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Introduction

SAP is continuously adding new  products and solutions into the product portfolio 
to keep the platform  up to date and m eet the latest technology trends. Although 
som e o f  these new  products need to be developed in different programm ing lan
guages, ABAP® still stands as a m ajor programm ing language for softw are develop
m ent in the SAP platform . It is a sim ple but pow erful language for developers to 
build enterprise applications.

Several tools are available in the ABAP W orkbench that m ake the developm ent 
process easy and efficient. In this book, you 'll find 1 0 0  little-know n tips and tricks 
that teach y ou  quick and practical techniques to solve you r problem s and increase 
you r productivity w hile using the ABAP W orkbench tools. This book neither gives 
detailed tutorials explaining how  to use these ABAP W orkbench tools n or teaches 
the ABAP programm ing language. Each tip has only 3-5  pages that focus on the 
specific problem  or topic that y ou  can im m ediately use in you r daily work. I f  you 
w ant to get m ore background detail about any tool explained in the book, we rec
om m end searching the SAP PRESS catalog for another book focused on the tool or 
refer to the SAP Community Network (http://scn.sap.com ) or official docum entation 
provided by SAP (http://help.sap.com ).

The ABAP W orkbench has m any tools and features that cannot be lim ited to 100  
tips. Tips that are included in the book are selected from  the w ide range o f  topics 
m ostly to give you  w orkarounds to perform  you r daily tasks in a m ore efficient 
way. Som e tips in the book require expert-level know ledge, and som e can be veiy  
sim ple for ABAP experts, but generally they are selected to address both  beginner 
and advanced ABAP program m ers. You can put this book into you r library and 
consult it w hen you  w ant to read tips about specific tools, or you  can read from  
start to end. I was excited to learn m any o f  these tips, and I hope you 'll feel the 
sam e w hen you  read tips that will save y ou  tim e and effort on a daily basis.

Tips in the book are divided into nine different parts. In the first four parts, you 'll 
find tips that m ostly help y ou  to im prove you r ABAP developm ent capabilities by 
providing practical, alternative w orkaround solutions w hile you 're  using the ABAP 
W orkbench tools to develop an ABAP program, such as the ABAP Editor, the Func
tion Builder, and the Class Builder.
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In Part 5, we m ove into the analysis phase o f  ABAP program m ing. In this part, 
you 'll find very useful tips on the ABAP Debugger to help you  find bugs in your 
ABAP programs. You'll see how  the new  ABAP D ebugger is im proved after it's 
launched. You'll also n otice the latest im provem ents o f  the ABAP D ebugger in 
SAP NetW eaver 7 .3 . W e've added a footnote about the version restrictions in the 
individual tip title in all that apply.

You m ight also see som e differences in the step-by-step procedures or screenshots 
because o f  the version difference. W e've used the SAP N etW eaver 7 .3  system  to 
describe the step-by-step procedures and provide the screenshots. I f  y o u ’re using 
a different version, please note that there m ay be small differences on the tools.

Part 6  is also focused on problem  analysis in ABAP program s. You'll find tips 
for various analysis tools in the ABAP W orkbench. You'll learn practical ways o f  
im proving the code quality and find perform ance bottlenecks arising from  w rong 
database or m em ory usages. There are also useful tips that will help you  to analyze 
SAP Business W orkflow  problem s.

In Part 7 , you 'll learn practical ways o f  using the ABAP Data D ictionary tools. The 
ABAP Data D ictionary has very broad features that can 't be lim ited to a small part 
in a book. This part lists the m ost useful and practical tips on using the ABAP Data 
D ictionary tools.

Enhancem ent tips listed in Part 8  are included to give you  practical ways o f  using 
the Enhancem ent Fram ework, which is also one o f  the m ost useful parts o f  the 
ABAP W orkbench. In this part, y o u 'll see d ifferent usages o f  the Enhancem ent 
Fram ework that will save a lot o f  tim e during patches o r  system  upgrades.

Finally, in Part 9 , you 'll see som e tips on W eb Dynpro ABAP. O f course, it's im pos
sible to fit tips about W eb Dynpro ABAP in a small part o f  this book. W e’ve added 
som e tips about W eb Dynpro ABAP th at are m ostly related to  the o th er ABAP 
W orkbench tools. I f  you  w ant m ore details, we highly recom m end the books Get
ting Started with Web Dynpro ABAP (SAP PRESS, 2 0 1 0 ) and W eb Dynpro ABAP—The 
Comprehensive Guide (SAP PRESS, 2 013 ).
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Part 1

Object Navigator

Things You'll Learn in this Section
1 B u ild ing  Package Hierarchies to  Organize D eve lopm ent

O bjects ..........................................................................................................  17
2 Using the  Reuse Library to  Find Reusable Software Objects,

D ocum en ta tion , and Examples .............................................................. 21
3 Accessing Your Previous N aviga tion  Steps w ith  the  Navigation

Stack ................................................................................................................ 25
4  Inserting  S ta tem ent Patterns in ABAP Programs w ith  Drag

and Drop ........................................................................................................  28
5 Using W ork lis ts  to  Group D eve lopm en t O bjects ..............................  31
6 M anag ing Your Frequently Used O bjects w ith  a Favorites

List ..................................................................................................................  33
7 Com paring ABAP Programs betw een Two Systems .......................... 36
8 M o d ify in g  and Testing Programs w ith  Inactive Versions o f

D eve lopm ent O bjects ..............................................................................  39
9 Creating Local O bjects fo r  Test Purposes .............................................  43
10 Creating and Accessing D ocum enta tion  fo r D eve lopm ent

O bjects ........................................................................................................... 45
11 Reserving Namespaces w ith  SAP fo r  Th ird-Party O bjects ..............  48
12 Using the  A p p lica tio n  H ierarchy Tool to  Organize

A pp lica tions  .................................................................................................. 50
13 Searching fo r O bjects in Transport Requests w ith  Transport

O rganizer Tools ...........................................................................................  52
14 Searching fo r D eve lopm en t O bjects using the  Repository

In fo rm a tion  System ...................................................................................  55
15 Using 0 0  Transactions to  L ink Class M e th o d s  to  Transaction

Codes ..............................................................................................................  58
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16 Using Forward N aviga tion  to  Create O bjects .....................................  61
17 U p loa d in g /D o w n lo a d in g  User-Specific Settings to  a

D iffe ren t System ..........................................................................................  63
18 Using Package Interfaces to  Create a Set o f  V isib le

D eve lopm en t O bjects ................................................................................ 65

T h e  O b je c t  N a v ig a to r  is th e  ce n tra l  p o i n t  in  t h e  A B A P  W o r k b e n c h  th a t  d e v e lo p e rs  

u se  to  c re a te  a n d  m o d i fy  d e v e lo p m e n t  o b je c t s ,  w h ic h  c a n  t h e n  b e  a c c e ss e d  w ith  

T ra n sa c t io n  S E 8 0 .  I t  p ro v id e s  y o u  w i th  a h ie ra rch ica l  d isp la y  o f  all d e v e lo p m e n t  

o b je c t s ,  a l lo w in g  y o u  t o  ea s i ly  d is p la y  a n d  m a in ta in  o b je c t s  u s in g  t h e  r e le v a n t  

d e v e lo p m e n t  to o ls .  O b je c t s  a re  s e p a ra te d  in to  g ro u p s (su ch  as P r o g r a m , Pa c k a g e , 

F u n c t i o n  G r o u p , e tc .) ,  a n d  f o r  e a ch  g ro u p ,  y o u  c a n  s e le c t  in d iv id u a l o b je c t s  to  

s e e  th e  list o f  s u b o b je c t s  c o n ta in e d  in  t h e  m a in  o b je c t .  You c a n  a ls o  d o u b le -c l ick  

a n y  o b je c t  o n  th e  lis t  to  o p e n  th e  re le v a n t  d e v e lo p m e n t  to o l  w i th o u t  h a v in g  to 

r e m e m b e r  th e  sp e c if ic  t ra n s a c t io n  c o d e  o r  m e n u  path.

B e c a u s e  th e  O b je c t  N a v ig a to r  is th e  m a in  d e v e lo p m e n t  to o l  f o r  A B A P  d e v e lo p ers ,  

it 's  c r it ica l  to  u se  th is  to o l  e ff ic ien tly . In  th is  p a r t  o f  th e  b o o k ,  w e  p ro v id e  t ip s an d  

tr icks to  in c r e a s e  th e  p ro d u ct iv ity  o f  d e v e lo p e r s  w h i l e  u sin g  th e  O b je c t  N avigator.
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Tip

Building Package Hierarchies to 
Organize Development Objects
You can b etter  m an age y o u r  developm ent objects by creating  p ackag e  hierarchies.

The packaging  concept is w idely used in softw are developm ent to m odularize and 
encapsulate developm ent ob jects. The Package Builder tool in ABAP W orkbench 
is used for this purpose. It allows developers to organize developm ent ob jects in 
separate packages in term s o f  functionality, usage, and the category they should 
belong to. D evelopm ent ob jects are usually put into large packages grouped by 
functional m odules (ZMM, ZFI, ZHCM, etc.). However, in big developm ent proj
ects, splitting developm ent ob jects into separate packages isn 't enough. In this 
tip, w e’ll show  you a better way to organize these ob jects to m ake them  easier to 
manage by building you r ow n package hierarchy.

a  And Here's How ...
Three types o f  packages are used to build a package hierarchy: structure package, 
m ain package , and developm ent package. A structure package is created to contain all 
packages at the top level. For exam ple, y ou  can separate the developm ent objects 
for a single m odule or pro ject into d ifferent packages according to their technical 
or business attributes, but then com bine them  into a single top-level structure 
package to be able to access the developm ent ob jects easily. Then, m ain packages 
need to be created and added into the structure package. Finally, developm ent 
packages are created to store developm ent ob jects. The follow ing rules m ust be 
satisfied w hen creating package hierarchies:
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► The root package in a package hierarchy m ust always be a structure package.

► Structure and m ain packages can 't contain developm ent objects.

► A m ain package can be a subpackage o f  a structure or m ain package.

► A d evelopm ent package can be a subpackage o f  a m ain o r  d evelopm ent 
package.

M ain and developm ent packages can be nested to any level to create the desired 
hierarchy as show n in Figure 1.

I
M ain Package

Structure Package

Main ackage

1
M ain Package

Development Package Development Package

Development Package -------► Development Package

^  Development Package

M ain Package

►  Development Package

£  Figure 1 Package Hierarchy Showing A ll Possible Package Assignm ents

Now let’s start to build a package hierarchy. W e have to create the structure, main, 
and developm ent packages.

C re a te  a S tru c tu re  P a ck a g e

To create a structure package, follow  these steps:

1. Go to Transaction SE21 to open Package Builder (alternatively, y ou  can use the 
Repository Brow ser w ith Transaction SE80).
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2 .  E n te r  th e  n a m e  o f  th e  p a ck a g e  y o u 'r e  c re a t in g  a n d  click  Cr e a t e .

3 .  E n te r  th e  p a c k a g e  a t tr ib u te s  (se e  F ig u re  2 ) .

4 .  In  th e  Pa c k a g e  L e v e l  f ie ld , s e le c t  S S t r u c t u r e  Pa c k a g e .

5 .  Save.

&  Package Builder: Create Package

Name Z100THINGS

[Description 100 Thngs You Should Know about ABAP Workbench 1
Appbcation Component c*

Software Component HOME

Transput Layer n
Superpackage J  1
Package Level S Structure Package ~

i.  .  m i
0 ( * ) 0

Л  Figure 2 Create Package Dialog

C re a te  a M a in  P a ck a ge

To c re a te  a m a in  p ack ag e ,  f o l lo w  th e s e  steps :

1 .  R e p e a t  th e  s a m e  p ro ce d u re  as f o r  th e  s tru c tu re  package .

2 .  In  th e  S u p e r p a c k a g e  f ie ld , s e le c t  a n y  o f  th e  p r e v io u s ly  c r e a te d  s tr u c tu r e  o r  

m a in  p ackages

3 .  In  th e  Pa c k a g e  L e v e l  f ie ld , s e le c t  M a i n  Pa c k a g e .

4 .  Save.

C re a te  all m a in  p a c k a g e s  u s in g  th e  s a m e  p r o c e d u r e ,  a n d  a ss ig n  s u p e rp a c k a g e s  

acco rd in g ly .

C re a te  a D e v e lo p m e n t P a ck a g e
T o c re a te  a d e v e lo p m e n t  p ack ag e ,  f o l lo w  th e s e  steps :

1 .  R e p e a t  th e  s a m e  p ro ce d u re  as f o r  th e  s tru c tu re  package .

2 .  In  the  S u p e r p a c k a g e  f ie ld , s e le c t  a n y  o f  th e  p re v io u s ly  c re a te d  m a in  o r  d e v e l

o p m e n t  packages.

3 .  In  th e  Pa c k a g e  L e v e l  f ie ld , s e le c t  D e v e l o p m e n t  Pa c k a g e .

4 .  Save.

C rea te  all d e v e lo p m e n t  p ack ag e s  u sin g  th e  s a m e  p ro ce d u re ,  a n d  ass ig n  s u p e rp a ck 

ages acco rd in g ly .
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You have now  created all o f  the necessary packages and built a package hierarchy. 
Next, go to Transaction SE80 and open the structure package that you  have created 
as the root package. You can see all em bedded m ain and developm ent packages 
in a hierarchical ob ject list under the structure package. In Figure 3, you  can see a 
package view  show ing the sam ple nested hierarchy.

| Package Hierarchy _iJ
(ZIOOTHINGS ▼

Я  S - L O .  n .
Object Name Description
-  @ ZIOOTHINGS 100 Thngs You Should Know about ABAP Workbench

-  Ш ZABAP_EDITCft ABAP Editor
'  @ ZPACKAGE„HIERARCHIES Package Hierarchies

'  <3  ZPACKAGE „HIERARCHIES Package Hierarchies
• @ZHCM Human Capital Management
• @ZMM Materials Management
• @ ZSD Sales and Distr button

• @ ZGENERAL.OBJECTS General Objects
-  @ Z08JECT_NAVIGATC* Object Navigator

-  @ ZNAVIGATION_STACK Navigation Stack
• О  ZNAVIGATION STACK Navigatcn Stack

^  Figure 3 Package View Show ing the Nested Hierarchy

D ouble-click on any o f  the packages in the hierarchy to see the details o f  the pack
age. Subpackages o f  a package are show n in the S u b p a c k a g e s  tab in the package 
details screen (see Figure 4). You can create or delete a package or m ove another 
package below  the current package from  this screen.

Package ^zpackage_ hieparchies  j j t i v e

Properties Dependency Control List Ckent Interfaces Package Interfaces Sutopackages

f f f l S l  ' I  |D  Create l& .M ove here Ц Э Detete I 

Description
Human Capital Management 
Materials Management 

[Sales and [Distribution

Subpackage
ZHCM
ZM4
ZSD

Л  Figure 4  Subpackage List

Note that although y ou  technically can m ove a package to below  another package, 
it isn 't fully supported as o f  SAP N etW eaver release 7 .3 . Use this feature at your 
ow n discretion.
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Tip

Using the Reuse Library to Find 
Reusable Software Objects, 
Documentation, and Examples

You can use the Reuse Library to access exam ples , docum entation , an d  reusable so ftw are  
objects to im prove y o u r  ABAP experience.

Typically, w hen you 're  learning a new  programm ing language, y ou  start by learn
ing the syntax and developing you r first Hello World application. This is the easiest 
part o f  the never-ending stoiy. No m atter how  m uch experience you  have, you 'll 
always need to find help docum ents, sam ple program s, and reusable softw are 
com ponents. At that point, the ABAP W orkbench offers the Reuse Library to help 
y ou  speed up you r developm ent processes or im prove you r ABAP experience. In 
this tip, w e'll help you  get fam iliar w ith this tool.

a  And Here's How ...
The Reuse Library is a tool that helps y ou  find reusable softw are products. You can 
access it w ith Transaction S E 8 3  or by selecting E n v i r o n m e n t  • R e u s e  L i b r a r y  in 
the O b ject Navigator.

On the left side o f  the screen, you 'll see a hierarchical list o f  reuse products. You 
can display the reuse product on the right side by double-clicking on its name. 
Figure 1 show s an exam ple o f  a reuse product.



D isp la y  R e u s e  L ib r a r y  :  A L  V  G r id  C o n tro l

□ fuI  screen on/off flflFul text search ixaries £1 Position cursc* cn predict й  Add to favorites

| Ful Txt Srch^J

I Л И
h e i  i » r a i 5 ) [ g i i s i  i l a i M w n n i s i

Addtiond nfc«matcn

* . . & i  за «  . .  i s i s i Class
• &  Cl_GUI_ALV_GRlD ALV List Viewe*Ltraries 

• @ Favcrites
SAP Technology

’  Contrds 
► Basics
• (»l Contrd Container
• 0  ALV Grid Centre*
• В  SAP Calenda Contrd
• [U DataPYovxter

Л  Figure 1 Reuse Product

The reuse product inform ation is categorized on the follow ing tabs:

► O v e r v i e w

Contains basic inform ation about the reuse product.

