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Weighting per Topic (not listed for all exams):

+=<8%

++=8-12%

+++ =>12%

Competency Importance Topic Primary

Articulate, explain, describe, and  60%
outline solutions and processes
in...

Build, implement, configure, 40%
model, and troubleshoot solutions
and processes in...

Way(s) to attain

Alternative Other
NetWeaver Overview + TAWI10 NWO001 SAPTEC
ABAP Workbench usage + TAW10 BC400,

BC401
ABAP debugger program TAW10 BC400,
usage + BC402
ABAP types and data TAW10 BC400
objects ++
Internal table definition and TAW10 BC400
use +
SQL statements incl. TAW10, BC400,
update strategies ++ TAW11 BC414
ABAP Dictionary ++ TAW10 BC430
Unicode + TAW11 BC402
Classical screens TAWI10 BC400
(dynpros) and selection
screens +
ALV Grid Control + TAWI11E BC405
User Interfaces (Web TAW12 NET310
Dynpro) +
Basic ABAP programs  TAW10 BC400,
and interfaces creation BC402
+++
Class identification TAW12 BC401
analysis and design ++
Enhancement and TAW12 BC425,
Modifications ++ BC427
Table relationships + TAWI10 BC430
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@
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. Appendix
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. Introduction to Object-Oriented Programming

n

. Object-Oriented Concepts & Programming Techniques
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. Object-Oriented Repository Objects
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. Class—Based Exception Concept
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. Shared Objects
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. Dynamic Programming
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SAP - Systems, Applications and Products in data processing”
ABAP — Advanced Business Applications Programming

X3 ME ©=3|: F3 (Back), F8 (20 alg)
<1F=Xt [TAW10_1-1, TAW10_1-2]>

1. The Big Picture

o SAP2| Products: SAP Business One(=B1) < SAP Business ByDesign < SAP Business All-in-One(=A1) < SAP Business Suite

° SAP Business suite2| 7 Z: Composite applications/SAP applications/SAP NetWeaver2 74,
L] SAP applications: &%l Z2]HS0l MM U= A LES /S 80 ¥= Z2IYS TE
L] SAP NetWeaver: &F3tE SAPS ME 0I8.

e Component: ApplicationSS HEs AIZES 2. 2 DS0A ZQ8 JISS ARHUENA NN & E=E QS0A A
JSRB AN 2H 80l K0!

° SAP ECC(Enterprise Central Component): CentralgtHl Z 28t applicationsE(defaultZ Z 28t)
o SAP Bi&: 7.1001 Z &l

< SAP Netweaver >

: 252 NetWeaverdt 2M10 1D NetwaverJt non-SAP2L S4&10] JHsS5HA 8 &.

° NetWeaver®| integration layers: People integration(AtEXt QIE{HIOlA 2t81), Information Integration(EI A0l CHEH B2 E), Process Integration(& S

Hel Z2HMA S), Application Paltform(NetWeaver Application Server= 01 J101 ZH)
° SAP NetWeaver Application Server

u SAP ECC, SAP NW Portal, SAP CRM, SAP SRM S8 25 SAP NetWeaver AS(application server)E default2 M 0FEHC|

[ ] NetWeaver WAS(Web application server)= 3JtXI2 F4
* Presentation layer — ex) SAP GUI, Browser
* Application layer — JAVA/ABAP/JAVAABAP
* Database layer — 0421 DB system XI& &

2. Navigation
° SAP GUI & : HOIZZ SAP AIAEN F2. (Client EZ0IA)
[ ] SAP GUI for the Windows
L] SAP GUI for JAVA
] SAP GUI for HTML
° Server 23
L] Dispatcher: 2t ClientWl M2 Q&N st WESE MO

L] ICM(Internet Communication Manager): SAP& 0| WeblME SEGtES T2 F= 6Lt Demon. SAP GUI for HTMLZt Dispatcher ¢

aHs.
° SAP GUI 212 Al ® 3t8: SAP Easy Accessstd.
° SAP user interface (T p.43) : @XlEe FHFX

u Command field
[ ] Menu bar
L] System toolbar : & =0}
[ ] Title bar
L] Applications toolbar: AFZXJF #1E Jis
[ ] Tab pages
Status bar
° SAP GUI 22Z5)].
] ol =8t StAHE 0012 22|
[ ] ‘/nend’EE /nex’ Y. (‘/nex’'E SOHEX %1 HIZ BT)
L] Ol 0ll A System—>Log off &I &€f
° Easy Access 8219 2%
] Favorites2 Role-based menu(ciE AFEXQl A0l et Ol MAHOF Selth)US.
° Function& &&ot= YY
u Ok code field0ll T-code2 &
] Ol HHOIA Sl item &
L] SARD| 2IAENM HES
° System —> status: L{Jt ST ’“AEW AE systemOfl CHEH JHEAQL HEIt LIS,
° Navigation keys
L] TAB: field groupOil Al field element2t OIS Al
u Ctrl+TAB: CtS field group2 B M field element2 0l
u CTRL+/: Ok code field2 0lS
° Command
L] /ni8 M transactiong F A&
L /NXXXX(XXXXE t-code): &M A8 Z0|H session2 EZ0tD XXXXE A&
L] Jo: &TH session #2451 MZ session & 2 M
u JOXXXX: ST session &2{F1 M2 XXXXE &g sessions & [
u /nend: &4 session2 ZEE [H. Confirmation dialog boxJt &
u /nex: & sessiong confimglol Z2& M
L] /it 8T AL2 =0l sessiont Z=E M
° Help
] 11 EHE* input field2l 2/0] &2 S
] S g input field2l possible entries(E2 2 ol e =88 =.
° SAP lerary(Onlme documentation) : system function, release g SO0l Uit 2 2D AS O
u http://help.sap.com
L] http://sdn.sap.com
3. System Kernel
° Single-tier/two~tier/threetier configuration
] Single-tier: 2& Z 2 AHlA task(DB, application, presentation process)Jt atLtSl AFE A =& Lt
L] Two-tier: App/DBJt & pclil, presentation® S8 THE MHOUIAM =&, E%‘E @ E. App/DB MH0I H201 20+ Ze2ld 201
g & JACOZ FHGH &S.
[ ] Three—tier: 21212| layerJt XHAIS| hostE JHA. (DBE =2I& 22 &tLH). JI& 20l AF2. MHIF =& [ application layer®l serverE

)ﬂ ‘—EI /\ Oll:}
° =22 Client/Server configurations (J1E€!) : 32 tierdt AU A ‘SAP R/3'2t1D £5.
u Presentation processes: AFEXJt 2E Fot= &2 (ex. el pc)
L] Application processes: SAP GUIE Sall Clientdt MHIAE QEGIHE 0I2 Xe2lotd MHIAZS HBaFE layer

of
ot
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L] Database Processes: AI&XJt QEE datalt S0 AUCH

° The instance
] (SAP) instance(=2l® JHE) 2t Application Server(H/WX JHE)2 | ASH 201,
L] St O Olatel MHIAE HIEB3kE SAP System componentES |2 2elat2l unit.
° SAP System@ 2x (21I11)
] Presentation layer(level): SAP GUI S£= Web browser
] Application level: load balancingS ®Iaft 0i2 ZFH ALE
* Central instance
° AS ABAPOII X Message Server2t Enqueue work processor® 21 U= instancedt central instance®
° AS JAVAOI Al Software Deployment ManagerE 1) U= instancedt central instance.
° Enqueue instance: DBOl job ==& Al, LockS &1 oiHcts AEs 8.
° 8ot central instance2 DBIF 22 pclil 22|, 121 central systemOIE} StCE
° LI XI= OH dialog instanced.
* Central service instance
° AS JAVAOI A Message Service@t Enqueue serviceS Jt&l IH410] Central service instance.
° SDME Jt&l 240l Central instance.
[ ] Database level

° AS ABAP Processes

L] Jt& &<t communication? @&, (0fHE work processS0/ 0t5'!)
* ABAP message server(MS): userdt %S F2 ZQ. MY s Ys MBI SHZAIZHES. DispatcherSDt SIS Al load WA S
BB
* Gateway(GW) : SAP system0| 2/5 AS%t S&I& & UAZSF = server
* ICM(Internet Communication Manager): SAP system ©H0il =T, Web&23 S XIR56tJ| 98 otLtel OHLIM. Demon.

et |
SAP AIAES0l web Z2ES(HTTPE2)S AT == UALS W=

L] F2t (B2/5t91= SAP &9 CHYEH componentS LIEHE)
* ABAP Dispatcher (2. BIE): lY SAP system &9 nEFel(Fet N2 &Y S). A0 LH LS processll EE.
[ ] 5kl (52tXl work process ZFE Z0IE 3i1)
* Dialog(D) : AFEXHIL ALESHE MAl 38, 2lAA 20l &, |8 I, 0120l S &. Dispatchers Z A 24,
* Update(V) : DBOIl CH&C| DataZ update, 4, delete SS #=85H= process. AIAEE X4 GiLE.
* Background(B): AtE XSl =0l 20X &l HEIEIE AES (sc eduling). Dispatcherg |4 GhLt.
* Lock Management(E = Enqueue work prosess) s system & St JHOF =TI SAIO data 822 U] A
* Spool(S): E20il 2 process Z2l. A AIAEY GHLIS processIt @&, Dispatcher otLt & 0124 JHSl spool process &
AS = UCH
° SM51: AS ABAP AIAESC| instanceS overviewst® 3.
° SM50: AS ABAP AIAEIN 228 AFZHSl instancelil S0 A= work process2l overview

° AS JAVA Processes

] s o9

* JAVA Message Service(MS): JAVA dispatcherE2l list2 server processSE 2el.
* Java Enqueue Service(ES): lock 22l
* Software Deployment Manager(SDM): Software JHZ 2tgd XIRaiF= OHLIX. JHLSH programE server®l EHF1, Y E2 It
HetM HE, 84358 = AES lls.
L] el
* JAVA Dispatcher: ot?l Z2MAS WEHel. Incoming requestSE server processS0il LHH S
] o<l
* Server process(S) : JAVA appS 8. QEAIEES Xel. Dispatcherd Z 4 6tLESl server processdt EXH. = 164,

° SIALI A= SAP systemOil ABAP stack/JAVA stack/ABAP+JAVA stacke& &
ABAP+JAVA stack ‘add-in installation’0l2t1) £2|J1& 8Lt ABAPSE 2
o JCo(JAVA Connector): ABAP stackt JAVA stackOl S4I6t)| Ich AtEE.

ArE2E &= ACH
JAVAE FIHHC=Z 2| 2

°
HJE

<AS ABAP processes>
° Buffer(Application levelOl =)

] DBZLEH 22 dataS L& buffering. /0 +5 =021,
n Application server €2 JtXI1D QUL
] Buffer= AFEXISl QAN 8 Mel =S W2 HECH
° Task—-handler
] St & dialog work processE Z2%R06t01 AtE36tD| 28 handler.
] Shared memory0ll L= contextZ roll in(context I &)/roll out(context X&)

° ABAPZ2 OpenSQLE AHE8tCH

] OpenSQL: SAPUIA AtE3dt= SAPOI S0l SQL.
u Oracle, mySQL & =34 &0[& SQLES 22 YY2Z AZE6H)| /.
u Database? ZFJ 0l S&HO0ICH.
° Native SQLS &, (AFEE JIs)
] Application levelOil Al buffering =8 £t
u DBl E&4 -> DB systemO| HHH Y MM DES MAAGHOF SHCF.
° Application level2| ERF QA4S
] ABAP interpreter
] DB interface (ZR!!)
* o5

° OpenSQL->Native SQLZ P&t
° Data HIH2! (Application server2l SAP H{IH0ll)
u Local buffer: ¢ MS 22 HIHO A2E DBNAl JtXl 41 bufferel data 2IE.

<Processing Dialog Requests>
° otLtel =208 ~a0l= 01l JHel work processIt AFEECH

o ofLtel T2 80| 0 A3elS AE5H)| oA E dialog work process)t Z 28HHl 015 ‘work process multiplexing’0let ) StCt.
(3t GtLEJE GtLtel dialog work process. PBO~PAI AtOIDJF GHLES| dialog work process At&3dtes J12t.)
o ofLtel dialog work process= 0421 user/programOilAl 23601 ALE8HCH =, dedicated TIAl &1 02 B & QUCH releasedi It HA ALESHLE

<Transactional Processing in AS ABAP>

° Transaction: processing unit. 4JtXl 40| AS-ACID
] Atomic: & XtA(all or nothing). & HMIJt &36tHLE, &M FHAC AL

[ ] Consistent: 224 (DBl 2Z4 XIHO0H)



L] Isolated: S&&. GtLIS| transaction AlE~Z2 DEMAME= commit 0l CHE transactionflM = == 2A0{0F &

L] Durable: XI&4. 8 commitel X2 I&£4S JHMHOF &
° P.90 DB Transactiont SAP transaction@| relationship

u PBO~Screen~PAIJt StLESl DB transaction

] 3tE0l =2 Dialog work processe & =3.

o

L] StLESl SAP transaction(= ABAP transaction)2 otLt Ol4tS] DB transaction@2 4. =, ABAP
commit0l L0oiLtE txS)S 20t StLHSAP LUW-logical unit of work)2 S 2 QUCH
<Lock Management>
° SAPOI A2l data consistencyES 2&06tI| A AIAE.

Ol&3dll 2 DB Transactions(implicit

° Enqueue processJt HIQ! HI2el0l &6 U= ‘Lock table'S 22822 M Lock JIs 8.
° Lock@lOl A= OIOIElE CIE ALEXDF DB=+E =Jt.
o Lock mode &&
] Write lock(lock mode Exclusive): B2 S otJ| Ioh lock. LockS 20 AFEXHJE 024 © lock Z2® =H0| & (cumulated)
L] Read lock(Shared lock): 0121 AFE XDt read lockS 2 %= RUCH
L] Exclusive lock(lock mode eXclusive noncumulative): @& SH#OF JockZ 4= US. LockES 2 MEXT MHE2 =Dt
L] Optimistic lock(lock mode Optimistic): read lock & SZ&otCHIF HAE datasS savedted D & M= write lock22 S,
° SM12: S TH setting®l lock LIS 20I&.
<Standalone Enqueue server/ABAP central services>
° St ¥2 L0Lt= DB TransactionS& commit0l HP HD XF dHUESZ2, & dES VB log table’ 0 20 CHHOBO o Z2l1)) ‘commit
work'S BtLt= =2 update work processor0fl A &0l AdSS AE, SHHA XLl L0, =, LUWEHIIZ commitdt=S &
< Print >
° SAP GUIOIA Print 2&Z LH2|I™ Dialog processordt TemSell Spool requestES ¥ 2l1), Spool processordt Output requestS 6t TemSeOl U4
= dataS ZElESHC}.(TemSe: spool R0l SHLRH H0tF= LAl HOIE)
° MNEX XHAI0l A S output request= t-code 'SP02'2 &0 Jts
< Background processing>
° Background work process: 2 ZE HIOIS0ll taskS 0l A Ha& Al2H0l Melotes &.
° ANEXS 20| BEAl ERF Y2 background M2l £t
° SMX(T-code): Background &g 20E
<Communication via the Gateway>
° Gateway(or gateway reader): SAP ERP system1t SAPJt Otl CHE AIAE 202 communication0l JtSotES oIl S.
] Communication #%: RFC, CPI-C
<Processing Web Requests>
° ICM(Internet communication manager)& Sall Jts.
[ ] Web 222 2H09| request= ICME Sall ABAP/JAVA dispatcher®il &Z&.
4. Communication and Integration Technologies
Key point: cross—system, ALE(Application linking enabling), RFC(remote function call), BAPI(ZR!), SOA(Service oriented architecture)
° ALE: plant maintenance, accounting, sales S =4t& business processS2 S8 = U= LE2 JI=.
° BAPI(Business Application Programming Interface): business object2l methodS.
<Remote Function calls and BAPIs> : 4Z A JtE 2!
° SAPOIM AFE &= interface JI&S
u ALE: Application link enabling
] BAPI: Business Application Programming Interface
u CPI-C: Common Program Interface Communication
u EDI: Electronic Data Interchange
] HTTP
u LU 6.2: Logical Unit Type 6.2
L] RFC: Remote Function call
* #2A AMAE S predefined function® S&& &+ UM HECH
° SAP AIAENICIE, 0153 AMAEDE RFC Sofl Sl
° RFC A28 fIaidE S AIAE 2+l technical connection2 Y010k SHCH(AM 2 destinationg XI &, connectionS #3)
0l£ RFC connection €& RFC destination0l2t) £ ECtH
Ex) (Calling system® Z272 IE - AAX 0 U= XYS SEoIAUCHE = Called systemOlls XY &40t HolT0f AUS)
CALL FUNCTION SY
DESTINATION DEST
EXPORTING -+
IMPORTING -+
° SM59: 01 AIAEIS HZGHN SHEX EntryE S8 & Us R (91 82 22 ‘DESTIH 6iJI0fl 0l2l 20l A0k
=13
° =M1 SM590 &2 AIAEO Entry SS->Calling system RFCZZ(Destination2 XI&HFO0IE)-> 0Ol2l HLHAHUH
Called system@ &)} SEE(MEIS9 XYE %)
* RFCE= communication process, parameter &£, error handlingS& &8t}
u OLE: Object Linking and Embedding
u SMTP: Simple Mail Transfer Protocol
u SOAP: Simple Object Access Protocol
u TCP/IP: Transmission Control Protocol/Internet Protocol
u XML: Extensible Markup Language

° BOR and BAPIs
u BOR: Business Object Repository
* BOROl= BO(Business objectS0l Z1H. (ex. EmployeeAbsence)

* BO= methodEE JHXID U= 015 BAPI(Business Application Programming Interface)et &. (ex. EmployeeAbsence.Apporove)
* CHAl 25l, BAPI= SAP AIAEN &9l BOS2l methodSE Jteld.
* HAAXMAME BOI IHXLD A= BAPIE Soll SAP system? S3& Functiong2 =8 Jis

] BAPI2 AI2 =X

Business processES #Z(link). Ex) ALES 0IE& M
SAP AAEIS InternetOl HZE [

SAP Business workflow 2t #2 & [Mf(conjunction)
Qe T2 AZE [0

LR X X R 2

SAP Business suite®l frameworkOl Al Ct2SH solutionS S&E [ SAPO 2IaH AtEE (ex. SAP CRM1IE SAP ERP2HS &1Z)



L] BAPI= CtE function moduleS 1t Ot&ILXIZ Function Builder(t-code: SE37)E Sall &+ HAEECH S LA BORWS BAPIZ &

olg #0ICh.
° Enterprise Services-Oriented Architecture(Enterprise SOA)
L] SAP R/2(Application layer2 DBJt SO{QUCH 2 SAP R/3(Presentation/Application/DB layer)2l =& Xt0I&.
* Host-based systemZt client-server-based systemOl2t= 2.

] Client-server 22X 2t Enterprise SOA(ex. B2B or WebService)
* Client-server /22 GtLES| application 2tOIAl GtLES| Business logicS X2l
* Enterprise SOA: 04 JHel AIAEI0 24tE 01 A= business process S G6tLES| process2 S0 GtLt2l application@2 M3I It
Soi& &,
u Enterprise SOASl S&: JI&E ER8& IS = 'E&']. System0| S4tE SH0A JtE S8 architecture
* application0] 25 0121 AIAE0 20 PEE0 ACH
* Application2 ABAPOILE JAVAZ 2SO AICH
* 2 E application0l A& CIOIEHIOIAS JtXID UK SLCH

* S EMots AMAE 89l JlsS(function)2 Enterprise SOA applicationtl €S =+ UCH
[ ] Enterprise service=
* MZ2 applicationE JIZE2l systemS modifyotXl 210 SUHC=Z s 2 U HECH
* Business processE &&&6t= O A0 OtF [AHGHTH
* oel AIAESS JIsES AI8E & UL
° Web Services

L] SAP NetWeaver ASOIl Al At23t= Web service EES

* eXtensible Markup Language (XML)

* Simple Object Access Protocol(SOAP)

* Web Service Description Language(WSDL)

* Universal Description, Discovery, and Integration(UDDI): 01212 ©88 Soll MHIAS M350 M3
u Web Service Alltel2

1) Service publication: Web Service providerdt X210t BHE MHIAS UDDIN S5

2) Service search: Web service userJt AH&I0l &6t= MHIADE A=K UDDIE B M

3) Service execution: &dt= MHIAS oW AIEXI MHIAS AIS6DI A8 F2IL S0IUse WSDL(Web Service Description

Language)E AFE5t01 MHIAE 0IE8HTH.

