APO: Characteristics Based
Forecasting

S0k

Applies to:

SCM 5.0 APO Demand Planning. For more information, visit the Supply Chain Management homepage.

Summary

Characteristics-Based Forecasting (CBF) is a powerful tool that enables you to forecast demand on both the
product and the characteristics level.In the Automobile and high-tech industries, different combinations are
possible. Obviously, it is not practicable to forecast and track all of these combinations. Although there may
be many possible combinations, not all of these combinations are possible or you do not want to produce
several combinations. In characteristics-based forecasting, you can produce demand plans for combinations
of characteristic values or for individual values. You generally restrict the characteristics used in CBF to
those that are important for planning purposes. CBF is integrated with the SAP APO Production
Planning/Detailed Scheduling component, and can be procured or produced individual components based on
the characteristics-based forecast. This article explains the process of characteristic based forecasting and
its purpose and configuration.
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Business Scenario:

In this Business Scenario Car is taken as configurable product. It has characteristics Color, Transmission
and Trim with different values. The scenario is to forecast the demand for the product (Car), but also for the
characteristic combinations or individual characteristic values for example particular colors (White, Black
etc.) or particular Trims (4 Cylinder, 6 Cylinder etc.,). You need to know how many engines of a particular
size or doors in a particular color are required in future. In an ERP system or in SAP APO, these features
(color, engine, and trim in the above example) are referred to as characteristics. The characteristic values
are for instance the colors red, green, and blue or the individual engine sizes. Some of the combinations (6
Cylinder Engine and Manual Transmission) are excluded from the forecasting.

Master Data in APO:
Main master data for Characteristics based forecasting is Product, Class and characteristics.

a) Create a Product:

The product must have requirements strategy 30 Planning Without Final Assembly (Demand tab
page for the location product). This prevents production orders for the final product from being
created, but generates dependent requirements for the components.

Transaction: /[SAPAPO/MAT1 — Product
Display Product 1596 for Location 3200

Product; 1596 Base Unit EA
Prod. Descript. Toyota Camry - CBF testing- SMATTA
Location 3200 Atlanta

_m {2 Properties | {3 Properties 2 | {3 Units ofMeas. | {3 Classification , {3 PkgData ||,

[
Created By " Changed By

SCMGEM 017252009 14:12:28 SCMGEM 02/01/2009 16:24:42

Flanner
Praductian Planner
SMP Planner
Demand Planner

Transzpartatn Planner
ICH Flanner Product Manager
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Display Product 1596 for Location 3200

Product: 1596 Base Unit E4
Prod. Descript. Toyota Camry - CBF testing- SMATTA
Lacation 3200 B Atianta
© Demand
Dernand Profile
Demand Profile | | | |
Reguirement Strategy
Proposed Strateoy Iﬁ‘ PLAMMIMNG WITHOUT FINAL ASSEMBLY
Dependent Requirements Consumption
) Always coll. reguirement Consumption Mode |_|
Period Profile | el Bwd Consumption Per. |6
(® Possible indiv. cust. reqt Fwd Consumption Per. ] [,\\33
[ Assembly Planning
Consumption Group
Alert Filter
Product Alerts | Determine Direct Alents, Relevant to Netwark Alerts ]
b) Create Characteristics and Class
Master Data — Classification System — CT04 — Characteristics
CAR_COLOR
Characteristic _I_E.“.F-!_EIZILEIR [ﬁ’:! |63f’|£9||jl%lﬂ|
Change Mumber
valid From B2/28/2009 | | yalidity |

[]Additional Yalues Otheralue Check
Char. Yalue Diescription oo |s
HITE HITE Ooop [«
BLACK BLACK | [+]
= l— 1
CAR_TRANSMISSION
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% I I 8 i