► D o c u m e n t a t i o n

Contains help docum ents about the reuse product and gives you  detailed infor
m ation before using it in you r programs.

► E x a m p l e s

Contains sam ple applications that give you  an idea about the reuse product. You 
can directly start the application or navigate to the source code from  the Reuse 
Library. You can also add sam ple applications into you r w orklist w ith the Add 
t o  W o r k l i s t  button on the toolbar.

► P r o g r a m  o b j e c t s

Provides easy access to program objects that allow you  to reuse the product. You 
can add the program ob jects into you r w orklist w ith the sam e procedure as in 
the E x a m p l e s  tab.

► D e v e l o p m e n t  s u p p o r t

Provides tools such as wizards, generators, or tem plates to speed up the use o f  
the reuse product.

The Reuse Library includes the follow ing popular topics:

► A L V  G r i d  C o n t r o l

► H T M L  V i e w e r



► T e x t  E d i t

► T r e e  Co n t r o l s

C re a t in g  a R e u se  P ro d u ct
You can also m odify or create you r ow n reuse products and libraries. Follow  these 
steps to create a reuse product:

1. Go to Transaction SLIBP.

2 .  Enter the nam e o f  the reuse product and click C r e a t e .

3. Enter the description into the P ro du ct  Na m e  field and click Sa v e .

4 . Select the package and save.

5. M aintain the inform ation on the G e n e r a l  D a t a , O v e r v i e w , D o c u m e n t a t i o n , 

E x a m p l e s , P r o g r a m  O b j e c t s , and D e v e l o p m e n t  S u p p o r t  tabs, and then save.

C re a t in g  a R e u se  L ib rary

Follow  these steps to create you r ow n Reuse Libraiy:

1. Go to Transaction SLIBN.

2 . Enter the name o f  the Reuse Library and click Cr e a t e .

3. Enter the description and select the visibility:

► Pu b l ic : The reuse library is visible to everyone in Transaction SE83.

► P r i v a t e : A param eter transaction needs to be created to display this type o f  
library.

4 . Select the package and Save.

5. Use the S u b n o d e s  and Sa m e  L e v e l  buttons to create tree nodes and insert reuse 
products, and then save.

You can subscribe to public libraries w ith the L i b r a r i e s  button on the toolbar in 
Transaction S E 8 3 .  A  list o f  the available libraries opens, and you  can subscribe to 
any o f  them  by selecting and m oving to the S u b s c r i b e d  l i b r a r i e s  list as show n 
in Figure 2.



[&  Subscrbe to  library

[ Ш И Н ® ®
Subscribed ibraries

re a l п р т и г го

Select forties
T Tanm
HP SAP Technology

T  Tanm
Test Reuse Library

IT I  

‘ i

0 ®

«  Figure 2 Subscribe to a 
Library

W hen y ou  subscribe to a library, it becom es available in the Reuse Library.

On the other hand, you  m ust create a param eter transaction  to access private librar
ies. This feature allow s y ou  to assign Reuse Libraries to d ifferent user groups. 
Follow  this procedure:

1. Go to Transaction SE93.

2 .  Enter the T r a n s a c t i o n  C o d e , and c lick  C r e a t e .

3 .  Enter the S h o r t  t e x t .

4 .  Select T r a n s a c t i o n  w i t h  p a r a m e t e r s  f r o m  the list, a n d  click Co n t i n u e .

5. Enter "SE83_STA R T" in the T r a n s a c t i o n  field, and se lect the Skip I n i t i a l  

S c r e e n  checkbox.

6 .  Fill in the D e f a u l t  Va l u e s  table as show n in Figure 3 .  You can com bine up to 
nine Reuse Libraries by specifying their nam es in the D e f a u l t  Va l u e s  table.

«  Figure 3 Com bining Reuse 
Libraries in a Parameter TransactionI Default Values

Name o f screen field Vakje □
P_LIB1 ZREUSE „LIBRARY 1 □
P_LIB2 ZREUSE.LIBRARY2 *
P_LIB3 ZREUSE_LIBRARY3 ▼
4 ► 4 ¥



Tip

Accessing Your Previous 
Navigation Steps with 
the Navigation Stack
You can easily  return to previous navigation  steps w ith the N avigation  S tack  tool, which 
helps y o u  m ake use o f  drill-down type navigation  capab ilities  o f  the O bject Navigator.

W hile w orking on a developm ent ob ject in the O b ject Navigator, y ou  m ight w ant 
to ju m p  to another ob ject to m ake a little change and then return to the first object. 
However, som etim es it can be difficult to rem em ber all o f  the steps you  took and 
return to them  easily. To assist you , the Navigation Stack tool keeps a list o f  these 
steps and allows you  to easily navigate back and forth in the list.

a  And Here's How ...
The O b ject Navigator allows y ou  the follow ing navigation options w hile you 're 
using d ifferent ABAP W orkbench developm ent tools:

► Navigate directly in to  a subroutine, include, and function m odule by double
clicking on the ob ject nam e in the editor.

► By double-clicking on the variable nam e, navigate to the data declaration part 
o f  that variable.

► Navigate to each respective elem en t by double-clicking on the table, structure, 
and data elem ent definitions nam e in the editor.



T ip  3 Accessing Your Previous N avigation Steps w ith  the  N avigation Stack

► Navigate to all subobjects displayed hierarchically in the ob ject tree on the left 
side.

► N a v ig a te  to  th e  o t h e r  o b je c t s  b y  w r i t in g  th e ir  n a m e s  d ire c t ly  in to  th e  O b j e c t  

N a m e  f ie ld  o n  th e  le f t  s id e .

All navigation steps are recorded in the Navigation Stack tool w hile you 're  navi
gating w ith in  the O b ject Navigator. You can always go back and forth betw een 
navigation steps until you  navigate to a new  step. All forward steps are cleared at 
that point, and the Navigation Stack tool continues w ith the new  path.

Let's see this in an exam ple. Start the O b ject Navigator w ith Transaction SE80 and 
perform  the follow ing steps:

1. Open ABAP program BCALV_GRID_01.

2 . Navigate to a line w here the p o p u p _ t o _ i n f o r m  function is called, and double
click on the function nam e. You have now  navigated into the function module.

3. Open ABAP program BCALV_GRID_02 by m anually entering its nam e in the 
O b j e c t  n a m e  field.

4 . D ouble-click on the m ethod definition handl e_doubl e_cl i ck, and navigate into 
the m ethod im plem entation.

5. Find the line w here g t _ s bo o k  is declared, and double-click on it to navigate to 
its definition.

6. D ouble-click on the SBOOK table that is used in the declaration part, and open 
the table definition.

7. D ouble-click on the data elem ent S_CARR_ID o f  colum n CARRID.

8. D ouble-click on the dom ain S_CARR_ID.

Now, all o f  these steps have been recorded in the Navigation Stack tool, and you 
can navigate to any o f  these steps easily. To do this, open the Navigation Stack 
w indow  by choosing U t i l i t i e s  • D i s p l a y  N a v i g a t i o n  W i n d o w .

You can see all o f  the steps you  ju s t  perform ed in the Navigation Stack tool as 
show n in Figure 1.



sa  a
Navigation stack

Object type Object name Subobject name Description
Dcmain SJCARRJD
Data Bement S_CARR_ID
Database Tabte S800K
Program BCALV_GRID_02 Line 45
Program BCALV_GRID_02 Line 112
Program BCALV_GRID_02 Line 75
Function Module POPUP_TO_INFORM Line 1
P60 Ntodule BCALV_GRID_01 PBO Lrte 168

Object Navigator Initial Screen

«  Figure 1 Navigation Stack Items

Use the arrow  buttons at the top o f  the screen to navigate back and forth w ithin 
the list. Alternatively, double-click on any o f  these steps to navigate to it.

Note that the Navigation Stack tool stores data for each session but dears data 
im m ediately w hen you  exit the O b ject Navigator.



Tip

Inserting Statement 
Patterns in ABAP Programs 
with Drag and Drop
W hen w orking on ABAP program s , y o u  can insert sta tem en t pattern s by dragging rel
evant entries f r o m  the ob ject tree to the ABAP E d itor to avoid  m aking  m an u al m istakes.

Som e statem ent patterns can be very difficult to rem em ber, and you 're  likely to 
m ake a m istake i f  you  try to w rite a full statem ent manually. Instead, you  can drag 
the relevant ob ject from  the ob ject list into the ABAP Editor to create a source code 
pattern to use that ob ject in you r ABAP program. This feature is extrem ely useful 
for com plex statem ent patterns.

a  And Here's How ...
W hen you  open a developm ent o b jec t in the O b ject Navigator, you  can see all o f  
the subobjects in a hierarchical tree. You can create the follow ing statem ents by 
dragging the relevant ob ject from  the O b ject Navigator and dropping it into the 
ABAP Editor:

► Instantiate global class

► Call m ethod o f  global class

► Call function m odule

► Call subroutine

You can also drag and drop these ob jects from  you r worklist.

Perform  the follow ing steps to insert a statem ent pattern into the editor:



1. Open an ABAP program in the O b ject Navigator.

2 . In the navigation area, select the ob ject th at you  w ant to create a statem ent for 
in the editor by clicking on it.

3 . Drag the ob ject nam e and drop it into the editor as show n in Figure 1.

| Program 4
|Z_INSERT_STATEMENT ▼

« -  .  ц *  ^  *  я  m - a  a

Object Name
'  £3  Z_INSERT_STATEMENT

Description
Insert Statement Patte

-  Q l Fields
• LC_TEST

-  G ) Events
_____ • START-OF-SELECTION

P "  GET DATA I------
Drag &  drop

S T A R T -O F -S E L E C T IC N .

i n s e r t  s t a t e m e n t

^  Figure 1 Dragging and D ropping an O bject into the A B A P  Editor

4 . O ptional param eters o f  m ethods and function m odules are com m ented  by 
default. U ncom m ent them  if  you 're  going to use these param eters.

Figure 2 show s the program statem ents that are generated w ith drag and drop.

8 j
э|

l o i

H i
1 2 ;

13
1 4 ;
I S '
16-
1 7 !

1 8
1 9

2 0
2 1
2 2

2 3
2 4
2 5
2 6
2 7
2 8

2 9
3 0
3 1
3 2

3 3
3 4

3 5 ;
3 6 j

S T A R T -O F -S E L E C T IO N .

CREA TE O B JE C T  x x x x x x x x .

Instantiate a class

«  Figure 2 
A n Exam ple o f  
Generated Code

C A LL METHOD x x x x x x x x - > d o _ n o t h i n g  
EX PO R TIN G  

P i
P2

R E C E IV IN G
rl

C A LL FU N CTION  •Z P IN G ' 

EX PO R TIN G  
i_ n a m e

□  «* IMPORTING  
L -  с  message “

p e r l o r m  g e t _ d a t a  <z _ l n s e r c _ s t a t e r n e n t ) 

t a b l e s  
t l  

u s i n g  

p i
c h a n g i n g

c l .

Call m ethod o f a class

Call function

Call subroutine



T ip  4  Inserting S tatem ent Patterns in ABAP Programs w ith  Drag and D rop

You c a n  a d ju s t  in s e r t  p a t te r n  se tt in g s .  You c a n  a ls o  m o d ify  th e  c o d e  g e n e r a t io n  

se t t in g s  f o r  fu n c t io n  m o d u le s  an d  c la sses  a c c o rd in g  to  y o u r  p r o g r a m m in g  s ty le  b y  

c h o o s in g  Ut i l i t i e s  • S e t t i n g s .

S e le c t  th e  Pa t t r n  tab  w i th in  th e  A B A P  E d i t o r  tab . F igure  3 s h o w s  th e  se tt in g s  

th a t  y o u  c a n  a d ju st .

«  Figure 3 Settings 
W indow

Workbench (General) ABAPEdtor Class Builder Screen Painter * r -

Splitscreen Debugghg Pattrn Workfct 

Function Modules_____________________________________________________
Г __1 T

Name Actual Parameter Same as Name Formal Param. 
t "  j

“ Generate Exceptions w /o OTHERS

□For Except.Classes CALL FUNCTION, generate w ith TRY...ENDTRY 

I  Class a id e r

□Name Actual Parameter Same as Name Formal Param.

Generate Exceptions w /o OTHERS 

□For Except.dasses CALL METHOO, Generate W/O TRY...ENOTRY 

IFLnctional Writing Style for Cal METHCO
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Tip

Using Worklists to Group 
Development Objects

You can a d d  developm ent objects a n d  navigation  targets into y o u r  w orklist f o r  fu tu r e  
use so  y o u  don't have to w aste tim e searching f o r  them.

A w orklist allows you  to mark an o b jec t or specific place in an o b jec t for later 
retrieval. It's sim ilar to a bookm ark system  that allows you  to store and organize 
you r m ost com m only used developm ent ob jects together and navigate to them 
easily in the future. Unlike a favorites or bookm arks list, how ever, w orklists allow 
you  to save the same ob ject several tim es with different source code positions. This 
feature allows you  to set m arkers for later use in the source code. Now, let's see 
how  you can add ob jects to a worklist.

a  And Here's How ...
To add a particular developm ent o b jec t into you r worklist, open it in its editor and 
select the m enu option:

f  U t i l i t i e s  •  W o r k l i s t  •  I n s e r t  C u r r e n t  O b j e c t  J
I f  you  add an ABAP program, function m odule, or class library, the w orklist also 
stores the current position in the source code. You can add the sam e program m ul
tiple tim es w ith d ifferent positions in the source code. This feature allows you  to 
set m arkers in you r programs. You can get back to that position anytim e you  want.

To display the ob jects in you r worklist, select the follow ing m enu path w hile edit
ing an ob ject in the O b ject Navigator or a d ifferent appropriate tool:



U t i l i t i e s  •  W o r k l i s t  •  D i s p l a y  J

The D i s p l a y  W o r k l i s t  w indow  opens a t the bottom  o f  the w indow  as show n in 
Figure 1. Here you  can see existing ob jects in y o u r worklist.

а ;  и л  и
Dsplay WcxUst

Object type Object name Subobject name Source code Comment
Function Module Z_PING 10
Methcd ZCL_TEST DO.MDTHING 2 You car» add your comments
Program Z_INSERT_ST ATEMENT 9
Program Z_INSERT_ST ATEMENT 25 Call Function
Program Z_INSERT_ST ATEMENT 44 Form do_nothng

Л  Figure 1 A  W orklist w ith Sample Data

You can also add you r com m ents for w orklist item s as show n in the figure. This is 
especially useful i f  you  add the different source code positions o f  the same ob ject 
m any tim es into the w orklist. It  would be difficult to distinguish betw een the 
w orklist item s belonging to the same ob ject by only looking at the source code line.

You can use the follow ing functions on the toolbar to m aintain the w orklist items:

► S a v e  w o r k l i s t  ( H I )

Saves the w orklist. W orklist item s are not saved into the database by default. 
The list is cleared w hen you  exit from  the editor. You have to m anually save the 
w orklist using this function to be able to use the sam e w orklist later.

► D e l e t e  o b j e c t  f r o m  w o r k l i s t  ( f H I )

D eletes the selected ob ject from  the worklist.

► I n s e r t  c u r r e n t  o b j e c t  i n t o  w o r k l i s t  (ИШ’ Ь 

Inserts the currently open ob ject into the worklist.

► D e l e t e  e n t i r e  w o r k l i s t  ( 1 3 1 )

Em pties the w orklist. It also deletes all w orklist item s from  the database.

► R e l o a d  w o r k l i s t  f r o m  d a t a b a s e  (fШ\)
Discards your changes that have been in the current session or after the last save 
and reloads the w orklist item s from  the database.



Tip

Managing Your Frequently Used 
Objects with a Favorites List
You can a d d  freq u en tly  used developm ent objects into у  ou r fa v o r ite s  list so  y o u  can f in d  
them  easily  in the fu tu re .

The O b ject Navigator allows you  to w ork on several types o f  developm ent objects, 
including package, program, function group, class, and interface. You can create, 
modify, or display any o f  these ob jects by selecting the appropriate ob ject type and 
w riting the ob ject nam e into the relevant field. W hen you 're  working in the O bject 
Navigator, you  can add frequently used developm ent ob jects into you r favorites 
list to find them  easily later.

a  And Here's How ...
The O b ject Navigator has a user-specific favorites list that allows you  to store fre
quently used developm ent ob jects. Later, y ou  can navigate to these ob jects easily 
by selecting them  from  the favorites list. This list can be especially helpful w hen 
y o u 're  working on a project that requires you  to w ork on several types o f  develop
m ent ob jects w ithin d ifferent packages.

To add an o b jec t into you r favorites list, open it in the O b ject Navigator and click 
the A d d  button on the toolbar as show n in Figure 1.



| Program 4

|Z_OBJECT_NAVIGAT OR ▼

й [ а . а  н
Object Name Add n
• Z_08JECT_NAVIGAT Oft Edjt Z.OBJECT.NA

Erograms ►

«  Figure 1 Adding an O bject to Favorites

You can  a lso  ed it  y o u r  fa v o r ite s  l is t  b y  c l ic k in g  th e  E d i t  l in k  in  t h e  s a m e  m e n u .  