= ACH

o

5. Flow of an ABAP Program

1 SAP= 3-tier(Presentation/Application/DB layer) EZ0Al Enterprise SOAZ E0{Jt1 U= AEHL.
° 3-tier
[ ] Presentation view
* SAPE 2 YHY
° SAP GUI
o Enterprise Portal (SAP Product 0182}
° Web Browser
] Application layer
* ABAP ProgramOl| Application serverOil Al A& /xHel &
u Database layer
* AN ABAP Z2 2 0JI0 MEZN UCH
° Flow
] Presentation layerOl A userdt R&& Z2ANAS

] Application layer2l Application serverJt DBOl M&E O U= ABAP programE 22| 22z i AAIH Xal
u ABAP program2 Z 25t dataS Databaselld 2.

° Process flow of a program with selection screen and list
] Presentation layer0il A AFE X2l MHIA 2F
u Application layerOil Al ABAP runtime systemOl ABAP Z2]&S 2SAIH MHIA M3
* 2HE programE DBOIlA ABAP runtime system?l 0222 S&.

* 2780l A3 Selection screen0| 201
L 4 ANSAZFH R YHS &) ABAP Business logics Xclg.
° Bhor Business logicg & & function(function module)0l 0101 UCHH reusestCt.

(run—time AlOI Repository0fl MZ&E0f & function moduleE 2 )
Ex. DBOIA dataE FS/MEot= 22X X3 MOZ function moduleZ 2HSO0IE 1 reuse

* Z1 S8 ASHOZ AEX0H 20 S(presentation layer)
6. Introduction to the ABAP Workbench

u Repository(= Dictionary): ClientOil 23 €10l & == QUCt. Program, data, 25 informationS0l S0 UCH

] Repository= application componentsE& & (FI, MM, CO, SD-+)

[ ] Application component= 0ief JH2l packages2 +4

] Package Q0= 2t& & objectS0l =2l&Ql JIE0 2dh F2E0 S0 UCH
] RIS(Repository Information System: ‘SE84’ — Object Navigator4! 84): Repository2l objectES &O0t= £ QUCH. (repository©| search tool)
L] SAP Application Hierarchy(‘SE81’): application componentS€ £ = ULt

Working with the object Navigator

° Screen Painter(SE51) : screen? &%

° Debugger

° Menu Painter(SE41) : User interface &3 (Ui Bf, AEHCIE SH}, application S, function key setting )
° ABAP Dictionary(SE11): DB2l table &2l edit, central data type2l edit S

[] ABAP Editor(SE38) : AA TS Edit. ABAP 208 I Jis.

° Function Builder(SE37): Function module S X2 %

° Class Builder(SE24): global classS 1t interfaceS |{XIE 4

° Object Navigator(SE80): Screen layout & 2Xt. (p.157)
Navigation Area(at®™ 2%, HST2X object list)/ToolArea(£ADE Y= £E)/Context Menu(0tRA LEBHE), 2
A3el 002 etc.

Developing Programs and Organizing Developments (I & Xt)
° SAPOl= AN 3JtAl ]S system(L & server)dt QUCH
] DEVOOHY MBI)/QAS(EIAEMH)/PRD(2ZE AHH)
] Change Request: JHZ Xt =&/ L st LHAS ZO0tA ‘transport’ JISS Sl THE AIAEN BFLSHCH
] S0 XtMIGI~~
repository objectE MM /2= (cf. GtLIS object= otLtSl packagel2t assign IJts.)
package0il &4 5t repository objectE 20|10
change requestOil Z0{30F SHH B0l Ol & (transport) & .
Program/Table CPackageCApplication component

L X X X 4



° JHLE ABAP Program 0IS2 BHEAl 'Z° L& Y2 AIXSHCH (2$5)
° ABAP 2@ 0109 S3

] TypeS X211

] Ct=018 X

] SQL access Jts

u OOP XI&

] EUEN SR

L] AQIHAO CHoll L&E = UACH(Is upward-compatible)
° ABAP syntax

L] Individual sentence(statement)2 01 ACH

] Statement2l & word= ABAP IR E0ICH

L] 2t statement= V2 ZHCH

] ots 2 SHMD| Jts

L] ABAP runtime system2 UAEXE #E06HA 20
° Comment

] E MM FA2 U 20l K AE

] 2& ZURH FH2 2 USE("") S,
° Activating Programs

] 2 E object= A 2ItX HEOl AS. Saved
L] Saved program: HZ/HAES <&
u Activated program: ZEXHC 2 ASE HE.

Create transactions

[=]
=

/Activated.

=]
=R

E AAE0 transport(0l2)

° Transaction 20| role-based menult EHI|0 Z&=E = QUCH HI| programs €10 ACH T2 A#S LIEHUWE t-codeS 2HS0{0Fst
° Transaction2 otLt2l repository objectOl22, & packageil assignaiOF StCH.
° StLtSl project= change requestOil HZ &0 A=, ERAE0 22 2E taskE0l release&l 2 PLOI change requestS releasetCh.

A
-

-> QAS/ PRSZ 0l 2tg U= &ENIH €T

7. Basic ABAP Language Elements
Data type: A32I9 |/O 2EE oS [

|
=

2 formal variable description.

Data object: B4 = &bz,
° Data typeE2 AtEot= &2
] A3l &9 |/0 ZEE 2E M
] Data object2l & 2|(definition)
L] Subroutine, MethodS 2| interface2l parameter typeS XI& G| <6l
° ABAP Standard types
] Complete ABAP standard type: fixed—length. AtOIZE XIEHFX &L0tE &= data type.
* D (Date): 'YYYYMMDD' %, 20| 8
* T (Time): ‘HHMMSS’ X%, 20| 6
* | (Integer) : 20! 4
* F(Floating point number): 20l 8
* STRING: dynamic length XtZ (ZI01JF oM UK &S, MAH H0lA)
* XSTRING: byte sequence(hexadecimal string) (2017t oM UK &S. GlA= H0lA)
L] Incomplete ABAP Standard types: &4 lengthS XI&dH =00 &.

C(character string)
N(numerical character string)

X(byte sequence, hexadecimal string)
P(packed number-24& s %=Xi-)
Local Data Types : 8 A4 S Z278 oM AEE =

LR X X2

o

U= data type. BtHHE ‘Global type (ABAP Dictionary 20l <11l EHY).

° ‘TYPES' : local data typeS & ol5ts IIRE.
Ex) TYPES gty_p_type TYPE p LENGTH 3 DECIMALS 2. ‘48 Xtel 3xel. A+FE 2R %l
DATA p_value TYPE gty_p_type. “p_valuee H+& 33Xl A& 22X == pEte BE==0ICh
Ex2) FHEQ HEE Jis.
TYPES gty_c_type(3) TYPE c.  “character type 3Xt2l.
TYPES gty_p_type(3) TYPE p DECIMALS 2. “XHE W GIXMet 22 <. = Xl 3xel, 2% 2X2l.

Global Data types

° Global types in Dictionary(=Repository). 3JtXl typeOl RUCH
u Data element :Field type
u Structure : structure type
u Table type : internal tableSS 98t Et

° Cross—client! : 2& AI&X, 2& program0l 2 %=

Definition of variable data objects

° Soiot= 2eI(201X) - 'DATA'CtE IIRER oI5,
] DATA B9 TYPE type_name.
* Type_nameil= local type, global type
] DATA B9 LIKE another_variable_name.
* JIEN Mo =0l U B =(variable =
o B0 RJI2 A& VALUE 2t= IIRE ALE.

Ex) DATA number TYPE i VALUE 17.
DATA number2 LIKE number.

Literals, Constants and Text Symbols

° Literals
] = XFE S (Numeric Literals)
* k21 123
* S -123
] 2xg
* String: ‘Hello’
* Decimal number: “123.45
* Floating point number: “123.45€01"
[ Fixed Data Objects with Label
L] Constants : &+ Hoig
]

“ZIIB 172 =

QAUCH.

(Dictionary0ll E5€), standard type(D,T.I -+-)Jt

ol

=
==

data object)Q! another_variable_name?2| Et

ALEI X =L

M I19=. 2208 WA Zof 38 5 ellh
28 CONSTANTS gc_myconst TYPE type_name VALUE {literal|IS INITIAL}.

CONSTANTS gs_pi TYPE p LENGTH 1 DECIMAL 2 VALUE ‘3.14".

Ct.



° Text Symbol
] ABAP JHZ2 CI20E XIS 0l <IaH Text SymbolS AlZ
] Text symbol2 AAICS HZ, 1) T2 29| repository object2l text poolOil X & ECt.
L] Text symbol2 CtS&t 20l identify StCt.
* Three character alphanumeric 1D xxx. (ex. TEXT-001)
* Sl (xxx) B ER. (ex. ‘Manager’(001) )
° Lo 2lge 2O A9 O Y text symbollHE01010F SHC
D ANAE
SY-DATUM: &TH ZM
SY-UNAME: 2102 2 ¢

L X vl

Comparison: Local and Global Data types

o Local: =28 W0l 25. Technical attributes only.
° Global: Dictionary0fl 2t5. Technical and semantic attributes

Basic ABAP Statements
° bhge &2 20l
[ ] MOVE gd_var1 TO gd_var2
u gd_vard2 = gd_varl

u grol & Et0l 2 X 229 type conflictdt 20{Lt= O, conversion rule0l ZIH5HH XS 22 type conversion0l 2 0f:tCh.

° ‘CLEAR': resets the contents of a data object. ZJ|2t22 SglCt.

Calculations and Arithmetic Expressions
° bhse &2 20l. (COMPUTE= optional!)

] COMPUTE gv_percentage = gv_ccc * 100 / gv_max.
u gv_percentage = gv_ccc * 100 / gv_max.
° A= AU AFEDHS S operations.
] +
n -
| | *
L /
] ** (Exponentiation)
L] DIV: &= UsIl. L Xl glol
u MOD

Conditional Branches and Logical Expressions @ Z&(), { } o &l

IF gv_var > 0. CASE gv_carrid.
statements WHEN ‘AA’
ELSEIF gv_var = 0. statements
statements WHEN ‘LH’.
ELSE. statements
statements WHEN OTHERS.
ENDIF. statements
ENDCASE.

case=0ll ‘break It SCH

° IFE0l O 2&EX Jis
] IF gv_carrid IS NOT INITIAL. “gv_carridJt gtg 21 US™
] IF gv_carrid IS INITIAL.
u IF ( gv_carrid = ‘AA” OR gv_carrid = ‘LH" ) AND gv_fldata = sy_datum.
] IF NOT ( gv_carrid = ‘AA” OR gv_carrid = ‘LH" ) AND gv_fldata > sy_datum.

Loop

DO. DO n TIMES. FROM <dbtab>
Statements Statements
IF <abort_condition>. ENDDO.
EXIT.
ENDIF.

ENDDO.

WHILE <condition>
Statements
ENDWHILE.

SELECT -

Statements
ENDSELECT.

(loop counter: sy—-index) (loop counter: sy—-index) (loop counter: sy-index)
Eyst T 20L0L,

2E2IY NS BE,

LOOP AT <internal table> -
Statements
ENDLOOP.

(loop counter: sy-tabix)

System fields

System field Meaning
Sy-mandt Logon client (ex. 800)
Sy-uname Logon name of the user
Sy-langu Logon language of the user
Sy—datum Local date of the ABAP system
Sy-uzeit Local time of the ABAP system
Sy-tcode Current transaction code
Sy-repid Name of the current ABAP program
Sy-index Loop counter at DO and WHILE loops
° sy-subrc!! (ER8t system field!)
] SQLE #+& = 20l et CIoIEE NS,
L] 02401 00IH HABHOZR SQLE0| SH#IHUSS 20,

Dialog Messages
° st T2 0| AFZ X0 dialog HAIXIE EUWD A4S O ALE.
° =8

MESSAGE tnnn(message_class) [WITH v1 [v2] [v3] [v4] ].




[ Pl 28Ol ol S0iZ EtYS
i Info message Program continues after breakpoint Modal dialog box (& &)
S Success message Program continues without breakpoint Status bar of next screen
w Warning Context-dependent Status bar
e Error Context—dependent Status bar
a Termination Program termited Modal dialog box (& &)
X Short dump Runtime error MESSAGE_TYPE_X is triggered Short dump

Working with the ABAP Debugger

° runtimeAl2l program®l &EHE 210 A4S i debugging ER.
[ ] e Z28 20 =21 breakpoint Z0IHRH M CIHHA
o 0lef screen0l U= program CIHI Al command fieldol ‘/h'S =30LE HwWAM System->Utilities—>Debugging ABAP
screen)S &
° CIHD SS0Al B2 -I:’é‘a'o}‘)' oieg 42 O A8 &t BN,
° D20l SXotHA SHES 2 HE I I2IBS MDD 228 ‘Watchpoint” AHE
u Watchpoints are breakpoints that depend on the field content.
] Watchpoint= ZICH 104X AHS Jbs.
° oror Wegts [ S0 BEotn AoH oY HaS HESUMAM witeREZ thE & gt BHZ6t) 48T Jis.
8. Modularization (M At 6t Xt~)
: Sub-routine, Function module!
° IDEA: U2 2l Z20Y, SS2CIt g2 Z2YsSs 282 US0A 20 €1 RN &5 ASHER
° Local Program®| modularization
u Subroutine (= form units)(FORM~ ENDFORM)
L] Methods in local class
° Global Modularization : 252 globalgt AIHA 0] Z200AM AISE = UA SGHA
L] Function modules that are organized in function groups: function @S ArE5H=0l, 0l function group2 2 F[O UL (0
SAPM~)
[ ] Methods in global class
° Encapsulating Data: HIOIEHHE M2 251 2 2S0| HO0HE & 2 HFRH &AL
u reusedt= unitS(global class, function group2l function module)& caller®l dataS X& diE = QiCh.
° Function & 2E
CALL FUNCTION ‘FUNCTIONOIE’
EXPORTING
IMPORTING
° METHOD &5 2E

CALL METHOD
cl_class=>method
EXPORTING

IMPORTING

Modularization with subroutines

° Subroutine? &
PERFORM sub_routine_0I &
° Subroutine2 &2

FORM sub_routine_0I&.

ENDFORM.

Parameter Definition for Subroutines

° Global variable: 2kt main program0l global variable2 H2lZl0f A& 1 data= subroutinelAE AFE Jts. O™
2 THALE JHs8h subroutine?l ZES 4 &.
° Subroutine2 AtEg [ subroutine?l interfaceS ALE0L0 parameterE 213 &, actual parameters
ParameterS &Z36t= Subroutine interface®l 3JtX 2H
u Call by value: L& S subroutine®ild SAtHA AIEE. &2 CIOIEHE &2z dE
| ] Call by value and result: 4212 call by value?t S5tLE, 3AXS2 subroutineOl
[ HIZAROl B2 (2JHX)
* STOP statementOll 2 &
* Type E user message
| ] Call by reference: $_+_ZkOI ML E 0 main program®| variable0l $ & & Ct.
° 28! 'CHANGING” -> 2IE8ICH= <.
] Subroutine & :a, b, c & #EHX= 222 ‘actual parameter’el &.
PERFORM xyz
USING
a
CHANGING
b
c
u Subroutine ol 28 : f1,f2, f8 = subroutinelil Hol& £&E ‘formal parameter'ch &.
Ct.(0IS ‘shadow rule’0l2t £ E2Ct.)
FORM xyz
USING
value (f1) TYPE type_name-- “Call by value
CHANGING

value(f2) TYPE type_name--
f3-+ TYPE type_name
ENDFORM.

“Call by value and result
“Call by reference. Value IIFIEE o Mo TtsC2 ..

=l

AHZ 0l OF SHCH.

Ghe obE. (ot d)

0l parameter= subroutine®0fl A 2+

Z2 A(regular end)0ll= result returnstCt.

=
=

&L= Debugging

S: SAPL~,

X8, global variableS Ml

+




Modularization with Function Modules

Working with Function modules
Function group

Documentation and Testing

] Function moduleE2 Z&otD AS
L] InterfaceE Sdl 2P AIAED S&l Jts.
L] Global data object, subroutines, screens2 WR0H SKRHM ALE
Function module
L] URE@=2HM 32 201
* Properties
* Local data objects
* Source code
L] QI 2t Interface
* Import parameters: £& &0l gtS function module2 MEoHE M AtS.
* Export parameters(optional) : £2 UM 22 SHFII o exportdhF=
* Changing parameters: & " 0IH 20t BHHA Sei== parameter
* Exceptions
o Sy-subrcgt 0l&

Function module®l S
L] 28: CALL FUNCTION ‘FMOIS’.
Function module2 #= 2¥

=2

[ ] Application related search
* Application Hierarchy (SE812 Soll ItEILN2I3 0 U tree FHA ZII)
[ ] Application—independent search
* RIS(Repository Information System) SIMA &J| (SE84)
[ ] Program-related search
* Z20A ‘CALL FUNCTION' statement &0t 0|
* ‘/ht A EEHA debug2E0IM ‘CALL FUNCTION' 2 Z0il breakpoint 2 0{E7|
* F1 =2 M Technical information & 1. Screen numberg 2Ot HES26iA 12l2 01, “Where used list in programs”

Documentation W&
u Short text

Notes

Function description
Example of use

Parameter Description
Exception Description

Function moduleg &&0otJ| I8t RS MH5D|
] Drag and drop
] Pattern HE =eiM ‘call function” M€, 21 A function module0l§ XI&.

Exception handling
Sy-subrcgt ENHHAM OlefsisSE
Case sy—subrc.

When 0.

Endcase.

Create function groups

SE800IAM 2tS == UCH

] Object navigator0l A object list & Function group &4

Function group2 8tE =0l Function moduleE 2t&.

u Function group 2F£10 LIA object tree&t2l function groupOll context Ol <9 Create—>Function module
] Customer function module2 ‘Z_" E&= ‘Y_'2 0150l AIZGHOME.

Working with BAPIs (reusable component)
SAPS| BOR(Business Object Repository) 0l = BO(Business object) S0l UCt.

L] olse 2&9 class

] 2} objectS2 BAPIs(Business Application Programming Interfaces)S method2 JtXI10 QUCH.

L] BAPI= 2BtXo=z BO2Y JI2HQl functionSS ®Iol EXHSHCE (ex. Object BFSDI, objectel &4 JIMI1/BHRI| etc)
Standard BAPIs

L] Getlist : available objectel 2|AEE 2l&

u GetDetail: object0l CHEH & Al EE return

u Create/Change/Delete/Cancel: create/change and delete objects

u Addltem, Removeltem: add/remove subobjects (BIE 9, itemOILl HE FE2FE)

BAPI(t-code): BAPIS Z45t1 &S = U= BAPI Explorer.
BAPI function module? S&

L] Remote capability: &2 control0l Jt=dHOkE .
u No dialogs: dialog2t &iCt.
u No exceptions: exceptionOl &{Ct.

L] Ol AIXIE parameterE exportots SEeh 2l ‘RETURN' 22

Naming rule: ‘BAPI_<business_object_name>_<method_name>’

BAPI= 22 AlAE} interfaceE 6t2
BAPI S&%H: function moduleE SZ5tX0l

=]

2+3=J] ?dH conversion REIO|

CALL FUNCTION ‘BAPI_...."

EXPORTING

IMPORTING

return = -+

Modularization with Methods of Global Classes

Classes, Attributes and Methods

k=4

o

HelBtCt. (structureLt internal table EEHZ)

== ACH



Global classE AE&2ZM Modularization 228 Jts.