Characteristic  |CAR_TRANSMISSION [=

Change Number p.,

walid From “ozizgioaes || walidity |

WS

[]Additional Yalues OtherYalue Checlk

Char. Yalue Description [ [0 =
(A AMLIAL MARUAL TRAMSMISSION | o [=]
ALTO AUTO TRAMSMISSION Oia|a [~]
il M1
CAR_TRIM
Characteristic \CAR_TRIM [=) % I I [ |
Change Mumber |
alid From 02/28/2009 | | walidity |
[]Additional Yalues OtherYalue Checlk
Char. Walue Description (I [0 =
4CYL SEDAM 4CYL |
BCYL SEDAM BCYL | o
Master Data — Classification System — CL02 — Classes
Assign existing characteristics to the class
Class |CAR_CLASS_CHF | l&d AT
Class type 01z Characteristics Class
Change Mumber
Valid from p2/28/2008] | walidity |
Char. Description Data MO |Linit R |Org. Areas Std O |l |Origin P |5 ‘E
AR_TRIN =iota Car Trim CHAR | 10 O O (][ OO L
CAR_TRANSMISSION Toyota Car Transmission CHAR | 10 0 O OO oo
CAR_COLOR Toyota Car Color CHAR 10 0 O || O [
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Planning object structure and planning area

a) Planning object structure:

Transaction: /SAPAPO/MSDP_ADMIN - Administration of Demand Planning and Supply Network Planning

In Demand Planning, master planning object structure contains planning characteristics for one or more
planning areas.

Master planning object structure is prerequisites for creating planning areas in Supply and Demand Planning.
Planning object structure: ZDP_CBF

Master Flng Object Struct. ZDF_CHF;
Status @
Text DP_W2R_CHF Planning Chj Str- SMATTA
SHP Possible
SHP: Scheduling Agraemt |6’qo Mawigation attributes
Charstc-Based Forecasting [}S

Felevant far DF BOM

Flanning Ohj. Struct. 4‘ Copy Fr
Char. Shart Description | Char. |short Description
OALOCNO APO Location 1 [ OABCINDIC ABC indicator [«]
- |9amaTHR APO Product 1 [ | |0MBGPRC_TYP  Process ype []
- |oamy PROF CBF Profile 1 | |0ABCPROCESS  Business Process
_QAMV_ROW Char-Based FostR 1 _DAEIC_CLABB ABC class
- |aany TaB CEF Table 1 " l0ACCNT GRP Account group
] (7] | loaconT_oRPY  wendor Account Group

Select the indicator Characteristic based forecasting, it will copy the characteristics: 9AMV_PROF,
9AMV_ROW and 9AMV_TAB
b) Planning Area:

Planning area is the central data structures for Demand Planning and Supply Network Planning. The live
Cache objects in which data is saved are based on the planning area. You assign the key figures with which
you want to work directly to the planning area.

Planning Area: ZDP_V2R_CBF_PAO1
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Change Planning Area

Flanning Area’ ZDP_v2R_CBF_FPAO1

Status @

Master Plng Ohject Structure ZDP_CBF

M key Figure Aggredtn i Locking Logic [%

[z Details |

Flanning Area Copy Fr
Reference |Bh|:|rt Description Reference |Bh|:|rt Description
YACDMDFCET Corrected Forecast |E| 0ACE_WALLIE Acguisition value |E|
9ADFCST Forecast [~] 0ALP_AMOUNT  Amount [~]
QAMANF CST mManual Forecast OALTITUDE Geographical Height
QAVHISTORY History |:| OAMOUINT Amount

Settings for CBF in APO

a) Create CBF Table

To be able to carry out Characteristics-Based Forecasting, you must define a CBF table and assign it to the
product. CBF tables contain details of the characteristics to be used and the permissible values and

combinations.

Master Data — Application-Specific Master Data — Demand Planning — Configured Products —
/ISAPAPO/IPMO1 - Maintain Master Data for CBF

Integrated CBF Profile Maintenance

Maintain Profile

Initial |CBF Table o| [ZOP_CAR_SMATTY  [@)

S Display & Change
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Integrated CBF Profile Maintenance

O el |

B

D|&[s|[&]F

[ R ERIEE

CHF Tahle

Tahle |

Description

ZDP_CAR_SHATTA

DF 2R CHF CAR- SMATTA

&l &=l

NEEIEYE

_ st I oo

Table Data
iProduct;
CEF Table ZDP_CAR_SMATTA
Description DP ¥2R CBF CAR- SMATTA

B[R] [ &]F]8] 2] Fr][E] =]

CBF Characteristics

Char. Mame IDescription I

CAR_COLOR E Toyota Car Color
CAR_TRAMSMISSION | Toyota Gar Transmission
CAR_TRIM Tayata Car Trim

B METIES

B[E[& [&][F]H]

Characteristic Yalues of Tahle
CAR_COLOR |CAR_TRANSMISSION|CAR_TRIM |

BLACK ALUTO 4CL
- |BLacK ALUTO BCYL
| BLACcK MAMNUAL 4L
| BLAaCcK MARUAL BCYL
| wWHITE AUTO 4CYL
- |wHITE ALUTO BCYL
| wWHITE MANUAL 4CYL
- |wHITE MAMNUAL BCYL
| CBF_DELTA CBF_DELTA CBF_

DELTAS

b) Maintain the CBF profile and table to Product

Assign CBF tables to CBF profiles in integrated profile management.