T h e  E d i t  Fa v o r i t e s  w i n d o w  o p e n s  as s h o w n  in  F ig u re  2.

&  Edit Favorites x

CtoJ. Name Descrptcn
-  g 3  Packages

• ZPACKAGE_HIERARCHIES Package Herarchies________________________________
* □  Package hierarchies
*  Programs

• Z _INSERT_STATEMENT
• Z_C© JECT_NAVIGAT OR

*  Q j Function GrouK

Insert Statement Patterns by Drag & Drop 
Program Z_OBJECT_NAVIGATOR

• Z100THINGS General Functcns for 100 Things Book
-  Q  Classes

• ZCL TEST Test Class
• CD Interfaces
• □  Internet Services
• □  Web Dynpro Comp. /  Intf.
• CD BSP Applcattms
• □  BSP Extensions

< ► | ::: | 4 >

✓  С * U  Downbad Upload *

«  Figure 2 Edit Favorites

You c a n  u se  t h e  fo l lo w in g  fu n c t io n s  o n  t h e  E d i t  Fa v o r i t e s  w in d o w :

► D e l e t e

D e le te s  th e  s e le c te d  o b je c t  f r o m  th e  fa v o r ite s  list.

► D o w n l o a d

A llo w s y o u  to  d o w n lo a d  th e  fa v o r ite s  l is t  to  t ra n s fe r  b e t w e e n  th e  sy s te m s .

► U p l o a d

A llo w s  y o u  to  u p lo a d  p r e v io u s ly  s a v e d  fa v o r i te s  lis ts .  T h e  s y s te m  tr ig g e rs  a 

p o p u p  to  a sk  y o u  w h e t h e r  y o u  w a n t  to  re p la c e  th e  o ld  fa v o r ite s  l is t  w i th  the  

n e w  o n e  o r  a p p e n d  th e  n e w  i te m s  in to  th e  l is t  b y  k e e p in g  th e  o ld  item s.

Finally , y o u  c a n  u se  y o u r  fa v o r ite s  l is t  to  n a v ig a te  y o u r  f r e q u e n t ly  u sed  o b je c t s  

eas ily  b y  s e le c t in g  i t  f r o m  the  fa v o r ite s  l is t  as s h o w n  in  F ig u re  3.



| Package Hierarchy 4  
IziOOTHINGS

*  - ] Й 1 -  [ 5 Ж  A ’ m < m  q
Object Name Add

Edit...^  @ ZIOOTHINGS 
-  ®  ZABAP.EDITOR

[Should Know about ABAP Workbench

-  ®  ZPACKAGE.HIERA Packages

^ Q | ZPACKAGE HI Programs ► 2_INSERT_ST ATEMENT
• @  ZHCM Function Groups ► Z_OejECT_NAVIGAT OR
• &  ZMM Classes > PI И II
• @ZSD —  . .  — --------

«  Figure 3 Navigating  
to the Developm ent 
O bject from  the 
Favorites List



Tip
3

Comparing ABAP Programs 
between Two Systems
You can com pare ABAP program s in d ifferen t system s to f in d  poten tia l errors o r  incon
sistencies in the code.

Som etim es y ou  m ay w ant to com pare ABAP programs betw een two different sys
tem s to find a problem  that m ight occur due to different patch levels, or to find 
an old request that was transported by m istake. To accom plish this, w e’ll show  
y ou  how  to use the Rem ote Com parison in Version M anagem ent tool w hen you 
see a problem  in an ABAP program and w ant to m ake sure it's identical to another 
system .

a  And Here's How ...
W hen y o u 're  editing an ABAP program, you  can view  the Version M anagem ent 
tool by selecting the follow ing m enu path:

U t i l i t i e s  •  V e r s i o n s  •  V e r s i o n  M a n a g e m e n t

You can see the previous versions o f  the program you w ere working on as show n 
in Figure 1.

To start the Rem ote Com parison tool, click REM OTE C o m p a r i s o n  on the toolbar. 
You'll see tw o options to define a rem ote SAP system . I f  the SAP system  you w ant 
to  com pare is configured in the transport m anagem ent system , you  can select the 
SAP system  directly. Otherwise, you  have to create an RFC destination for a rem ote 
system .



□□  Retrieve Request Text On/Off REMOTE Comparison 

V e r s i o n s :  R e p o r t  S o u r c e  Code ZCOHPARE_VERSIOHS

V e r s i o n  C a t  F l a  SAP R e l .  A rc h  R e q u e s t  P r o j e c t  D a te  T i n e  A u th o r

V e r s i o n ( s )  i n  Che d e v e lo p m e n t d a t a b a s e :

3 a c t i v  7 3 0  A 7 3 K 9 0 0 0 0 7  1 3 . 0 1 .2 0 1 2  2 3 : 2 2 : 5 1  ABDUL

V e r s i o n ( s )  i n  t h e  v e r s i o n  d a t a b a s e :

□  0 0 0 0 2  U 7 3 0  A 73 K 9 0 0 0 0 7  1 4 . 0 1 .2 0 1 2  0 0 : 1 6 : 1 3  ABDUL
□  OOOOI S  7 3 0  1 4 . 0 1 .2 0 1 2  0 0 : 1 5 : 5 2  ABDUL

«  Figure 1 Version 
Management

W hen y ou  click REM OTE C o m p a r i s o n , versions o f  the sam e A B A P  program in a 
rem ote system  are displayed. You can select any o f  the rem ote versions and click 
REM OTE C o m p a r i s o n . The C o m p a r e  P r o g r a m s  screen opens as show n in Figure
2 and displays tw o versions at the sam e tim e w ith highlighted differences.

C o m p a r e  P r o g r a m s :  A / i

Srtfe-Column/Paralel Settings Next Identical Section Next Difference

9  REPORT z c o m p a r e _ v e r s io n s .
10

D i f f e r i n g  L i n e s :
1 1  PARAMETERS :  p_unam e TYPE u n am e,

1 1  PARAMETERS :  p_unam e TYPE unam e.

L in e s  n o t  a v a i l a b l e  i n  v e r s i o n  o f  t h e  REMOTE s y s te m :
1 2  s_ d a tu m  TYPE datum .

C o n te n ts  U n ch an g ed :
1 3  1 2
1 4  1 3  STA RT-0F-SELEC TIO N .
1 5  1 4

«  Figure 2 Compare Programs 
Screen

You can click on N e x t  I d e n t i c a l  S e c t i o n  and N e x t  D i f f e r e n c e  in the toolbar to 
navigate through source code to analyze the differences. You can open the S e t t i n g s  

w indow  and adjust the display settings by clicking on S e t t i n g s  on the toolbar. The 
follow ing options are available:

► Switch betw een S i n g l e -C o l u m n  D is p l a y , Pa r a l l e l  D is p l a y , and D i s p l a y  in  

S p l i t s c r e e n  E d i t o r

► Switch betw een D is p l a y  A l l , M a t c h e s  C o n d e n s e d , and D is p l a y  D i f f e r e n c e s  

O nly

► D is p l a y  l i n e  n u m b e r i n g
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► I g n o r e  I n d e n t a t i o n s

► Ig n o r e  C o m m e n t s

You can adjust these options to use the d ifferent features o f  the tool to easily dis
play the differences betw een tw o ABAP programs.



Tip

Modifying and Testing Programs 
with Inactive Versions of 
Development Objects
You can m odify  an d  test developm ent objects in y o u r  local runtim e environm ent w ithout 
a ffectin g  o th er  users a n d  objects in y o u r  system.

Say you  need to m ake a change in a developm ent ob ject, but oth er users m ight be 
using this ob ject on the sam e system  w hile you 're  editing it. How do you  make 
changes w ithout booting users from  the system  o r  m odifying an o b jec t that is 
currently in use?

The ABAP W orkbench contains a feature that allows you  to m odify and test devel
opm ent ob jects in you r local runtim e system  w hile oth er users use the active ver
sion o f  the program. In this tip, w e’ll show  you how  to use this feature so when 
y o u 're  sure that changes are finished and w orking correctly, you  can activate the 
ob ject to com m it the changes to the system.

a  And Here's How ...
D evelopm ent ob jects appear in the follow ing statuses at different tim es w ithin the 
developm ent lifecycle:

► New (Revised)

► New

► Inactive

► Inactive (Revised)



► Active (Revised)

► Active

W hen you  create a new  developm ent ob ject, it takes the status o f  New (Revised) 
or Inactive, depending on the type. For exam ple, an SAP ABAP Data D ictionary 
ob ject takes the status New (Revised) im m ediately after you  create it. On the other 
hand, a program or function m odule takes the status Inactive.

Figure 1 shows all possible com binations o f  the status changes during the develop
m ent process.

Л  Figure 1 Status F low  Showing A ll  Possible Status Changes

W hen you  start to m odify a developm ent ob ject, it takes the status Inactive, and 
the global runtim e system  isn 't affected w ith these changes. It's visible only to 
y ou  until y ou  m anually activate the o b ject. O ther users can only use the active 
version o f  the o b jec t and they can 't see you r changes until you  activate the object. 
All inactive ob jects are included in you r Inactive Objects list. You can access your
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inactive ob jects list by selecting E n v i r o n m e n t  • I n a c t i v e  O b j e c t s  in the O bject 
Navigator (see Figure 2).

Inactive O b je c ts

|ABOUL

Object Name

~Ly I <&>]

т т щ  ш
Descrip to n

1 I Q  hacthe  Objects ABDUL
<3 Transportable Objects 
'  ' З  Dictionary Objects

’  <3 Dcmains
•  ZAGDMNAME 

’  Data Elements
• ZAG_DE_BIRTHDATE
• ZAG_DE_NAME 

”  £3  Search h^ps
• ZUSER

•  <3 Database Tables /  Structur
• ZSUSERSl
• ZUSERS 

’  <3 Programs
• ZAG_INACTIVE_06JECTS
► □  ZCOMPARE VERSIONS

Username

Brth Date 
Username

Jser

Users
Users

Inactwe objects S< 
Compae ABAP Pro

«  Figure 2 Inactive O bjects List

W hen another user tries to m odify any o f  these ob jects, the system  generates a 
new  task for that user in the sam e transport request and adds the o b jec t into the 
user's Inactive O bjects list. Now both users can see the same ob ject in their Inactive 
O b ject list. Let’s see an exam ple:

► U ser A changes the follow ing ob jects and leaves them  inactive:

► Program Z_PROG_l

► Program Z_PROG_2

► Table Z_TABLE_1

► U ser В changes the follow ing ob jects and leaves them  inactive:

► Program Z_PROG_2

► Program Z_PROG_3

► Table Z_TABLE_1

U ser A and В are w orking on Program Z_PROG_2 and Table Z_TABLE_1 together. 
They are also m odifying oth er listed programs individually. Table 1 show s the 
runtim e environm ent for the users after these changes.
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L o ca l R u n tim e  

E n v iro n m e n t -  U se r A

L o ca l R u n tim e  

E n v iro n m e n t -  U se r В

G lo b a l R u n tim e  

E n v iro n m e n t

Z_PROG_1 (Inactive) Z_PROG_1 (Active) Z_PROG_1 (Active)

Z_PROG_2 (Inactive) Z_PROG_2 (Inactive) Z_PROG_2 (Active)

Z_PROG_3 (Active) Z_PROG_3 (Inactive) Z_PROG_3 (Active)

Z_TABLE_1 (Inactive) Z_TABLE_1 (Inactive) Z_TABLE_1 (Active)

£  Table 1 D ifferences on Local Runtim e Environm ents fo r  User A , User B, and the G lobal Runtime 
Environm ent

As you  can see, users only see the inactive ob ject i f  it's included in th eir Inactive 
O bjects list; otherw ise they see the active version. U ser A and U ser В both can 
see the inactive version o f  Program Z_PROG_2 because they are w orking on that 
program together.



Tip

Creating Local Objects 
for Test Purposes
You can crea te  d evelopm en t ob jects  th a t  w ill b e  used only f o r  test o r  experim en tal 
purposes.

The package concept in the ABAP W orkbench allows you  to group developm ent 
ob jects into separate packages depending on their usage, as discussed in Tip 1. 
However, i f  you  w ant to create an ob ject for test purposes only, and y ou  aren 't 
planning to transport it to another system , y ou  can create the o b jec t as a local 
object.

a  And Here's How ...
I f  y o u 're  creating an o b jec t for test or experim ental purposes, y ou  d o n 't need 
to assign the developm ent ob ject to a package during creation. Click the Lo c a l  

O b j e c t  button on the popup dialog as show n in Figure 1 to create the ob ject as a 
local ob ject. You can also assign the developm ent ob ject to the package $TM P for 
the sam e purpose.

In the O b ject Navigator (Transaction SE 80),y ou  can see the hierarchical list o f  local 
ob jects belonging to any user by selecting Lo c a l  O b j e c t  as the ob ject type and 
entering the usernam e in the O b j e c t  nam e field as show n in Figure 2.



Create Object Directory Entry

Object R3TR PROG 2 LOCAL OBJECT

Attributes

Package
ff-----------------------------------

Person Responsible ABDUL

Original System A73

Original Language EH English /

Created On

H I |  Local Object | &  Lock Overview

«  Figure 1 Package 
Assignm ent Dialog

Local Objects

[a n il ▼ <&>!

Object Name 

ж Й  $TMP ANIL
-  £ 3  Dictionary Objects 

ж ^  Database Tables 
■ ZTEST_TABLE 

< 3  Data Elements 
• ZTEST__FIRSTNAME 

ж < 3  Programs
► □  ZTEST_PROGRAM 

v  £ 3  Includes
• ZTEST PROGRAMTOP

Description

Test Table 

First Name 

Program ZTEST J  

Include ZTEST Pf

«  Figure 2 Hierarchical L ist o f  Local 
Objects

Local ob jects are used m ainly for test purposes and can’t  be transported to other 
SAP system s. I f  you  w ant to transport local ob jects, assign them to another pack
age. Package assignm ent can be changed by selecting the ob ject nam e from  the 
ob ject list by choosing O t h e r  F u n c t i o n s  • C h a n g e  in the context menu.



Creating and Accessing 
Documentation for 
Development Objects
You can  crea te  techn ica l docum entation  f o r  d evelopm en t ob jects  d irectly  in the SAP 
system.

Preparing good technical docum entation is one o f  the m ost im portant stages o f  
developm ent pro jects—there should always be technical docum entation to describe 
the functionality and architecture o f  the developed program. For exam ple, when 
y o u 're  required to m odify a program that you  or som eone else developed a long 
tim e ago, you 'll probably need to read the docum entation o f  the program before 
m odifying the source code. However, it isn 't  always easy to find the technical 
specifications o f  the programs after a w hile. In this tip, w e'll show  y ou  how  to 
create b r ie f  technical docum entations for developm ent ob jects directly in the SAP 
system  to m ake it easier to find and update.

a  And Here's How ...
W hen y ou  open a developm ent o b jec t for editing, select G o t o  • D o c u m e n t a t i o n  

in the m enu. A screen opens w here y ou  can edit docum entation for the object. 
There are tw o types o f  editors that y ou  can use:

► G rap h ica l PC E d ito r

Here you  can input you r text continuously. A fter SAP NetW eaver 7 .0  EHP1 or 
7.1 SP05 versions, M icrosoft W ord was integrated into the Graphical PC Editor, 
w hich m akes it a lot easier to use. The Graphical PC Editor is m uch easier to use 
than the Line Editor.



► L in e E d ito r

This old-style editor in the SAP system  has been  replaced by the Graphical PC 
Editor, w hich is m uch m ore user friendly. Here you 'll find a form at colum n 
w here you  specify the paragraph form ats or form at com m ands. The text entry 
part is built from  separate 72-character input text fields for each line.

Figure 1 show s the screenshots o f  the different types o f  editors.

Line E d ito r G raphica l PC E d ito r

G raphica l PC Editor 
based on  M S  W ord  

(SAP N e tW eaver 7 .0  EHP1 
o r  7.1 SP05)

^ ( P c f o  В 9 »  В

SAP

j i  Cut Advanced Find U ndo %
^ C o p y  Replace C* Redo

^  Paste Select *

cupboard  Edrtmg

a m j R P o s a s

I N T E G R A T I O N S

^  Figure 1 D ifferent Types o f  Editors

You can sw itch betw een the editors by choosing G o t o  • C h a n g e  E d i t o r  while
you 're  in the editor.

Let’s create sam ple docum entation for a custom  program to see the steps involved:

1. Open the ABAP program that you  w ant to create docum entation for in the ABAP 
Editor in change m ode, and select G o t o  • D o c u m e n t a t i o n  in the menu. W hen 
y ou  open docum entation o f  an ob ject for the first tim e, the system  proposes a 
tem plate w here y ou  can en ter the docum entation o f  the program. It's separated 
by headers to let you  organize the docum entation into groups such as purpose, 
functionality, and integration . A fter y ou  finish providing enough details for 
each part, you  can save the docum entation, and it will be  available to all users 
on the system .

2 . To open the ABAP program in display m ode, use G o t o  • D o c u m e n t a t i o n . Fig
ure 2 show s exam ple docum entation.



