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Why should you care? Lireblbosneic .

Experience Matters....

* Increase your flexibility to meet customer business
requirements without modifications. There Is almost
no requirement that can’t be developed and
therefore met.

= Because we are not performing MODIFICATIONS
to core SAP code, Support Packs and Upgrades are
much easier and less labor intensive
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The Enhancement Paradigm

Experience Matters....

One of the advantages of SAP software is the possibility
to adapt the software to your own requirements and the
possibility of keeping the adaptations during upgrade.

Ways of adaptation:
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The Enhancement Paradigm

Experience Matters....

One of the advantages of SAP software is the possibility
to adapt the software to own requirements and the
possibility of keeping the adaptations during upgrade.

Ways of adaptation:

= Customizing
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One of the advantages of SAP software is the possibility
to adapt the software to own requirements and the
possibility of keeping the adaptations during upgrade.

Ways of adaptation:
= Customizing (="
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Experience Matters....

One of the advantages of SAP software is the possibility
to adapt the software to own requirements and the
possibility of keeping the adaptations during upgrade.

Ways of adaptation:
= Customizing [*°
* Enhancement

= Modification
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The Enhancement Paradigm

Experience Matters....

One of the advantages of SAP software is the possibility
to adapt the software to own requirements and the
possibility of keeping the adaptations during upgrade.

Ways of adaptation:
= Customizing |

= Enhancement

= Modification
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Disadvantages of modifications
= No support for parallel developments

= Will appear much more often in adjustment
tools(SPAU)

= Higher adjustment effort

WWW.itpsap.com
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One of the advantages of SAP software is the possibility
to adapt the software to own requirements and the
possibility of keeping the adaptations during upgrade.

Ways of adaptation:
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= Customizing
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= Enhancement

= Modification
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‘User-Exit’ - i1s one of the very first mechanisms

provided by SAP to execute custom code in between
the standard SAP control flow. This Is implemented as
subroutine call (PERFORM xxx). A classical example
for User-Exit is MV45AFZZ include in order
processing module of SAP R/3. Though this include
object doesn’t fall under customer namespace, the
object doesn’t get overwritten during upgrade.
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‘Customer-Exit’ - iIs better than the user-exit, In
the sense that it is implemented using Function
Modules and so has a well defined parameter
Interface. Also since the custom coding done as part
of these customer-exits is located away from the

original SAP code, the maintenance is easier than
user-exits.
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‘BTES’ (Business Transaction Events) - This
enhancement technique was developed for the
Financial Accounting component (Open FI)

Application developers must define their interface in
a function module, an assignment table is read in the
accompanying (generated) code, and the customer
function modules assigned are called dynamically

Find for Character String “OPEN_FI PERFORM” In
source code

WWW.itpsap.com
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‘BADI-s’ (Business Add-Ins) - as they exist in pre

NWOA4s releases are now called old classic-BADI’s
This was the first object-oriented way to enhance the
ABAP system. This, to a certain extent, allows
multiple implementations with limited filter support.
The classic-BADI’s are implemented using ABAP

Objects.
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Integration of several enhancement types
= BAdIs

= Function Group Enhancement

= Class/Interface Enhancement

= Source Code Plugins

= WebDynpro Enhancement

Into the Enhancement Framework

= Switchable by Switch Framework

= Enhancement Browser

= Upgrade support

= Possibility to document and group enhancements
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[Simple] Enhancement Spot [Simple] Enhancement Implementation

Composite Enhancement Spot Composite Enhancement Implementation
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Composite Enhancement Spots
B Container Objects

B Can contain

— Other Composite Enhancement
Spots

[Simple] Enhancement Spot

— [Simple] Enhancement Spots
Enhancement Elements:

Such as a [Simple] Enhancement Spots

BAdI-Definition B Container Objects
B Can contain Enhancement Elements

Explicit Enhancement Options
B Enhancement Definitions
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Composite Enhancement
implementation

B Container Objects

[Simple] Enhancement
Implementation

B Can contain

— Other Composite Enhancement

Implementations )
— [Simple] Enhancement Enhancement Implementation

Implementations Elements:

[Simple] Enhancement Such as a
Implementation BAdI-Implementation

B Can contain Enhancement
Implementation Elements

Enhancement
implementation Elements

B Implementations
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Search for
B Enhancements possibilities (Definitions — typically provided by SAP)
B Enhancement Implementations (typically done by Customer)
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Integrated into Object Navigator (SE80)
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Enhancement browser integrated into SE80
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Source Code Plugin Technology
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Explicit Enhancement Option

*Predefined enhancement options can be defined in source code.