Class : Attributes+Methods

Object 2tSD|: ‘CREATE OBJECT’

SE24: Class builder t-code. Global 22HAS KOGt s 3t MBS,

=

Class builder®il A import parameter€ €01 methodE9 testing Jts.

Exception handling

Handling classic exceptions

Class method H2|& [ exception EE2E E0S

cl_example_compute=>get_something
EXPORTING

IMPORTING

EXCEPTIONS
POWER_VALUE_TOO_HIGH = 1
RESULT_VALUE_TOO_HIGH = 2.

Handling class—-based Exceptions : 02l AHIt M2 0 EsE =2
] TRY~CATCH~ENDTRYZ2S M OF&.

Class® method AADE B1) JUS M 58 LEZE &Sl ‘Signature’ B
‘Signature’: interface parameters and exceptions

m
I
I
e
i

H 210 A= method2l parameter &0l

Modularization with Methods of Local classes
P SE Z20Y oML oGt ALEE

Local class2 *&& AN 2ItX

L] IR
CLASS Icl_compute DEFINITION.
PUBLIC SECTION.

PRIVATE SECTION.
ENDCLASS.
B pEes

CLASS Icl_copute IMPLEMENTATION.

ENDCLASS.

Unit 9. Complex data objects
:structure, internal table!!!

ABAP Z208&2 I S JHAl

u Report program

u Screen program(type M, module pool program, dialog program): DBOl 01 =S & [, transaction0l L0Y M 28 &.
Structure 2tSD|

u Declaration

TYPES: BEGIN OF < struct_Etl 2 >,
carrid TYPE s_carrid,
carrname TYPE s_carrname,
--(components list) -
END OF < struct_Et2/ g >
u Definition
DATA <#=2=2> TYPE <struct_E+ &>,
Data type&
[ ] Locally &AHE0f AAHLE
u Dictionary0fl AL},
Transparent table: DBOl £H5t= table2 X2t £201 44 A transparent.
MOVE-CORRESPONDING A TO B: A2l componentSE BZ copy. BtEAl ZEH0| 22 A8t SAtECH
Debugging 2E0IM < structure@l data objectel WSS 2018 == QUL (‘structures’ tabOlAl.)

Using Internal table

Structuredt nJf A2 table!
DBOIA ZREH dataS 21 Al internal tableOll &0F AFSSHCH (0HE DBOI accessE® ZR ANXEZE)
Internal table2 Attributes(32+XI)

] Line type : oS internal table2 P45t row(record)2l X,

u Key

] Table type (JI&!)
* Standard (default. Jt& 20| ALE). =2 IndexS S8 &2(=row number). KeyJt non-unique. 2% Dt S8
* Sorted: GIOIE{Dt 0101 HZE AEHZ HOISH SOt AS. =2 keysS S8 2.
* Hashed : KeyJt unique. KeyZ 8t access. 24T JHE i S.

S ORI S 2 FE261 O1E)

u DATA abc TYPE scarr. : table scarr &=XollAl 8HE abc= scar table?l line typedt 22 222l structureE B2l B

L] DATA gt_flights TYPE bc400_t_flights. : table type(bc400_t_flights)S &ZEdHAM 2HE gt_flight internal table.
Internal table 2tSJ1 X BN Zd
u Local table type & &5tI] @ bc_400_s_flight2 line type.
TYPES gty_t_flights
TYPE STANDARD TABLE OF bc_400_s_flight
WITH NON-UNIQUE KEY carrid connid fldate.
] Internal table &1
DATA gt_flights TYPE gty_t_flights.
Internal table 2tSJ| & B 28
u Line type &2
TYPES: BEGIN OF gty_s_type,
---(components list)-+-
END OF gty_s_type.
] Internal table & ¢t
DATA gt_itab TYPE [STANDARD|SORTED|HASHED] TABLE OF gty_s_type

Ot

o



WITH -

Internal table 2tS& 30t
]
*
]
]
*

KEY ---

T g Fell

DATA gt_itab TYPE <Table Type>.
cf. DATA: abc type <table name>. :
DATA gt_itab TYPE [STANDARD |SORTED |HASHED] TABLE OF <Structure type> WITH -
DATA gt_itab TYPE TABLE OF <Structure type>.
OtE M2tE form. Non-uniquest default-keyE JH&l standard table]
Internal tableOfl Jbs8F A&t

: table type2 ABAP Dictionary &

(ACIDR-2121)

0l table2

ol A= A
£2/® HI0IS. abce structure

KEY -

[aRul

L] Append : APPEND gs TO gt_itab. “structure gsE gt_itab2l e S0l FItaliet.
u Insert: INSERT gs INTO TABLE gt_itab <condition>. “S& <IXI0il & ZDt. (ex)index 2)
L] Read: READ TABLE gt_itab INTO gs <condition>. “ Z210l & structure ZO0tA S A
u Change: MODIFY TABLE gt_itab FROM gs [<condition>]. “gs0ll U 22 oY =219 2tols
u Delete: DELETE gt_itab <condition>. “Z210il %= 2tels AtXIctet.
Internal table type XtAle 242 4 SLCh SHLEA JHWH work area(structure)S Sol 21 010F SHCH.
L] Work area & &15t7]
* Gs_flightinfo LIKE LINE OF gt_flightinfo. “gt_flightinfo= internal table 015

Sy-tabix: LOOP22] line counterS 1) U= AIAE B
Sorting and deleting content

u SORT gt_flightinfo. "o € internal tableS keyS JtAlL F&
L] SORT gt_flightinfo BY carrid. “i& columnS JtXI1D ¥&
[ ] SORT gt_flightinfo BY percentage DESCENDING

BY carrid ASCENDING. “& Zd iK1 FE&
] REFRESH gt_flightinfo. “table2 &S0l Ct XIRE. HLal= Bre otg
] FREE gt_flightinfo. “table®l S0l Ct XRAXLD H2elE BHe.
u CLEAR: <internal_table> “@&& O0I&H 20| &. Refreshe 5 S},

‘WITH HEADER LINE’

[ ]
] Hl0IS 0I5 (itab)
L] A 2 work al
] HE: &0l

o SLE 0152

reasS dAg

Unit 10. Data Modeling and Data Retrieval

Transparent table (2!

)

L] ABAP DictionaryOil BFELH

] DB 99 tablelt & 22 22

[ ] Dictionary0l 2tE& transparent table2
L] Transparent tableE dictionary0il € %E‘
‘MANDT': Clientgt(2 0218 [ 33N A=

Transparent table? JI=

Hol P

Stru

DE ME: DATA itab TYPE TABLE OF gty WITH HEADER LINE
°| work areadt A2ICt.

Z eIt gith

DS &ICE Ex) INSERT itab INDEX 2.

“insert itab to itab index 2. HIOIEZ0

S
or

AOH

cture typeOICt. (table Ote)

2 0l52l DB table0l XS

=
S0A= 2EL.

o2 DBl d-ECH

SFE Al keystOll S01Jt0FS.

u Transparent table2 structure!!!
] Transparent table2 22 ZOoilA DBl table0l MAE,
u Transparent table®| field= Data element2 222 &AM 2Hs.
* Data element= 2/0| A= HEES Domains %ESHA OFS. (ex. TEZAl)
] Domain: o ZEJt SelCz2 HE HEHQIX SO0US. (ex. CHAR 3)

Transparent table2 ‘SE11’(ABAP Dictionary) lAl £3| Jl:.A

Reading Database tables
Database interface2l %& 2JtX

u Table buffering

DB2l Table &JI: DB, Dictionary0il U=
£3& application componentt0il A

]
[ ] ProgramOllA &=
*
* 2 struct

SELECTZ 2

OpenSQL->NativeSQL

EES

ure filedE

AE
fy.
e

SELECTZ2EE HOtA debug 2

Pof=)

E

<. Application Hierarchy(SE81) 2

=0

#HF ol

>

f

£t gs2t gt_itab2l line type&

et.

BHEAl 20l

S0lA (/h’) dHE select 2&0il breakpoint 20 &1 SHEX =0l
“where-used-list in table fields”

S0IBHC},

SELECT <fields> FROM <table> INTO <target> WEHRE <condition>.
SELECT SINGLE: HIOIZ0IA 1242 CIOIEIZH S0 = W 2CF.

Ex) SELECT SINGLE * FROM scar INTO Is_scarr WHERE carrid
S102% sy-subrcatOl 0.

Pl
S

SELECTZ&0!| OIOIEE
sy—dbent:

CORRESPONDING FIELDS OF: db#ZJt HIPIOE RE =

2Mogz

S5

M 2Xlcks 2E ROF HEHN 20E.
SELECT SINGLE seatmax seatsocc
FROM sflight

INTO CORRESPONDING FIELDS OF Is_flight

WHERE carrid =

iv_carrid

AND connid = iv_connid

AND fldata = iv_fldate .
SELECT 20 A internal t

CLIENT SPICIFIED: #&totet Wt 2 028t clientel data S0IAEH select2 =&,

SELECT » FROM spfli

able0il

CLIENT SPICIFIED

INTO -

WHERE mandt = 402

AND carrid =
whereZ 0l key2tS MM J|2XOZ2 key

(primary indexs 2+S Xl

SE ZoOt ZM A0 A= UELHE Ol J18t2 OtLiet® secondary indexS

SAP Table buffer :
AN M ROt2CH

‘AA.

ROLE M2

Application serverOtCt

242

==

EUR

SELECTZZ Sl It OI0IE rowel ==,

FiE2l M technical informationg “<1,
g table2 O{CIO M=Kl 2IAESE =l

E
=

=

2 0LOF.

. o tableQl line typeti 2 structureE 2tS

=i M DictionaryOll A oH

=iv_car. “where Z210{ full keyS Ct Z0FHM ZTES =O0IX.
8 ZRJt QL But S£= & O “2HE £ AU 2 =AMt LXIGHA 2§28 2ot
SHHERIO CIOIEHE Z€0t2 Z2(Array fetch)= ENDSELCTE2 ot &L (F&8: ‘INTO TABLE')
Clientg X222 F1 A2H 0l 2% MOHE.
20l ol M= primary index2t &&01 &0 A W20 24 T A5 W2CH
S0 20 £& SAS Aol
HEE Plol St ZMBE ZUE HHON XD ACHE LIS Query SO 25 [ HIH Ol



° Table joindt= 2JHX 28

u Database view
[ ] ZZOY0A S H0I22 =E joindte A
SELECT -+

FROM spfli INNER JOIN scar
ON spfli~carrid = scarr~carrid.
WHERE -

Authorization check
P SAP R/3 AIAEIOIA S& dataSS &80
° ‘AUTHORITY-CHECK'E Salf

8 A XSl master recordE
AUTHORITY-CHECK
OBJECT ‘S_CARRID’
ID ‘CARRID’ FIELD iv_carrid
ID ‘ACTVT’ FIELD ‘03’. “S_CARRIDS| ACTIVITYE MIHA Z3|HEH03)0l A=Kl =l

gle MES0l H36ts AS
201, sy-subrcgt0l 0012 &EHo
g 3.

Unit 11. ABAP Open SQL

° Application logic optimizedtJ|
L] ZHEE fieldSQ HEISHT
] Where conditionS & #Ct.

: bS8t key fieldE =MUE DeAGHM MOF index2 €8 BtA S0t S,
] 2 E HOISES bundlingdh Al 8 B0l MeloteS StCh.
L] Internal tableOil & 0tA Buffering M2laiAl S8t select FF S EQICH. (array fetch)
SELECT * FROM sflight INTO TABLE itab
WHERE carrid IN (‘AA", “UA).
] SQLS & WAl 8 244 JIHQX 21 WO st data 2210 2XH(mass access)
L] SAP table bufferingS 018

° HMSSH dataE Z10 2 [l UPTOE MA HLS S.
SELECT » FROM sflight INTO wa
UP TO 1000 ROWS
WHERE CARRID = ‘AA’.
ENDSELECT.
° LEFT OUTER JOIN: 2% tableQ OIOIE{2t DHE &= CIOIEDI 2LEZF tablelil 20T ZE EHE.
SELECT #2292 WHERE 2ol SELECT AtE Jts(subquery)
° FOR ALL ENTRIES: internal tablet DB 2+9| join. itab2l GIOIEE S &1, FZEH U0
u 9]t outer_itab0l recordE ¢t 21 A2 scustom tableOl Al full selectE GHAl EICH & outer_itabOl 2I2E 21D A=K HH HMIAHOH
SELECT * FROM SCUSTOM INTO -+
FOR ALL ENTRIES IN outer_itab
WHERE id = outer_itab—customid.

ENDSELECT

Unit 12. Selection screen : data filteringst2| <l
° Selection screen?l Input fie\d 2ED
] PARAMETERSE 0l Z0dH Al
] SELECT-OPTIONS = OIgBH N StEE 9y

JEXI) @ 3t 10002 AIAEN Clol Asoz M.

Dynamic Preassginment of the selection screen
° Selection screen EZ0IA 2l ABAP event=A  (JIE!)
] LOAD-OF-PROGRAM
INITIALIZATION
AT SELECTION-SCREEN OUTPUT -> AFEXI0I A 3t S XID|
AT SELECTION SCREEN —> AMEXte| 20l CHEH ACTION. &8 O ThEt M3 =35t A28 OIIME.
START OF SELECTION : & HHE w21 Z2 )8 8,

Designing the selection screen
° Frame 2+SJ| - 24
SELECTION-SCREEN BEGIN OF BLOCK <block_name>
WITH FRAME WITH TITLE <text>.
SELECTION-SCREEN END OF BLOCK <block_name>.
° 8t Z0ll displaydtll @ =2 - 2t X0 BXX §=F ZXNHEE Z XNFHFOHE.
SELECTION-SCREEN:
BEGIN OF LINE
COMMENT pos(len) <text> [FOR FIELD <f>]
POSITION pos
END OF LINE.

Creating Additional Selection screens
° SELECTION-SCREEN
BEGIN OF SCREEN 1100.
PARAMETERS: -+
SELECTION SCREEN END OF SCREEN 1100.

CALL SELECTION-SCREEN 1100
STARTING AT 5 5
ENDING AT 50 10.

Tab Pages on the Selection screen
° M subscreens 2SO 0FEL.
° SELECTION-SCREEN BEGIN OF TABBED BLOCK <tab_block_name> FOR 5 LINES.
SELECTION-SCREEN TAB(10) tab1 USER-COMMAND commi DEFAULT SCREEN 101.



SELECTION-SCREEN END OF BLOCK <tab_block_name>.
o Tabstrip block& prog, dynnr, activetabet= H4&2L2 Jt&. DynnrOll tabstripl A2l BISE 21, activetab0l HE commandS € 0! default
tabs &ZFSHCH

Input checks and Variants

° Input check
L] AT SELECTION SCREENOIA 8. (JIZ!)
* 28 (so_dept: St 20iUA= 2Hl 018)
AT SELECTION-SCREEN ON so_dept.
IF( =2 ).
MESSAGE e046(bc405).
ENDIF.
L] Selection screenOl Al F1/F4(General help/Input help)2l JlsS 2= 2H
* 28 (ON HELP~: F12| JIs, ON VALUE~: F49| JI|s)

AT SELECTION-SCREEN
ON HELP-REQUEST FOR [<param>|<sel_opt>]
ON VALUE-REQUEST FOR [<param>|<sel_opt-low>|<sel_opt-high>]

Ex)

AT SELECTION-SCREEN ON HELP-REQUEST FOR so_dept.

CALL SCREEN 100 STARTING AT 30 03
ENDING AT 70 10.
u Variants : AFEXOF L2C 2SS MEHM HMEX 2 & & AN &te JIs.
* Variant® M&sts 28 (2J1X1)

1. ABAP Editor(SE38)0IA Z2HES Toje
H

] D oY variantE 220l &F Jts
2. AMEOI T2 UM 32 €2 & H& HE

=2 A ‘save as variant' Jls22 &
Selection screen: modifications ant runtime
Generating Pushbuttons on the Selection screen

° TABLES sscrfields. “selection screen0lAl 2&iot= OIHE HMel fIHAE= BFEAl 0l 2t10l UOFEE.

*push button
SELECTION-SCREEN PUSHBUTTON /pos_low(12) det_on USER-COMMAND on. “det_on: B==. on: &g O|HE 0|5.

*pushbutton text
INITIALIZATION.
det_on = “Show details’(s01).
° Sscrfields—ucomm0il 224t O|HE 01501 S0{&.
Code:
AT SELECTION-SCREEN.
CASE sscrfields—ucomm.

WHEN ‘ON’.
WHEN -+
ENDCASE.
° PBO(Process before output): &t display 2 &
o PAI(Process after input): t2 display Bt2 . ALEXQl input Mel.
° Header line0l A= internal table®l Z=JIgtS A E ot A 29, sign(l/E)/option(BT..GT..)/low/high S&E THHF1 append.

Selection screen changes at runtime
° SCREEN-ACTIVE: SEtLAIN S& selection fieldE2 20/Lt &1 A4S M AtE6t= II9IE. 001 hide 1012 display.

Unit 13. Programs calls and data storage management

° Executable program &l84gtAl (3J+X])
u SUBMIT &=0I8 :calling &= &2
L] SUBMIT &=2-01S AND RETURN: called &= #8 % =O0t&(selection screen2 o 2. Called T2 C AlgH 21} 53O 2!, back

5t calling program@l &t8i.).
L] SUBMIT &=0/S VIA SELECTION SCREEN AND RETURN: called Z2124°| SELECTION SCREENS 20iF1 2/AE &8 BACK & ¢
SE20 Y 58 ZRIYCR SO0+, (LISTSHE-> SELECTION SCREEN —> CALLING Z21)
° Calling a transaction
] LEAVE TO TRANSACTION ‘T-CODE’ [AND SKIP FIRST SCREEN]. : cHE TRANSACTIONSZ 2X35| 0ls.
L] CALL TRANSACTION ‘T-CODE’ [AND SKIP FIRST SCREEN]. : oiEt TRANSACTION & % &8 ZZIYO R LAl S0t3.

Management of working memory
° SAP AlAES] BiI2el.

L] ABAP memory: GtLES| external sessionOfl Al internal sessionE7l2l 25. GtLES external session0l internal session2 9 MtAl.
u SAP BI22l: external sessionEM|cl S4&IE &= A= B2t External session2 ZICH 6IHMHAI.
° Internal session: otLtSl T2 0| T= Sletl) MAdE &.
° Main program0l S& function moduleOlLt function groupS &Z6tH AMZ& internal session0l S2t2& H OfLI2t S8t internal session0lA
SE B
° nzyel 55 (BR)
[ ] Executable program(type 1) = report program
] Module pool(type M)
[ ] Subroutine pool(type S)
] Function group (type F)
] Class pool(type K)

Data transfer : program A to program B (1 => 5 2= 0t £2 YH)

0

1. SAP memoryE Sdll (SET/GET parameters)

2. ABAP memory (EXPORT/IMPORT, internal table: ‘CALL TRANSACTION <T-CODE> USING bi_itab’. Bi_itab2 BDCDATAZH= structureS JtAI1D QU
O10k&t.)

3. Interface: oHE Z2 0 U=z AR &S 01E = UCL (SUBMIT - WITH <A3l ZEg JIHLII> )

4. DBOl J15=/8101



5. File server0l J15/242|

Unit 14. New Test tools
o Code inspector: ABAP Editorel 2% Z27eH0] 2IXI& tree =0lA context Bl = check->code inspector& &.
° SEQS B do 2T 3 SS 2E LM SN ZRE LS.

<2FX [TAW10_2-1, TAW10_2-2]>
SAPS| customerd} BFEE TZ 82 Z'0/LF Y'E A& 0F EHCL
B moaule pool programS ‘SAPMZ ' CZE Al &&tLL.

Unit 1. Introduction to screen programming(= type M program. = module pool program. €% & DB update.)
o Naming rule: SAPM[Z|Y]0IS ex)SAPMSCREEN, SAPYEXAMLPLE
° program2< M ‘TOP include' O X335t screen program.