D is p la y  D o c u m e n t a t io n :

FU REUSE ALV GRID DISPLAY

S h o e c  T e x t

O u tp u t o f  a  s im p le  l i s t  ( s i n g l e - l i n e )

F u n c t i o n a l i t y

T h e  f u n c t i o n  m odu le o u t p u t s  a n  i n t e r n a l  t a b l e  w i t h  w h a te v e r  s t r u c t u r e  i n  
Che f o r a  o f  a  f o r m a t t e d  s i n g l e -  o d e r  m u l t i - l i n e  l i s t .

P r o c e s s :

о  P a s s in g  a n  i n t e r n a l  t a b l e  w i t h  t h e  s e t  o f  i n f o r m a t i o n  t o  b e  o u t p u t

о  P a s s in g  a  s t r u c t u r e  w i t h  g e n e r a l  l a y o u t  s p e c i f i c a t i o n s  f o r  l i s t  
la y o u t

о  P a s s in g  a  f i e l d  c a t a l o g  i n  t h e  fo rm  o f  a n  i n t e r n a l  t a b l e

£  Figure 2 Docum entation f o r  Function M odule R E U S E_ A LV _ C R ID _D IS P LA Y

Creating a docum entation using this technique is fairly easy but can be veiy  use
ful in the future. You d on 't need to provide m uch technical details; only a b rief 
docum entation will be  enough. Both end users and developers can use these docu
m entations in the future to get inform ation about the ob ject.



Tip
5 3

Reserving Namespaces with 
SAP for Third-Party Objects
W hen y o u  p lan  to  develop so ftw are th a t will b e  delivered to third parties, y o u  can reserve 

y o u r  own nam espace f r o m  SAP to e lim in ate the risk o f  nam e conflicts.

Custom er ob jects in the SAP system  can only start w ith Y or Z. All oth er letters 
can only be used by SAP. In SAP projects, it's very com m on to prepare nam ing 
standards for ob jects before starting the project to m inim ize the risk o f  nam e con 
flicts. However, w hen you  develop softw are that w ill be delivered to third parties, 
y ou  have to m ake sure that there are no ob jects on the target system  that have the 
same nam e as any o fy o u r ob jects. SAP allows y ou  to reserve you r ow n nam espace 
to elim inate the risk o f  nam e conflicts for these types o f  developm ents, and w e'll 
show  you how  this is done.

a  And Here's How ...
Your com pany m ust have the ABAP/4 D evelopm ent W orkbench license to be 
able to reserve a nam espace. I f  you r com pany has the required license, you  can 
apply for a nam espace through http://service.sap.com /nam espaces. Figure 1 show s the 
nam espace reservation screen from  the SAP Support Portal.

You must provide the follow ing inform ation:

► Name for nam espace

► The nam e m ust be a m inim um  o f  three and a m axim um  o f  eight characters

► You can 't use spaces or special characters in the name

► The nam e m ust clearly refer to the nam e o f  the com pany

http://service.sap.com/namespaces


► The nam e can 't start w ith a num ber, "SAP", or “R 3" character strings

► The "/" character is autom atically added to the beginning and end o f  the 
name

► Intended purpose to reserve a nam espace

► The installation num bers o f  the system s to use the requested nam espace

«  Figure 1 Namespace 
Reservation through SA P  
Support Portal

A fter you  receive the authorization to retrieve the nam espace, you  can obtain the 
nam espace license keys from  the SAP Support Portal. Then you  m ust set up the 
nam espace w ithin you r ow n system  w ith the follow ing procedure:

1. Go to Transaction SE03 to open Transport Organizer Tools.

2 .  Select D is p l a y /Ch a n g e  N a m e s p a c e s  in the A d m i n i s t r a t i o n  node.

3. Click the D i s p l a y  ->  C h a n g e  button on the toolbar to sw itch to change mode.

4 . Click the N e w  E n t r i e s  button on the toolbar to en ter the details o f  the new 
nam espace.

5. Fill in the details.

You can create tw o types o f  nam espace entries in this way:

► P r o d u c e r

Choose this type if  y ou  are the ow ner o f  the nam espace and have the valid 
developm ent license.

► R e c i p i e n t

Choose this type if  you  w ant to m ake changes on the ob jects that are delivered 
to y ou  w ith a special nam espace and have the valid repair license.

Repair licenses are not installation specific and can be delivered by the namespace 
ow ner to enable the delivered ob jects to be repaired.

N a m e s p a c e  R e q u e s t

Nam espace ’ /  [ 1 / № 3

D e s e r t io n  ’ 1
S AP N etw eave r Name Server 1 1

Options □  Ob|ect generators

M a ik e d  f i e ld s  a re  re q u ire d

S e le c t In s ta lla t io n s

Mark y o u r ins la la ttons l o t  w tiic h  yo u  w a n t to  request the  namespace

© Ins td a tio n  £ Insta la tion  name

7

ID •  л е е  • S AP TR c u s tR /3  T-lnstatation

■ SAP T R cu s t. CRM Demo Icense

В —  — SAP R/3 T-Irist SOLMAN
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Э

Using the Application Hierarchy 
Tool to Organize Applications
You can navigate through a ll s tan dard  an d  custom  app lication s in a h ierarch ical list, as 
w ell a s  create  y o u r  own to  categorize y o u r  packages.

The ABAP W orkbench has several tools such as packages  and package hierarchies 
that allow  you  to organize developm ent ob jects. The Application Hierarchy tool 
allows you  to categorize and navigate through objects at a higher level; it basically 
helps you  to create a catalog for you r applications w ithin the SAP system . You can 
brow se through the application hierarchy to find a package w hen y ou  know  the 
application that it belongs to, but you  d on 't know the technical name. You can also 
create you r ow n hierarchy for custom  packages to allow oth er developers to find 
the package easily in the future, w hich w e'll discuss in this tip.

a  And Here's How ...
There are tw o types o f  application hierarchies in the ABAP W orkbench:

► SAP

All SAP packages are organized in this hierarchy by application com ponents. You 
can brow se through the SAP A pplication Hierarchy to find out the standard 
applications delivered in you r SAP system.

► C ustom

You ca n ’t  add y o u r custom  applications into the SAP A pplication Hierarchy. 
Instead, you  can create a custom  application hierarchy fo ry o u r custom packages 
to catalog y o u r applications. You can also include SAP packages in a custom  
application hierarchy.

www.allitebooks.com

http://www.allitebooks.org


You can access SAP and custom  hierarchies in the follow ing m enu option in the 
O b ject Navigator:

E n v i r o n m e n t  •  A p p l i c a t i o n  H i e r a r c h y j
You can also use Transaction SE81 for SAP and Transaction SE82 for custom er 
hierarchies. Figure 1 show s the Application Hierarchy for SAP objects.

SAP

— c a  i s - c v n

— t s  AP 

— t s  CA 
— IB  EP 

HDH

HDH-CLT

AC 
F I

—ев та
— I B  CO 
— f B  IH

- M "
-AECH 
-AECP
"АЗАРТЕRH_EC 
-KCD
-RS_IHG_EC 
-U 140 
EC-PCA 

— ЙЗ EC -BP 
— Ш EC-CS 
— 03 E C -E IS

A p p l i c a t i o n  C om ponents

I n d u s t r y  S o l u t i o n  C a tc h  H e ig h t  Hai 
A p p l i c a t i o n  P la t f o r m  
C r o s s - A p p l i c a t i o n  C o n p o n en ts  
E n t e r p r i s e  P o r t a l  
SAP N e tU ea v e r H a s t e r  D a ta  Managem-

C l i e n t - S y s t e m  A d a p ter

A c c o u n tin g  -  G e n e r a l  
F i n a n c i a l  A c c o u n tin g  
T r e a s u r y  
C o n t r o l l i n g  
I n v e s tm e n t  M anagem ent 
E n t e r p r i s e  C o n t r o l l i n g

A p p l i c a t i o n  c o n p o n e n ts  EC 
P r o c e s s  m o d el o b j e c t s  EC 
T e r m in o lo g y  an d  G l o s s a r y :  T r a j  
D a t a  C o l l e c t i o n  
OLTP-IHG EC ( E n t e r p r i s e  Contr< 
E n t e r p r i s e  C o n t r o l l i n g  
P r o f i t  C e n t e r  A c c o u n tin g  
B u s i n e s s  P la n n in g  
C o n s o l i d a t i o n
E x e c u t i v e  I n f o r m a t io n  S y ste m

«  Figure 1 Application  
Hierarchy f o r  SA P  Applications

There are two types o f  nodes in the Application Hierarchy tool:

► Title node

► D evelopm ent node

W hen y ou  create a node, it's created as a title node autom atically. Title nodes are 
used like folders, and they help y ou  create m ulti-level hierarchies. A fter you  assign 
a package to a node, it becom es a developm ent node. You can navigate to a package 
directly from  the Application Hierarchy tool by clicking on developm ent nodes.



Tip

Searching for Objects in 
Transport Requests with 
Transport Organizer Tools
W hen y o u  have a lo t o f  transport requests in y o u r  system, there's a  too l y o u  can use to 
quickly a n d  easily  search f o r  specific transport requests th a t contain  a specific develop
m en t object.

W hen y ou  create and m odify developm ent ob jects in ABAP W orkbench, the SAP 
system  creates a transport request for you  to organize your changes. Changes that 
belong to the sam e task are usually put into the sam e transport request. W hen 
there are m any transport requests, it can be difficult to find the transport request 
for an ob ject. W e'll show  you how  to use Transport Organizer Tools to help you 
find a specific transport request in this situation.

a  And Here's How ...
The Transport Organizer Tool contains tools that help y ou  w ith issues related to 
change and transport m anagem ent system , and they can be accessed via Transac
tion SE03. In Transport Organizer Tools, you  can use the S e a rc h  f o r  O b je c ts  i n  

R equests/Tasks application to find the transport request for a particular object. 
Figure 1 show s the initial view  o f  the application.



Figure 1 In itia l V iew  o f  the Search f o r  O bjects in Requests/Tasks Application

You can choose from  predefined o b jec t types or se lect any o th er o b jec t type 
using the search help. I f  you  m ade you r changes in Customizing and d on 't know 
w hich ob ject is used in the IM G activity, y ou  can search by selecting the relevant 
IM G  A c t i v i t y . It’s also possible to filter the results w ith the follow ing selection 
parameters:

► R e q u e s t /Ta s k  N u m b e r

► R e q u e s t  O w n e r

► R e q u e s t  D a t e

► R e q u e s t  S t a t u s  ( M o d i f i a b l e / R e l e a s e d )

► R e q u e s t  T y p e

W hen you  execute the application after specifying the selection param eters, the 
system  lists all o f  the requests and tasks separately. You can also navigate to the 
request/task from  the result screen by double-clicking on its name.

Let's consider an exam ple to show  how  you can use this tool. Suppose that you 
w ant to see the transport requests o f  all changes in the contents o f  Table ZAG_TEST 
for a selected tim e interval in the system .

Select R3TR TABU ZAG_TEST in the O b j e c t  S e l e c t i o n  part o f  the S e a r c h  f o r  

O b j e c t s  i n  R e q u e s t s /Ta s k s  s c r e e n . On the selection screen, you  can 't change
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the ob ject type o f  the predefined ob jects. I f  y ou  w ant to select another o b jec t type 
rather than the predefined ob ject types, as in our case, you  can use the last three 
o b jec t types in the list. Note th at you  can 't se lect program  ID R3TR manually; 
instead you  ju s t  select TABU and press I Enter I. R3TR is autom atically filled in on 
the field. You can also specify a table range in the D ate  field. Finally, the selection 
screen m ust be like the one show n in Figure 2.

Object Selection

Program PGMI _ P3TP OBJ PROG

Function Group PGMI. R3TR OBJ FUGR 1
□Class PGMI _ R3TR OBJ С LAS

□  Table/Structure PGMI... R3TR OBJ TABL

□V iew PGMI R3TR OBJ VIEU

□Tab le  Type PGMI.. R3TR OBJ HYP

'Data Element PGMI. рзта OBJ DTEL

(7  Table Contents PGMI.. R3TR OBJ TABU 2AG TEST

□ ? PGMI... OBJ 1
□ ? PGMI.. OBJ

Also Search for Subobjects (not for generic entry) 

IMG Activity

Reqjest/Task Selection

Request/Task

Owner

Date

Status

Request Type

0 1 . 0 1 .2 0 1 2  

v  Modifiable

to

to

to

l / l  Released

E
3 1 .0 1 .2 0 1 2

A l l  R e q u e s t  T y p e s  an d  T a s k  T y p es ’o l ]

^  Figure 2 Filling  in the Selection Screen to Find  the Changes in Table ZA G _TEST  

W hen you  execute the report, the results are displayed as show n in Figure 3.

Ш [ЩЩИ№11?1,Г a  ^[Ш Э Т Д ~ М :1И||Н1
Request Short Description Owner Date Type Status
A73K900Q22 Ticket Number: 1 4 5 4 3 3 4 5  ABDU. 0 6 .0 1 .2 0 1 2 Customizing Request Released
A73K900Q23 asdf ABDU. 0 6 .0 1 .2 0 1 2 Customizing Task Released
Д73К900025 Table Changes ANIL 0 6 .0 1 .2 0 1 2 Customizing Request Released
A73K900026 Table Changes ANIL 0 6 .0 1 .2 0 1 2 Customizing Task Released
A73K900Q28 Test Resets ANIL 0 6 .0 1 .2 0 1 2 Customizing Task Ntodf.

£  Figure 3 L ist o f  Requests That Changes the Contents o f  Table ZA G _TEST

You can use oth er options on the selection screen to filter the results even more. 
You can search the transport requests for all types o f  ob jects in the ABAP W ork
bench. Note that this exam ple is especially useful w hen y ou  w ant to audit the 
changes on the critical ob jects in the system .



Tip

Searching for Development 
Objects using the Repository 
Information System

Instead  o f  struggling w ith d ifferen t tools f o r  d ifferen t objects, y o u  can use the Repository  
In form ation  System to search a ll types o f  objects in the SAP system.

T h e  SA P s y s te m  a l lo w s  y o u  to  c rea te  severa l ty p e s  o f  d e v e lo p m e n t  o b je c t s .  H o w 

ev er ,  w h e n  y o u 'r e  lo o k in g  fo r  a d e v e lo p m e n t  o b je c t  a n d  y o u  w a n t  to  p e r fo r m  a 

d e ta i le d  se a rch ,  u sin g  sp e c if ic  s e le c t io n  c r ite r ia ,  i t  c a n  b e  d if f icu lt  to  u s e  d if fe r e n t  

to o ls  fo r  e a c h  ty p e  o f  o b je c t .  To b y p a ss  th is  issu e , w e ' l l  s h o w  y o u  h o w  to  u s e  the  

Repository Inform ation System as a c e n tr a l  p o in t  to  s e a rch  th ro u g h  all ty p es  o f  d e v e l

o p m e n t  o b je c t s  o r  f in d  th e  o b je c t s  th a t  u se  a p a r t ic u la r  o b je c t  (w h e re -u s e d  list).

a  And Here's How ...
Y ou  c a n  a c c e s s  th e  R e p o s i to r y  I n f o r m a t i o n  S y s te m  w i t h  T r a n s a c t io n  S E 8 4  o r  

b y  c h o o s i n g  E n v i r o n m e n t  • R e p o s i t o r y  I n f o r m a t i o n  S y s t e m  in  th e  O b je c t  

N avigator.

A ll d e v e lo p m e n t  o b je c t s  a re  o rg a n iz e d  h ie ra r ch ic a l ly  as s h o w n  in  F ig u re  1.
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H Q
Repository Information System

^ I f ^ l B l i s t  Archive [ [Й 1  

Ctojects
*  CD Repository Information System

► CD Development Coordination
► CD Business Engineering
► О  ABAP Dlctcnary
ж CD Program Lfcrary___________

• H i Programs
• 0  Function Groups
• [El Function Modules
• Щ Includes
► CD Program Subobjects

► CD Class Ltrary
► □  Web Dynpro
► CD BSP Library
► CD Enterprise Services
► CD Enhancements
► CD Test Objects
► □  Other Objects

Standard Selections

Program Name 

Short Description

Package
Appkation Component 

Additional Selections

Program Author 

Last Changed By 

Changed on

Program Type

Status

Appfccation

Logical Database 
Authorizabcn Group

Figure 1 Hierarchical V iew  o f  Repository Inform ation System

You can navigate through the hierarchy in Figure 1 to find the o b jec t type that 
y ou  w ant to search, and then double-click to open the selection screen specific 
to  the selected o b jec t type. Each selection screen has object-specific parameters. 
The selection screen has tw o parts: S t a n d a r d  S e l e c t i o n s  and A d d i t i o n a l  S e l e c 

t i o n s . Initially, A d d i t i o n a l  S e l e c t i o n s  criteria are hidden and can be opened by 
clicking on the A l l  S e l e c t i o n s  button ( B )  on the toolbar ify o u  w ant to provide 
m ore details for the selection. You can also change the initial variant to show  A l l  

S e l e c t i o n s  criteria by using the S e t t i n g s  button on the toolbar or clicking E d i t  • 

S e t t i n g s .