Maintain tables and profiles for individual products

SAP DEVELOPER NETWORK | sdn.sap.com
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Integrated CBF Profile Maintenance

Maintain Frofile

Initial Product

& Dizplay & Change

Integrated CBF Profile Maintenance

m Tahles B=| Maintain Profile
D]E[®[@&[o] (&= (@] [F)]
- : Frofile Text APD DP-CBF SMATTE
Valid from
CHF Profile
Profile Text [ #ct]
APO DP-CBF SMATTA
¥-|a|l [H]|| ||°\E9|ﬁﬁ|ﬂ|l|%|
I|j:|'f';F'r|:|ﬂIEICEIF Tahles Charact values combinatn/ley IF{eIevant

= [ | APO DP-CBF SMATTA
= 2| ZDP_CAR_SMATTA
& Combination
& Combination2
& Combination3
& Combinationd
& Combinations
& Combinations
& Combination?
& Combinationg
& Combinationd

You can select Forecast planning indicator for the relevant characteristic value combinations

In the above scenario Car with 6 cylinder engine and Manual Transmission will not have planning indicator.

CAR_COLOR/BLACK CAR_TRAMSMISSIO..
CAR_COLORBLACK CAR_TRAMSMISSIO...
CAR_COLOR/BLACK CAR_TRANSMISSIO...
CAR_COLOR/BLACK CAR_TRAMSMISSIO...
CAR_COLORMHITE CAR_TRAMSMISEIO...
CAR_COLORMMHITE CAR_TRAMSMISSIO...
CAR_COLORMHITE CAR_TRAMSMISSIO...
CAR_COLORMHITE CAR_TRAMSMISSIO...
CAR_COLORICBF_DELTA CAR_TRAMSMI..

So there will not be any forecasting for the above combinations.

C) Maintain Component oriented logic indicator

This function is intended for use in over-planning or under-planning scenarios.
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After an initial disaggregation to CBF characteristics it is possible to make changes at detail level without
these changes being added to the total on the aggregate level. However to ensure consistency this
difference can be displayed in the planning table in a separate row.

22 ][] [F[HE]E][=]

SAProfileiCBF Tables ICharact. values combinatnikey IREIE___ I
= [ ] APO DF'-CEIII?CDmpnnent—Oriented Logic
T CAZOP_CA oo .
—| LDP_CAR_SMATTA:
@ LI T i RANSMISSIONAUTO CA.
B com| PF IR CHE CAR- SMATTA LANSMISSIONAUTO G,
@' Corm RANSMISSIOMNMARLIAL
& Com Lse Caomponent Logic PAMSMISSIORALUTO CA. .
@' Com EAM SIS SO MRAMNUAL .
@' Corm WR_TRAMSMISSIONICER. .
K| D]

Demand Forecasting:

a) Characteristic Value Combinations:

A characteristic value combination is the combination of characteristic values with which you want to plan. It
is only possible to plan data if you have defined such combinations.

Characteristic value combinations are defined for master planning object structure and these combinations
are valid for all planning areas based on this planning object structure.

Master Data —»Demand Planning Master Data — Maintain Characteristic Values.

||I3' Dizplay Existing Charactaristic Combinations

BE B EE = EE|
T Data recards selected far Planning Ohj. Struct.: ZDP_CHBF
GALOCNO|GAMATNR | 9AMY_PROF| 9AMY_ROW|  9AMY_TAB

internal Format |

3200 1596 32 1 3308
3200 1596 a2 2 3308
3200 1596 3 3 3308
3200 1596 32 5 3308
3200 1596 a2 a 3308
3200 1596 3 7 3308
3200 1596 32 g 3308
SAP DEVELOPER NETWORK | sdn.sap.com BUSINESS PROCESS EXPERT COMMUNITY | bpx.sap.com
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b) Maintain Forecast Profile

Define univariate forecasting profile for the planning area to forecast for the next 12 months based on the last
24 month history.