Implicit Enhancement Option

*At common enhancement places, implicit Enhancement Options are
avalable.

"Examples:
—Beginning/End of Include
—Beginning/End of Method/Function Module/Form Routine

—End of a structure

—End of Private/Protected/Public Section of a local class

WWW.itpsap.com
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Enhancements |
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Use Change Mode for creating enhancement points &
sections.

B use button 'gf'? .Display <-> Change* to switch to change
mode.

Use Enhancement Mode for creating enhancement
iImplementations.

B use button ,, i (@) to switch to
Enhancement mode

B use button ,,Display <-> Change* dﬁ to leave Enhancement
mode

WWW.itpsap.com
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Implicit Enhancement Options

Experience Matters....

To view all the implicit options available in a source code, choose ‘Edit -> Enhancement Operations -> Show
Implicit Enhancement Options’ from the editor.
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Implicit Source Code Enhancement Options

You don't need to have an explicitly defined enhancement spot in order to implement these enhancements.
Just position the cursor on any of these implicit points and choose ‘Create Enhancement’ from the menu to

implement it.
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There are two types of Explicit Enhancement options available. One which can
be provided at a specific place - called Enhancement Point, and another which
can be used to replace a set of statements — called Enhancement Section. For
this, we now have two new ABAP statements.

« ENHANCEMENT-POINT

« ENHANCEMENT-SECTION

When the Enhancement-Section is implemented, only the implementation
gets executed and the original code doesn’t get executed. This is a new
technique, which didn’t exist previously in any of the old ways of enhancing,
to exclude any standard SAP code from execution. Because of this, there
can be only one active implementation of an Enhancement-Section. On the
other hand, there can be multiple active implementations of an
Enhancement-Point, in which case all the implementations will be executed
with no guarantee in the order of execution

WWW.itpsap.com
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ABAP Editor: Change Report SEFW_01AS_FLIGHT
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Explicit Source Code Enhancement Options
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ENHANCEMENT 1.

Ll T WRITE ‘Hello
. , szf Paris’ .

WRITE ‘Hello World’. ENDENH™ "~ ==
ENHANCEMENT 2.

ENHANCEMENT-FOINT epl SFOT L WRITE 'Hello

sl. T London’ .
ENDENHANCEMENT .

—____ ENHANCEMENT 3.
ENHANCEMENT-SECTION ep2 WRITE 'Enhanced’.
SPOTS s1. ENDENHANCEMENT .

WRITE 'Original’.
END-ENHANCEMENT-SECTION.

WWW.itpsap.com
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When the Enhancement-Section is implemented, only the
Implementation gets executed and the original code doesn’t get
executed.. Because of this, there can be only one active
Implementation of an Enhancement-Section.

On the other hand, there can be multiple active implementations of
an Enhancement-Point, in which case all the implementations will be
executed with no guarantee in the order of execution

WWW.itpsap.com
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Function Group Enhancement Technology
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All application function modules can be enhanced by adding parameters to the standard function module
interface. These parameters must be ‘optional’ in nature, since adding a mandatory parameter will require all
calls to be changed. Additionally any function module that is part of the Central Basis can not be enhanced
(for example: function module ‘POPUP_TO_CONFIRM?). From the menu, choose ‘Function module ->
Enhance interface’ to add optional parameters to a function module.
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Function Group Enhancements

Experience Matters....

Think about all the steps that customers currently go through for adding new parameters to a BAPI. Cloning
of BAPI is an option but maintaining and syncing up during upgrade could be a nightmare. Now with a
combination of Function Group enhancement and Source code plug-in, BAPI's can easily be enhanced to add
new parameters and add custom logic to process those parameters.
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Class Enhancement Technology
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Class/Interface Enhancements allow addition of:

B optional parameters to existing methods
B methods

B events and event handlers

B references to interfaces

B EXits to existing methods
+Pre-Exit — Called at the beginning of a method
+Post-Exit — Called at the End of a method
+Overwrite-Exit — Replaces the original method

WWW.itpsap.com
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Choose menu option ‘Class -> Enhance’ to add new methods or
parameters.

Adding new methods
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Method Pre.

Endmethod.

Method Post.

Endmethod.
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Choose menu option ‘Edit -> Enhancement operations’ to add or delete
the Pre/Post/Overwrite exit methods.