There are also default variants for som e ob ject types that help m ake you r searches 
easier. For exam ple, open the selection screen for F u n c t i o n  M o d u l e s  below  the 
node P r o g r a m  L i b r a r y , and get the list o f  variants using the G e t  V a r i a n t  button 
(| § ) on the toolbar. You can see that there are predefined variants to search for a
BAPI or RFC functions.

You can also use the Repository Inform ation System  to get w here-used lists for 
developm ent ob jects to find w hich ob jects use this ob ject.



W h e re -U s e d  L is t
You c a n  sta rt  th e  W h e r e -U s e d  L ist  to o l  o n  t h e  R e p o s i to ry  I n fo r m a t io n  S y s te m  b y  

r ig h t-c l ick in g  o n  th e  o b je c t  ty p e  in  th e  o b je c t  t r e e  an d  s e le c t in g  th e  W h e r e - U s e d  

L i s t  i te m  f ro m  th e  c o n te x t  m e n u . A  p o p u p  o p e n s  an d  d isp lays  th e  s e le c t io n  cr iteria  

s c r e e n  sp e c if ic  to  th e  se le c te d  o b je c t  ty p e .  You c a n  e n t e r  th e  o b je c t  n a m e  an d  se lec t  

t h e  o b je c t  ty p es  in  w h ic h  th e  s y s te m  sh o u ld  m a k e  a se a rch .  A f te r  y o u  c l ick  E x e 

c u t e , th e  s y s te m  lists th e  o b je c t s  th a t  u se  th e  s e le c te d  o b je c t  as s h o w n  in  F igure  2.

S h o r e  D e s c r i p t i o n

/0SP/T_REPHD5BKT OSP : R e p o r t  HD5 Book K e e p in g  T a b le

[C jU SER ID U s e r  Name i n  U s e r  H a s t e r  R e c o rd

/0SP/TJEAM D 5BKT OSP : T e a »  M anagem ent MD5 Book K e e p in g  T a b l e

С 1 USERID U s e r  Marne i n  U s e r  M a s te r  R e c o rd

/SAPPO/USER U s e r ( s )  f o r  C r o s s -S y s t e m  T a s k s

С BNAHE U s e r  Name i n  U s e r  M a s te r  R e c o rd

/SAPTRX/C0NF_EH0 EH d i s p l a y  c o n f i g u r a t i o n -  o v e r v ie w  s c r e e n

C I t a b j j s e r U s e r  Name i n  U s e r  M a s te r  R e c o rd

/SAPTRX/SOSCUSR S c e n a r i o  U s e r  M ap p ing T a b le

С UN АНЕ U s e r  Name i n  U s e r  M a s te r  R e c o rd

Й  Figure 2 W here-Used List o f  an Object

E n v iro n m e n t A n a ly s is

A nother useful tool in the Repository Inform ation System is Environm ent Analy
sis, which allows you  to see the encapsulation o f  an ob ject by listing the external 
ob ject references.

You can start the Environm ent Analysis tool by right-clicking on an ob ject type in 
the Repository Inform ation System  and selecting E n v i r o n m e n t  A n a l y s i s  from  
the context m enu. It's used to list the external ob jects that are used in the selected 
ob ject. For exam ple, you  can list all external o b jec t references (function modules, 
tables, etc.) in an ABAP program  before transporting it to another system . The 
results are displayed in a list sorted by packages. You'll then use this list to ensure 
that all o f  these used ob jects exist in the target system.



Tip

Using OO Transactions 
to Link Class Methods 
to Transaction Codes
You can create  a  transaction  code linked  to a  pu blic  m ethod  o f  a  class that's defined  
e ith er  in an  ABAP program  o r  the Class Builder.

The ob ject-oriented  (OO) program m ing m odel in ABAP W orkbench has signifi
cantly changed how  we design and develop ABAP programs. In addition to classical 
programm ing m ethods, y ou  can now  define an ABAP ob ject in the Class Builder 
or in an ABAP program. This change has also caused a new  requirem ent to link 
transaction codes directly to the m ethods o f  classes. W e'll show  y ou  how  to create 
and use OO transactions to fulfill this requirem ent.

a  And Here's How ...
OO transactions are used to assign a transaction code to class m ethods. You can 
create an OO transaction by perform ing the follow ing steps:

1. Go to Transaction SE93.

2 .  Enter the transaction code you  w ant to link to, and click the C r e a t e  button.

3. Enter the S h o r t  T e x t , and select M e t h o d  o f  a  c l a s s  in S t a r t  o b j e c t  group.

4 . Enter the nam e o f  the class in the Cl a s s  Na m e  field.

5. Enter any public m ethod o f  the class (note th at search help isn ’t  available here). 
The m ethod can ’t  have any m andatory im port parameters.

6. Select OO t r a n s a c t i o n  m o d e l  ify o u 're  using an instance m ethod and w ant to 
use the OO transaction model.



Ify ou 're  calling an instance m ethod, the system autom atically generates an instance 
o f  the class in an internal session. The constructor m ethod o f  the class m ust be 
public and can 't have any m andatory im port param eters because it's called during 
the initialization.

To illustrate how  to use the 0 0  transaction, let's  go over the dem o Program 
D E M 0_00_T R A N S A C T I0N  and Transaction D E M 0 _ 0 0 _ M E T H 0 D  that exist in 
the SAP system . As you  can see in the follow ing code, there is only a class defini
tion and im plem entation in the program:

PROGRAM d e m o _ o o _ t r a n s a c t i o n .

CLASS d em o _ c l a s s  DEFINITION.

PUBLIC SECTION.

METH O D S  instance_method.

ENDCLASS.

CLASS d em o _ c l a s s  IMPLEMENTATION.

METHOD instance_method.

MESS A G E  ‘Instance method in local c l a s s’ TYPE ‘Г.

ENDMETHOD.

ENDCLASS.

You can 't run the program w ith direct processing (Щ И) because the program type 
is S u b r o u t i n e  P o o l . There isn 't any E v e n t  B l o c k  in the program; therefore, noth
ing would change even ify o u  switched the program type to E x e c u t a b l e  p r o g r a m .

Assigning an 0 0  transaction is the only option to run this program. Access Trans
action  SE93 to see the details o f  the dem o Transaction D E M 0 _ 0 0 _ M E T H 0 D . 
As y ou  can see in Figure 1, it  links the m ethod INSTANCE_M ETHOD o f  class 
DEM O_CLASS to the transaction code D E M 0 _ 0 0 _ M E T H 0 D .

«  Figure 1 A n  Exam ple o f  the 0 0  
Transaction

Transaction Code DEMO 0 0  METHOD

Package SABAPDEMOS

Transaction text 0 0  Trans, for Local Instance Method ------- 1

□ 00  transacton mocel

Class Name DEHO_CLASS

Method IMSTANCE_HETHOD

@  Local in program DEM0_00_TPAJJSACTI0H



Now the 0 0  transaction is assigned to the local class defined in an ABAP program. 
You can also assign the 0 0  transaction to the instance or static m ethods o f  the 
classes defined in Class Builder.

0 0  transactions are useful w hen you  develop an ABAP program using an 0 0  pro
gram m ing m odel. You d on 't have to use event blocks such as S t a r t - o f - s e l e c t  ion 
or assign a transaction code to a program. You can directly im plem ent a class and 
assign the transaction code to the m ethods o f  this class. You can even create sepa
rate transactions for d ifferent m ethods o f  the sam e class.
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Tip
э

Using Forward Navigation 
to Create Objects
You can create  objects , d a ta  elem ents, a n d  dom ains in the ABAP W orkbench w ithout 
ever having to leave the developm ent tool.

W hen y o u 're  editing a developm ent o b jec t in the ABAP W orkbench, y ou  usually 
need to w ork w ith several types o f  developm ent ob jects at the sam e tim e. The 
forward navigation feature in the ABAP W orkbench allows y ou  to navigate to an 
ob ject by double-clicking on the o b jec t nam e. The system  autom atically opens the 
ob ject in the relevant developm ent tool. Several types o f  ob jects can be opened 
using this m ethod.

W ithout this feature, it would be frustrating having to navigate betw een the tools 
or opening new  SAP GUI session for each developm ent tool. In this tip, w e'll show 
how  y ou  can use forward navigation feature to create developm ent ob jects in the 
sam e w indow  w ithout leaving the tool or opening another session.

a  And Here's How ...
I f  you  w ant to use an ob ject that doesn 't exist in the ABAP W orkbench w hile you 
w rite code in the ABAP Editor, you  can w rite the o b jec t nam e to be created and 
double-click the ob ject name. The system  will tell you  that the o b jec t d oesn 't exist 
and ask w hether y ou  w ant to create the object.

As an exam ple, ify o u  w ant to create a subroutine called get_data in y o u r program, 
instead o f  navigating to the suitable source code position and m anually w rite 
the code for the subroutine, you  can w rite the com m and PERFORM g e t_ d a t a  and



double-click on get_data. The popup appears as show n in Figure V, create the 
ob ject by clicking Yes.

1
3j> S T A R T -O F -S E L E C T IO N .
Л

&  Create Object 1T.F
5  p e r f o r m  a e t_ d a ta . Subroutine get_data does not exist. 

Create Object?

Yes |  No ЭС Cancel |

i  ► 4 ►

-------------- b -----------------

Й  Figure 1 Create a Subroutine Using Forward Navigation

This rule isn 't valid ju s t  in the ABAP Editor. You can also create different repository 
ob jects (classes, tables, structures, data elem ents, search helps, etc.) in any o f  the 
tools in the ABAP W orkbench.

O ne o f  the m ost com m on usages o f  this feature is CREATING data elem ents and 
dom ains w hile creating a new  table. I f  this feature w eren 't available, you  would 
have to perform  the follow ing tasks for all fields o f  the tables:

1. Create dom ain.

2 . Create data elem ent.

3. Add a new  field to a table, and assign the created data elem ent.

However, i f  you  use forward navigation, y ou  ju s t  have to follow  these steps to cre
ate a new  data elem ent and dom ain w hile creating a new  field in the table:

1. Add a new  field to a table assign a data elem en t that doesn 't exist y et.

2 . D ouble-click on the data elem ent to create it.

3 . Assign a dom ain to a data elem ent that d oesn 't exist yet.

4 . D ouble-click on the dom ain to create.

5. Go back tw ice to add a new  field.

The benefit o f  using this m ethod is that y ou  never leave the Create Table tool. 
You're able to create all data elem ents and dom ains in the sam e w indow  w ithout 
leaving the tool.



Tip

Uploading/Downloading 
User-Specific Settings to 
a Different System
You can dow n load  user-specific settings f r o m  one system  a n d  u p load  to  an o th er  system  
to create  duplicate environm ents o r  restore y o u r  settings.

You can use the U s e r - S p e c i f i c  S e t t i n g s  w indow  to adjust settings that y ou  use 
in the ABAP W orkbench. Settings options are included for alm ost all o f  the ABAP 
W orkbench tools. However, i f  y ou  w ork on m ultiple system s, it can be difficult 
to keep the settings in all system s synchronized and use the sam e settings every
w here. U p l o a d  and D o w n l o a d  functions allow you  to back up you r settings or 
restore them  to any system  you want.

О And Here's How ...
Open the U s e r - S p e c i f i c  S e t t i n g s  w indow  by choosing U t i l i t i e s  • S e t t i n g s  while 
y o u 're  in the O b ject Navigator. As you  can see in Figure 1, y ou  can adjust settings 
for alm ost all ABAP W orkbench tools.

These settings allow you  to custom ize several features o f  all ABAP W orkbench tools 
to create a com fortable environm ent according to you r preferences.

A fter w orking in a specific SAP system , you  m ay not even rem em ber w hich set
tings you 've changed w hen y ou  m ove to another system . So w hen y ou  start to use 
ABAP W orkbench tools on another SAP system, you 'll im m ediately notice that you 
need to change the user-specific settings again according you r preferences to use 
the tools m ore efficiently. You can then go to you r old system  and open the U ser-



S p e c i f i c  S e t t i n g s  w indow  (as described at the beginning o f  the tip) and use the 
D o w n l o a d  button on the popup toolbar to dow nload you r custom  settings. A fter 
providing the location and file nam e, settings are saved in a file in you r file system. 
You even can m ake sim ple m odifications to this text file using any tex t editor.

.. Workbench (General) ABAP Edtor Class BJlder Screen Painter ±J Ш  fo)
•  Workbench (General)

Initial Screen ABAP EdtCf
j ^'D isplay Bkground Picture Class Bufcter

Screen Painter
Browser Selection Menu Painter

7  Repository Browser Function Bufcfei
7  Repository Infermation System Repository Infosystem
(V! Transport Orgarizer Data Browser
7  MIME Repository Internet Transaction Server
(7 Tag Browser Business Server Pages
(7!Test Repository Web Dynpro
7 ABAP ЦгЛ Test Browser Enhancement Concept

Refactcrng
Enterprise Service Browser Transport Organizer

H W e b  Dynpro Text Browser Development Coordination
Enhancement Information System SAPscript

eCATT

Proxy Generation

UML Settings

ABAP Test Cockpit

*

✓ | ,X  Download Uptoad

Л  Figure 1 In itia l Screen o f  the User-Specific Settings Tool

You can now  log on to the new  system  and open the U s e r - S p e c i f i c  S e t t i n g s  

w indow  again. This tim e, click the U p l o a d  button and select the file you  saved in 
the previous step. Finally, all settings are restored to the new  system  from  your 
previous system .



Using Package Interfaces 
to Create a Set of Visible 
Development Objects
You can create  program m ing in terfaces f o r  y o u r  p ackag e  a n d  a lso  defin e which develop
m en t objects can b e  used by  others.

The packaging concept in SAP systems allows you  to put all developm ent objects 
belonging to the sam e application together in the sam e package. W hen y ou  create 
a package for your application, all ob jects in the package are encapsulated from  
other packages by default to protect the use o f  these ob jects from  oth er packages. 
However, you  m ight also need to use the developm ent ob jects from  oth er pack
ages, o r  oth er packages m ight need to use an ob ject from  you r package. In this 
tip, you 'll learn how  to create package interfaces and expose developm ent ob jects 
through these interfaces to allow oth er packages to use these ob jects.

a  And Here's How ...
Let's explore a scenario w here y o u ’ve created the follow ing developm ent objects 
and w ant to open them  for use in m ore than one program:

► Function M odule Z_PING in Package ZPI1

► Program ZPI_TEST in Package ZPI2

W hen you  call the Z_PING function m odule from  the ZPI_TEST program and per
form  a syntax check, you 'll get a message as show n in Figure 1.



Ш Е  ®
Warnings

Description Row Type
S3 Program ZPI.TEST 13 C £ 0

(E) Pakage "ZPI2" cannot use object TUNC Z_PING FUN! и from package
"ZPIl" in any o f the folowng ways: "Cal fcim/function"

Й  Figure 1 Syntax Check Result W hen You Ca ll a Function M odule fro m  a D ifferent Package

This message indicates that y ou  m ust perform  the follow ing tasks to be able to use
the Z_PING function m odule in the ZPI_TEST program:

1. Create a package interface in Package ZPI1.

2 . Expose the Z_PING function m odule in a package interface.

3. Add the created package interface into the dependency control list o f  Package 
ZPI2.

Let's perform  these tasks step by step:

1. Create an interface for Package ZPIl by right-clicking on a package in Transac
tion  SE80 and selecting the follow ing item  from  the context menu:

f  C r e a t e  •  D e v e l o p m e n t  C o o r d i n a t i o n  •  Pa c k a g e  I n t e r f a c e  J

2 . A fter providing the nam e and description o f  the package interface in the popup 
dialog, the package interface m aintenance screen is displayed. Navigate to the 
E x p o s e d  O b j e c t s  tab, and drag Function M odule Z_PING from  the ob ject list 
into the E x p o s e d  O b j e c t  area on the right side. The result should be as show n 
in Figure 2.

Package Z P Il

Package Interface ZPI FTJHCTIOWSl О  active (revised)

Properties Exposed Objects ■

* 1 ®  wCtose the Package Interface | I я?  *

Usage Types o f Exposed Objects For Direct Use For Package Interfaces Status For Cient Interfaces Oigin Relevance
-  <3 Function Module

► CDZ.PING О ®  $

Л  Figure 2 Exposed Objects L ist o f  Package Interface



3. Save and activate the package interface to finish the process. You can now  insert 
the created package interface into the dependency control list o f  Package ZPI2.

4 . Open Package ZPI2 in the O b ject Navigator, and double-click on the package 
nam e to open the package m aintenance screen.

5. Navigate to the D epen den cy  Co n tro l  List  tab, and click on the A d d  button 
(|D Add to start adding the created package into the list. A popup dialog opens 
and fills in the values as show n in Figure 3.

[&  Create DCL Item

Item type I Incbsicr -
Refers to  type I An interface or interface kst — 3
Refers to ZPI_FUHCTIONS □

a «  Figure 3 Creating a 
Dependency f o r  a Package

6. Click the Co n tin u e  ( 0 )  to add the package interface into the dependency con
trol list. Save and activate the package to finish the process.