Transaction: /SAPAPO/MC96B - Maintain Forecast Profiles

Maintain Forecast Profile

mMaster Prl.

Basic Settinns

= Planning Area \ZDP_Y2R_CEBF_PAA [=)
> Master Pri ZDP_CBF_AUTOFCT_MS81 | w| (0710 | sSaved
Description |DF'-|:BF-'I.I'2R-F|:|HEE.“.5T BUTO MODEL-SMATTA |
Forecast Key Figure | 9ADFGST (7 Forecast |

Additional Settings

Feriod Indicatar |F| Fiscal Year Variant |_|
[ Lifecycle Planning Active %

Forecast Horizon

Fram Ta Periods |12 Offzet
| T[] 12 | [ ]

History Horizon

Fram Ta Periods |24 Offset
| [ 24 | ]

Maodel Selection

Linivariate Forecast |.ZDP_CEIF_AUTOFCT—EMA‘I“ -
[ Multiple Linear Regression | | -
[ ] Cormposite Forecast | |»
SAP DEVELOPER NETWORK | sdn.sap.com BUSINESS PROCESS EXPERT COMMUNITY | bpx.sap.com
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# Master Pril. 4

A% Univatiate Profile

&% MLR Profile

{ Composite Forecast

Basic Settings

= Frofile \ZDP_CBF_AUTOFCT-SMAT w| Texst  |DP-CEF-SMATTA-AUTOMODEL |
Read Histarical Data
Key Figure \98YHISTORY [#)  wersion 0oo [5)

Model Parameters

53[&]

Forecast Strateoy

Alpha

Forecast with Automatic Model Selec

0.30| Beta [0.30) Gamma 0.30] Sigma [1.25| Periods [12 | Variation

—

Alpha 2

Weighting Profile

Trend Dampng Pl

Hist. Yfal. Markngs

Diagnaosis Group

Caontrol Parameters

Outlier Carrection | Ex-PostMethod =] []¥ithout Leadng Zeros
[]Add Up Decimal Places Crays in Period
Forecast Errors
[w]MAD []MsE [w] RHSE [w] MAPE []MPE [] Errar Tatal
| Pramation

c)

Define Planning Book

Planning books determine the content and layout of the interactive planning screen and it is based on the
planning area. Planning books can be created for individual planner or department and corresponds to the

planner requirements.
Transaction: /SAPAPO/SDP8B - Define Planning Book

SAP DEVELOPER NETWORK | sdn.sap.com
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2 Here, vou assign the planning book to the planning area

Flanning Book

Assign planning book to planning area
Flanning book |EDP_V2R_EBF_SHP.TTP.EI1
Flanning book text |DF‘-EHP.RP.ETERISTIE BASED FORECASTING- SHATTA

Planning area \ZDP_Y2R_CEF_PAQ1

s

Include standard functions
[ 5upply Metwork Flanning [ IManual Proportion Maintenance
[ Capacity Planning

[ Transport Load Builder

[] Deployment

Mavigate to views
[]Promaotion

[+] Univariate forecast

[ Multiple linear regression
[]composite forecast.

s=ign Key Figures to Planning Book
3 key Figure Used in Wacros

FPlanning Book FPlanning Area
= =
% Corrected Forecast /B8 Corrected Forecast
% Forecast /B8 Forecast
| History 8 History
3 Manual adjusted forecast ih Manual adjusted forecast
SAP DEVELOPER NETWORK | sdn.sap.com BUSINESS PROCESS EXPERT COMMUNITY | bpx.sap.com
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Characteristics

&zsign Characteristics to Planning Book

Planning Book

Planning Area

<)

WHEY

v

v

A AP Location

A AP0 Product

A APO Planning Version
A Toyata Car Calar

ﬁ Toyota Car Transmission
A Toyata Car Trim

M ~P0 Location
M8 AP0 Product
ﬁ Characteristics-Based Forecasting: Profi
M Characteristics-Based Forecasting: Row
ﬁ Characteristics-Bazsed Forecasting: Tahl

3 Here, you setthe attributes afthe key figures

ke Figure

Key figure 9ADFCST

[=) [ Save settings |

Descriptian

O Short description Farecast

(@) Lono description |F|:|recast

O Free tex |

Aftributes

ey fig. functn Ir_‘i’:l

[]VaM fram product master

key figure type |€| Key figure accuracy [] Ref. to version

3

[l Adopt units of meas. when setting agor.