= pER
_:-ss Er.ll l_-‘:l|l:| |_||.|I|If=IT-I| _rm.'nr\-merl: -r":e-'n ‘-IE'lF

& | Chosse F2 |@n SRS 0o OB OF

FindReplace Cirl=F
Enhan— TEND_SERVICES (ZVENKY_TST1_El4_CL)
Ingeed fine Cla+Fi0 - — - -
LEISI oo rew curs B I I lei LocatTioes Jfus imalomentaton [fisf Matros [f] Class dosurantatian
Class inler s WILES Irriletresned J Aclive (Fewisad)
. . — I —— o I:ﬁ — ,_:::.- ey _.-— r'Il-u—.lI
MR nls | Tioes , Rlases
(o Paam [ (5100 ] 6] B0 (@) e
Maihod ""'dﬂ"i“"" “F'"“"'.'"r‘ 2 JD‘_‘EE“E‘AE!L - |Pro-Ent|Post Em |[Cvorwnite. St [Enhancemont implarnentanos
REBISTRY | Fato = |nsa Pre-Mothod poisiry Value
gHEEIETFI'I'_ Cancel Ets Inss Posl-Menod
[RES]GTRY pev—remrr—yrcorwoocreTswTT™  Oyenwiils-Mabiods hirculigen Mdfﬂﬂ Pre/Post/iOverwrite axits
(GET_UPLOAD_DONKLOAD_PATH STat1c Fubll | it Bro.Method ‘/
[COMSTRCTOR [rest ancPublt 3 Eulm p—
iam FL SLatic PDIL | yarwilte-Mamods idsthen
[BET_GUT_VERS]10N Sratic Publi e ety

]% static Priva
|22 _A¥ _MEW_HETHGD i Privs My new method added thu eahancemant 1o get disk usage ¢ SVENMEY_TET1_E14 €41
| A’ddtng new method

Enhancing global Classes | Interfaces|

WWW.itpsap.com



http://www.itp-consulting.com/
http://www.itp-consulting.com/

&

Qo)
' ' InformationTechnology

PJI.ETHEHE | N T

Content

Experience Matters....

BAdi Technology

2 L I R R R

WWW.itpsap.com



http://www.itp-consulting.com/
http://www.itp-consulting.com/

®e
" InformationT:

PARTNERS,; INC

What 1s a Business Add In

Experience Matters....

A BAdI

= |S an anticipated point of extension—these points act
like sockets and exist in the original source code

* |s a predefined anchor for an Object Plugin

* has a well-defined interface in contrast to source
code plugins and is therefore more stable to
changes in the original source code

WWW.itpsap.com
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Comparison: Usage of
Classic BAdi vs. New BAdI

With Classic BAdI

DATA: bd TYPE REF TO if_intf.

DATA: fi1t TYPE fit.

CALL METHOD cl1_exithandler=>
get_instance
EXPORTING
exit_name "BADI_NAME®
CHANGING
instance = bd.

flt-lang = 'D".
CALL METHOD bd->method
EXPORTING
X 10
flt_val fit.

selecting implementations and issuing calls is

mixed

calls are redirected over a proxy class

WWW.itpsap.com

@
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Experience Matters....

With New BAdI

data bd type ref to badi_name.
get badi bd filters lang = ‘D' .

call badi bd->method
exporting X = 10.

Selection occurs when the handle is requested

Implementations are called directly (without a proxy)
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Comparison: Usage of
Classic BAdi vs. New BAdI

Experience Matters....

* The new BAdI evaluates as much information as possible
during compile time.

= Better Performance/Lower Memory consumption
= Database access only at compile time

= Statically typed comparisons at runtime

* [nternal handle-class integrated in SAP Kernel

= 40-600 times faster than Classic BAdIs

WWW.itpsap.com



http://www.itp-consulting.com/
http://www.itp-consulting.com/

&

Qo)
' ' InformationTechnology

PJI.ETHEHE | N T

Content

Experience Matters....

Switch Framework
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SWitCh Framework “:: nformationTechnology
Goals & Benefits |

Experience Matters....

Goal of Switch Framework:

Control visibility of repository objects at runtime through
switches

The Switch Framework can be used to
B Switch on industry solutions / Enterprise Add-ons
B Develop new functions without affecting existing ones

B Enhance delivered systems at partner and customer site in the
context of the enhancement framework with own functions

Benefits:

B Industry Solutions are available with every release and SP without delay (i.e.
timely provision of legal requirements),
CRT’s™ are no longer necessary for add-on systems

B Industry Solutions can be enriched by generic functions from other industries

WWW.itpsap.com
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Switchable Objects

Experience Matters....