General Aspects
° ABAP program types (5JtXI) : report, screen program® JMESZ Mg It
[ ] Executable program(Type 1) = report program : X& &Alg Jbs.
Module pool program(type M) = screen program: t-codeJt U0{0F A& D}
Function group(type F)
Interface pool(type J)/class pool(type K)
Include program(type 1)

o

LIOXIE OE 22080 =82 == 22089 |

o

Principles of Screen programming

° Screen 74
[ ] Attribute
* Z & admin, type, size, sequence, settings
[ ] Layout
| Flow logic

Creating screens (Zxt)
° Screen painterg ol 1.
1. Screen attributes X &
2. Screen layout J12lJ|
3.

2t screen elementS2 H&S &
4. Flow logic /&
° Screen number= 100&t¥12 -> 110, 1205 subscreen0l Z2& =+ AJ| M.
° Include22l 0I&

u PBO: 'O01'2 Zlt= 0182 JH&ICH

L] PAI: ‘A01" 2 ZlU= 0182 JHAICH

u TOP: ‘TOP'22 ZLIH glolbal 45 JHile B&.
Screen Modification and Sequence

° SCREEN system table: & atHAC] 2= entryS0l CHoh runtimeAl2l &EH0 CHEH EE2E JtXI1D UACH
° PBOJt £217| A0l Design timeAlOfl &2 32| elementS2l =J| £4Z Screenllet= system tablelil copy&.

Screen sequence

° Determining the next screen: static/dynamic 25 Jts.
° Dynamic screen sequences
[ ] Insert screen
u Leave screen
° ‘SET SCREEN 0': insertst screenOll A 2cH screen®2 S0t D ES. SCREEN 00| EMMotKl= &4XICH e THY.
o o2 SEHe screen
[ ] Screen createAl &4 S ‘Modal dialog box'2 XI&dHF 0F&.
° ‘SET CURSOR FILED <ZES0I8> [OFFSET <o>]." : SHCZ HA2 AXE oE ZEo 81 42 I HAM fIX £F5HDI.
Unit 2. The program interface: programt user2t interface
° Screen ZZ2 0 titleX A0l titleS ZHotD ACHH
[ ] Module pool program0il ‘SET TITLEBAR ‘TITLE'.’0l2t A1) TITLE HHE 28
] Create objectdl Al
] Create title0ll titlegt (320l display& stringat)E &0 ECH
° Function key(F5, F8 S)= 0101 XIEZ0f AD HIE == QUCH AIEEX G2 M3 Iis.
Creating a GUI Status: S0l 20 Xl= HLID PBOOIA 2HSOUHE.
° SET PF-STATUS ‘BASE’
° ‘BASE’ H=222allAl create object.
° Short text, status types XI&EGH0 ME.
Using GUI STATUS
° BACK HIE0I CHet S&2 XMelot A0
1. MODULE user_command_100. : PAIIA module2 S&
2. Screen A Al element listOl EFR 0l ‘ok’@l element2 0§22 ok_codeE HHS.
3. DATA ok_code LIKE sy—ucomm.
MODULE user_command_100 INPUT.
CASE ok_code.
WHEN ‘BACK’
LEAVE TO SCREEN 0.
ENDCASE.
ENDMODULE.
Unit 3. Screen Elements for Output
(multilingual)

° Text field: textLt label. 2& input field2 2/0IS LIEHE @ 20l &. 2ol . "7'5 M8 otg. (=205 XE.
° Status icons: (i 0L0I22 E2WEXI= runtimeAl0ff Z2 A& Ct SE38: SHOWICON &8, SAPUIA AtEdt= 2E 0t0I2E = 5 JUCH
o Group boxes: 2ted& Oled graphical elementE2 &tA2 | + QUL Title2 EHE =& US.

o


javascript:pop('course_view.asp?coursekey=203&catetype=&unitkey=2832','popup','width=650,height=500,scrollbars=yes,status=no')

Unit 4. Screen Elements for Input/Output

o Creating Input/Output Fields

] gty 20Kl
* Screen painter€ 0/&ot= YH
* ABAP Dictionary2l =85 2= 24,
o St &S] Element 0181 ABAP Z208 IS A9 0|82 SLol0FEC (identical) JeiOF tS22 data transfer Jbs.
L4 Parameter idE JtXI1) SAP memoryE Ol EdHA OIX CIOIES MAGHD JtHS £ AUCH (RS MEXIL ALERHES W) PAI processing block0ll A

SET parameterdt) PBOOIM get parameterdt®d &.

° Dialog message Categories(62tXl. A/X/E/W/I/S JI&!)

[ ] Termination
* A message: &0 L1, screen 02 S0tZ. Authorization 2t&! Ol MelAl0l At E.
* X message: HISIHOZ 0|5,
u Error
* E message : status bar @0| W2tMoz HPEA ol HAIX &
u Warning
* W message: status bar 0l -2tMO=z HAIX &
u Information
* | message: &, 012 £ M= message & 20l 'STOP.Ol2ts 2&FS MHO0HE.
[ ] Success
* S message: ESMOZ status bard A0 SE.

° Automatic Field Input Checks (Otel =MIZ2 IS 2 input fields M3&)

L] Mandatory fields check : 3| Z =010t M 3. (required®!Jt)
u Filed format check
L] Fixed values@!Jt check : fixed value - i ZE0 S0{2Z & U= 80l Domaintil SS UCH
u Foreign key check.
° FIIRO=Z input fieldE checkdtl) A 2® PAIOI logicE & St
° Checking Groups of fields: 042 JHel & ZE H 3 CHAIN.~FIELD: -+ MODULE check_input. ENDCHAIN.

° PAIZ & Ol A
FIELD <field name>
MODULE <module> ON INPUT.
=> StHAOl LWE 0|88 Z2IHUA ASS ZE0IS2R FOF =N 22X Z2B(is not initial) Y 2S5 A&,
o2 o ZEgt MAAIM= "ON CHAIN-INPUT’
° PAI
FIELD <field name>
MODULE <module> ON REQUEST.

=> SHAO 20| HACAS [HOF A3, (MEXIt input ZE =FHUS M) 0121 H ZEg MIAAME "ON CHAIN-REQUEST .
° ANAEOl TS input field checkE Tt &Y
] Ol AbEE: "AT EXIT-COMMAND'E AtE/function® EtE type EE F0{0F StCH.
] AH AL DE : 20I- AR 2 HEOI cancelOl AU exit2 [H= automatic checkS otXl Zet. tdl 2LER2 WEs &dtet.
* PAI 220IM function &
MODULE exit AT EXIT-COMMAND.
* 2& function #&

MODULE exit INPUT.
CASE ok_code.
WHEN ‘CANCEL".
CLEAR ok_code.
LEAVE TO SCREEN 0.

WHEN “EXIT".
LEAVE PROGRAM.
ENDCASE.
ENDMODULE.
Input help
° Input help = search help = possible entry=F4 help (F4 28 &)
° Drop—down boxes: g2t 2&5t=0I0l drop—down listdt 20l <.
L] Drop—down input fieldJt LI2J] fISHAM =
* Search helpJt A010F8 (F4 help)
* oiE data element®t SZE domainOl fixed valueE Jt& 2=

* Sie fieldJt tables 2= 2. (2004 OISt Bi&H )

Checkboxes, Radio Button Groups, and Pushbuttons

° Radio button: & & GtLE HEIGHOF. 2 D522 SO FOHE.

° Check button: TtE & Jis.

[ ] MAE AH 0F &2 c2 2.

° Pushbutton
] Layout editor2 Z0{Ct=D|
u Button2l function code XI&EdH=I|: HHE 2= Al ok_codelll Ol function codeldt S0{2.
] Flow logic =&

Unit 5. Screen Elements: Subscreens and Tabstrip controls

Subscreens
° Subscreen areaS 21D OJI0 HH subscreens NIRIESX Z2EG=s LAaloz PEE.
° Subscreen?| AtE 2
u Modularization of screens
[ ] Dynamic screen modifications
] Reusable subscreens (2HE01 =& subscreens CIE SHUAM HAEE IJts)

Processing subscreens
PROCESS BEFORE OUTPUT.
CALL SUBSCREEN <subarea> “0l subscreen arealil includedt2iCt.
INCLUDING <program name> <dynpro_number>. “program name0il U= 3t& B1SIt dynpro_numberQ! subscreensS & GH2UCEH



PROCESS AFTER INPUT.
CALL SUBSCREEN <subarea>.

° sy-cprog: S A#ZzZol T2
° CtE Z278 9l subscreens HEN St & 2AQ1D1?

€2 Function module(CALL FUNCTION)! #i== S dataS function module2l input parameter2 &£ (cf. function module™ LZES T=2#

Tabstrip controls

° ME SZ: ogically 2HE HEE 20219 HZ grouping. —> AFEXtS #2 OOIH &2 £2.
o Tabstrip control 2t
1. Tabstrip area SJ[(Z0iCHsDII2 1O8)
* A A CONTROLS: my_tap_strip TYPE TABSTRIP. “=2|! ‘DATA:'J} 0Otl!
2. Tab title (HES 20iCis1 28)

* HES &4 = FctType (ER!)

° P: Local GUI function. Tab2 0lSotHetE PAIDE ZA5HX &S, ‘Scrolling locally’
° *initial’0let £8. 20l Normal. 2t2t2] tab2 S& MOHCH PAIOIMIEDL ZME, ‘PAl scrolling’
3. Subscreen area 74 (2 g2 subscreenéé’ 20 &)

Scrolling locally in Tabstrip controls @ Scrolling without triggering PAI — FctTypeE ‘P'2 XI&GtHAL.
° Tabll HES 22aiE S 21D X ES. =, PBOUAM ZE Subscreen StHES IHHZO0F &
PROCESS BEFORE OUTPUT.
CALL SUBSCREEN subareat INCLUDING SY-CPROG ‘0101".
CALL SUBSCREEN subarea2 INCLUDING SY-CPROG ‘0102".
--all subscreens-+

PROCESS AFTER INPUT.
CALL SUBSCREEN subareat.
CALL SUBSCREEN subarea?2.
--all subscreens---
° PAIl scrolling in Tabstrip controls : tab 22lAl PAIOIMIE Z& QIMIE ZLMAl G
=, QF ASXel L0l met 0fE subscreentl HE st
PROCESS BEFORE OUTPUT.
MODULE fill_dynnr. “display& screen numberJtX 2tet.
CALL SUBSCREEN subarea INCLUDING SY-CPROG dynnr.

ol

mlo
T i

i o| data®l WSS JIAS.

tab
Hekl sHz ZFseith

PROCESS AFTER INPUT.
CALL SUBSCREEN subarea.

MODULE user_command.

Unit 6. Introduction to the Dictionary (SE11)
° ABAP Dictionary®l Jls (32tXI)

1. Type definition
* Structure
* Data Elements: structureE w4
* Table type: structureJt nJH. Internal table® X E describe.
2. DB object 44
* DB Table
3. Service M=
* Screens
* Possible entries.( F4 help)
* F1 help
* Etc.

[ )
o
rn
[
>
3

222 ABAP DictionaryE Hi2t2 D QUCt. (globaldtHl ¥&S =Ch)

Unit 7. Data objects in the ABAP Dictionary

Basic data types : data element, structure, table type, complex type: deep structure/nested structure
° SE11, ABAP Dictionary &3 st 3JtA EHez 24,

1. DB objectE &= SH
* Database table
* View

2. Data types

* Data type

* Type group
3. Service

* Domain

* Search help

* Lock object

° Domain: technical attributesE & 2l&. CHAR, DEC, DATS, NUMC E&. A&H2Z A& =+ gl8. Data elementS SdlOf
° Data elements: includes the semarmc properties(201& HE)S 210 ACH
1. Data elementdt MSoll== MHIAS

* Set/get oarameters: SAP B2l AFZ
* Search help
* Field ID & translation(2 2218 21 010l
° Structures: Components2 +4.
1. Componentdt & = Uy=s A
* Data element
* View
L 2 DB table
* Table type(itab)
2. Nested structure: structuredt structureE E&tol= SE{. -'S Soll ZRotH 02l B MA HIOIHE 28t
3. Deep structure: structure 2H0il table typeOl EXMot= 2.
° Internal tables:ZAIHC 2 T2 UM IJtEo AtEot= HIOIS. DBWIE SiCt
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* WITH HEADERLINE
* WITHOUT HEADERLINE

° Type group: globaldtHl AHEE constantsE EOl6tD AE [ ALS
1. Type group2 AIEE BIEAl 0l@d Al TYPE-POOL <type_pool_name>. ex) zmytp
2. Type group WSl constantsS2| 0I§% ‘<type_pool_name>_'E prefix2 MOF&. Ex) zmytp_pi

Tables in the ABAP Dictionary

Tables
° Column 74
u Key fields: uniquediOF &. OIS Sdi 2 recordE H&5| HEHE = JAE=.
L] Function fields: key fieldE M 28 column

O=0 X&S A= master HIOISD text tableOl foreign key 2tH It AHE0f AN OF Gt12, text tablelil= BHE Al language key It U0 OF
Maintenance view= MVE 2I8 Function viewJt 2L0{0F StCE Maintenance viewS Sl AAS XL stHE Soff HIOIHE BHA/MZ Jts.
Maintenance view: sm300l Al &&isHE = UCH

i
o

Search helpE Z0tF= 28 SItXl: programS Sall/ ABAP dictionaryE Sall (better!)
St HAHE i $¥S Del= Dictionary&t 9l structureS & HIGHD structure®l search helpS attachmentdte 24101 JFE

Of
o
o
3

Unit 8. Performance when Accessing Tables
S Xl 2F0M - index AZ & Buffering

Improved Performance through Access per Index

° Index table: Select22 =210/ indexJt ZeiU= 20l =AH XIS, index table®I Al binary searchaf A CIOIEHE #=Ch.
° Optimizer
] DB 2ol =
L] D S8 WS HUGH Y H0IHE HHRES JAZHE IS, 018 SE5 indexLt keyE & S FGHH 0FE.

Improved the performance through table buffering
° Select2S @& [ Database interfaceE Soil SAP Table buffertil DBSl HEE Sd=1 HIHO SH=2 datas DBIt OtLlet bufferOilA I

PEI=N

1. Full buffering: HIOIE2 2E datadt HIHEECH. HIHS| AFOIZDF MISHA 01D 20l X241 full buffering2 HHEXGHA 2T

2. Generic buffering(71&) : keygt0l =240 LXI5ts CIOIEIS2 2F HHEEC].

3. Single-record buffering: A& Q& iU recordt H2oHA HIHEZ It &CH Single-record bufferingS & &< 'S Al ‘SINGLE'S
select 20l MOF &HCE.
* SELECT SINGLE * FROM scounter

WHERE carrid = ‘LH" AND countnum = ‘00000004".
° Synchronization

u 0124 AS(Application server)Jt &tLISl SAP AIAEIS BR6I01 ALE6D] &0 DB buffer® mismatching0l 0ig £ U222 syncIt
Télgél

L] Interval2 &&= FIIH2Z syncE &SI
* Interval 2 ® - system £& &0t SJlat= HA
* Interval 22 — AIAE 25 24, SI|sh= worse.

Unit 9. Input checks
Value table/check table
Foreign key: & JHS| tableOlA Xt&l EIOIE2 columngtol 22 HIOIES columnatE EXdle AHE Jtelzith

Input check via the technical domains

° Fixed values: gt0l SHEX0|1 HtE 20l Ho gl A8 22lg [ AFE. Ex. Smoking/non-smoking, true/false -
° Value table: foreign keyS SX& [ AIE8. =, AIARO| foreign key2 FHMNE M A6 HIOIE) 0[S value checkll 20IGHAI & S..
F4 DStz 2@ 2120, 0l HIO0ISH U= stBF AL JHsst 2 ot =21
° Foreign key && 2 & ol=2%, system0l 20tAl input checkE 0 H& &E.
] Insert2 =8 [, invalid input0l S22 foreign key2 HJt = check table2 XM AHA Oflet EMAIZ. InsertE Qe
° Zo0¥ell (B!
1. Foreign key table: InsertS€ +&& HI0IE. (ex. SBOOK - 0% & &)
2. Check Field: Foreign key2HZ %2 Foreign key table2l field (ex. SBOOKS!| counter)
3. Check table: MY ASS =1 Y= HIOIS. (ex. SCOUNTER - EMot= counter numberE 21 U= HIOIE)
° Foreign key relation2 %0 £29 ( = Foreign key &S 6t2) Foreign key tablelil insertZ &tei2 & @, check tableOl JtAl input check(=0l

A 2D)2 ABBIL}

[ BIEAl FE0HAH!

Value table: foreign key relation2 #2240 & W AIAEO0l MOGHE #= UAHE 012l EFHolF= table.
Check table: AFZXt2| data 224 HAE A A== HOIS

(] Check tableZt value table@ CHE == UCH

[ ]
]
° Cardmahty(Check tablel LEOUA) : foreign key A& & T AE L0 UCH

130 ASELE check tableSl S0l mappingT Xl & & GIOIEIDL UAS FR)
(Or& 2BHA | check table®l 20l mapping= Xl &&= CIOIEDIL US 2 =2)

FNESIXI

° TEXT Table: 2 128! languageZ textES 201 S [0 Text table2 check tableZ AtE.
u Language: text table0l B*EAl JtXI1D AN OF Gh= key fieldat.
] SAP AIAEI2 IO AIAEO0ICH

Unit 10. Object Dependencies

° Active/Inactive: 2& objectOll CHolAl S H&EO| Lgls.
1. ObjectE 2'S1 activatedt®™ runtime objectdt 42). T2 242 Z = 0| runtime objectE At&dts A,



° ‘Where-used-list’: SAPJ} KM3Bdte Jls. Ex) Rl MLH - DomainS BZGIHEA, o As FES IIAYGHDA & O
o RIS(Repository Information System) ABAP Dictionary: 2Z2| Searching tool. ABAP Dictionary0il = objectSS S&& X210l WMt &S = AU
Ct.
Unit 11. Changing Tables
1 DB oHfl U= Transparent table] XS BAGHLD ACH 0 L&0| USHH?
° DB 2t9l structureE adjustote &
1. Delete& recreate: simpledtX| e, datadt &g MO Jts
2. Change catalog on the DB(Z &01{: ALTER TABLE ANAEI0] 512toioF AHE Jts.): JIE tablelil UE indexS2 CHAl MAGHOFE .
3. Convert the table: JtZ Al2t0l 2601 ARE.
* HAE Table(A)0l lockS Z20is=Ct
* Tablel 0I§E rename(A)dt) JIES indexS AtHISHCH
* gl 5tLt O 2HECH(B)
* Rename®t HIOIS2I(A') HIOIEHS BZ transportingstCt.
* Rename®t HIOISE DBOIAM AfHIGHD, BHIOIZS 0152 i HIOIS 01§(A)2Z HAHGI0 ME, index® MZ 2HECLH
* Conversion & 2 = A= 2ME
° Tablespace overflow: S& AIZNA S=E HOIHE &0t "*LIJJ}
° Data loss if key is reduced in size: S=E IS & HIOIHSEE K& AME U, (ex. It AOIZIF 60->3022 BHAHE
o 30g= ColE=E 28, S5 It JHA 2 = US. H\OIH AtHIE)
° Invalid change of type: ex. Char —> int2 B2 g 22
* Resuming Terminated conversions
° Object log, dumps, system logS€ 210 IHAIE.
° Enhancement of SAP Standard tables
] SAPSOl AEICIE HIOISH & Z&S FItotn 2lCh

> Standard table2 #=& 8i0| append structure!
[ ] Append structure2l 0I§& ZA'2 Al
* Append structure®| field®& ‘ZZ'0IL} ‘YY'2 Al&
[ Append structureE & # gle d2  (JI&!) (p.331)

