weeks)

Explore / Realize / Deploy Phase 

(2-6 months)

t2

Maintenance 

Planner

Pre-

Checks

Custom Code 

Check

System 

Provisioning

t1 t3 t4

Shell 

Conversion
Post  Conversion 

Tasks

t5 t6 t7

SAP BW on Any Database

SAP BW/4HANA

Installation

t8

Go-

Live

Shell Conversion

Basic Sequence

Transfer 

Cockpit

Custom Code 

Adjustments

Data Load
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Scope

▪ Enable SAP BW/4HANA system to use same source systems 
(remote connection)

▪ Prepare to easily bring new SAP BW/4HANA system in 
consistent state regarding data loading

▪ Minimal downtime of original SAP BW system

▪ Parallel operation (temporarily) of both systems and comparison 
of performance possible

Key Features of Remote Conversion

▪ Automatic delta queue cloning

▪ Checks for consistent delta states

▪ Automatic synchronization of both delta queues

▪ No downtime in productive source systems

Remote/Shell Conversion 

Automated Delta Queue Cloning and Synchronizing

SAP BW 
SAP 

BW/4HANA

SAP Source Systems

Original 

Queue
Cloned 

Queue
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Sending System (SAP BW) Receiving System (SAP BW/4HANA)

Classic DataStore

Data Archiving Process

DataStore (Advanced)

Data Archiving Process

 Switch NLS connection to read-only 

 Create new NLS-connection

 Transfer Scope 

 Switch NLS connection to productive

Nearline Storage

SAP IQ



Transfer





Remote/Shell Conversion 

Near-line Storage (SAP IQ) – Reuse NLS Archive 
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Sending System (SAP BW) Receiving System (SAP BW/4HANA)

Classic DataStore

Data Archiving Process

DataStore (Advanced)

Data Archiving Process

 Switch NLS connection to read-only 

 Copy Archive

 Create new NLS-connection

 Transfer Scope

 Switch NLS connection to productive

Nearline Storage

SAP IQ

 

Transfer





Remote/Shell Conversion 

Near-line Storage (SAP IQ) – Copy NLS Archive (Alternative)
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SAP BW/4HANA Data Tiering Optimization (DTO)
Roadmap

© 2017 SAP SE or an SAP affiliate company. All rights reserved.

Mid Term – Estimated for Q1 2019**

SAP BW/4HANA 2.0

• Enhanced Data Tiering Automation

• Relative or rule based conditions

• Data Access Statistics 

• Data Tiering Optimization Cockpit as Web User 

Interface

• Support for (exceptional) update operations to 

data in the cold store 

• Coverage of additional Data Store Objects 

types in cold store (without Activation, 

Inventory)

• Make Cold Store connection configurable on 

object level

• Simplification of temperature schema

Today

SAP BW/4HANA 1.0 FP08

Support for cold storage in the Hadoop 

File System (HDFS)

Support for cold storage in SAP HANA 

Vora (disk engine)*

 Implementation, Administration and 

Performance Improvements, e.g.

• Mass partition creation support

• Integration with Process Chains

API for Temperature Maintenance that 

enables Data Tiering Automation 

Implementation

• Support for multiple extension nodes

Conversion Support

• Transfer of Classic DataStore Objects / 

InfoCubes to Advanced DataStore Object 

incl. Nearline Store

*Validation with upcoming Vora release still pending ** This is the current state of planning and may be changed by SAP at any time

Future Direction

• Enhanced Data Tiering Automation 

• Statistics based data movements

• Dynamic Partitioning Schema

• Conversion of Data Archiving Processes 

(NLS) to SAP BW/4HANA Data Tiering

Optimization

• Multi-dimensional partitioning scheme

• Deeper SAP Data Hub Integration



Contact information:

Dr. Peter Zimmerer Roland Kramer

Chief Development Architect PM EDW (BW/HANA/IQ)

SAP SE SAP SE

@RolandKramer

Thank you.