...by package assignment
B Appends, Sl-, Cl-includes for structures in DDIC
B Fixed value appends to domains
B Secondary Indexes
B Append Search Helps
B Enhancement Implementations
B Switch Business Configuration Sets ( Switch BC-Sets)

...by direct assignment
Hm Screen elements & Flow logic
B Menu entries & functions
m IMG nodes
B Customizing

WWW.itpsap.com
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Switch

Business Function Set

n

m

Business Function

n
m
<_______ Switch

D

WWW.itpsap.com

@
‘.'
7' InformationTechnology

PARTMNERS, INC

r——

Experience Matters....

switch
B Repository Object

B Calculated states:
ON, OFF, STANDBY

B Transaction

Switch Framewaork

(a5 ]
e O o O A Pl Y R (= L] ] PR | = = s
S it ooy
EwdlEh | okl Sabss | Short Ted: [ combl. | COK-mwian
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T BERN_BMITCH_ il n u
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ETRAVELAG_AP P mn ETRAYELAL sppand 1 ] [+
EVATGH 1 off

GUIFDympin, Ama Wenuboos | Wenbiews | VisGiusler WG Hode | Cond

=) A=l TPr] Sl
Eitzh |Pm:lﬁ|w Etwort Dascrption
BEFW_EWYITCH_ 3 [ SERW_BWTCHED 2
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Business Function

Business Function Set
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Experience Matters....

Business Function

B Represents a piece of
business functionality

Contains switches

n Transaction
m
I ——— ——— ]
e ) . e ——— Business Function
C Business Function D
gllﬁ] OJE] (A& ¥ HEE] ] | D] ]| #eeced [Boatis |
n Bu=nies=s Funclion Dedrition
Buginess Funtiion | Enirt Test ) [cresed By |Crestedon
m BF 1 Industy  DBRGERE 12082004
| §SEPM_BUIS_FLRC Ind sty CWhEIERS 1T.062004
. | [=TRevELAG PR ETRAMELAG Appand 1 |Indusky  |DURGERE 02083008
Switch
[1][#]
_m Ewcluded , Husiness Funclion Beis
(=] [&]= 8] [Fa] (2] =]=]
Buskiess Funtion [EAmh ]T'.lna |Ehl:-rrTsﬂ

SEFW_BIUS_FLUINS SERA_BNITCH_2 |Actalion T
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Business Function Set
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Experience Matters....

Business Function Set

B Pool of business functions

B Represents e.¢g. one industry
solution

B Max. 1 can be active

B Transaction to create
BFS
B Use Transaction to

activate a BFS.

BURImERE FLURETIOoN Be

]

EN R N (E TR T (P S [ Svied P eied

(e P ss Fnrion Sei oo Te
TR T i o E

[cresirier Foeewdon |

I_ FEFR_273 BF for e BEAY |BCHAEIGERC] A0 E IME

= Hiainean Furctiara Rztskinn fanes II Bkl 1oL o beim

EEEGLTE FEEE
W{susn%n Furciion | o Disday [ #kwows on | Ungrade ﬁn:ﬁ Ted
v SEFm_EUE Fon O [u] O
LT STRWELG AR | [ | [ | [ |[STRRENGkmend |
SFW5


http://www.itp-consulting.com/
http://www.itp-consulting.com/

'h.r

Switch Framework: 9 ‘-'.nfm.r‘.fﬂﬂ.ﬁcnhgn.m
Architecture '

—

Experience Matters....

(" Bus Fct Set 3 \ Package
Bus Fct Set 2

Bus FctSet 1
Bus Fct F1

Switch 2]v

Switch 3]’ e —
-Mo
Bus Fct F4 EI‘ [Switch 4 | Package |\

— =

Most objects are switched via the
assignment of their package to a switch,
e.g.

- DDIC objects (e.g. appends)

- Enhancements

- Transactions

- BC-Sets

Objects with no direct package relation
are directly assigned to a switch, e.g.

- Screen elements

- Menu entries

- IMG nodes

WWW.itpsap.com
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Key Learning
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Experience Matters....

B The Enhancement Framework offers new possibilities to
extend the SAP Standard instead of modifying it.

| Plugins
- Enhancements
™ Enhancements
-
B The new than the

classic ones.

B The Enhancements offered by
and some other object types can be
as part of a Business Function Set e.qg.
an industry solution.