LInit of measure

[] Save in database
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I Here, you define basic settings for the data view

/ key Figures '| Characteristics i Key Fig. Attributes 2 Key Figures E|
Basic Settings for Data Wiew
Data Wiew ZDP_CBF-SHMATTA_VIEW Status 2| Changes by author only
Data Wiew Descr. DPF CBF SHATTA YIEW
Period Informatian
Flanning Start Offset Period Labeling
TH Profile ID {Future) ZOP_SMATTA_12MOMTHS
TH Profile ID (Fast) ZDOP_SMATTA_Z4MOMTHS [w] VWisible Frm B2/01/2007
[ Harizon Q [#] Input Frm|@2/81/2007
Initial Colurmn Calumn Text Initial
Title nit Column
Tahle 1 DF CBF SMATTA PLANNING BOOK [] Uit column
[ Mot visible
Tahle 2 [] Mot ready for input
d) Interactive Demand Planning

Transaction: /SAPAPO/SDP94 - Interactive Demand Planning

Interactive demand planning can be used for several purposes that include to create the demand forecast
interactively, to validate different univariate forecast models, to verify the results of a forecast created in the
background and to process alerts issued in background jobs.

Demand plan can be created for the characteristics or characteristic combinations. This can be done either in
interactive demand planning or by running a background job. You can use the drill-down functions in the
header to see all the characteristic values.

e In this scenario, maintain the history for 24 months (032007 to 022009):

Planning Book: [Live] DP-CHARACTERISTIC BASED FORECASTING- SMATTA / DP

A 030 (3 (K] ‘ 1596 EII| Toyota Car Color | + | ¥ | Details (&l BII‘ Toyota Car Trim | T | ¥ | Details (@l BM Toyota Car Transmiss | T | ¥ | Details |
Selected 0.
reora | | S0 0e0 e [E [@ITIEETE 2] = [ [erlE) EE]
1595 EDP CBF S _|Toyota Car Color |Toyota Car Trim | Toyota Car Transmission |Unit (M 0372007 |M 0472007 |M 0572007 M 062007 ‘M 0772007 ‘I\ ;
History Total Total Taotal EA 510 492 546 433 462 [
BLACK Total Total EA 255 246 273 216 231
SEDAM 4CYL Total EA 170 164 182 144 154
Pazie | ALTO TRANSMISSION EA 85 82 a 72 77
~ & s¢ MAMUAL TRANSMISSION EA a5 a2 91 72 77
&E SEDAN BCYL Tatal EA a5 a2 91 72 77
‘?’E AUTO TRANSMISSION EA a5 82 91 T2 7
:%E WHITE Total Tatal EA 2565 246 273 218 2N
EHE SEDAM 4CYL Tatal EA 170 164 182 144 164
» AUTO TRANSMISSION EA 85 82 a1 72 77
Flanmin, | MAMNUAL TRAMEMISEION EA ag a2 a1 72 7
ER= SEDAM BCYL Total EA ag a2 a1 72 7
[l AUTO TRAMNSMISSION EA ag a2 91 72 7

e  Execute demand forecasted for next 12 months (032009 to 022010):

SAP DEVELOPER NETWORK | sdn.sap.com BUSINESS PROCESS EXPERT COMMUNITY | bpx.sap.com
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] | 1596 E|I| Toyota Car Color | + I + I Details (all E|I| Tovata Car Trim I + I ¥ | Details iall) E|I| Tayota Car Transmiss I t,-l ¥ | Details »
I T | e = U ed G e R G (< 3 (=]

QDP CBF S |Toyota Car Color |Toyota Car Trim  |Toyota Car Transmission |Unit  [M 0372009 ‘M 04/2009 |M 052009  |M 06/2009 |M 07/2009 |I‘u';
Forecast Total Total Total EA 16 a04 492 480 468 [l
BLACK Total Taotal EA 258 252 246 240 234