7. Finally, repeat the syntax check on Program ZPI_TEST to see that there isn ’t any 
message.

As show n in the exam ple, package interfaces help y ou  create programm ing inter
faces for you r packages. O ther packages are able to use only the ob jects in these 
in terfaces. You'll then prevent the problem s that m ight arise due to using the 
w rong objects from  oth er packages by proposing the ob ject list that oth er people 
can use from  you r package.





Part 2

A B A P  Editor

Things You'll Learn in this Section
19 C om paring ABAP Programs w ith  th e  Splitscreen E d ito r ................. 70
20  V iew ing  and M o d ify in g  Two Parts o f th e  Same Code at

Once ................................................................................................................ 73
21 Using In teractive  Code Templates fo r  Frequently Used

Code Blocks .................................................................................................. 75
22 Using Enhanced Copy and Paste Functiona lities ...............................  79
23 Searching in Real Tim e w ith  Increm ental Search ............................... 81
24  Using Im proved N avigation Features in the  ABAP Ed ito r ..............  83
25 C reating Custom S tatem ent Patterns ....................................................  86
26 Form atting  Source Code w ith  P retty P rin te r ....................................... 89
27 Using Code H ints as Prom pts W hen W rit in g  Code ......................... 91
28 Using Code C om p le tion  to  C om ple te  Statem ents ............................  94

The ABAP Editor is one o f  the m ost im portant tools in ABAP W orkbench, helping 
y ou  to create and m aintain ABAP programs. W hen you 're  developing an ABAP 
program, y ou  need m ore than a tool that only lets you  w rite you r programs line 
by line. A m odern program m ing editor m ust have tools that provide practical and 
tim e-saving features to allow  developers to w rite their code efficiently. The ABAP 
Editor accordingly com es w ith several features that increase you r productivity. In 
this part o f  the book, you 'll learn tips and tricks that will help you  use the tool 
m ore efficiently.



Tip

Comparing ABAP Programs 
with the Splitscreen Editor
You can use the Splitscreen E ditor to view  the source code o f  two ABAP program s on the 
sa m e  screen w ith sp ecia l com parison  fu n ction s.

W hen you 're  displaying or editing source code in the ABAP Editor, y ou  m ay need 
to com pare the current program w ith another, either on the sam e system  or a dif
feren t system . The classical m ethod is to open the program in a new  w indow , but 
y ou  can 't easily see the difference betw een the programs w hile they are in different 
w indow s. Alternatively, you  can open tw o programs in the Splitscreen Editor, which 
allows y ou  to view, modify, or com pare the source code o f  two ABAP programs, 
function m odules, o r  classes on the same screen w ith special com parison functions.

a  And Here's How ...
First, access the Splitscreen Editor w ith Transaction SE39. As show n in Figure 1, 
enter tw o program names in the respective L e f t - J u s t i f i e d  and R i g h t  sections on 
the selection screen. Click the D i s p l a y  button, and the two programs will appear, 
side by side.
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A B A P  Splitscreen Ed ito r: In it ia l Screen

Compare Different Systems

Sources To Be Compared

Left-Justified

•  Program | >
Function •  Defadt

Class OActive
OMethod C) inactive

OLocal Class Definition/Types

О  Macros

OLocal Class Implementations

•  Program

О  Function •  Defaiit

С  Class OActive

OMethod r 'Inactive

ос

O M *ro s
OLocal Class implementations

<£- Display |  \ 0  Change |

Й  Figure 1 In itia l Screen o f  the Splitscreen Editor

You can also com pare programs on d ifferent system s; for exam ple, programs on 
developm ent and quality system s. To do this, click the C o m p a r e  D i f f e r e n t  S y s 

t e m s  button on the toolbar in Figure 1. Now a new  field called R F C  D e s t i n a t i o n  

show s up at the bottom  o f  the selection screen w here y ou  can enter you r selection 
(see Figure 2).

------—
OLocal Class Implemen 

RFC Destination

Display I \(? Change

£  Figure 2 R F C  Destination Field  to Compare D ifferent Systems

Note that you  can only open the programs in display m ode w hen you 're  com paring 
programs on different systems.

A fter you  click the D i s p l a y  or C h a n g e  button, tw o programs are opened on the 
sam e screen as show n in Figure 3.



A B A P  Sp litscreen Editor: Com parison Mode

У К ® И& • ©  O r  Д О  Pattern Pretty Pmier □ □  ▼  <>

SAP System A73 К
RFC Destmaoon DUKLNT800

Report z_s f l i t 3CP£eh_ei>i t : p  in «tr.e Report Z_3PLIT3CPEEH_EDIT0R 'Active

4j ls_tO O S u  TYPE tOOSu. 31 DATA : l t _ t 0 0 5 u  TYPE TABLE OF tOOSu,
Si l s ” tOOSu TYPE tOOSu.

□ 6: S ELEC T-O P TIO N S  s _ la n d l FOR ls _ t 0 0 5 u - la n d l . 5
7] □ <> S E LE C T-O P TIC N S  la n d l FOR ls _ t 0 0 5 u - la n d l .
8 S TA R T-O F -S E LE C TIO N . 7
9j 8 S TA R T-O F-S E LE C TIC W .

10 S E LE C T » IN TO  TABLE lc _ t0 0 5 u 9
11 ГРОЯ tOOSu

10 S E LE C T * IN TO  TABLE lt_ tO O S u
12 WHERE s p ra s  EQ з у -la n g u  AND 11 FROH tOOSu

□ 13 la n d l  IN  s _ l a n d l . 12 WHERE s p ra s  EQ s y  la n g u  AND
H i □ LOOP AT lt_ tO O S u  IN TO  ls _ t0 0 5 u . u 13 la n d l IN  la n d l .
i s  I W P ITE :/  ls _ tO O S u -b e z e i. 14 j S  LOOP A T  lt _ t 0 0 5 u  IN TO  ls_cO O S u.
16 I EHDLOOP. 15 W R ITE :/  ls _ tO O S u  b e z e l .

16! 1 EIJDLOOP.

Л  Figure 3 Splitscreen Editor w ith Side-by-Side Programs

Programs are opened in the ABAP Editor w ith lim ited functionality. Additionally, 
the follow ing com pare functions are available on the toolbar:

► C o m p a r i s o n  O n

► N e x t  D i f f e r e n c e  f r o m  C u r s o r

► P r e v i o u s  D i f f e r e n c e  f r o m  C u r s o r

► N e x t  I d e n t i c a l  S e c t i o n  f r o m  C u r s o r

► P r e v i o u s  I d e n t i c a l  S e c t i o n  f r o m  C u r s o r

W hen you  click the C o m p a r i s o n  O n  button on the toolbar, y ou  see w hether two 
programs are identical or not. The lines that are n o t identical are flagged w ith a red 
not-equal sign. O ther buttons helps y ou  navigate through the identical or different 
lines on the source code.



Viewing and Modifying Two 
Parts of the Same Code at Once
You can use a  tool called  Split View to view  an d  m odify  two d ifferen t p a rts  o f  the code  
a t  the sam e time.

W hile you 're  editing an ABAP program, you  m ay w ant to open tw o different parts 
o f  the source code at the sam e tim e; y ou  can use one part as a reference to change 
the oth er part, or y ou  can change two different parts o f  the code at the sam e time. 
In this tip, w e'll show  y ou  how  to use the Split View  functionality in the ABAP 
Editor to fulfill these requirem ents.

Enter a specific ABAP program. To duplicate the entire code, click the split bar on 
the top-right corner o f  the ABAP Editor, and drag it dow n to split the editor into 
two parts as show n in Figure 1.

a  And Here's How

1 0  0

l j  □  - a -----------------------------------------------------------------

2 U  Repoet ZABAP EDITOR

□  S E L E C T IO N -S C R E E N  B E G IN  O F  SCREEN 100 AS UINDOW T I T L E  t e x t -1 0 0 .  
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REPORT ZABAP E D IT O R .

Global Se lection  Screen

«  Figure 1 
Opening Split 
View
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Drag



A fter y ou  drag the bar dow n, the result will be as show n in Figure 2.
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Й  Figure 2 Sp lit V iew  in the A B A P  Editor

The ABAP Editor is split into tw o parts. You can now  navigate w ithin the source 
and use any o f  the editors to m ake y o u r changes. I f  you  m ake a change in the 
source code in one view, it is autom atically reflected in the oth er view.

You can use this feature for various purposes. For exam ple, you  m ay w ant to 
declare a new  variable w hile programming, but you  d on 't w ant to navigate away 
from  the current position. You can split the view  and use the new  editor part to 
add you r data declaration and close the split view  by dragging the bar to the top 
o f  the editor after you  finish.



Tip

Using Interactive Code Templates 
for Frequently Used Code Blocks
You can use predefin ed  code tem plates to  reduce the am ou n t o f  tim e needed to w rite  

fr eq u en tly  used code blocks, o r  y o u  can create  y o u r  own code tem plates.

It's veiy  frustrating for a developer to w rite the same code blocks over and over 
again. To solve this problem , the ABAP Editor has a code tem plate feature that 
allows you  to use predefined templates or to create you r ow n interactive templates. 
You can also create code tem plates to surround any source code w ith a tem plate. 
In this tip, w e'll show  you how  to use this feature to reduce the am ount o f  tim e 
to w rite frequently used code blocks or surround a source code w ith com m ents.

a  And Here's How ...
W hile you 're  editing a source code in the ABAP Editor, the code tem plate feature 
is active by default. You can create you r ow n code tem plates or use the predefined 
ones for the follow ing keywords:

► case

► define

► do

► if

► 1 oop

► region

► try

► while



W hen you  w rite any o f  these keywords, you 'll see a special sym bol that indicates 
th at there's a code tem plate for this keyword, as show n in Figure 1.

W hen you  see this sym bol, press 1 Ctrl | +  | Enter [ or the I Tab | key to insert the 
code tem plate. The tem plate is then autom atically w ritten on the current position. 
For exam ple, the follow ing code tem plate is inserted for keyw ord case:

WHEN OTHERS.

ENDCASE.

There are also predefined tem plates for follow ing tw o com m ent blocks:

The first one is activated w ith *** and the second one is activated w ith You can 
use these tem plates for creating com m ent entries.

You can see the whole list o f  tem plates by clicking the O ptio n s  icon on the bottom - 
right corner o f  the ABAP Editor. The O ptio n s  w indow  is displayed as show n in 
Figure 2.

Select the Co d e  Tem pla tes option from  the list o f  options to view  the tem plates.

You can also add your ow n tem plates in this window. Click the A d d  button, and a 
popup w indow  opens, asking you  the nam e and description for the tem plate. After 
providing this, type you r tem plate details in the Co d e  text box.

You can also insert tags and variables into you r tem plates using the In sert  Tag 
button. Clicking this button opens a m enu w ith the follow ing options:

► C u r s o r P o s i t i o n

A fter you  insert the tem plate, the cursor w ill be positioned on this tag.

«  Figure 1 Sym bol That Indicates a Code Template 
Exists
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► D a t e T i m e

This tag allows you  to insert the current date and tim e w ith the tem plate.

► C l i p b o a r d

This tag allows you  to insert the clipboard content w ith the tem plate.

► S u r r o u n d e d T e x t

This tag allows y ou  to surround a text w ith a tem plate in the ABAP Editor. W hen 
you  select a text in the ABAP Editor and apply a tem plate w ith the S u r r o u n d 

e d T e x t  tag, the tem plate content before the S u r r o u n de d T e x t  tag is appended 
before the selected text, and the rest o f  the tem plate is appended after the 
selected text. This type o f  tem plate can only be inserted by right-clicking after 
selecting the relevant text, and choosing F o r m a t  • S u r r o u n d  b y  T e m p l a t e .

► D o c u m e n t N a m e

This tag allows you  to insert the nam e o f  the program w ith the tem plate.

► I n t e r a c t i v e

This tag allows you  to use variables w ith the tem plate. You can put the variable 
nam e betw een the % characters. W hen you  insert a tem plate w ith a variable, a 
popup w indow  opens and asks you  for the variable value as show n in Figure 3.
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Л  Figure 3 Using Variables w ith Templates

For exam ple, you  can create the follow ing tem plate to surround a code block with 
y o u r nam e, date, tim e, and an additional com m ent:

*‘<Y0 U R  NAME %DateTime%>

“̂ Additional Info%

% S u r ro u n d e d T e xt %

*‘</Y0UR NAME %DateTime%>

You can use this tem plate i f  you  m ake a change in an ABAP program and w ant to 
insert a com m ent about you r change. Select the change y ou  m ade, and apply the 
tem plate by selecting Fo r m a t  • S u r r o u n d  b y  T e m p l a t e .

A fter you  apply this tem plate, you r change is surrounded w ith you r com m ent. You 
can change the tem plate content according to you r com m enting style.



Tip

Using Enhanced Copy and 
Paste Functionalities

You can use en han ced  copy  a n d  p a ste  fu n c t io n a lit ie s  to use the ABAP E d ito r  m ore  
effectively

The copy and paste functionality is one o f  the m ost useful features that developers 
use in softw are developm ent processes. It m akes life easier by not having to type 
the same things m ultiple times. Consequently, the ABAP Editor has im proved copy 
and paste capabilities that allow you  to store m ultiple item s in the clipboard and 
paste by selecting from  a list o f  these items.

a  And Here's How ...
The ABAP Editor provides the clipboard ring and buffers for enhanced copy and 
paste functionality. Let’s explore both o f  these in the follow ing subsections.

C lip b o a rd  R in g

The clipboard ring adds an extra functionality to the norm al copy/paste function 
by allow ing you  to store you r last 12 clipboard item s in historical sequence. You 
d on 't need to do anything special to enable this functionality. W hen you  use the 
norm al copy function ( I Ctrl I + [c]), the clipboard content is also stored in the 
clipboard ring. You can access the clipboard ring by pressing th e l Ctrl I + I Shift I + 
ПП key sequence or by selecting M o r e  • E x t e n d e d  P a s t e  from  the context menu. 
The clipboard con ten t up to the last 12 item s is displayed in the list as show n in 
Figure 1, and you  can select any o f  the item s to insert into the code.
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£  Figure 1 Extended Paste M enu

Note that the E x t e n d e d  p a s t e  m enu is active only w hen y ou  have used the copy 
function at least tw ice. The con ten t o f  the clipboard ring is available only for the 
current session, and is cleared w hen y ou  exit from  the ABAP Editor.

I f  y ou  select a text and use the function Co p y  A p p e n d  t o  C l i p b o a r d  in the same 
m enu, the selected text is appended to the last clipboard item . The Cu t  A p p e n d  

t o  C l i p b o a r d  function also does the sam e function but cuts the selected text from 
the A B A P  Editor.

B u ffe rs
The ABAP Editor has three separate buffers—X Buffer, Y Buffer, and Z Buffer that 
y ou  can use like a clipboard. These buffers can be used to copy and paste betw een 
sessions in the sam e SAP system . You can access the buffers by selecting B l o c k / 

B u f f e r  from  the context m enu or by choosing U t i l i t i e s  • B l o c k /Bu f f e r .

The follow ing functions are available in the B l o c k /Bu f f e r  menu:

► Co p y  t o  X/Y/Z B u f f e r

► I n s e r t  X/Y/Z B u f f e r

► E d i t  B u f f e r

You can add a text to a buffer by selecting the text in the A B A P  Editor and using 
the Co p y  t o  X/Y/Z B u f f e r  function. Later, you  can use the In s e r t  X/Y/Z B u f f e r  

function to insert the buffer content into the editor. You can also edit buffers w ith 
the E d i t  B u f f e r  function.

www.allitebooks.com
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Tip

Searching in Real Time with 
Incremental Search
The increm ental search f e a t u r e  can b e  used to search a text in the ABAP E d itor a s  y o u  
type.

M ost developers are fam iliar w ith the classical search function in the ABAP Edi
to r—en ter the search term  into the search dialog, and the system  searches for 
that term in the source code. On the oth er hand, the ABAP Editor's oth er search 
function —increm ental search—allows you  to enter the search term  character by 
character w hile the cursor ju m p s to the first m atch for that character com bina
tion as you  type. You can perform  real-tim e searches by changing the search term 
according to the results w hile y ou  type.

a  And Here's How ...
You can turn on increm ental search by right-clicking on the ABAP Editor and 
selecting the F i n d  I n c r e m e n t a l  function or pressing the shortcut I C tr l  I + (T ).  

The m ouse pointer icon changes to binoculars w ith a dow nw ard-pointing arrow 
as show n in Figure 1, indicating that y ou  can start searching.
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Л  Figure 1 Increm ental Search Forward

There is no popup w indow  to type in the search term . Ju st start typing and the cur
sor autom atically moves to the first instance o f  the search term . Press I C trl I + (T) 
anytim e to ju m p  to  the next m atch in the source code. The increm ental search can 
be cancelled anytim e by pressing I Esc I o r  any o f  the arrow keys during the search.

Increm ental search is perform ed forward by default. I f  y ou  w ant to search back
ward, select M o r e  • F i n d  I n c r e m e n t a l  P r e v i o u s  in the context m enu, or use the 
shortcut | Ctrl | + | Shift | + [T).

