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What is SAP HANA ?

The theory…



HANA =



Classic DB-technology

Data
is saved on disks

Reports
get the data needed for

calculations/reporting and store 

it temporary in work memory 

(RAM)

I/O bottleneck



Issue 1 - OLTP vs. OLAP

OLTP OLAP

OnLine Transaction

Processing

OnLine Analytical

Processing

e.g. Posting an invoice, register a 

student, display a customer, …

e.g. BW-queries, “OLAP-reporting”,

operational reporting, dunning proces, 

MRP-run, …

An ERP-system is optimized

for efficient OLTP.

A BW-environment is 

optimized for OLAP

But: the ERP-system gets used more and more for OLAP-

like queries.



Issue 2: ERP-data characteristics

• Lots of columns are NOT used

• Lots of columns contain only few different values

• NULL or default values are dominant 

�Sparse distribution, so high compression possible

(because of Dictionary encoding a column)

� From a Row-store to a Column-store DB



Row-store vs Column-store DB
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SAP HANA: in-memory technology

Multi-core
Massive parallel processing

Compression
Column-store DB

Logging & Backup
Persistance

A lot of 

calculation
power to handle 

data 

All data is 

constantly stored

in RAM



In memory computing ≠ new?

Only now it’s ready to be used in an OLTP-environment 

�

• Also performant handling of WRITE-operations

• Garanty persistence of data

(power cut > RAM is empty!)

Pricing evolutions made 

in-memory affordable for

big ERP-environments 



A new way of programming
“Push Code-to-Database”

• MOVE calculations into DB

• Only transfer RESULTS to application

• Standard SAP-programs � SAP adapts code or adds new 

reports, transactions 

• Custom code � DIY



� SAP HANA is a combination off…

Applications

Database 
concepts

Hardware 
innovations Multicore 64bit Price/performanceE

x
p
lo

it
 �

20x,30x,100x,…

faster!

2 or 3 x 

faster



Find the ROI / Value

• Simplification of custom 

developments

• Archiving � Aging

End-user 
experience

Application 
Development

Database & 
Hardware

• Higher performance

• New applications

• DB license  (Oracle)

• Cheaper Hardware 

(storage, less application servers)



SAP HANA 

Implementation-

scenarios

KU Leuven’s choice…



SAP HANA implementation scenarios



HANA-Accelerator = “Side-car”

SAP 

Business 

suite

(P11)

ORACLE DB
HANA DB

Client

SLT*

* SLT = SAP Landscape Transformation Replication Server

to provide the real-time copy (delta)

HANA is Secondary

database

Read only



SLT – SAP Landscape Transformation



Approach via Proof-of-concept

First : Set-up HANA environment & some Show Cases

Then :  Impress business

Business driven IT-driven

• not only: what is too slow?

• also: what workarounds 

are used?

• new reports, processes?

• known performance issues

(dialog)

• “no more batch?”

• simplification of custom 

developments !



June -
July
2013

• Software licences

• Negotiation with hardware 
vendors

• Software licences

• Negotiation with hardware 
vendors

Aug. 
2013

• Installation of first 
HANA-box

• Installation of first 
HANA-box

Sept -
Oct. 
2013

• Set-up SLT • Set-up SLT 

Nov. 
2013

• First standard FI-report 
up and running

• First standard FI-report 
up and running

Nov. -
now

• System-setup, 
authorizations, transport

• System-setup, 
authorizations, transport

Standard SAP                    custom Code

First steps…



First Steps…

• ABAP in Eclipse

• Open SQL vs. Native SQL vs. 
ADBC

• New trace tools

• HANA Views

• Authorizations

• HDBC – cockpit 
(how should program react if HANA 

is down?)

e.g.

• FI: Line item browsers
(FBL3H, FBL1H, FBL5H,…)

• PS: Line item reports
(CJI3N, CJI4N)

• FM: Budget Control System 
(reports, reconciliation tools & mass 

budget trx., closing operarions)

STANDARD SAP
Accelerator 

Finance for Public sector

ECC6 – EHP6 > NOTES!!