* Pooled/cluster tables
* Table 2H0ll long fieldJt U= & <(data type LCHR E£& LRAW)
* ZCS 01801 YY, ZZ22 Al&GHA Y= &2
* Reserved namespaceE JtAl1] A= ZS. NamespaceOll X 222 =It append structure At 2t
Unit 12. Views and Maintenance Dialogs
Restricted or Enhanced views on Database tables
° View: DB ©t2] oief JH2l tablell EUHM U= dataSeS otLIC viewE 250 Z2IYNM= ViewsS Sdlf & Bl 2 = UAES &
° View= ‘SE11°0IM 2PS1 2 = UCH.
[ View2l &F 4JtXl
1. Projection view
2. Maintenance view
3. Search help view
4 Database view
° Join without ‘ON’ condition: cross—productJt A2ICt. BtEAl JOINE [ EHE ZOHFOF.
° Projection view: ofLt2| tableOﬂH B A2 ZCo et B0 AS M AIE.
° S OH 0149 table join® s 21 42 ZE ¥ HE M ~'2 HE table? ZEQIX XIHHM LEZ5HFOF.
[ SAPS| DB 2& &
1. Database view: £2|& ¢l DBOl ZH5t= view. DictionaryOll Z1H.
* Dictionary @A 0AN viewES Z2l6t1D activatect™ DBAHOI viewIt & EICh
* Dictionary&0fl HolE0f A2 ZZ2 UM typeRZ HAMNM ALE IJts. Dictionary&tl view 220t 22 structure=EIH &
Ex) DATA wa TYPE zvo_myview.
* Basis table(&Xot= AKX DB&S HIOIE)M st HAS(ZE FIHAM) view 0T sz BrHECH
2. Maintenance view: 2Z°] Z2H. R E+E & 24,
* DB layer0il ZGHAl 2&.
* AMEXIE SE tableOILt dataE &l €10 ¥ = JAESF WEC. RXNESI S0I5HES.
* 021 JHQl table SOIA 2ots L0 MEHEI0 view M4, (projection view? ! Projection views S HIOIE0IA!)
* 148 T 2y ee A0z PSS £ QUL (320 HI*E‘E} g EEY S0l Jts)
* Naming rule: ‘ZV' E£& ‘YV'2 A&
* Maintenance view &4 Al MANDTE view field0ll 2t=Al IOk SHCH.
* SET10IA 2.
* C+E view?t CH2J insert/modifyS0l Jts.
L 2 &3 simple maintenance dialogs can be built in a short period of time
* €31 no asynchronous update. HISI| HOI0IES XIJAGHX $3.
* Maintenance views 2% Customizingt customer tablesE o &A% ALt
* View cluster(&&): 021 JHQ maintenance viewE foreign key relationship0l 28l =ZIHC2 HE # QUCH SEB40IAM US 4 ACH
° a3
] Navigation : datalll & &2 Jis.
L] Consistency: dependentst 2 entriesOll el 22d MIAE Is22 HECH

Unit 13. Search help (=F4 help = possible entry listXlZ)
° Search help& ABAP dictionary 42| objectCt. —> SE112 M4 Jts. WRE2Z SELECT 20| +8C A tableE= viewll A CIOIEIE 21 2Ch

° Search help2tSE& & (201X1)
1. Dictionary&t0ff 2+SD|
* Dictionary &0l Search helpE € = Y= RE
. Structure (JtE 20l AHR)
° Table
° Data element
2. T2y dol 2SOl
* e

° PROCESS ON VALUE-REQUEST
° Collective Search help



L] ME: ALS X2l S| 0fl [Mtet 2t Elementary search helpS 2HS1), 0i2d Search helpS &tLESl collective search help2 BHS0l ALE Jts.
(cf. view cluster2t RAISH JHE.)

L] DAHo] S0l Met ME F8E search helpS standard search help0il 719 €2 % QUCH (append search help)
o Help view(view as selection method of a search help)= JIE2X 22 (left) outer joinS M 3.
(] Context & AF2XAF2l 221 10| input help &8 Al, £210| gl& SELECTR0| +8&. HOIE MHME selects 2A.

[
> System ot Z&. Input helpOl CHSF restriction Z . (search help exit)
o Search help exit: SAPBC_GLOBAL_F4_SFLIGHT - & 1. Function module®. 'SE37'S ol 2 W& &=X Jis.

L] SE37: Function module =3|/44 Jts.
° Input help M3 3JtXI
L] Input help control( control &EH. Modeless)
] /3 Dialog(modal)
] Listbox — key 2t text ZE 22 FHNH& Z<0 listboxZ2 M= IJts.

<3FXF [TAWI1_1]>

1. introduction

° ALV: ABAP List View2| Xt 2E9| class. Excel in place is a standard function(Excel2 CIOIE CI2E0t AFE Jis. ALVE ERJ1s)
° Include program: main program 20l include programS WX Jts.

° Classic ABAP list: JI1Z2] write2.

° ALVel chE: GtLtel el2E0 multi-row displayJt 8. End user0iil SE.

° 28 2 ZZ¥(=Screen program = dialog program)2l Naming : SAPM~ £& SAPMY

° Report Z20&H: Z~E= Y~.

WRITE [AT] [/<pos(len)>] <field name> <opt1> <opt2>---
Ex) WRITE 2(4) ‘ABAP’. => ABAP(S 2 €1 ABAP %)
WRITE 2(2) ‘ABAP’. => AB(F 2t 1 AB &%)
WRITE wa_sflight_price CURRENCY wa_sflight_currency. “2te¥ tabletff S0{Ql= GIOIEIJF 100.10, USDOIZ 100.10 &2, 100.10, KRWOISH 10,010 &2 (&t
2 HNEZolAM). SAPUHIA S3tel ¢ele 448 SMIINA E8 Jts. TCURX HIOISH Y B2 S0HUS.
WRITE -+ UNIT ---: kg, cmS S0l 22 write® addition. TOO6HIOIS0 HEY BE SHUS.

° Main program: 0424 JtXl subprogram, include programS0| otLt2 MM S0te 2208,
] ~FO01: SubroutineS0l £0{Jt ALt (FORM ~ ENDFORM)
o ~ EO01: ABAP eventS0l S0t QUCH (START-OF-SELECTION &)

2. Selection screen

Selection screen?| Jt& 2 S2&: PARAMETERS, SELECT-OPTIONS
° Selection program®| screen® default2 1000¥1RE 2SO0E.
[ ] Selection screen % : CALL SELECTION-SCREEN 1100. cf) &8 A3 gl: CALL SCREEN 100.

° PARAMETERS : g =4 A +selection screenS 2Hs.

° SELECT-OPTIONS: GliCi2telol Q= internal tableS &G A ALE0ts B220ICH (OUN APPEND S AE Jbs) Sign, Option, Low, High 2&
Jb ACH
1. 28 <seltab> FOR <f>

Ex) SELECT-OPTIONS: so_car FOR wa_sflight-carrid DEFAULT ‘AA’.
2. Sign: I/E (I: =210l dHE6hs data 210 &. ERHIH. Exclude)
3. Option: NB-not between, CP: contains pattern, NP(contains pattern not)
Dynamic Preassignment of the selection screen

° Selection screen 2| event &AM
1. LOAD-OF-PROGRAM @ 1= =J|gt &%
2 INITIALIZATION: type 1 Z2 18 only. (OIMIE T2 2, AsH T2 2N A AFE It
3. AT-SELECTION-SCREEN-OUTPUT(PBO): selection screen0l L£J| &0fl 434,
4. AT-SELECTION-SCREEN(PAI): 0Ofleddt A28 EMAIXIES, STOPHZEN 2o 0I& 38 (PBO)E S0tZ. F2 input check +8.
5 START-OF-SELECTION

or

)

Designing the selection screen
° =8 : selection screen0il 2tA @HSDI.
SELECTION-SCREEN BEGIN OF BLOCK <block>
WITH FRAME TITLE <text>
Parameters--- % & selec—options---
SELECTION-SCREEN END OF BLOCK <block>
° =8 o elements & &2 20FII.
SELECTION-SCREEN:
BEGIN OF LINE
COMMENT pos(len)<text> [FOR FIELD <f>] “3t2 &2 INPUT FIELD 0il text 28 XI&E Al ALE
POSITION pos
END OF LINE.
° Selection screenT tabstrip At Jts.
OlR ==
*Subscreens 2HSD|
SELECTION-SCREEN BEGIN OF SCREEN 101 AS SUBSCREEN.
SELECT-OPTIONS: -
SELECTION-SCREEN END OF SCREEN 101.
SELECTION-SCREEN BEGIN OF SCREEN 102 AS SUBSCREEN.
SELECT-OPTIONS: -
SELECTION-SCREEN END OF SCREEN 102.
SELECTION-SCREEN BEGIN OF SCREEN 103 AS SUBSCREEN.
SELECT-OPTIONS: -+
SELECTION-SCREEN END OF SCREEN 103.

*QH= SUBSCREENS block22 K71
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SELECTION-SCREEN BEGIN OF TABBED BLOCK tab_block FOR 5 LINES “height of tab box

SELECTION-SCREEN TAB (10) tab1 USER-COMMAND comm?1 DEFAULT SCREEN 101.
SELECTION-SCREEN TAB (10) tab2 USER-COMMAND comm2 DEFAULT SCREEN 102.
SELECTION-SCREEN TAB (10) tab3 USER-COMMAND comm3 DEFAULT SCREEN 103.

SELECTION-SCREEN END OF BLOCK tab_block.

INITIALIZATION

* tabstrip2l pushbutton &2l texts =J|3t
tabi= ‘Connection’ (001).

tab2= ‘Flight’ (002).

Tab3= ‘Booking’ (003).

* active tab EJ|st

tab_block-activetab = ‘COMM2’.
tab_block—dynnr = 102.

Input checks and Variants

Variants
°

AT-SELECTION-SCREENOIA input check ==&8f. (J15!) (PAI2

=Xci
Eap=}

Hi=st JIs)

“108 HEN S0 textel zlHZ0l

AT SELECTION-SCREEN ON <field_name> ON <seltab> ON RADIOBUTTON GROUP <grp> On BLOCK <block>

ol
AT SELECTION-SCREEN ON so_dept.
IF ( so_dept-low LT ‘060000" AND so_dept—high LT ‘060000 )
MESSAGE e46(bc405).
ENDIF

,F429l JIs2 MEXIL 2ot A2 M. (SAPOIA BIE)
At SELECT\ON SCREEN
ON HELP-REQUEST FOR [<param>|<sel_opt>] “F1 Z [ technical information CH&l
ON VALUE-REQUEST FOR [<param>|<sel_opt-low>|<sel_opt-high>] “F4 +5 W CIE
ol
AT SELECTION-SCREEN ON HELP-REQUEST FOR so_dept.

CALL SCREEN 100 STARTING AT 30 03
ENDING AT 70 10.

OE steez UAGAUtE <
stHoZ A

Selection screen &0l Xt Ast= US| RS 0/ descriptionS XIEMAM variant2 ME. JEHAA AFEE = UCH

Selection screen: Modifications at runtime

Generating buttons on the selection screen
1. =4

TABLES sscrfields. “2&0{Jt S0{2 HOIE Bl
SELECTION-SCREEN
PUSHBUTTON /pos_low(12) det_on USER-COMMAND on. “on

INITIALIZATION.
det_on = ‘Show Details’ (s01).

AT SELECTION-SCREEN. “PAI &gt
CASE sscrfields—ucomm.
WHEN ‘ON’.

WHEN -
ENDCASE.

Changing the selection screen at Runtime

‘SCREEN’ : SHO=2 313 A9l objectE2 =JIJLE ENHZE M ALZ0t= internal table.
1. SCREEN-ACTIVE : 0(2)/1(2015)
2. SCREEN-INPUT: O(Z3I2E)/1(YA2E)

Unit 3. Logical Databases (= LDB). SAP2te] S& X0l {06 7=

DBOIA DataZ MUies &
1. Open SQL : ABAP Z 278 LHOIA..

DB AI2E0 SEH

fo
T
rim
lo
T

i
o
8
1o
02
oy
<

2. Native SQL : DB system 2/&EHA

3. LDB : SAPJI LDBE 2HS0 H2Y ABAP Z2 UM GET <node>ai A OIOIEf DI S = QUCH
4. J|EH(view--)

LoBel &%

1. Selection screeng M2

2. Input/2st M3 MBS

3. HOIH dREE A8 = US.
4 LT WEH,

Subobjects and Data retrieval

LOB Z=18 o
NODES: spfli, sflight. *
GET spfli FIELDS --- “DATA =
GET sflight FIELDS -+ “SELECTES ©F M1 DATAS JtH= £ UCH LOOPe2tL) M2tot®H
LOB= HSTXZY. GETS M2 1 HEX JXE B=SXNO=Z LOOP+ A DATASE £
1. START-OF-SELECTION ~ END-OF-SELECTION 20l GETOl S0 &.
2. Termination of an Event Block. OIHIE SS0AM HHLIQ= 28 3tXl.
* CHECK: MY X2 <, event blocka it LI Ex) GET OIHIE =2
* STOP: CHECKEL 2

NODESE M selection screeng 2HS Xl 20tE selection screens 2

=
D20 GET2 €39 &2 0[HE.

& ®l. Event blockS it X LIJtA END-OF-SELECTIONO| #~&&

. LoBOll 2§ &

fn
ol
&

| tableOIEE A

&Lt



* EXIT: STOPEL O 2 89l. 2lAE
° OIMZ At&3t= LDB, ‘F1S'.

L]
L
Ju

)

1. 0 AsHE 2E

* SPFLI

° 2 2ol SFLIGHT
L] 1 2ol SBOOK
° LDB programs

1. Naming rule: sapdb<idbname>
2. Sh= 2 DB access, input, authorization check.
3. S0 A= WE: subroutineE2l collection.

FORM init.

ENDFORM init.

FORM put_spfli.
ENDFORM.

Unit 4. Data Retrieval without LDB
CGET 24l 2 ABMOZ [ DBOIA CIOIE ZA4GHD].

Reading Multiple Database Tables

° Database View in the ABAP Dictionary: 244 X 0fl Dictionary0l 02| DB viewE 2SO =10 ALESHCH
1. F
* Central maintenance
* Accessible to all users
* Only one SELECT statement is required in the program.
2. [=2s]
* Low flexibility
° INNER JOIN : & & HI0IEHe 21 3.

1. SELECT <2 EZE> INTO TABLE <internal table> FROM EIO0I=1 INNER JOIN El0I=2 ON -~

° OUTER JOIN: 2% HIOIS(HIOIE)S XA 205,
1. SELECT <2 EZHE> INTO TABLE <internal table> FROM E|0I=1 LEFT OUTER JOIN EIOI=2 ON -
2. SAPE RIGHT OUTER JOINZ XI& ¢otd.

[ FORALLENTRIES : DBOIIAM diE E£21S Ct=5t= OHIOIEHE 25 JtM2C.

1. A&3HE internal table2 BHE Al sort=l O AOCI0F for all entries &8 It s.
2. £8€ O0IH= HMAHSHOSHTY.
1. 3=

SORT itab_spfli.
DELETE ADJACENT DUPLICATES FROM itab_spfli.

SELECT carrid connid fldate--
INTO TABLE itab_sflight FROM sflight
FOR ALL ENTRIES IN itab_spfli
WHERE carrid = itab_spfli-carrid
AND connid = itab_spfli-connid.
° Nested SELECT Statements: JtZ& MK 20t0Fgt 28 = GtLh (HEZH AN 2X) SELECT 2 ol SELECT.

Further Additions to SELECT statement

SELECT result “&&t= fieldgs L
FROM source “DB table0I§
INTO target
[WHERE sal_cond] "2 x4
[GROUP BY group] “group level
[HAVING group_cond] "0 Z=2icz O2g 21
[ORDER BY sort_key] “DBOIA sortingdh&.

Ex1)
SELECT carrid connid
SUM( seatmax ) SUM( seatocc ) COUNT( * )
INTO TABLE it_sflight
FROM sflight
WHERE carrid IN so_car
GROUP BY carrid connid.

° COUNT( DISTINCT connid ) : &= HMA.

o =E
1. ORDER BY: DBOl 2E & default= ASCENDING
2. SORT: AS(Application server) 0l 2= &. ASHUIAM HZS ot4M order by 4! sortg £ .

Unit 5. Call programs with data transfer: Z2 D& 0A CIE T2 SZ Al Data transfer 2
° Running executable programs(type 1) : ‘SUBMIT'S AI&SHCH
JtE: progi lM prog2E SZ8HCH.
1. SUBMIT prog2. : M22 Z21(prog2)22 2&3d| 0Is
2. SUBMIT prog2 AND RETURN. : prog2==5t0i prog22l Z 5t (list)S 20i&E
2 ot 2)

o

BACKH E(F3) =29 progl 2 S0t2tCt (AND RETURN

3. SUBMIT prog2 VIA SELECTION SCREEN AND RETURN: Prog22| selection screenS 20310 t S0 AFEXt action0il [et listE EHF1

back HE & ¥ =2{0F progl 2 S0t
° Calling a transaction: t-codeE HtZ &3 Jts. ‘LEAVE TO TRANSACTION’, ‘CALL TRANSACTION'E AtSSHC
1. LEAVE TO TRANSACTION ‘T_CODE’ [AND SKIP FIRST SCREEN]. : 212 281t 22 B, T-C
5| Moz =0k

o]
O
i
02
ol
@

ACKGHH PROGTE Ol

i

2. CALL TRANSACTION ‘T_CODE’ [AND SKIP FIRST SCREEN]: prog20il M ‘LEAVE PROGRAM." £i= BACKGIE PROG10l PROG2S

2 U3 2tole2 S0t (transaction2 so T2 0#o2 E2{S0/2lhs £22 J|AMNEX)



Memory Management

° Logical memory model
1. SAP GUIE Sdll ¢ M8 219 ot user session0l StLt Zele A, (HEIQIGHH
2 2020 MH Zele & GtLEDE external session. /0’2 & &tLE 92 [[HD} Ch M. &
3. External sessionOlAl A& AI9l= T2 otLIGHLEDL internal session.
4. Internal sessionll2l 2R0ot= H22I2t ABAP memory
5 Internal/external session 2FJt 2R6t= 22|10t SAP memory. ERIJt €

Passing Data Between Programs

Interface: O£ S, call function, parameters

ABAP memory: internal sessionS7|cl.

SAP Memory: SET/GET parameter. & user session
DB: DB ¢t°] HIOIES 2110 M= HYES Sdll
MM D2 WA (ex. A& MY, SAELY--)
* 2| 10| DS £ 5802 LU= oF Z(,

=75 2

oR 0=

° Passing Data Using the program Interface

1. Program2t Function group?t interface : IMPORTING/EXPORTING/TABLES/CHANGING/EXCEPTIONS &
2. Programs 2t interface: "SUBMIT'22 2 selection screen?l input field

° T-code 2*E= transaction code: ‘SE93'.
° ABAP Editor: A4 BHSD|. "SE38'.