This tim e, the upward arrow appears on the binoculars icon as show n in Figure 2, 
and the search is perform ed backwards from  the current position.
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£  Figure 2 Increm ental Search Backward

Using increm ental search instead o f  norm al search saves you  tim e, especially when 
y ou  w ant to ju m p  quickly to another part o f  the source code or are trying to find 
the instances o f  a  keyword.



Tip
3

Using Improved Navigation 
Features in the ABAP Editor

You can n av igate through long a n d  com plex source code f a s t e r  by using specific naviga
tion tools in the ABAP Editor.

W hile developing ABAP programs, you  usually need to navigate through the ABAP 
Editor w indow  to access different parts o f  the source code. You can use scrolling 
tools for small programs, but w hen y ou  develop com plex programs, you  m ight 
need additional features and shortcuts such as creating bookm arks or ju m p in g  to 
the specific positions o f  the source code quickly. In this tip, w e'll show  you simple 
but pow erful tricks to enrich you r navigation experience as y ou  use the ABAP 
Editor.

a  And Here's How ...
You can use the follow ing navigation tools in the ABAP Editor to navigate through 
the source code faster.

G o  to  Line

I f  you  know  the line num ber o f  the specific code, you  can navigate directly to that 
line by using this function. To access this function, right-click in the ABAP Editor 
and select G o t o  L in e  from  the N a v i g a t i o n  m enu, or press I C t r l  I + [ 0] .  A popup
w indow  opens and asks y ou  for the line num ber you  w ant to  ju m p  to, as show n 
in Figure 1.
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«  Figure 1 Jum p to the Line 
N um ber Using the Go to Line 
Function

The cursor w ill be  positioned to the line num ber provided after y ou  click OK. 
You can 't en ter a num ber that is larger than the total lines o f  the source code. The 
m axim um  value that you  can enter is also show n on the popup w indow . I f  you 
enter a num ber larger than the m axim um  value, it's autom atically changed to the 
m axim um  value.

G o  to  L a s t  C h a n g e
W hen y ou  navigate through the source code after m aking changes in d ifferent 
places, y ou  can go back to the position o f  you r last change by using this function. 
Right-click in the ABAP Editor and select G o t o  La s t  Ch a n g e  from  the N a v i g a 

t i o n  m enu. This will take you to the last line you  m odified. Ify o u  save and activate 
the program, the history o f  you r changes is reset, and you  can 't access y o u r last 
changed line w ith this function anym ore.

B o o k m a rk s
You can create bookm arks for the lines in the source code to go back to these posi
tions easily. You have an option to create up to 10 num bered bookm arks and an 
unlim ited num ber o f  additional bookm arks. You can access the Bo o k m a rk s  menu 
by right-clicking on the left m argin o f  the ABAP Editor as show n in Figure 2.

«  Figure 2 
Bookm arks M enu
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Numbered bookm arks are used to assign a specific num ber to a bookm ark. You 
can access it from  the B o o k m a r k s  m enu in the context m enu o f  the left margin 
and choose a num ber from  0  to 9 to assign to a bookm ark. You can also assign a 
num bered bookm ark to a current line position directly from  the editor by press- 

and the num ber o f  your choice. The lines w ith bookm arks areC tr l A lting
show n w ith a num bered flag in the left margin. Later, y ou  can navigate to these 
bookm arks by selecting the appropriate num ber from  the G o t o  B o o k m a r k  group 
in the context m enu o f  the left m argin as show n in Figure 3 or by using the short
cut I C t r l  | and the num ber key.
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More % » Bookmark l Ctrl +  1 )M •

Set/Delete Session Breakpoint Bookmark 2 Ctrl +  2
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18; □  * ------------------------------- —
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r 19i *  INTERFACE s e ^ Bookmark 2 Ctrl +  8
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Bookmark 2 Ctrl +  9

«  Figure 3 Go to Bookmark

The B o o k m a r k s  m enu w orks in toggle m ode. I f  you  select the bookm ark menu 
for the lines w ith a bookm ark, the current bookm ark w ill be  removed.

U nnum bered bookm arks are used to assign a bookm ark w ithout a num ber to a 
line. You can assign an unnum bered bookm ark by selecting T o g g l e  B o o k m a r k  

from  the M o r e  m enu in the context m enu o f  the left m argin or by pressing I C t r l  | 

Гм]. It w ill add an unnum bered bookm ark i f  a bookm ark doesn 't already+ A lt

exist and delete the bookm ark if  there is already a bookm ark on the line. You can 
use N e x t  B o o k m a r k  ( I C tr l  I + [ m )) and P r e v i o u s  B o o k m a r k  ( I C tr l  I + S h i f t  +

Гм]) from  the sam e m enu to navigate through the bookm arks in the source code.

These sim ple but pow erful navigation features help you  m ove through the source 
code m ore efficiently  during the developm ent process o f  ABAP program s. You 
can develop you r programs w ithout using any o f  these tools, but you  w ill quickly 
recognize the benefits o f  using these navigation features after you  start using them .



Tip

Creating Custom 
Statement Patterns
You can create  tem plates f o r  fr eq u en tly  used code p a ttern s to reuse them  la te r  by  insert
ing them  into the ABAP program s.

Several types o f  statem ent patterns can be inserted by the pattern function in the 
ABAP Editor. The pattern function helps you  insert com plex statem ents into the 
programs instead o f  w riting them  manually. You can also create you r ow n tem 
plates for frequently used code patterns.

a  And Here's How ...
You can insert statem ent patterns in the ABAP Editor by using the Pattern  function 
on the toolbar. A popup w indow  show s the statem ent types that you  can choose 
from  as show n in Figure 1.

E ’ Ins. statement X

(*)CALL FUNCTION ________ Sal
ABAP Objects Patterns 

0  MESSAGE ID Cat E Nunber
SELECT * FROM

О PERFORM
О AUTHORITY CHECK

О  WRITE
OCASE k* status
restructured Data Cfcject

®with fields from structure
О with TYPE for struct

О CALL DIALOG

Oother Pattern

I I

«  Figure 1 Insert Statement 
W indow



Choose on e o f  the statem ent types and provide the relevant details. Then the 
source code tem plate for the selected statem ent will be inserted into the source 
code. For exam ple, i f  you  select CALL FUNCTION and en ter “BAPI_FLIGHT_ 
CHECKAVAILABILITY" in the input field next to the radio button, the follow ing 
source code will be inserted into the ABAP Editor:

CALL FUNCTION 'B A P I _ F L I G H T _ C H E C K A V A I L A B I L I T Y’

EXPORTING 

airlineid 

connectionid 

flightdate

* IMPORTING

* A V AI L A B I L I T Y

* TABLES

* RETURN

You can then add the m issing fields into the code. This feature is great bccau seyou  
d on 't have to rem em ber the detailed syntax for the statem ents.

Notice that there is also an Oth er  Pattern  radio button at the bottom  o f  the popup 
dialog. You can create you r ow n patterns and use this option to insert the custom 
pattern into the code. W hile you 're  in the ABAP Editor, select the follow ing menu 
path to start creating you r ow n pattern:

U t i l i t i e s  •  M o r e  U t i l i t i e s  •  E d i t  Pa t t e r n  •  C r e a t e  Pa t t e r n

In the C r e a t e  Pa t t e r n  popup that opens, en ter the nam e o f  the pattern and click 
OK. A tex t editor opens to allow y ou  to create the tem plate as show n in Figure 2.

Ed itin g  Pattern Z_D EM O

4 ?  Pattern

l j *  C r e a t e  y o u r t e m p l a t e  h e r e
2 j C A LL FUNCTION ' B A PI_T R A N SA C T IO N _C O H M IT '
3 EX PO R TIN G

4 WAIT -  'X *

s i IM PORTIN G
6 RETURN ■ e _ r e t u r n .

7 *  A d d  y o u r  c o n s n e n t
81
9

«  Figure 2 Create a 
Custom Pattern



Any A B A P  statem ent or com m ent lines can be used in the pattern. You can create 
patterns w ith up to 1 0 0  lines. W hen y ou  save the pattern, it will be available in 
the O t h e r  Pa t t e r n  option o f  the I n s . S t a t e m e n t  dialog. Later, you  can display, 
change, or delete existing patterns in the sam e Cr e a t e  Pa t t e r n  m enu group.



Tip

Formatting Source Code 
with Pretty Printer
You can use the Pretty P rin ter too l in the ABAP E d itor to f o r m a t  source code a n d  m ake  
it  ea s ie r  to read, analyze, a n d  modify.

Have you  ever found y o u rse lf in a situation w here y ou  have to debug or m odify 
a source code, but it's im possible to read? Every program m er wants to work on 
readable and nicely form atted source code. This is particularly im portant ify o u  are 
analyzing or m odifying the code w ritten by som eone else. In this tip, w e'll show  
y ou  how  to  use the Pretty Printer tool in the ABAP Editor to transform  the source 
code into a m ore readable format.

a  And Here's How ...
You can execute the Pretty Printer tool by using the P r e t t y  P r i n t e r  button on the 
toolbar w hile you  are in the ABAP Editor. It standardizes the source code by for
m atting the layout conform ing to the ABAP layout standards recom m ended by SAP. 
This ensures that every developer is w riting ABAP programs in sim ilar form ats.

W hen you  run the Pretty Printer tool, the follow ing actions are perform ed on the 
source code:

► Autom atically generates com m ent blocks for som e statem ents, such as subrou
tines, to provide y ou  a tem plate for building com m ents.

► Indents you r source code to im prove the readability.

► Places the follow ing keywords at the beginning o f  a separate line:

► Event blocks: INITIALIZATION, AT SELECTION-SCREEN, START-OF-SELECTION, 
GET, END-OF-SELETION



► F o r m  s ta te m e n ts

► M o d u l e  s ta te m e n ts

► Places  c o n t r o l  (IF, WHILE, CASE) an d  INCLUDE k e y w o r d s  o n  a se p a ra te  l in e  an d  

in d e n ts  th e m  a c c o rd in g  to th e  in d e n ta t io n  ru les .

► P re ce d e s  e v e n t  k e y w o rd s  b y  a b la n k  l in e  o r  a c o m m e n t  line .

► In d e n ts  all c o m m a n d  lin e s  an d  c o n tr o l  s t ru c tu re s  b y  tw o  c o lu m n s .

You c a n  a d ju s t  P re t ty  P r in te r  se t t in g s  v ia  U t i l i t i e s  • S e t t i n g s . F ig u re  1 s h o w s  the  

se t t in g s  w in d o w .

«  Figure 1 Pretty Printer 
Settings

You c a n  a d ju s t  th e  fo l lo w in g  o p t io n s  in  th is  w in d o w :

► In d e n t  St a t e m e n t s

S e le c t  th is  i f  y o u  w a n t  to  in d e n t  th e  c o d e  a c c o rd in g  to  t h e  g u id e l in e s  d e sc r ib e d  

previously . You c a n  a lso  s e le c t  th e  o p t io n  to  in s e r t  th e  s tan d ard  c o m m e n t s  w ith  

P re tty  Printer.

► U p p e r c a s e /Lo w e r c a s e

S e le c t  th is  to  s ta n d a rd iz e  th e  d isp la y  o f  t h e  s o u r c e  c o d e .  You c a n  s e le c t  o n e  o f  

the  fo l lo w in g  o p t io n s  i f  y o u  w a n t  to  p e r fo r m  ca se  c o n v e r s io n :

► L o w e r c a s e : A ll s o u r c e  c o d e  is c o n v e r te d  to  lo w e rc a se .

► U p p e r c a s e : All s o u r c e  c o d e  is c o n v e r te d  to u p p erca se .

► K e y w o r d  U p p e r c a s e : K e y w o rd s  a re  c o n v e r te d  to u p p e rca se ,  a n d  th e  re s t  is 

c o n v e r te d  to  lo w e rc a se .

► K e y w o r d s  S m a l l : K e y w o r d s  a re  c o n v e r te d  to  lo w e rc a se ,  a n d  th e  res t  is c o n 

v e r te d  to  u p p e rca se .

&  User-Specific Settings ^

workbench (General) А8ДР Edtor Class Bulder Screen Painter 1  i - l  B E )

Editc* Pretty Printer Spttscreen Debuggng 4 B E D

Г ®  Indent Statements
О  Insert Standard Comment
®Do not insert standard comment

V  Uppercase/lowercase
0  Lowercase
0  Uppercase
(•'Keyword Uppercase
r 'Keywords Smal



Tip

Using Code Hints as Prompts 
When Writing Code
You can prom pt possib le keyw ords an d  identifiers by using the Code H ints fe a tu r e , an d  
thus avo id  confusing program m ing languages o r  confusing keywords.

Every program m ing language has its ow n syntax and language-specific keywords. 
W hen you  use m ore than one programm ing language, it's very com m on to confuse 
the keywords and syntax and m ake a syntax error in the source code. The Code 
Hints feature that exists in the ABAP Editor helps you  w rite code quickly and w ith
out m istakes by suggesting possible keywords and identifiers w hile y ou  type. In 
this tip, w e'll show  you how y ou  can set up and use the Code Hints feature while 
using the ABAP Editor.

a  And Here's How ...
The Code Hints feature allows you  to w rite code w ithout the need to rem em ber 
the full syntax o f  the keyw ord. The system  displays the possible keywords and 
identifiers as y ou  type characters in the ABAP Editor. A nother advantage o f  this 
feature is that it shows y ou  the keywords that you  d o n 't know  and helps improve 
you r ABAP knowledge.

Code hints are show n in a tooltip as you  type. I f  there is only one option available, 
it's displayed in black letters on a yellow  background as show n in Figure 1.



«  Figure 1 Code H int When Only  
O ne Option Is Available

I f  m ore than one option is available, the m ost relevant one is displayed in white 
letters on a black background as show n in Figure 2.

«  Figure 2 Code H int When M ore Than One 
Option Is Available

W hen a code h in t is displayed, press I Tab I to insert the suggested keyword into 
the code.

To adjust the settings for the Code Hints feature, open the Co d e  C o m p l e t i o n  S e t 

t i n g s  w indow  by clicking the icon at the bottom -right o f  the editor and selecting 
Co d e  Co m p l e t i o n  from  the list o f  options. Figure 3 show s the settings th at can 
be configured in this window.

a

500 f-msec

I* ^ -Ch»s
|3000 I f  msec 

11500 ^  msec

.

Й  Figure 3 Code H ints Settings
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You can enable the follow ing settings:

► The E n a b l e  C o d e  H i n t s  checkbox allow s you  to see the code hints in the 
editor.

► The D is p l a y  Co d e  H i n t  W h e n  Sa v i n g  a t  Le a s t  field allows you  to set the num 
b er o f  characters that y ou  should type to see code hints.

► The A u t o m a t i c a l l y  H i d e  Co d e  H i n t s  A f t e r  field allows you  to set the am ount 
o f  tim e that the code h in t should be displayed. A fter that am ount o f  tim e, the 
code h in t disappears.

► The S u g g e s t  N o n -K e y w o r d s  f r o m  t h e  T e x t  field allows you  to enable and 
disable the suggestion o f  identifier hints. Identifiers are also suggested w ith the 
keywords if  y ou  select this option.



Tip

Using Code Completion to 
Complete Statements
You can w rite code f a s t e r  by  using the Code Com pletion f e a t u r e  to see the list o f  possible  
keyw ords a n d  iden tifiers f o r  the current source code position.

W hen you 're  w riting an ABAP program, y ou  usually need to use several program
m ing entities such as function m odules, classes, subroutines, and variables. You 
m ay not always rem em ber the nam e o f  these program m ing entities w hen you  
need to use them , even i f  you  know  the syntax o f  the ABAP language very well. 
The Code Com pletion feature in the ABAP Editor helps you  w rite you r code much 
faster by listing you r possible statem ents for the current source code position.

a  And Here's How ...
W hen y o u 're  w riting an ABAP program , start the Code Com pletion feature by
pressing | Ctrl | + Space I after y ou  w rite a few  letters. The system  will display a list
o f  possible programm ing entities that you  can insert to the current cursor position. 
The follow ing program m ing entities can be inserted by the Code Com pletion tool:

► Types and variables

► Function m odules, classes, and interfaces

► Im plem ented interfaces and Business Add-Ins (BAdls)

► Subroutines

► Parameters o f  function m odules, classes, and subroutines

► Keywords



Unlike the Code Hints tool discussed in Tip 27 , the Code Com pletion tools runs on 
the server side and brings only the syntactically correct list to the user. All possible 
options are listed in a dropdown box that y ou  can easily select and insert into the 
code as show n in Figure 1.

15>
16» CL|
17 > 0  CL_GUI_TOCX.BAR
18> H CLASS 

|  CLASS-DATA 
=! CLASS-EVENTS 
i  CLASS METHODS 
|  CLASS-POOL 
к  CLEANUP 
^  CLEAR
Ш CLOSE ж
0  <Oass/Irtferface...> ► ^

В  S B

«  Figure 1 Sample Code Com pletion List

Se v e ra l  ty p es  o r  e n t i t ie s  a re  s h o w n  in  t h e  s a m e  l i s t  as y o u  c a n  s e e  in  F ig u re  1. 