CUSTOM CODE
Experimenting 

with “push code 2 DB”



RDS Finance for 

public sector (FI-FM)



RDS = Rapid Deployment Solution



/nHDBC - HANA DB Cockpit



HDBC – per (sub-)application

o Transactions & reports

• New

• Existing, but adapted

• More info on “which reports?” on OSS 



HDBC – per (sub-)application

o Tables involved

• Tables that must be replicated on HANA (sidecar)



HDBC – per (sub-)application

o Settings

• (de-)activate selection on HANA

• Also possible per user



Example – BCS (Budget controle system) 

= Summary of available budget and consumption per fund 

• AS IS: FMAVCR01

o Very slow

o 1 fund a time 

• HANA: FMAVCH01

o Very fast

o For all funds off 1 year

• DEMO 

o Works also without HANA

o But slower



Example - FBL3H

= G/L account line items

• AS IS: FBL3N

o Get all details just to check totals

• HANA: FBL3H

o Push code to DB

o Default only totals

o Details via variants

o Does NOT  run without HANA

• DEMO

o HANA-ALV (scroll, varianten, …)



Custom code



HDBC – Custom transactions

For

o A group of custom transactions/reports

o With similar selects on

o Your own combination of tables



HDBC – Custom transactions

With minimal effort 

• Check HANA

o is (sub)application activated in HDBC?

o Check on status of tables

• HANA-nise select-statements

(namely dynamic select on R3 or Hana)

Gain: compare old-new, ready for suite-on-HANA

� factor 2  

But recommended : 

new, optimized selects

� Factor ???



Program YFFIR0035
Step 1:

SELECT bukrs belnr gjahr

FROM bseg …

Step 2:

LOOP AT lt_bseg.

SELECT * FROM bseg … 

SELECT SINGLE * FROM bkpf

…

SELECT SINGLE … FROM prps

… SELECT SINGLE … 

FROM lfa1 …

ENDLOOP. 

Step 1 : 19.348.208  tick's (BSEG-lines: 6.352)
Step 2 :  8.357.865  tick's



YFFIR0035 – minimal effort?

HANA-nise select-statement in step 1

SELECT bukrs belnr gjahr

FROM BSEG 

CONNECTION (c_hana)

INTO (tab_bseg-bukrs, tab_bseg-belnr, tab_bseg-gjahr)

WHERE bukrs IN bukrs

...

Problem

• BSEG = clustered table

• Using “CONNECTION” is only possible with transparent table

Solutions

• Native SQL

• ADBC

• New transparent ZFT_BSEG + view in HANA



ABAP

ABAP report

ADBC

Native SQLOpen SQL

SELECT SINGLE *

FROM bkpf

CONNECTION (c_hana)

…

EXEC SQL

connect to ‘HANA’ as …

open dbcur for select … 

disconnect ‘HANA’ …

ENDEXEC.

cl_sql_connection=>…

cl_sql_statement->… 

cl_sql_result_set->…

• Only what’s known in ABAP 
directory

• Not what only exists on HANA  
(views and procedures)

• Only what’s know in DB scheme of 
connection’s user

Data Definition

Data Manipulation

Data Control



YFFIR0035 – first try

SELECT SINGLE *

FROM bkpf

CONNECTION (c_hana)

WHERE bukrs EQ ls_bseg2-bukrs

AND belnr EQ ls_bseg2-belnr

AND gjahr EQ ls_bseg2-gjahr.

HANA-nise select-statements

Step 1 : 19.348.208
Step 2 :  8.357.865

SELECT bukrs belnr gjahr

FROM ZFT_BSEG 

CONNECTION (c_hana)

INTO (tab_bseg-bukrs, tab_bseg-belnr, tab_bseg-gjahr)

WHERE bukrs IN bukrs

...