L] Passing parameters using ABAP Memory
1. EXPORT - TO MEMORY ID ‘MY_ID". : ABAP Bl22| <0l MY_ID2t= 0I§2Z CI0IHE XMEGHAL.
2. IMPORT -+ FROM MEMORY ID ‘MY_ID’ : ABAP Bil22| ¥<ol MY_IDet= 22l OIS It AL
° Passing parameters using SAP memory : SAP Bl22l= :%Lu IDE GtLESl BH==0F ALE
1. SET PARAMETER ID ‘CON’ FIELD <Ei#=018>. : ‘CON'0Ol2t= 0IE2Z2 ¥+S 0=l (MAME
‘SET” S@ 0l M0l ACOF &
2. GET PARAMETER ID ‘CON’ FIELD <#4=015>. : SAP Hl22/2 ‘CON'Ol2t= R0l U= 2SS o
° Passing Data Using Internal tables: BDC programS £ (i ‘E;O\ ME Al
L] BDC program: master dataS 2% [ 20l M= & DCDATAOI StLtel = gs sz o
s A#AIHELCH
] e
bi_itab TYPE TABLE OF bdcdata,
bi_wa TYPE bdcdata.
CALL TRANSACTION ‘T_CODE’
USING bi_tab
MODE ‘N’
[ ] BOCDATA= A& & program®l 0I&, dynpro 238l number S0l S0 A= internal tableOICt.
Unit 6. ALV Grid Control for Web Application 6.20 and lower
ALV: ‘ABAP List Viewer 2| 2t Xt.
° ALVE QtEE= &4
[ ] Screens QHEC}. (Create screen 10081)
] Screen painter®il A Control AreaS 24 &L (W20 ¢’ Jed MU= 0t012)
] Source codelil Container control& 2H=CH. : cl_gui_custom_container
L] Enjoy SAP Control: ALV, treeE graphic control2 AL S :cl_gui_alv_grid
[ ] ALV 2lAEE displaydtll <Idl set_table_for_first_displayct= methodE SZ8tCH.
° ALV 2E9| 0l
*data declarations
DATA: my_container TYPE REF TO cl_gui_custom_container, “container controlS ¢/t 2x B4 &0t
my_alv_grid TYPE REF TO cl_gui_alv_grid. “SAP controlS 218t 2Hxilgis &ot
*PBO of screen containing CONTROL_AREA
MODULE init_control_processing OUTPUT.
IF my_container IS INITIAL. “screen0l S =< WH0ICH objectS MAGIA LE= THE LOHECH
* create container object and link to screen area
CREATE OBJECT my_container
EXPORTING
container_name = ‘MY_CONTROL_AREA" “Olc2l 2tS0 & container £0IJ].
EXCEPTIONS
others = 1.
IF sy—subrc NE 0.
MESSAGE a- “error HIAIXI Hel
ENDIF.
* create alv grid control abject and link to container
CREATE OBJECT my_alv_grid
EXPORTING
|_parent = my_container “grid2t container &
EXCEPTIONS
Others = 1.
IF sy—subrc NE 0.
MESSAGE a-- “error MIAIXI X2l
ENDIF.
ENDIF.
° “Create object”S SE38(ABAP Editor)2| pattern HES seiM & =& UCH
u Pattern —=> ABAP Object patterns & & —> Create object & &, Instance OIE 1t class 01§ 2&. > &
. ABAP workbench(SE80) 0l A oHE classS #0tAl drag&drop oAl Create objectS & #%= RUCH.

LA BRats oi2el.

=
S

=
=

CHE user session)
S 0 60H.

y Zae =L

Ol i2el N&

A28

Jts. Work area, internal table S

02

off OIOIEl ®E. Ex) SUBMIT progB WITH pa_carr = ‘AA’.

S0t

2 28 E T0Od A3g Og o



° Releasing Control Instances
] e HI2el X T2 S Al release ol F 0k SHCH.
* free= Y classS2l method & GtLt. AL HBNIE BHELH
CALL METHOD my_alv_grid—>free.
CALL METHOD my_container—>free.

FREE: my_alv_grid, my_container. “H 22l release.
° ALVl ABAP programOfl Al aiiOFE
L] List Data: CIOIE JtH 2]
* List datag JtM 21 2dH Internal tableOl RUL0{OF.

* Global program data objectLt class attributeS MOFSICEH =, 228 HS SHAL ALVE AIE Jts.
L] Field catalog: ALV St0l € 20/ & 2eIXl, ALvel 282l 42 Mg
u Additional info : HEXH HZ& 24X, filter JIs S
° CALL METHOD my_alv_grid—>set_table_for_first_display “DATAS ALVOI EXA St 205,
L] Ol
CALL METHOD my_alv_grid—>set_table_for_first_display
EXPORTING
i_structure_name = ‘SBOOK’ “ SBOOKS| structure 22HZE stHS s22iet.
CHANGING
It_outtab = it_sbook “it_outtab: GIOIEIJL €21 R
EXCEPTIONS
OTHERS = 1.
° CALL METHOD <Al pattern, SEB0S S&t drag&drops Safl 2€ Jts.
° CALL METHOD my_alv_grid—>refresh_table_display “ALV 2IAEDL HAHLAS I CHAl AT = |
EXPORTING..
ALV Grid control: Layout Variants
CALVE layout A S MERUCHF ZE [ S0 M}
° Procedure
1) DATA: my_variant TYPE disvariant.
PARAMETERS: pa_lv TYPE disvariant-variant.
2) my_variant-report = sy-prog. “E D20 018,
my_variant-variant = pa_Iv. “parameterJt 22 variant 0/8.

3) CALL METHOD my_alv_gruid—>set_table_for_first_display

EXPORTING
is_variant = my_variant
ALV Grid control: Layout
o Structure type, ‘lvc_s_layo’ : layoutol SEE Z=ZHE £ UM dHF= structure
u Ex: grid title, zebra, no_headers sel_mode, -
° Light, cell 12 S =& Jts.

ALV Grid control: Field catalog : end user2 stg10l 20l= WS, internal table WE & 20i= WS, 248 S0l g NE

° LVC_T_CAT: column®l propertiesE %1 A= global data type. (table) row type€ ‘LVC_S_CAT .

° set_table_for_first_display Bl&S & Al field catalog(IT_FIELDCATALOG) 2 structure(I_STRUCTURE_NAME) = &tLt

oie! S8t 28 EM Al JIE20t 24,

° Formatting amounts appropriately for units
u CFIELDNAME : column name for currency formatting
u CURRENCY: explicit currency abbreviation for an entire column
L QFIELONAME: column name for unit formatting
] QUANTITY: Explicit unit abbreviation for an entire column.

ALV Grid control: Events

° Control framework ArchitectureE St eventX2lE HS.

1. AFE Xt dialog SHHOIA OIMIES 2MAIZ. (Presentation serverOll A)

2. Automation controllerJt 82 (01 = Application At 0IA)

3. CFWs =&

4. Representative instanceJt BtS.

5. Basis services FIMA 245t OIHEN Y= gtEs 2.
(] 28 class: cl_gui_alv_grid. : 2306t SE24(class builder)2 ZX3| Jts. Event tabsedA..
° ALV Grid control events Through mouse operations(J|&!!)

1. DOUBLE CLICK

* Export parameters:

° ES_ROW_NO: ti22&8t 2tel2l 2l no.

° E_COLUMN: CI£2%8t 280l 0CI? 2E 0|8 23
2. HOTSPOT_CLOCK: OFSA 2O RS M &It 2201 &.
* Export parameters

) ES_ROW_NO
° E_COULUMN_ID
° ALV list 2H0ll HES 2HE0 €2 =& UCH
Unit7. Appendix: Background Processing
SM37: runtimeAl0l 10 A= Job overview

<BFX [TAWT1_2]>
Unit 1. Database Updates with Open SQL

° Introduction

u Open SQL: single record accessotAl 23] set access! = internal tableOl &0t JHH 2Kt Performance M&!

field catalog

2 Z2IPlMeE & ME 2.

L}
ol
o
o

Sol
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] 2ted system Bl
* sy-subrc : 0018 2XIGh= CIOIEI Dt 8 20l2tE UCH.
* sy-dbcnt: 2Dt gt9 4. 1210] Setet2®™ sy-doente 1.
° ‘CLIENT SPECIFIED': select20ILt open sqlE0 clientE =222 MOtots 22 0 E& AFEote X210l ‘MNDT' AtE Jts

Open SQL: Syntax

° INSERT <dbtab> [CLIENT SPECIFIED] FROM <work area>. “work areaOll ClOIEl ZHSIA dbtab(db table)0l dHE work areaS It
(single row)
[ INSERT <dbtab> [CLIENT SPECIFIED] FROM TABLE <internal table>.
] internal table0ll GIOIEl XAl dbtab(db table)oil BHHEI0I Oi2) rows It
L] OroF 5F 249| CIOIE2tE 2RI AD1% XA GIOIEIJE o8 S0i2 (all or nothing)
] Orok =2 OIS SI8aA insert 5t A 2% ‘ACCEPTING DUPLICATE KEYS'E FItoll=® &.

(] UPDATE <dbtab> [CLIENT SPECIFIED] FROM <work area>. “UPDATE: CIOIEIS Hd5t AS M.
° UPDATE <dbtab> [CLIENT SPECIFIED]
SET <f1> =<g1> - <fn> = <gn> “field(fx)2tS Bis=2t(gx )22 HiHet.
WHERE <full qualified key>. CERAN Y= 3tek
L] QroF WHEREZ Q| X£210] I] Z2E A ZAS ZOFX 22 single record® HH= Al OtLICH 3182l L8 where Z0l Y28 of

el 200 HIENH
° UPDATE <dbtab> [CLIENT SPECIFIED] FROM TABLE <internal table>.

° MODIFY <dbtab> [CLIENT SPECIFIED] FROM <work area>. “Single record #1&
MODIFY <dbtab> [CLIENT SPECIFIED] FROM TABLE <internal table>. “multi row #1&
° MODIFYZl 2l0l

] UPDATE & INSERT: ofl€ CIOIE{Dt OI0] =Hote HI0IEstL), OtLIS INSERT.

] Sy-subrcIt 02 ZE0| 22 gl8. 00/ DB systemOI&0[HLL, tableHS [ initial M3t o ©l US M.
u Internal table2| modify2t £3 C+8. Internal table2l modify= internal table2| dataS #1&dt= 2.
° DELETE FROM <dbtab> [CLIENT SPECIFIED] WHERE <full qualified key>. “single record AtHl
° DELETE FROM <dbtab> [CLIENT SPECIFIED] WHERE <condition>.  “multi record A M Jts.
u =9It WHERE £ o MO tabledtol 2 HREIt ANIE.
° Restoring previous database status
IF sy—subrc NE 0.
MESSAGE A-+ “abort! “roolback work” Jls& &tCh. AIioHH =3FEH A4S F et
ENDIF.
° SAPOI M= commit, rollbackS OI& il &Ct.
] “Commit work.”
] “Rollback work.”

Unit 2. LUWs and Client/Server Architecture
LUW & ZR - SAP LUW/Database LUW. =2|&HQl H&H0| Y= HES [UHA ZYotES StCt. (Logical unit of work)
° Database LUW: program&0il A ‘rollback work’ E£& ‘commit work’(="sealed’)E CtstS [ JHXIDOF DB LUW.
° SAP LUW
u 024 #1Sl DB commitOl implicitat Al 2 01 +CE. (PBO~ PAI)
L] OI0I¥ ez otLtel K30l SAP LUWIH & 24, (VI/V2E B%6tAt)

Unit 3. SAP Locking Concept
:DBOIlA lockS HMeldte 2401 OtLi2t SAPOIA XelStCh.
Lock2 ot 0l2? 22 Datall SAl 822 21 AlCh (avoiding concurrent access to the same data)

The SAP locking concept.
° DatabaseJ}HSAPDL OtY) A3RI0A #HELIS [HOICH DB-commit —=> DB-commitE DB lockE Z0{tH2!Ct.
° Engeue work processJt Lock tables 22I5tH A lock 22l. Lock process(lock table)E i t-code, ‘SM12".

Lock Objects and Lock Modules
SAP Lock Objects

° SAP lock objectS 2t
° ABAP Dictionary0il 2t

In

M= "EZ" £= "EY'2 AZH.
5 (SE11)

gn N

Generating lock modules
1) Definition: lock& Z objectE &H2ISHCt.
2) Activate: o2 object2 ActivatestCh. —> Function0l XSS 2 2JtXIJF 42, ENQEUE_object/DEQEUE_object. (for setting locks/for releasing
locks) Z2 10 A lockE &HLE 2 M 0| functiongs =6t = Ch Ttel0IEHE full key.

Setting and releasing locks

Setting, Removing and administering SAP locks
[] ABAP programOl lock moduleE SZ&(ENQEUE~ F£&= DEQEUE~ ). —> LOCK Z2E0| LOCK TABLEZ Sl LOCKE GIOIEE S=/4HAH.
[ ENQEUE, DEQEUE S& Al Iet0IHE BFEAl S2oi0Fe.
T E: CALL FUNCTION ‘ENQEUE_ESFLIGHT’
EXPORTING
CARRID = -+
CONNID = -+
FLDATE = -+
° ghor LOCKOI A IHFCHE, OlR= 20tXl.
] Entry already blocked(Exception ‘FOREIGN_LOCK’) — CtZ2 &0l 0l0] lock &8.
n Error in lock management (Exception ‘SYSTEM_FAILURE’) — AIAE! Ol 4f.

rr

=L

un

° Lock argument: “SM12"2 & = QUCt Oiehe 2 = YU
] Call parameters (client 2 X&)



L] Lock argument @ AIABIOl H{E JockES Z1D Yk 2 = US. (client B2 ZE. ####A2H multiZ lock 1D Yes A, I =Xtes
single record lock.)

[ ] Lock effect

° ENQEUE 2& 2| parameters

u Mode_<tabName>
* E: cumulative write lock . Z2 AF&Xt= 021 B LOCKE S &+ AKX, CHE ArEXt= 010] LOCKZ AU ofled.
* X: non—cumulative write lock. 8 # LOCKZ2I® Ot CHAl 22X =&
* S: cumulative read lock :LOCKZ2d UNHE CTIE AIRSO0l CHAl 2 = AS. X LOCKEF & L.

L] _wait: 'X'EE . LockOl ATIZS M AIAEO0l Het AIZSO JICHRC MAIEEEX S4.

L] _collect: ‘X'E= * . LockS SAl0l 02 M &S W SHHBO ZOLOFSHCH= <. Function module ‘FLUSH_ENQEUE'S S Zdl0F

CONTAINEROI €HUE 2ES0I LOCKOI 22, BB 0l LOCKE Z M= ‘DEQEUE ALL'.

o SHIE lock At &AM lock->read->change—>release

Unit 4. Organizing Database updates

vi/val?
Database changes from within the application program.
° Timescale: Jb& LBl g,
] T 2789 2t screen OtC DB updateE #=85tXl L1, OHXIY dialog 2 SX0| %S Of M0l Xel&tCh
° Data flow
] D E dialogWl M AlE5Hs dataZ TOPH X0l AQ16t1, OHXIY dialogl SO0l 2%S W OBl MASHCH
u TOPOIl &21E Global program data= OFXI2H0 & ®18+ update® HUM updateE dataSE global S0 2F MEWH =0t0k
D 0 gsEsS 20 HAGHK &0toF &.
° ?12l ¢ol 2 lock duration0l L2 2 == RUCH

Using delayed subroutines for Database Updates
° POC timescale(PERFORM ON COMMIT): Parameter At EJt. ex) PERFORM x USING A (X)
L] 2t dialogll M POCE system tableOil S5t disCHot 0tXI2 dialog &3S OXI1D ‘COMMIT WORK'S Eall #0iUE PCOS
==
] =
PERFORM x ON COMMIT.

PERFORM y ON COMMIT.

COMMIT WORK.
* X,y subroutineOlCt.
FORM x.

UPDATE tab1-
ENDFORM.

FORM y.
UPDATE tab2-
ENDFORM.

° POCel S& (FORM~ ENDFORM)

[ ] POCE parameterS A& = giCh

] ‘Commit work'S 2HLHOF &S EICH (delayed subroutine )
u 0IS2 global dataS AtSEtCH.

] ‘Rollback work’ CH&l message A typeE AHEStCEH

° POC: THAHES| ©J0IJt Otd. 2t2t 2 BHSO{F 0F&. (save, savel )

Database changes using update techniques

° DB technique0Ol 228t &<
] AEXIL BHALE0l 222 MNHK &8 & J|CtefOtots &<
n Dialog work processJt release@l Xl = &<
] Error logging0l o &= &<
[ ] 021 DB work processIt SAI0 20ilts 2 ->DB HEHA XN},
] LUWDt Locking concept £ [ system function®2= XI&0| ¢t&. Z2 & UM 2S00k
° Update HIAH2 JI2 S8.
] RequestE UtE DBOI JISoHK &1 log tableOl 221 U=CH SHLES| log tableOl GtLESl DB LUwWet 28 &. (POC2H KA
] Commit work 2HLHEH log table?l LHES DBOl Bt
* DBl Bt A 25t lob table AHH|
* ATHGHH

° ROLLBACK WORK ==&
° L= MESSAGE AZ 27 HI0IZ AtHl.

Technical Implementation of the update
° Function module2 =& DB YUIOIE.
° E0RE Datas U2U, LDt HIOIEE QUCH
L] Exporting, changing, tables= AtE& £ giCt.
] Importing, exceptions2t AI2 Jts.
Log tablelt Ot&JIXI2 message AJt rollback workel JIsg &
Function module2 SE370IAM 2HECH.
POC= parameter Ab2 20t. Global Bl4=2F AME. But function module® parameter AtE Jis
‘CFIUT 2tDE & (%XL)
L] O0l= ‘Ht2 AEGHA 21 21 HI0IS0 & ohsotet.
] T E: CALL FUNCTION <function name> IN UPDATE TASK.
] CFIUT 0id ¥ & =, ‘COMMIT WORK' £210f DBOII Bt &E.

° Log table = VBLOG2t) £EIIE 8.

o Rollback work or message ‘A’
u Log tableOil 2= request A AHAl
] Ol2] MU lock HAM AHKI

L] S LUW 2HOllA el RE BIZAIE A

o
J
o



Perform on commit(POC)22 S=& subroutine 4Kl

Log table2l WWEE AfMIctEs < 3HAl

Commit &3
Rollback work
Message ‘A’ : & «1, & HA Jts.

UPDATE 29 function LHOIA = rollback work/commit work At 27}, Message A2t AL Jts.
Setting locks in the update
Locking using _scope = 2: lockOl VIDtXl= passdt €Ch (12 e transferEl Xl &£3)

Use and effect of the update modes
Asynchronous Update

V1 and V2 updates

Performance rules

LUWTIF LUW2DE 12001 SLO10F AME Dt s.
Update work process@l returng JICt2IXI 210 HtZ O LUWDt
ECE SAE O ALS.

s
o2

Synchronous update

LUWI D LUW2DE H2t01 AS T ALE.

2E & LUWT Foil "COMMIT WORK AND WAIT'
CHE 2501 Lelth

& DATAS F&td2 setd.

Local update

Dialog work processatLIOl A 25 HMel. (Cf. Update work process= AlA

Update work processZ 22 E Y5 &8.

ge E Nt EM. ool 3

PE &k 'SET UPDATE TASK LOCAL.~LUWI~COMMITWORK. ~ (processing LUW1)~LUW2

Synchronous®t SAFGHA &840l &.
CHE batch EAAl =2 ALE.

‘Immediate start’Jt S0{JHH V1.

Start delayed, collective run: V2

V12 VBLOG, main memory & =00l requestdt 2l V2= VBLOGHI2F &2l
V1/V2E CFIUTHIM G AL Jis. POCUIAME 20ts.

Update work processJt V1/V2 22t M2 =IHg.

V1: Asnyc/sync/local 25 AtEIts

V2: Asyncgt AIE Jts. 28 V2e UEE.

V2ol dd F2:V2E VIO 83¥S MoIe &#EC

V10l 2Lt 2JkX 24 lockdl M, V2 AR,

Create new entries first (INSERT) ; 2tS {0 GHIOIEHE 2HS0i 2t

Then perform changes to non—-performance-critical tables (UPDATE) : T

Then perform changes to performance-critical tables(UPDATE): THEH AN &

Unit 5. Complex LUW Processing

Programs called within programs
Synchronous calls

AL S5 Z2OYeZ S0te &2
* CALL FUNCTION <function>

* SUBMIT <program> AND RETURN.

* CALL TRANSACTION <t_code>
3
*

(I

St Z2YOR SO0X s B2
SUBMIT <program>
* LEAVE TO TRANSACTION <t_code>

Asynchronous call of a function module

D E: CALL FUNCTION ‘ABC’
STARTING NEW TASK <task_name>
EXPORTING-+

MZ& user SESSIONS &tLt Z0f parallelotHl processing®. £&8 Z2I&(?l T=2 ‘ABC’)O0I

SHE =0l M2 H20l SLO0F &.

Accessing ABAP and SAP Memory
ABAP Memory: otLIS| external session 2tC| internal session £J)l2l &%5t= O
SAP MI22l: GtLECl user session 2t2l 2E external/internal sessionE7I2l 3%

T2 M "CALL FUNCTION'GHE & internal session 20l Set2 Kl € Ch

=, V10l LY ZE lock0l At2EXIA &.