WWW.itpsap.com
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ROI/TCO

vV v Vv v Vv VY

WWW.itpsap.com



http://www.itp-consulting.com/
http://www.itp-consulting.com/

ROI/TCO

Experience Matters....

* Reducing TCO

* Enhancing objects instead of modifying them
reduces the effort for adjustment during SP
Import or upgrade.

WWW.itpsap.com



http://www.itp-consulting.com/
http://www.itp-consulting.com/

‘ 8
o ' 4 )
' ' InformationTechnology

PARTNERS,; INC

Experience Matters....

Best Practices

WWW.itpsap.com
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Best Practices

Experience Matters....

“With great power comes great responsibility”!

So, choose the options wisely. My best-practice recommendation for
the order in which the enhancement options should be considered
and used is:

- Use a BADI or Customer Exit; if there is no BADI or Customer Exit
to suite your need then,

- Try to solve it using Explicit Source code, Function and Class
enhancements; and,

- Implicit Source code enhancement should be the last option to
choose

WWW.itpsap.com
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Further Information

- Help Portal

hitp//help. sap.com
= Documentation = SAF Netweaver (04s) » Application Flatform
» ABAF technology » ABAF Workbench = Enhancement Framework

OKP / RKT Learning Maps
Internal SAP:
hitp //intranet sap_com/rkt-netweaver

Experience Matters....

w Consuling = SAFP NVW Ods = Creating Business Applications using ABAFP
Ramp-up customers:

Send mail to rkt@sap.com
SDN

http://sdn.sap.com

WWW.itpsap.com
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Thank You & Company Info.

Experience Matters....

O In Business Since 1993
O Women Owned

d Small Business Certified
O GSAIT 70 Schedule.

e

C:/ Bayer
LIKE US ON FACEBOOK - http://www.facebook.com/itpsapinc
Visit us at: WWW.ITPSAP.COM

Vo
’@5 Sravens Souumosa

WWW.itpsap.com
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Experience Matters....

" N? part of this publication may be reproduced or transmitted in any form or for any purpose without the express permission of IT Partners Inc.. The
information

" contained herein may be changed without prior notice.

" Some software products marketed by SAP AG and its distributors contain proprietary software components of other software vendors.

" Microsoft, Windows, Outlook, and PowerPoint are registered trademarks of Microsoft Corporation.

" II?M, DB2, DB2 Universal Database, OS/2, Parallel Sysplex, MVS/ESA, AlX, S/390, AS/400, OS/390, OS/400, iSeries, pSeries, xSeries, zSeries,
z/OS, AFP,

" Intelligent Miner, WebSphere, Netfinity, Tivoli, and Informix are trademarks or registered trademarks of IBM Corporation.

" Oracle is a registered trademark of Oracle Corporation.

" UNIX, X/Open, OSF/1, and Moatif are registered trademarks of the Open Group.

. Citrix, ICA, Program Neighborhood, MetaFrame, WinFrame, VideoFrame, and MultiWin are trademarks or registered trademarks of Citrix Systems,
Inc.

. HTI\ﬁI]L, f(ML, XHTML and W3C are trademarks or registered trademarks of W3C®, World Wide Web Consortium, Massachusetts Institute of
Technology.

. Java is a registered trademark of Sun Microsystems, Inc.

. JavaScript is a registered trademark of Sun Microsystems, Inc., used under license for technology invented and implemented by Netscape.

" MaxDB is a trademark of MySQL AB, Sweden.

. SAP, R/3, mySAP, mySAP.com, XApps, XApp, SAP NetWeaver, and other SAP products and services mentioned herein as well as their respective
logos are trademarks or registered trademarks of SAP AG in Germany and in several other countries all over the world. All other product and
service names mentioned are the trademarks of their respective companies. Data contained in this document serves informational purposes only.

. IT Partners Inc. assumes no responsibility for errors or omissions in this document. IT Partners Inc. does not warrant the accuracy or completeness
of the information, text, graphics, links, or other items contained within this material.

. This document 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.

. IT Partners Inc. shall have no liability for damages of any kind including without limitation direct, special, indirect, or consequential damages that
may result from the use of these materials. This limitation shall not apply in cases of intent or gross negligence.

. The statutory liability for personal injury and defective products is not affected. IT Partners Inc. has no control over the information that you may

access through the use of hot links contained in these materials and does not endorse your use of third-party Web pages nor provide any warranty
whatsoever relating to third-party Web pages.
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