-->      1.348.223  (factor 15)

--> 144.271.653  (factor -17)



YFFIR0035 – if at first you don’t succeed

BSEG

PRPS

LFA1

BKPF

Step 1 HANA-nise select-statement

Step 2 select through a VIEW on HANA

Step 1 : 19.348.208 -->   1.348.223

Step 2 :  8.357.865 --> 144.271.653 --> 152.739.868



YFFIR0035 – at last

Step 1 + Step 2 in one “full-HANA” select

• Create a view in HANA studio
CREATE VIEW “kul.fi.r3"." AT_YFFIR0035" ( "START_BUKRS",

"START_BELNR", "START_GJAHR", "START_HKONT", "BUKRS", 

"BELNR", "GJAHR", "BUZEI", "GSBER",

"BSCHL", "PSWSL", "HKONT", "KUNNR", "SGTXT", "GEBER", 

"FISTL", "PROJK", "LIFNR",

"DMBTR", "WRBTR", "BLART", "BUDAT", "MONAT", "BKTXT", 

"CPUDT", "XBLNR", "VERNR", "VERNA", "NAME1", "NAME2", "SHKZG", 

"Z_WRBTR", "Z_DMBTR" ) 

AS select

een.bukrs, een.belnr, een.gjahr, een.hkont,

bseg.bukrs bukrs_2, bseg.belnr belnr_2, bseg.GJAHR gjahr_2, 

bseg.BUZEI buzei, bseg.GSBER gsber,

bseg.BSCHL bschl, bseg.PSWSL pswsl, bseg.HKONT hkont, 

bseg.KUNNR kunnr, bseg.SGTXT sgtxt,

bseg.GEBER geber, bseg.FISTL fistl, bseg.PROJK projk, 

bseg.LIFNR lifnr, bseg.DMBTR dmbtr,

bseg.WRBTR wrbtr, 

bkpf.BLART blart, bkpf.BUDAT budat, bkpf.MONAT monat, 

bkpf.BKTXT bktxt,

bkpf.CPUDT cpudt, bkpf.XBLNR xblnr, 

prps.vernr vernr, prps.verna verna, 

lfa1.name1 name1, lfa1.name2 name2, 

bseg.shkzg shkzg , 

case bseg.shkzg when 'S' 

then (bseg.wrbtr) when 'H’

then (bseg.wrbtr * -1) 

end as z_wrbtr,

case bseg.shkzg when 'S' 

then (bseg.dmbtr) when 'H' 

then (bseg.dmbtr * -1) 

end as z_dmbtr

from poc_i12_001.bseg as een join poc_i12_001.bseg as bseg on 

een.bukrs = bseg.bukrs

and een.belnr = bseg.belnr

and een.gjahr = bseg.gjahr

left join poc_i12_001.bkpf as bkpf on bseg.bukrs = bkpf.bukrs

and bseg.belnr = bkpf.belnr

and bseg.gjahr = bkpf.gjahr

left join poc_i12_001.prps as prps on bseg.projk = prps.pspnr

left join poc_i12_001.lfa1 as lfa1 on bseg.lifnr = lfa1.lifnr 

order by bukrs,

gjahr,

• With extra fields

• SQL is generated



YFFIR0035 – at last

Step 1 + Step 2 in one “full-HANA” select

• Create a structure in R3



YFFIR0035 – at last

Step 1 + Step 2 in one “full-HANA” select

• Replace the R3-selects

Step 1:

SELECT bukrs belnr gjahr

FROM bseg …

Step 2:

LOOP AT lt_bseg.

SELECT * FROM bseg … 

SELECT SINGLE * FROM bkpf

…

SELECT SINGLE … FROM prps

… SELECT SINGLE … 

FROM lfa1 …

ENDLOOP. 

lt_bseg = zf_cl_bseg=>lees_via_ranges(

im_bukrs = so_bukrs[]

im_belnr = so_belnr[]

im_gjahr = so_gjahr[]

im_buzei = so_buzei[]

im_hkont = so_hkont[] ).

TRY.

lr_connection->connect(  ).

*--------------------------------------------------------------------*

DATA(lv_stmt) = | select * from "_SYS_BIC"."kul.fi.r3/AT_YFFIR0035" where { lv_where } |.

* create a statement object

DATA(lr_stmt) = lr_connection->get_connection( )->create_statement( ).