22| (importing/exporting)

o
7T

f=2=1]
5

)

e

ot= Ol 22l. (SET/GET parameters)

SUBMIT(Z2 18 SZ) AND RETURN, CALL TRANSACTIONAIOI= & CHEZ internal session 0 &42ICH &g =

Ch.

Passing Data Between Programs
Data transfer through the call interface

Function modult S

CALL FUNCTION ‘ABC’

EXPORTING:--+

IMPORTING -

CHANGING:--

TABLE:-

Ct2 D208 SZ(selection screen JH&l)
SUBMIT B [AND RETURN]

WITH -+

SUBMIT--WITH: 0l &dH program® selection screen2| parameter $14~5 &= select options B+S2| 2

SUBMIT <program> [AND RETURN] [VIA SELECTION-SCREEN]
WITH <parameter> EQ <value>.

WITH <sel-opt> <operator> <value> SIGN <s>.

WITH <sel-opt> BETWEEN <value1> AND <value2> SIGN <s>.



WITH <sel-opt> NOT BETWEEN <value1> AND <value2> SIGN <s>.
WITH <sel-opt> IN <sel_table>.

Passing Data using the ABAP memory: Ol2| ABAP HI22/0l ABCe2t= Data cluster0ll GIOIEIE M&dlsD =21

SAP AEHTIEOIA =2 AS.
] T2y e
* EXPORT
carrid FROM mycarrid
wa_spfli
it_spfli
TO MEMORY ID ‘ABC'.
* IMPORT
carrid TO p_carrid
it_spfli
FROM MEMORY ID ‘ABC:.

Data transfer through SAP memory
L] 22 user session 2t0l2ts &Ml SHOl AFS.
] SAP 22l screen &0IA S identical® ID(ex, ‘CAR')E OIEdHA AIS Jis.
* &, AT HOHS YALE -0 SET/GET parameter M3 oHOFE.
L] SET PARAMETER ID ‘CAR’ FIELD ‘LH'.
GET PARAMETER ID ‘CAR’ FIELD carrid.

o cc

‘SAPL~’ : function group programOl2ts <.

LUW logic in program—controlled calls

Unit 6.

COMMIT WORK3GHE® & TH LUWSl requestSet =81&ICt.
CALL TRANSACTION:+- UPDATE ‘S’. : SYNCHRONOUS. UPDATEEZ WXl JICH.
CALL TRANSACTION--- UPDATE ‘A’. : ASYNCHRONOUS. UPDATEZ mHNHXl o JICHE.

2H
=

ofl

A

o

Accumulate locks for program call: &t internal sessionUld= E lock SXALE Jts. CH2 internal session? T2z &, Cf

HAE AS 2t
Function module2 S&8 T2 @Y 22 internal session! —> lock 3% Jts!

Appendix (E0{8t & LOLEXH)

=
Number assignment

u Number range: &=X&E22 ZIIots ¢S ¢S & UL (ex. HAIS B S)
o
=2

W

Number range objectS 21X 2HS0{0FSHCEH T-code: SNRO
Number range intervals: interval2 clientgd2 S&XO0ICH (= 8%

CALL FUNCTION ‘NUMBERLINFO’ : &I number range®l infoS 21 42
|
UCE S

Authorization checks

n Authorization object: &S0l H2E N UCH
u Authorization objectES SO authorization profileS 2SO user®iidl <. (28 214

u Authorization checkdt=s 2&
AUTHORITY CHECK
OBJECT ‘S_CARRID’
ID “CARRID FIELD p_carrid
ID ‘ACTVT’ FIELD "02’.

SAP buffers
] Application serverDtCt table buffer SHLEA RUCH
u 212t ASOIA DBl LHEE bufferingol A MCHE LI datall mismatchingOl 244 &
] 0IZ TGkl <8t buffering typeS
* Resident buffering (100%) : full buffering
* Generic buffering: 1 key field
* Generic buffering: 2 key field
* Single-record buffering (8t 221 % Bt puffering)

Native SQL

] Buffering At 2t

L] DB system0fl 2/ZZA0|Ct.
L] =4

* EXEC SQL.
<native SQL statement>

ENDEXEC.
Cluster tables
L] Data cluster0fl M& IS8t datas
L 2 Fields
* Structure fields
* Internal tables
] Cluster table®fl &0tA database0l import/export Jts.
* 29

° EXPORT <name> FROM <obj> TO DATABASE <dbtab>(<ar>) ID <id>.

o IMPORT <name> TO <obj> FROM DATABASE <dbtab><ar> ID <id>.
Cf. &gt table2 field® ME Jis.

L] ABAP cluster databases: SAP AEHCIENA =2 AISE. 2ot MBIt €2 AHEQ

2 .
CALL FUNCTION ‘NUMBER_GET_NEXT : &XIXl &= numberE 210 2 % UM of
CALL FUNCTION ‘NUMBER_CHECK’ : & numberJt S&8tXl, SOtJU=Xl M3 It

EHEQ

ol

)

T

2

%
rx
Q

external session S

NRIV : DBOl 2= table buffer. Number range0fl 281 & standard table®. HE 2|0t Jts. 0ief MBI SAI0 AFZdiE SOt ZXIX



[ ] Cluster tablet Transparent table2| XtOI&.

Cluster table Transparent table
- Cluster® dataRtS Z& In relational database
- Less access for large data quantities. - Many accesses since data is stored in various tables
- Heterogeneous(02i £72|) data(field, structured field, internal - Data can be linked and evaluated(Z Jt5tCH)
table) - Select with any logical condition

- Flexible techniques

= No linking of data possible

- Access required cluster ID and area
= Access only returns one cluster

° SAP locks

L] Scope = 12 [: lockE &2 1 dialog program0il &= 0|Ct. Asynchronous updatelili= = &G6HXl QL
L] Scope =22 [{: lockOl VIDtAl transfer& Ct.
L] Scope = 32 [H: lock0l V1MtXl transfer@ 0, dialog program &&= update programOlAl lockS release® == ULk
° BAPI: Business Application Programming Interface. Function groupOILt class@ S AHSH JHE. BusinessOfl 2#& programsS 20t=2 21,
L] BOR(Business object repository) S2 methodS& ?& &0 ACH
< AS U2 AE>
LDB AIE2E Qe MSOl Hl=2 Goto—> Attributes & E4GIHA AHEE Logical databaseES XI&dH FHOF &. Ot Q).

Select * into table it_spfli
From spfli FOR ALL ENTRIES IN it_list “Ol internal table S0l U= HDESES whereZE0A ZAH22 ALEE & QUCH (8 20| otLI2t o2 2A)
Where carrid = it_list—carrid.

‘Se93’: t-codePt == 3HE.. call transaction = submit and return via selection-screenlt 22 Z 1.
Call transaction <t-code> and skip first screen = submit <function0l&>1 & 21},

ABAP MI22| AHZ38tD|: 8 internal session CHHIA 22l 25. Export/import & AtE.
SAP D22l AtZ5tII: 8t user session 22| external/internal sessionE7I2l Hl22l SR. Set/get parameters ALE.

ALV list J12 . Screen painter0fl W20 ‘¢’ 203 U= 0t0IZ(custom contro)2 2IAE 18 2&(container) &,
02l Z2E ClassE Ab&: cl_gui_custom_container, cl_gui_alv_grid.
AVE ALZE [, set_table_for_first_display(alv 2IAE ZEAl 2= HAS)M= structure0lS(ex. 'SPFLINOILE field catalog & SO0l otLts BHEAl

]
0
Qj
[l

Lock object: Sel1. lockZ® ENQEUE/DEQEUE function0l 442! (function builder: se37)

Sm12: 01 lock(BITH AFSXIOIH)0l ZHJUEX & 2= UL

SHHEIO O2d objectOll locksS 21 &S [[H“ ‘_collect’2te Jlsg MIASHLA('X'), FLUSH_ENQEUERZt= functionS Z & ol 5 OFstCh.
‘DEQEUE ALL'Ol2t= function2 LHIE Z0{=2 lockEE SHBIN 20 ECH

Enhancement Z2ME: ‘cmod HlA 8.

WebDyn pro component2l 24 3 3JtXl — component controller, window, view
Al A

1) webdynpro component create

2) view2tSD|

3)UE view TR0 BOICHED|. 2HEst 318 2|0 (Z2R5H2 component controllerd %2l contextOll &l appOilA A& HIOIEIE 20t node/attribute 2
£71)

4) mbound plug, outbound plug BFSJ1 (2t viewll A AFEE contextel == component controller context2£H Z0{Ct&Jl. el st &3, Hielg)
0l22 inbound plug OtOI20I Z0{Ct=tA navigation link 2HEJ].

= %% S0 M Action2 2HEN ‘onAction’ OIIE MAH5tD S&E outbound plugE XIFHEL (2R6HE 2HE Actionfl 2E FIt Jbs. Ex)select &)
E =S Sadll create-> webdynpro application 20!,

& webdynpro application2] 2IEIAE [H=2| test MEHGHH Mgz &= U
Jlsg Sdll tableS2 2 = UL ContextE A A=s22 DHE

o
n
40
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=
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NodeE Jtel210] ?Ii M= if_wd_context_node2l dIHeiA HE SHAHGHOF.

Ex) node_selection TYPE REF TO if_wd_context_node.

Node_selection = wd_context->get_child_node( ‘SELECTION" ).
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OOP!

Unit 1. Intro to OOP
° Typical procedual ABAP program.

u Type definitions
[ ] Data declarations
] Main program

* Calling subroutines (PERFORM form1-+)
* Calling function modules(CALL FUNCTION ‘FB1-+)
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Unit 2.

[ ] Definition of subroutines
OOoP JlE 24
REPORT -
DATA: counter TYPE I,
wa TYPE knat.

CLASS Icl_car DEFINITION
ENDCLASS

*mm main program ————————————
Counter = counter + 1.

CREATE OBJECT -+

MOVE wa TO -+

HHENEl client-server2tHJt 84 Jts.
CHE OOPH4HE

[ ] Inheritance

u Polymorphism for support of generic programming: GtLt2l 01§22 CH2GHH E2IGtH ALE Jis
u Event controlling: clientdt OIHIES <Zel®™ diYot= serverft BHS

Defining classes (local class)

L] dole

CLASS Icl_vehicale DEFINITION.

ENDCLASS.
m 7E=
CLASS Icl_vehicale IMPLEMENTATION.

ENDCLASS.
Visibility sections of attributes
[ ] Public attributes
* Generally visible
* Generally changeable — EXCEPTIONL RED—-ONLY addition
u Private attributes
* Only visible within the class
* Only changeable within the class
Static attributes
u Exit per class. &2 operators ‘=>’

[ ] Definition with ‘CLASS-DATA’.
SE38 : class 2tSei®. Class builder
METHODS
u returning M 2I5t0E functiont S SFAF
[ ] method0ll = functionOil= U= tablesdt 8iCH
L] Returning parameterdt A28 exporting/changing® AtS& £ QICh (E0ol~)
] T E: Class? definition 2HOiIA

METHODS method_name

[IMPORTING"
EXPORTING-+

CHANGING*

RETURNING -+ " /2% ‘FUNCTIONAL METHOD' 2+

EXCEPTIONS-+- RAISING exception class].
] Function@ &AMl 2E= classQ FEEL0--
Static method= ‘CLASS-METHODS'Z &9
Reference 5= 2HS 10 ‘CREATE OBJECT <reference® 018>l 2.
Garbage collector: Jt2l9l= AMB =Dt gl= object= AIAEIO0 S22 MAMNM HMelg.
Multiple instantiation: multiple reference—> garbage collector0il 2/ail objectdt ZetItXl & <= internal table 0I&.
Ex) itab TYPE REF OF REF TO Icl_vehicle.

CREATE OBJECT -+
APPEND -+ TO itab.

o

Functional Methods

] Definition
* “RETURNING” parameterdt 128 functional method.
* EXPORTING/CHANING parameter AtE 20t CHE 2 ok.
] Call
* MY returngtE2 YA AFE Jbs (explicit assignment of RECEIVING parameter)
* Implicit calls possible in various expressions

° MOVE, CASE, LOOP statement

° Logical expressions(IF, WHILE, CHECK, WAIT UNTIL)

° Arithmetic and bit expressions(COMPUTE)
=>T S0l 230t A2® method, OFLIY attribute!
Constructor: §4=8 method. Importingdt exception@ Jts. 2ZE2 public section0il &1%010F &. (method 01S0I constructor)
Static constructor: 2eA Y ¢ SHHOE AME (DE & HAES 018: ‘class_constuctor’). ParameterLt exception2 JtXIXl & S.
Self reference: ‘me=>"1 OF W0 XJ| XtAlQ. Locallt RE0HI| fIoh ‘me’ AFS. ‘me’ MAMME AIS Jis.

Y
ol

Object-oriented concepts and programming techniques

SAPOIAl sub-class® 22 & 5L, (IS4 otg)
Inheritance syntax
CLASS Icl_truck DEFINITION INHERITING FROM Icl_vehicle.

ENDCLASS.

Redefining methods: 052 Z 2Lt sub—classMl A MA2AMNM M= B, Parameters HIE £ 411, 2
METHODS estimate_fuel REDEFINITION. “sub-class®l class definition 2&0 O H &2
Constructor= redefinition2t &2l parameters HtZ = UCH

Subclass®l constructor?& Al BFE Al superclass? constructorS S &0l #0F &tCt.

: CALL METHOD super—>constructor(-+-).

i
1
i
=l
[1°3
oY
N
ar



o Constructor 55 2H

] SHE SeHADt constructor 21D JAoH 220 &

L] oF 2t Ao 22 class? constructorE 2 &. (22 222 constructor® parameterg EHM & Jts.)
° Static components: &£2 25 £ JU2OU, redefine® & = QiCh
o Class@l public, protected section2 WEE subclasset 2RE.(458)
° Polymorphism@l &Ml =24

u Inheritance (4 )

u Redefinition(Method & 2|)

L] Upcast(R 28 =XtH 4 M =4 gt

* Super ZHE Jt2l2d & A= M Bt subHE Jteldl= A, = up-casting = widening casting

° Down cast

] Up cast& super 21X E SoHAL AHS JHS3GtCH

L] superdMIE Jteldl= super B4 = down castingS & = SICt (dumpZa4dt.)

u 28 sub24Xl ?= upcastingE super24 Xl

Interfaces and casting

° Interface
L] AE2AIL el classS0l componentE SR6HH off =.
L] Interface= 02 HE &&= 20| Jbsoih (ZEIMS Jts)
[ ] Definition@h QAUCH. PEF= K22 SHAN UCH
] 23! public component8 =X, (12{LIDt public sectionS M= Z 2 8iCtH)
L] Naming rule: ‘lif_xxxx’ ex. lif_partner(local), zif_XXX/yif_xxx(global)
] e
INTERFACE lif_partner.
METHODS display_partner.
ENDINTERFACE.
CLASS Icl_rental DEFINITION
PUBLIC SECTION.
INTERFACES lif_partner.
ENDCLASS.
CLASS Icl_rental IMPLEMENTATION.
METHOD lif_partner~display_partner.
ENDMETHOD.
ENDCLASS.
i
[ ] Interface= multi&t %0l JHs8F super class2 a2t =& ULt (up-casting/down-casting0ll CHdH)
u Compound interface(Z=€ interface): interfacedt interfaceS &t&xgts =& UL
INTERFACE lif_lodging.
INTERFACE lif_partner.
METHODS book_room.
ENDINTERFACE.
Events
° JI2 JiE: Sender objectdt eventE 2 Y, Recipient, = ‘handler’Jt e OIHEES XelstCt.
° A=A
L] Class defines an event: OI#IE HO| (EVENTS, CLASS-EVENTS)
] Object or class triggers the event: OIHIES M AI3|J] (RAISE EVENT)
u Handler class defineds and implements the handler method: HI4AE2 Jls #&.
([CLASS-]METHODS*-FOR EVENT+ (0|1 E) OF (It LA AIIILL))
L] “Handler object” or handler class is registered to events at run time(SET HANDLER): &l Z&st O|HMIES AIZoIACID

o 2AE)

* SET HANDLER ref_handler->on_eventname
[FOR ref_sender | FOR ALL INSTANCES ]
[ACTIVATION flag].

Unit 3. Object—oriented Repository objects
1 DBE A0 =H. SAPL clientdll AAZXO0IX £& = ZE Clienttl A AtSIts.

Global classes and Interfaces

° Class builder(SE24)2 global class(zcl~/ycl~)/global interfaces(zif~/yif~)& 2ESUH 2},

° Global class2tSJI

] Se24 (class builder)

] Se80(contextDil =0l Al class create)

] MethodOll HM =1 2EF 20l ‘signature” HE 29 Y method®l parameterE€ £ =+ UL
° Class buildertl A " X2 Xt HES S2IotH HIE LEE= 2AS HAE Jis. A8ais &= UCH
° Local classE global classZ import® JtsotCh.

Special object-oriented programming (Z Xl 0il &)

° Abstract class: 786t XI &2 methodJt classtl EX Jts. 08 methoddt AP abstract class. &&H2E sub classtiAdsE F&GH0F &,

CLASS Icl_...DEFINITION ABSTRACT.
METHODS --- ABSTRACT -+

ENDCLASS.
° Final class: O Ol& &&GHAI 22UCH = O 014 super classJt &I X & 2UCH
CLASS Icl_... DEFINITION FINAL
[INHERITING FROM---].



ENDCLASS.
° Final method: O 014 redefinition =2t
CLASS Icl_... DEFINITION.

METHODS -+ FINAL -

ENDCLASS.
° “singletone pattern”: T2 IO & otLESl HHI2H QESAH GHACH =, INTERNAL SESSIONOIAM oY object= @ GHLIRH BHE I XICH
CLASS Icl_... DEFINITION CREATE PRIVATE.

ENDCLASS

o Friend: friend FI0l 2 WAZ2 &2 privated A F26tE= dledlS.
CLASS Icl_1 DEFINITION CREATE PRIVATE
FRIENDS Icl_2.

Unit 4. Class—based Exception concept
° 6.10 HH& 0I% class—based exception HMelJt Jts. : CX_EXCEPTION.
° Naming rule: exception classE 4 ‘CX_'2 AIXSICE WL XL 2HE 21 'ZCX_'/'ZCY_’
° Exception0| ZM5t= B -> exception M2lE Gt I8 exception class2l instancedt MAE. -> predefined exception classLt JHZXIF &=
exception classOil 2| SHE exceptionfl = HMel.
L] Explicit: RAISE EXCPTION TYPE-+
[ ] Runtime AlOl ZA35H= runtime error
° CX_ROOT exception classl Zl &2 2eHA. RE 0fl2d/exception2 C1J[0 Z2ICH
CX_ROOTS! subclassS. (340t Ch. 2E exception classE 0152 sub-classOICt.)
* CX_NO_CHECK
* CX_DYNAMIC_CHECK
* CX_STATIC_CHECK

[ ] CX_ROOTE &£8=2 4= = exception classe & 3=
u 2 E exception class= 32l exception class & GHLIE A& 20H0kE.
° IF_ZMESSAGE: exception Z&Al EE HAIXE Z2 interface.
° SE24: global class2 exception classE 2tEJ| 2ol class builderS AIE. AE82 42 Mg,

° DEAOZ TRY~ENDTRYE MA exception L&Al catch&.

Unit 5. Shared object

© 2E user sessionS0| Shared objectS 78 = UL}, (table bufferX &). Shared memory= Application server0fl UCk.

° SHMA: area, Shared objectE 2t£1, & # U= t-code.

] Area QO Xl 200 BFEAI %E. (root class/ catalog class)
* Root class= 221 M B+ X1 ASB A catalog class2l objectE Jtel2ICh.
* Catalog class? 24Hl= actual datag JtXI2) RUCH

u User sessionOlld= handleE 2SO0 handle 2t2] 24X 4=t shared memory 2t2| root objectE Jtel3IHl aHA ALESHCEH
* Handle: €20l CtE (internal sessiont shared object memory) 24XE HAZ AIHAF= objectdt handleOICt.