SEDAMN 4CYL Total EA 172 168 164 160 186

AUTO TRAMNSMISSION EA a6 a4 g2 an 78

MAMUAL TRANSMISSION EA g6 84 g2 a0 T8

SEDAMN BCYL Total EA a6 a4 a2 a0 T8

AUTO TRAMNSMISSION EA a6 a4 g2 an 78

WHITE Total Taotal EA 258 252 246 240 234

SEDAMN 4CYL Total EA 172 168 164 160 186

AUTO TRAMNSMISSION EA a6 a4 g2 an 78

MAMUAL TRANSMISSION EA g6 84 g2 a0 T8

SEDAMN BCYL Total EA a6 a4 a2 a0 T8

AUTO TRAMNSMISSION EA a6 a4 g2 an 78

e Add Manual Adjusted Forecast:

] | 1596 H|I| Toyota Car Color I + I + I Details (all) E|I| Toyota Car Trim I + I + I Details (all) H|I| Toyota Car Transmiss I + I + I Details

B[oeson [wmowene [F[@[T@E[E @[] 0 [ [Snles]

E®DP CBF SMATTAPL__|Toyota Car Co_ |Toyota Car Trim |Toyota Car Transmission|Unit M 032009 |M 04/2009 |M 05/2009 |M 06:2009 |M 072009 |m [+
Manual adjusted forecast | Total Total Total EA 12 13 12 24 =
BLACK Total Tatal EA 3 9 [3 12 15 |

SEDAM 4CYL | Tatal EA 4 3 4 8 10

AUTO TRANSMISSION EA 2 3 2 4 5

MAMNUAL TRAMSMISSION | EA 2 3 2 4 5

SEDAMBCYL | Tatal EA 2 3 2 4 5

ALUTO TRANSMISSION EA 2 3 2 4 5

WYHITE Total Tatal EA ] 9 [3 12 1%

SEDAM 4CYL [ Tatal EA 4 5 4 8 10

ALUTO TRANSMISSION EA 2 3 2 4 5

MANUAL TRAMSMISSION | EA 2 3 2 4 5

SEDAMBCYL [ Tatal EA 2 3 2 4 5

ALUTO TRANSMISSION EA 2 3 2 4 5

e  Execute Macro to calculate Corrected Forecast (Final demand) which is the sum of the Forecast

and Manual adjusted Forecast:

] | 1596E|I| Tovata Car Colar I t,-l + I Details (all) E|I| Tovata Car Trirm I t,-l * I Details (all E|I| Tayota Car Transmiss I t,-l + I Details
B[ 0 [@omn: [FRIT[@EIE[2 7] [ [@0]es| @]

QDP CBF SMATTAPL | Toyota Car Co_ |Toyota Car Trim |Toyeta Car Transmission|Unit (M 0372009 |M 04/2009 |M 052009 |M 062009 |M 07/2009 |M Z
Corrected Forecast Total Tatal Total EA 528 522 404 504 498 @
BLACK Total Tatal EA 264 261 252 2482 249 |

SEDAM 4CYL Total EA 176 174 168 168 166

AUTO TRAMNSMISSION EA ag a7 a4 a4 g3

MAMUAL TRANSMISSION [ EA ag ar a4 a4 a3

SEDAM BCYL Tatal EA a8 a7 a4 a4 a3

AUTO TRAMSMISSION EA a8 a7 a4 a4 a3

WHITE Total Total EA 264 261 252 252 2449

SEDAMN 4CYL Total EA 176 174 168 168 166

AUTO TRAMSMISSION EA a8 a7 a4 g4 g3

MAMUAL TRANSMISSION [ EA a8 a7 a4 a4 a3

SEDAM BCYL Tatal EA a8 a7 a4 a4 a3

AUTO TRANSMISSION EA as a7 84 84 83
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Related Content

1. SAP Help: http://help.sap.com
2. http://help.sap.com/saphelp scm50/helpdata/en/58/39df3a6610696ae10000000a11402f/frameset.htm

For more information, visit the Supply Chain Management homepage.
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Disclaimer and Liability Notice

This document may discuss sample coding or other information that does not include SAP official interfaces and therefore is not
supported by SAP. Changes made based on this information are not supported and can be overwritten during an upgrade.

SAP will not be held liable for any damages caused by using or misusing the information, code or methods suggested in this document,
and anyone using these methods does so at his/her own risk.

SAP offers no guarantees and assumes no responsibility or liability of any type with respect to the content of this technical article or
code sample, including any liability resulting from incompatibility between the content within this document and the materials and
services offered by SAP. You agree that you will not hold, or seek to hold, SAP responsible or liable with respect to the content of this

document.
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