DATA(lr_result) = lr_stmt->execute_query( lv_stmt ).

* set output table

lr_result->set_param_table( REF #( lt_bseg ) ). " lr_dref ).

* call to HANA

*-------------------------------------------

DATA(lv_row_cnt) = lr_result->next_package( ).

* don't forget to close the result set object in order to free resources on the database

lr_result->close( ).

*--------------------------------------------------------------------*

lr_connection->disconnect( ).

CATCH something

CATCH something else.

DATA(lv_stext) = lr_sql_exception->if_message~get_text( ).

DATA(lv_ltext) = lr_sql_exception->if_message~get_longtext( ).

ENDTRY.

rt_bseg[] = lt_bseg[].



YFFIR0035 – at last

Step 1 + Step 2 in one “full-HANA” select

lt_bseg = zf_cl_bseg=>lees_via_ranges(

im_bukrs = so_bukrs[]

im_belnr = so_belnr[]

im_gjahr = so_gjahr[]

im_buzei = so_buzei[]

im_hkont = so_hkont[] ).

Step 1 : 19.348.208 
Step 2 :  8.357.865 --> 561.731 (factor 50)

Factor depends on amount of data

Number No HANA Full HANA Factor

13,689 42,084,558 465,061 90

219,871 880,741,896 6,180,751 142



HRP1000 / HRP1001

Other tables

OTYPE Number No HANA HANA Factor

O 712,064 23,791,082 95,846 248

ST 11,607,592 256,718,183 66,174 3,879

9P 235,678 20,081,942 22,463 894

SELECT COUNT( * )

FROM hrp1001

INTO lv_teller1

WHERE otype IN s_otype. 



Still experimenting…

• Group by, (sub)totals, …

• HANA-ALV 

o new select for every new layout

o adding lines when scrolling



Simplification of custom development
today:
Workaround for performance issues

SAP HANA:
every view or join can be
executed performant when
needed



Conclusion

Quick win: 

• HANA-nise “big” selects

Gain more speed?  

• Rewrite a group of selects into a full-HANA piece of 

code

• Redesign workarounds



Next for KU Leuven



From Sandbox to a productive environment



Users & authorizations

SAP 

Business 

suite

(P11)

ORACLE DB

HANA DB

Client

SLT

A_FI 

conn.

SLT-user 
with SLT-scheme

with tables

A_FI-user 
with A_FI-scheme

Ux-user
with user-scheme

Package FI
with attribute & 

analytical

views

creates views

No access



“BW-on-HANA”

SAP 

Business 

suite

(P11, SRP, 

CRP)

ORACLE DB

Business 

warehouse

(BWP)

BWA*ORACLE DB

ETL

HANA DB

Client BO / BEx

HANA as

Primary database

* BWA = BW Accelerator (or BIA)



SAP 

Business 

suite

(P11, SRP, 

CRP)

ORACLE DB

Business 

warehouse

ETL

Client BO / BEx

HANA DB

HANA as

Primary database

“Suite-on-HANA”

• SAP-system must FIRST be unicode-compliant!

• Making custom-code HANA-compliant (code-inspector)



An Optimistic Planning…

Test in 

Sandbox

Set-up

D&Q-

sidecar

Upgrade 

ERP 
(ECC6.0EHP7)

Set-up

P-sidecar

RDS FI

D-Q-P

Z-progr. 

FI

Basis-setup 

(transports, 

authorizations)

March May JulySIDE-CAR 

2014 2015  2016

Unicode-

converse
Upgrades…

HANA-

migration

Preparation

Make ERP-environment HANA-ready
?

BW-on-HANA

Suite-on-HANA

Use cases other modules

(by priority)

Set-up DR-

environment



58



Sources

• Website http://www.saphana.com

• Video “Heard about SAP HANA but not Clear what it can do for Your Business” 

http://www.youtube.com/watch?v=YVsJA1CaXqE

• OpenSAP Mooc “In-memory DB management in a nutshell”

https://open.sap.com/course/hana-warmup

• My dear colleague Barbara De Bruyn for a part of the slides