] Read lock/write lockS€ Z 0 A &Ch.
* ghAl: cl_my_area=>attach_for_write()

Attach_for_read()
Detach_commit() “2& =S commitstl] locks E0IS.
Detach() “lock dHi X

[ ] Read lockOl Z24 A= &EH0IA catalogll updateE Gt A22H?
* CtE objectE LSO M write lockZ 1) ALESHCE.

[ ] Shared objectOil A M= lock2 shared locke JHE.

] 21Xt lockS H1 MEA shared objectl lockS SAI0 &1 M| 20 AFZXOF A= CIOIE IOt mismatchE =% RUCH
° Shared memory AtE2 fdiAd= =4 312 objectS SHSO{0FE.

[ ] Area class

u Root class

[ ] Catalog class
° Class 2t [ -> class properties tab0l Al ‘Shared memory enabled’ 0l XI235t21.
° N MELE?

u Cross—program buffering of data that is often read, but rarely written. : Xt 4 XI2H H2l write® 20l 8l CIOIEHM L.

L] Simultaneous read accesses are supported: SAI0 21J|&20] Jts

u Access is regulated by a lock mechanism. : lock Z410l 2t 201 SHE

L] Data is stored as object attributes. : data= object2l attribute2 M&EE

] Memory bottlenecks result in runtime errors and have to be caught. : S1EF2AICl BI22l bottleneck OIHAE ZLMAIII2=Z &O0HH OF SHCH.

Unit 6. Dynamic programming
: field symbols(ZOIE{ 2t S Al), data references.

° Field symbols
L] =4
FIELD-SYMBOLS <fs> {{TYPE|LIKE}--ITYPE ANY}.
ASSIGN dataobject TO <fs>.
UNASSIGN <fs>.
- <fs> IS ASSIGNED--- “& T Jtel3l= R0l A=Kl LOotEs U,

u OIXl 2 : field symbol AFZAIOIE 24 E BIEAl CH
DATA int TYPE | VALUE 15.
FIELD-SYMBOLS <fs_int> TYPE I.

ASSGIN int TO <fs_int>.
WRITE:/ int, <fs_int>. © &&:15 15

<fs_int>=17.



WRITE:/ int, <fs_int>. “&&:17 17

UNASSIGN <fs_int>.
IF <fs_int> IS ASSIGNED.
WRITE:/ int, <fs_int>.

ELSE.
WRITE:/ ‘filedsymbol not assigned’ (fna). “0IH & &.
ENDIF.
] 24
ASSIGN dataobject TO <fs> CASTING [TYPE type_name | --].
[ ] GlR=2E

TYPES: BEGIN OF st_date,
year(4) TYPE n,
month(2) TYPE n,
day(2) TYPE n,

END OF st_date.

*option 1: implicit (castingAl type Al o &t A<)
FIELD-SYMBOLS <fs> TYPE st_date.

ASSIGN sy—datum TO <fs> CASTING.
WRITE:/<fs>-year, <fs>-month, <fs>-day.

~option2: explicit
FIELD-SYMBOLS: <fs> TYPE ANY,
<fs_year> TYPE st_date-year--

ASSIGN sy-datum TO <fs> CASTING TYPE st_date.
ASSIGN COMPONENT 1 OF STRUCTURE TO <fs_year.
ASSIGN COMPONENT 2 OF -+

WRITE:/ <fs_year>,-

o

Data references :field symbolDt = 2& J|
] 24

TYPES reftype { TYPE REF TO type_name |
LIKE REF TO do_name |

TYPE REF TO data }.

DATA ref { TYPE REF TO type_name |
LIKE REF TO do_name |
TYPE REF TO data .
GET REFERENCE OF dataobject INTO ref. “refJl data objectS Jtel2.
] M 2E
TYPES ref_int_type TYPE REF TO i.
DATA ref_int TYPE ref_int_type.

DATA int TYPE | VALUE 15.

GET REFERENCE OF int INTO ref_int.
WRITE ref_int=>*. “Z 1t 15

“obtain a reference to a data object.

MOVE 17 to ref_int—>*.
WRITE ref_int=>%. “Z1t: 17.

u Validity of references : data referencedt Jt2ldl= H Ue=X =X M.
* QA L0 - ref IS [NOT] BOUND-+  cf) fs& ‘IS ASSIGNED' % 3.

Data Object2| Daynamic instantiation and cast assginemnts
L] =4

DATA ref TYHPE REF TO typename.

CREATE DATA ref.  “data 24X S ofLt 2&.
Generic typing of Data objects at runtime
L] =4

DATA ref TYPE REF TO data.

CREATE DATA ref TYPE typename.
Dynamic Instantiation of Data Objects at runtime
L] =4

DATA ref TYPE REF TO data.

DATA var_type TYPE - .

“Ot< datatypeOlLt Ct Jtelz = UC
“type2 create datag M 2tS2Cle <.

var_type=--
CREATE DATA ref TYPE (var_type) “OteH &AM OlX RE &L
] Oil I
var_type = ‘I'.
CREATE DATA ref TYPE (var_type). “ref& int typell CIOIEIS D231 A ECH

Dereferencing Generically typed Data references
] ASSIGN ref->* TO <fs> [CASTING-].
u HHMZ2E

DATA ref_itab TYPE REF TO data.

FIELD-SYMBOLS <fs_itab> TYPE ANY TABLE.

CREATE DATA ref_itab TYPE --(table 015) TABLES OF line_type
WITH DEFAULT KEY.

ASSIGN ref_itab—>* TO <fs_itab>.

“data reference®t field symbolOl Jt2l3l= ROl

n
i
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SELECT * FROM tab_name INTO TABLE <fs_itab>.
° reference®t field symbolS Sdll GtLIS| data objectES 1) SHOZ QHSHAN 22|10t JHS6tCh.

Runtime Type services

Runtime type Identification (RTTI) : class—based concept.

‘CLLABAP_'22 AlZtGt= classS0l 28 classS2.

° Z &9 SeiAQl CL_ABAP_TYPEDESCR & 22 subclassS0l £H.
° RTTS: Runtime type service

° =]

DATA go_descr TYPE REF TO cl_abal_classdescr.
go_descr ?= cl_abap_typescr=>describe_by_object_ref( go_vehicle ).
IF go_descr—>get_relative_name() = ‘LCL_TRUCK".

go_truck ?= go_vehicle. “typesafe downcast
ENDIF.

?|8t static methodE S=oHAl.

° RTTC: Runtime type creation — runtime0il object create= Jts. object createS
L] 0il: cl_abap_xxxdescr=>create(-")

Each type has a runtime type object(RTTS instance)

the runtime type object fully describes the data type.

a type object is local to the program, transient(2 Al& @1), and anonymous(nameless)

A type object cannot be deleted or changed : runtime0fl #4& & object= AHILE 20l 2Jts!

<TAW 12_2: 5 x>
84Al JiE S: Enhancement(Using Customer exits)/Modification/new enhancement/BAd|/Web DynPro

° Modification: SAPOIAl EnhancementS K36t &S [, Standard program2 2 M2 #Hot= A
SAPOIA HZSHA %20 M= He MX 248, (new enhancementOl 26 HSl HH 7}%)
SAP AlAEISl ATOYOISH SHIt M2 &~ US.

u User Exit
° Enhancement : SAP application0ff D242 HZ S Olactl Olel RS 2SN =0k, 1 FH0l Jots FEE P80t L= A
° Enhancement Jt Jts8t 24

n ABAP Dictionary&2| Tables, Data elements

u Customer exits

u Business Transaction Events (BTE)

] Business Add-Ins(BAdI)

Unit 1. Changing the SAP standard system. (overview)
° ABAP workbench & &0IA SAP R/3 AIAEIE changed % U= 3IHA &

u Modification
] Enhancement
u Customer development(JHZ)
] EnhancementES S8 table HA(FI1) &8 2K
: customer requestOil A FIHot1D 42 columnOl US M, It Jts. columnOISE BHEAl YY'LH 'ZZ'22 AIEGHOF StCh.

(0153 SAP AIAE AO0ISAl SLHAONA FIHE ZEF D AFZXIIF FIHE HEHO0| B 6} | Sl BEDI SATHA)
Append structure: it A2 ZEIH MAS O
Customizing includes(“Cl includes”) : SAPJL 0101 AFEXIS BA(HE QF)S Gl&ot) HOISS 2E0sE
£ Soll BE =&,

]

[} H
A

u user exit: subroutine

]

[ ]

]

A

ro

customer exit: function module
Business Transaction event(BTE): function module
Business Add-In: Method

Unit 2.Enhancing Dictionary Elements

Table Enhancements (Enhancement = append structure/customizing includes(=Cl include))

° Append structure: SAPOIAl Dl2| GI&GHA 22 A, Y tableR HAE.

(] Customizing include : SAPOIIAl Ol2l Oilatst 24, ol HIO\; B Al 012 H=xote U2 2E HIOISSE HZEE0l L&, SAPIH JEH 24l
=UIJl M2.) = CI_LABC2t= ClincludeE AMEdte 2 HOIE2 AFEXY BHAHXIE0| HEEC).

° SE11 5t At QEXRN HE =2 Standard table & Jts.YY, ZZ SE 7= XHM ZE 018 XE.

. M=Z& versionOlAl ZEJt FIt&l® Enhancement0ll 2ol Z&E tabled (YY, ZZ) HZ0 MES2 ZE0l FIHE.

Text Enhancements

° T-code: CMOD A&8HA SA data elementS enhancement® == QUCt. (overwriting)

° SAP AIAEN A0S Al SAP AEHCIES] HE2Z restore, § S2E. MAEX= It HEE WHES |AGHD A8
—> ‘restoring SAP field labels(Jls 0I§)'E Sdll &ct=s HE2ZE =& Jis

° Restoring SAP field labels
] SAP standard?l £& A&z =& Jis
] Customerdt B1Zst S8 AMEC2E =2 Jis.

° CustomerJt B1Z 5t data element0l CHSH documentationE standard documentation 20l It & US. (LAl t-code CMOD, Goto—>+-=>EN-

[

New Customer Documentation &€ Al SHE documentationOfl It JtS(=H&IMEEG= 2401 0tE!). Enhancement SaliA)

Unit 3. Enhancements Using Customer Exits
. Customer exitel &% (MFC2 2/AH)
n Program exit (Function moduleS &)
* Standard Z27& o0l ‘CALL CUSTOMER' Ot o™

b
04
)
or



[ ] Menu exit (0% =)
* JI9EE= SYotH ‘CALL CUSTOMER
* Menu exit0fl Si5t= function 012 ‘+'2 AIRE.

L] Screen exit (3t HE &)
* SAPOIlA Ol2l E&S 0lA5t1) subscreen area S2t8 HEH=S.
* program)| 2|2 data <& importing/exporting parameters Soll 0|2 & Ch
* Standard =278 ©t0l ‘CALL SUBSCREEN'0| A28 & Jis.
° StLtSl Enhancement= BFE Al GHLES] Enhancement projectOll 2 S5 0101 0F&!.
° Enhancement project 2= = t-code: CMOD

o SAPOIIA HIZ6i & Enhancement £8/5t= t-code: SMOD

o Enhancement project2 01§ Z%= Y= AIAGHA 20tE &Lt

° Enhancement projectOil= 0421 ISl EnhancementE assign& == ULk

o Enhancement project 22 Al request No. Ol2(transport)S Sdll EIAIAE(2LMH S)HE HE Iis
o Customer exit2 28 function group® 0IS0l= ‘X'E E=Ch ex. SAPLXAAA

Unit 4. Business Add-Ins (classic BAdI)

:ClassZ OI20{M U=, Enhancements & =+ U= F=.
° JIZ EnhancementE R8st 222 & & Bl AFE JISRCLE BAJIE Soll 0l Z2HMEWAM Y EnhancementS ALE Jtsoil&.
° AE Y
L] BAdI9l referenceS 2 =Ch (‘CLLEXITHANDLER' : 2&2 01 2a2iA. 20 OIH =MW5HS BADIE EXH.)
[ ] Z 28t BAdI instance2 methodE &&&tCH.
° programOfl Al ‘cl_exithandler' S Z0tAl BAdISl Al GIEE &0l Jis.
° SE18: BAdIOI Uhst HoIE 2 = U= t-code.
° SE19: BAdIE #&8& [ M= t-code.
° BAdI AFZAl multiple usedt enableZlX A2H HE BAdIDH BN SEEX LEC=2 AUESEHHQ 2Rg 0H otg.
° filter types: S& ZE 20l et BAdIS implementation0l SelXl S&6t0 A4S I ALS.
° BAdI implementation class0lS: ZCL_IM_ £= CL_IM_2=2 Al
(] BAd| interface 01&: IF_LEX_E£&= ZIF_EXZ Al&.

Unit 5. Modifications

‘user exit
° corrections and repairs.
n correction: original0fl T8t &S Gt= 2. (original: 222 SFSO A 24, original2 installot® copy®0l W AIAEN SAEE )
u repair: copy=0ll st =& Gt= 2.
° Modification2 SSCROI =36t keygtS SAPZSFH Z0toF & = QUCH
° Modification 2t&
u standard programOl Al +=HHE SS(HLZY)
u SSCR 218t €Dl
] warning message
n Change request no. &
° Modification &g &= S¢ change lockOl Ze2d TS userS2 AMSE = M & release& JIMXl import SJt. el £ /test/releasedt O
=13
° Modification assistant
] AES 8 EHMZEA 3t
* SSCR Key &M
* Change request no. X
* “eu/controlled modification” profile0l on22 HUOOFE. (T2 BCIF AIAEN &F)
° User exit : modification & &tLt2l JIs. Enhancement® Ol JI&X 22 modificationOil =8tC include Z28 018 FIWAM S SHMO “Z'JF U
Ct. (ex. MV45AFZB)
] include 22 9kO| subroutineS0l 0101 SEX{JF AL 018 +HSH0 ALE.
* subroutine£2l 0I§& ‘userexit_' 22 A&
L] =3
* blank subprograms
* includes delivered once: upgradeAl CtAl RIBE Xl &=Ch CHE 01§22 MZER includes M3 Jts)
* mainly used in SD
* Technically: modification (& includeJt MVZ AlI&Gts= standardLi )
] DS Uol ‘perform userexit' 2t A2 user exitOl EME.
° Note assistant : SSCR keyJt 2R giCt.
] HI =8, &2 HH 2 S0l AIS.
] Correction of individual errors. does not resupport packages
‘noteS SollAl systemOll CH&CQl B1FS Jicte X2 OFLICH AFASH 2HI0 st HAS dle A
L] ‘SNOTE' : & AIAEN 0™ notes)t MEE N UA=Xl, 2 notel] MAET = & QAUCH
° Modification Adjustment: ABHCIESH AFEXH0 2o HEE L= modifyE £&01 & XIH->adjustment 2.
L] 0lE $I8t t-code: SPDD(Dictionary object adjustment- Domains/Data elements/tables), SPAU(all other ABAP Repository objects)

Unit 6. Enhancements
1 7.0 new feature. JIE2| customer exit2 ol & JIs=S WA IJts. implicit enhancement/explicit enhancement, new BAdI, Switch Framework

° Enhancement points (2JtXI) : modification €10l SAP program, SAP function module, SAP methods S0l AARE I, 4Lt MHet0IE &210]
Jhsai & CH
u implicit: No SAP preparation. M2 & JHE., T2 8 ol DS FII6I0 AIEIts.

u explicit: prepared by SAP developers.
* ENHANCEMENT-POINT : @ot= 288 FIt Jis.
* ENHANCEMENT-SECTION : &¢cH SAP DEE REPLACEGHL] AS M AME
° Enhancement spot: Explicit enhancement points(52t2 JHE)/Explicit enhancement sections(#1&, replace®l JHE)/ New BAdI= enhancement
spot2 Salf 22|& Lt (composite enhancement spots: Enhancement spotS2 X&)
° New BAdI



] classic BAdIO HIgH performancet & &E.

] FIHEQl Jls0l REE
* Enhanced(2 & &) filter concept.
* option to inherit attributes from sample implementation classes
u Integration into the new Enhancement Framework
] Integration into the Switch Framework. (on/off2 AIE0i2 M& Jis)
u classic BAdlI 72&:’cl_exithandler’ ZO0t2® &. classS Sall handler <.
u New BAdI #2&: ‘GET BADI'/'CALL BADI" #0t2% &. (8Xt= handleS 20He A,
L] New BAdl= HE ©t°] BAdI handleS 0I&5t0 methodSS & (&2t &5 AL S8X0
* New BAdI JHE2 classict &
* Adapter classE AtEdt= 201 OtLiet core kernel®tOlAl BAdIOI CHEH handleS 20{21 02
methodSE SEMNS.
* New BAdI= W& E filter JIs MEB: filter — ZEH3L0 WetAd HE implementationS SEEXE Z
] Switch Framework : New Enhancement J1£8 25 0{JIA S& 22l&. |8le JIs8 AXE HD
* Z9l: New enhancement@t 22| Jts. activate/deactivate2t CHE HE&.
agl
] call customer &J| —> customer exit ZM S =0l
u cl_exithandler 2| -> classic BAdl J=Xl &0l
] GET BADI &J| -> New BAdI /=Xl &ol
L] A O {28 SAPIt enhancementES 0l2| OF&EGHA 22 A!
] DEES FItal0F---. explicit enhancementdt 2 implicit enhancementZ..

Unit 7. WebDynpro intro.

declarative programming approach: T2 1S &tLIA Jfeshs A
metadata approach: T2 &40 Ciol 2N o=z Z2A(7)2 HOIRH ot #&&
OCIM JHE? SE8O.

SHHAAN SIUHEH NHS2Z metadataB BN QHSO1E.
WebDynpro2 &5t deviceOl HIZS&E. (M3, PDA, 8E-)

MVC 22 XE.
WebDynpro2| JI& entities. 74 &(component)

L] windows : viewSS €1 UCh
[ ] views
u component controllers : logic/flow0ll Thst £&.

* 0l ©+0ll node®t attributeS0l =H.

* node= attributeS2 FUHF= JIS. node8l0| attribute@t ZIH S JHSGHCH.
WebDynproOl M2l “data binding”: 3t 42| view element2t view controller2l context®t HZot= 2.

viewzt OIS0l A0k 3ItXI

=XH= BAdI handle2l methodE S &5t= 2.

| OtLIZ), HoldiE1) Drag&Dropl 2 2+5

u inbound plug
u outbound plug : outbound linkE BFE Al navigation linkE JtXIZ) QUCE. (inbound pluge OFel)
u navigation link

“View Assembly”: Bt 3te10l LIS + UEs JIA . 201 LOtFI].

R

=0l 212t implementation®

. &#@& t-code: SFW5

Custom controller: component controllerJt 4 ZHGH XIS custom controllerE AtS. Xt ALE6tH 22 Gtz 8 Jis.

220l M webdynpro componentOil E26t= &8 2JtX (=component interface)
[ ] Interface view
u Interface controller

Unit 8. WebDynpro components : skip!
Unit 9. The context at design time: skip!

Unit 10. Defining the user interface

Unit 11. skip.

Container elements and layout managers

] flowlayout : StHO0| si&tot= St WOIA 8 22 HEAIE. SE8 38 Z2H0l A2 LS 2tolol

L] rowlayout : Ct& 2tol0l 22 elementS ‘rowheaddata’2 &E&5I01 SHIBE XNFMNE = US
EHIZ 0ISaHA 2 = ULk

L] matrixlayout : 2E& 3812 elements)t FZ0| &0 3HS HIST 2222 LIFUHA ALE.

] gridlayout : 3t 2| layouts ¥ ZE2 = U=Xl O0l2l sk .

wdr_test_ui_elements: SAP2| ABHCIE Web Dynpro OIH Z208. US| S4SS otUA HAE Jts.

Web Dynpro2 method £& (2J1X1)
] hook method: SAP WebDyn pro®il Al X3
u instance method: JHZXtIF &1/ R MBI ALS.