You c a n  e v e n  o p e n  a C lass/Interface s e a rch  d ia lo g  b y  s e le c t in g  th e  < C l a s s /In t e r - 

f a c e . . .>  o p t io n  a t  th e  e n d  o f  th e  list. I f y o u  w e r e  in s e r t in g  a fu n c t io n  m o d u le ,  y o u  

w o u ld  s e e  < F u n c t i o n  M o d u l e . . .>  in s tea d  o f  < C l a s s /In t e r f a c e . . .> .

T h e  i te m s  th a t  e x a c t ly  m a tc h  th e  c u r r e n t  c u r s o r  p o s it io n  a re  d is p la y e d  in  b o ld . 

O th e r  i t e m s  n e e d  a d d it io n a l  e n t i t ie s  to  b e  in s e r te d .  F o r  e x a m p le ,  in  F ig u re  1, all 

o f  th e  k e y w o r d s  a re  d isp lay e d  in  b o ld  e x c e p t  th e  c lass  C L _ G U I _ T 0 0 L B A R  b e ca u s e  

y o u  n e e d  to  in s e r t  a  m e th o d  n a m e  a f te r  in s e r t in g  th e  c lass  n a m e  in  th e  ed ito r .  You 

c a n  f i l te r  a n d  s h o w  o n ly  th e  b o ld  i t e m s  b y  c l ic k in g  th e  B o l d  b u t t o n  a t  the  b o t to m  

o f  th e  list.

E a ch  ty p e  o f  e n t i ty  is d isp lay e d  w ith  a d i f fe r e n t  ic o n ,  a n d  y o u  c a n  f il te r  th e  l is t  b y  

c l ic k in g  th e  r e le v a n t  ic o n  a t  th e  b o t to m  o f  th e  l is t  as s h o w n  in  F ig u re  2.

«  Figure 2 Code Completion List 
w ith D ifferent Types o f  Entities and 
Filter Buttons
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There are also additional filter buttons that allow you  to filter by oth er attributes 
such as visibility, type, and so on.

Adjust the Code Com pletion settings according to you r needs by clicking the icon 
a t the bottom -right o f  the editor and selecting Co d e  C o m p l e t i o n  from  the list o f  
options. Figure 3 shows the options that you  can adjust.

Display

Fonts and  Colors
Code Com pletion
Code Templates 
Form atting 
Keyboard 

Print

display:

[500 \± r

0  E паЫе Current Scope 

0 Е п а Ы е Q u ick  Info

(V) S how  Toofcp on H o v e in g , After

@ E n a b le  Code H h is  ------------

Display Code H h t ^ h e n  S aving  a t Least.

7  Automatically H ide C ode H in ts  AJter 3 000  *  msec

0  Enable  A u to  Corrpletion ---------------------------------------

О Q pen  Completion A u to m a tic a l A fter |  >500 Z msec

:  Cbars

Djcbonary -------------------------------------------------------

0 E 'o p o s ®  Keywords

(71 Suggest £JorvKe>**ords from the  Text

Save  Cancel Help

Й  Figure 3 Code Com pletion Options

You can adjust the follow ing settings:

► The E n a b l e  C u r r e n t  S c o p e  option allows you  to show  the num ber o f  entities 
and groups show n in the C o d e  Co m p l e t i o n  list. The scope inform ation is dis
played on the left side o f  the status bar.

► The E n a b l e  Q u i c k  I n f o  option enables the quick info box w hen y ou  position 
you r cursor over a block as show n in Figure 4.

«  Figure 4  Q uick Info Box9 !
1 0 :

REPO RT ZCO DE C O M P L E T IO N .
C la ss : CL GUI ACF BASE

H i ► c l _ g u l _ a c  

I ©  C l_GUI_ACF

o a s a  fo r  сстк'с*
CL_GUI_CONTROL Proxy Class for Control in GUI

► The E n a b l e  A u t o  Co m p l e t i o n  option enables the code com pletion for the enti
ties o f  classes after you  insert =>.

► The O p e n  C o m p l e t i o n  A u t o m a t i c a l l y  A f t e r  option  allow s y ou  to set the 
am ount o f  tim e in m illiseconds that the system  waits to open the dropdown list.



Part 3

Function Builder

Things You'll Learn in this Section
29 Saving Test Data fo r Function M odu les  ...................................... ......  98
30 R unning Function M odu les  Successively w ith  Test

Sequences .............................................................................................. .... 100
31 Creating and Using Rem ote-Enabled Function M odu les  ..... .... 102
32 Using Predefined RFC D estina tion  BACK to  Call Function

M odu les  .................................................................................................. .... 105

The Function Builder is one o f  the m ajor tools o f  the ABAP W orkbench, allow ing 
developers to break programs into reusable m odules. It's also the central tool that 
developers use to create, modify, and test function groups and function modules. 
You can create custom  function m odules using the Function Builder in addition to 
the m any predefined function m odules provided by SAP.

You can also use the RFC interface to call function m odules from  the rem ote SAP 
system s. Function m odules are used extensively  in SAP, w hich requires ABAP 
developers to use the Function Builder often. In this part o f  the book, w e'll show  
y ou  practical ways o f  testing function m odules and using the RFC interface to call 
function m odules betw een SAP system s.



Tip

Saving Test Data for 
Function Modules
You can save tim e by  saving the test d a ta  f o r  a  fu n ction  m odule an d  using the sam e  
d a ta  to test it  aga in  later.

The Function Builder has a test interface th at allow s y ou  to fill the im porting 
param eters, structures, and tables, and then run the function m odule w ith these 
values. You'll som etim es find that y ou  need to test the sam e function m odule with 
the sam e param eters several tim es. However, it can be frustrating and difficult to 
fill in the sam e param eters again and again i f  the function m odule has a com plex 
interface. In this tip, w e'll show  you how  to save the test param eters for later use 
to elim inate the problem .

a  And Here's How ...
Run the test tool for a function m odule in the Function Builder using the T e s t  but
ton (||f) to open a param eter screen that allows y ou  to fill in the test parameters. 
You can fill in test data for all types o f  im port param eters: norm al param eters, 
structures, and tables. W hen you 're  finished filling in all o f  the n ecessa ry  param 
eters, save them  by clicking Sa v e  on the toolbar for later use. A popup window 
opens as show n in Figure 1 to let y ou  en ter a description for the test data in the 
Co m m e n t s  field.



& S a ve  Test Data
k.

X

■*4
Function module Z PIHG

Date 01.01.2012

Tme 22:32:04

Test data rec no. 1 0 T e s t data □Results data

Comments T

✓  save X

«  Figure 1 Save Test Data Popup

Click Sa v e  to finish the process. You can now  access all saved test data o f  a function 
m odule by clicking the T e s t  d a t a  d i r e c t o r y  button on the toolbar. As show n in 
Figure 2 , all records in the Test Data D irectory are listed, and you  can double-click 
any o f  these records to transfer test data to the function m odule interface you 're 
w orking with.

Te st Data D irectory: Single Tests

§§ ^Regression test Show test result 0

D a ta  r e c o r d  n u a b e r D ace T in e S h o r e  c e x c

01.01.2012
0 1 . 0 1 . 2 0 1 2
0 1 .0 1 .2 0 1 2

0 1 .0 1 . 2 0 1 2

22:29:53
22:31:38
22:31:51
22:37:08

D a c e  P c o b le a
D a c e  P ro b le m  -  Hew T e s c  D aca  
T e s c  Hew Р а г а в е с е г  
A n o th e r  T e s c

£  Figure 2 Test Data D irectory

You can also select test data by positioning the cursor on the record and pressing 
l~F2l o r  by choosing E d i t  • G e t  T e s t  D a t a .

W hen y o u 're  finished testing w ith the test data, you  can delete any record to keep 
the list clean by positioning the cursor on the record and clicking the D e l e t e  but
ton on the toolbar.



Tip

Running Function Modules 
Successively with Test Sequences
You can use test sequences to test m ore than  one fu n ction  m odule in the sam e logical 
unit o f  work.

The Function Builder has an interface that allows y ou  to test function modules; 
y ou  provide test param eters w ithin the test interface and then see the results on 
the screen. Som e function m odules are required to run one after another in the 
sam e context. However, y ou  can 't run them  one by one using the classical test 
m ethods because som e functions in the sequence m ight depend on the previous 
one, and the database m ust be com m itted only i f  all functions in the sequence run 
successfully. For this purpose, you  can use test sequences to run function modules 
sequentially.

a  And Here's How ...
The m ain difference w ith using test sequences instead o f  the norm al test process 
is that all function m odules are run in the sam e context. Using text sequences 
are especially im portant for Business Application Program ming Interfaces (BAPIs). 
W hen you  run a B A P I.you  m ust call function m odule BAPI_TRANSACTION_COMMIT 
to com m it the changes into the database. O therw ise, the results are not saved into 
the database. However, w hen you  run BAPI_TRANSACTI0N_C0MMIT norm ally after 
the original BAPI, it runs in a d ifferent context and doesn 't com m it the changes 
o f  the BAPI. You can run these two function m odules in the test sequence, which 
runs the function m odules in the sam e context and produces the desired result.

Use the follow ing m enu path to start test sequences in the Function Builder while 
you 're  editing a function module:



Fu n c t i o n  M o d u l e  •  T e s t  •  T e s t  S e q u e n c e s

A popup w indow  opens as show n in Figure 1, w here y ou  list the function modules 
that you  w ant to test.

«  Figure 1 Select Function M odules to Run in Test Sequence

Enter test sequences:

Function Module □
BAPI SALESORTER CREATEFR0HDAT2
BAPI TRA1ISACTI0H COIfflIT *

T i s

a

▼

I ^ B i a i Get sequence I X

&  Select Function Module

Click the E x e c u t e  button (| §J) on the popup, and a test screen opens w here you 
fill in the test param eters for the first function m odule. This is the sam e w indow  
that you  use to the test a single function m odule. Click E x e c u t e  to run the function 
m odule, and the results are displayed.

Click B a c k , and the test screen opens for the second function m odule that you  
input in the E n t e r  t e s t  s e q u e n c e s  list. The sam e process continues until the last 
function module.

A fter you  finish testing the last function m odule in the list, the system  asks you 
to save the test sequence to let you  use the sam e sequence later. You can access 
the saved test sequences w ith the G e t  s e q u e n c e  button on the popup w indow  
w here y ou  listed the function m odules (see Figure 1). The saved test sequences are 
displayed in a list as show n in Figure 2.

L is t  Test Data Records o f  Function M odule in

Model sequence

001
0 0 2

Z100THIHGS
Z100THIHGS

TEST SEQUENCE 1 
CUSTOHER DATA

«  Figure 2 Saved List o f  Test Sequences

You can open a test sequence by double-clicking or selecting it from  the list and 
clicking M o d e l  s e q u e n c e  on the toolbar.



Tip

Creating and Using Remote- 
Enabled Function Modules
You can use RFC destin ation s to  ca ll fu n c t io n  m odules on rem ote SAP system s as i f  
they're in y o u r  local system.

O ne o f  the great features o f  function m odules is that they can be called rem otely 
from  other systems if  their type is rem ote-enabled. This feature helps y ou  when 
y ou  w ant to retrieve data from  another SAP system . In this tip, you 'll learn how  to 
use the Function Builder to create rem ote-enabled function m odules on the remote 
system  and call this function m odule from  you r local system  using the rem ote 
function call (RFC) interface.

a  And Here's How ...
W hen you  w ant to call a function m odule from  another system , y ou  first have to 
define this system  in RFC destinations using Transaction SM 59 or using the fol
low ing m enu path:

( T o o l s  •  A d m i n i s t r a t i o n  •  A d m i n i s t r a t i o n  •  N e t w o r k  •  RFC D e s t i n a t i o n s  J

Use the follow ing procedure to create an RFC destination:

1. Go to Transaction SM 59.

2 .  C lick  th e  Cr e a t e  b u t to n  o n  th e  to o lb a r .

3 .  E n te r  t h e  n a m e  o f  th e  d e s t in a t io n  in  t h e  R FC  D e s t i n a t i o n  field.

4 .  S e le c t  Co n n e c t i o n  t o  A B A P  Sy s t e m  in  th e  Co n n e c t i o n  Ty p e  f ie ld .



5 .  Enter the description in the D e s c r i p t i o n  fields.

6 .  Fill in the system  details in the T e c h n ic a l  S e t t i n g s  tab.

7 .  Fill in the logon inform ation in the Lo g o n  & S e c u r i t y  tab.

Your screen should now  look like Figure 1.

RFC  Destination A73CLNT001

Remote Logx i Connection Test Unicode Test

RFC Destination A73CLNT001 1

Connection Type 3 ABAP Connection Description
Descrptcn 

Description 1 A73 System Client 001
Description 2 Sandbox System

Description 3 | |

Administratcn Technical Settings Logon & Security Unicode Special Options _____

Target System Settings 

Load Balancing Status 

Load Balancing О Yes ® N o

Target Host 192.168.1.100| T  System Number Jo i]
Save to  Database as

Save as '  Hostname ^ I P  Address 192.168.1.100

Л  Figure 1 Creating an R F C  Destination fo r  the A B A P  System

You can test the connection w ith the C o n n e c t i o n  T e s t  button on the toolbar.

W hen y ou  successfully create the RFC destination, you  can call function m odules 
from  this system  in ABAP programs by adding the DEST I N A TI O N  clause to the CALL 
FUNCTION statem ent as show n in the follow ing exam ple:

CALL FUNCTION * Z _ P I N G’

DESTINATION ‘A73CLNT001’

EXPORTING 

i_name = lv_name

IMPORTING 

e_message =  lv_message.

Note that the processing type o f  a function m odule y o u 're  calling rem otely must 
be selected as R e m o t e - E n a b l e d  M o d u l e  as show n in Figure 2.



Function module RFC_PIIJG Active

Attributes Impcft Export Changing Tables Exceptions Source code

Classification

Function Group SRFC RFC Administration

Short Text fcFC Ping

Processing Type General Data

Person Responsible SAP

I ®Remote-Ertabled Ntodde I Last Changed By SAP

Changed on 07.02.2006

© S ta rt mmed. Package SRCX

О  Immediate Start, No Restart Program Name SAPLSRFC

O S ta rt Delayed INCLIXC Name LSRFCU07

O C d .ru i Orighal Language DE
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£  Figure 2 Setting the Function M odule as a Rem ote-Enabled M odule



Tip

Using Predefined RFC Destination 
BACK to Call Function Modules

In RFC fu n ction s, y o u  can call b ack  the ca ller  system using the predefin ed  RFC destina
tion in stead  o f  creating a  new  one.

W hen you  call a function m odule from  a rem ote system  using an RFC interface, 
y ou  m ay need to call back a function m odule o f  the rem ote function's calling sys
tem . Because there's already an active RFC connection betw een the two systems, 
you  can avoid the process o f  m anually creating and m aintaining an RFC destination 
in the rem ote system  and use the existing connection to call RFC functions from 
the caller system  instead. In this tip, w e'll show  you how  to call function modules 
on the calling system  using the predefined RFC destination BACK.

О And Here's How ...
By using the predefined RFC destination BACK in the SAP system , you  d o n 't have 
to create it m anually as an RFC destination in Transaction SM 59 . This RFC destina
tion can only be used in rem ote-enabled functions and autom atically links to the 
system  that rem otely calls this function module.

Figure 1 shows an exam ple scenario using RFC destination BACK. Here, there is only 
one RFC destination defined in the local system  to call Function M odule Z_TEST on 
the rem ote system . There is no need to create an RFC destination on the rem ote 
system  to call Function M odule Z_TEST2. RFC destination b a c k  can be used for 
this purpose.



Й  Figure 1 Exam ple Scenario using R F C  Destination B A C K

You can only use RFC destination B A C K  in the function m odule that is called syn
chronously. However, you  can use all types o f  RFCs w hen you  call back a function 
m odule from  the calling system .

Note that i f  you  use the RFC destination B A C K  in a function m odule that is called 
locally, the system  produces a short dump.
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The object-oriented (OO) programming model, as com pared to structured program
ming, allows you  to build and manage m ore com plex and robust applications. This 
involves building you r programs around objects instead o f  trying to build com plete 
logic into a single program. This m ethod allows y ou  to separate com plex programs 
into sm aller units, which makes it easier to develop in a team, analyze, and debug. 
As OO programm ing becom es m ore popular, it's im portant to adapt you r ABAP 
programs to new  programm ing concepts.

In this part o f  the book, you 'll learn tips and tricks about the Class Builder, which 
allows y ou  to use OO programm ing techniques in the ABAP W orkbench.



Tip

Maintaining Classes with the 
Source Code-Based Class Builder1
You can ed it the source o f  g lo b a l classes in a single ed itor  w indow  in stead  o f  using fo r m -  
based  screens.

The Class Builder has an interface that allows you  to m aintain global classes using 
form -based screens. W hen you  m odify the class definition in a form -based screen, 
the source code is autom atically generated, and you  d o n 't need to w orry about 
the detailed syntax o f  the class definition. Som etim es, y ou  m ay need to see the 
com plete source code o f  the class and m odify it directly w ithin the source code 
instead o f  form -based screens. You can use the source code-based Class Builder 
for this purpose.

a  And Here's How ...
You can sw itch betw een the source code-based  and form -based class Builder 
screens on the m ain screen o f  the Class Builder. W hen you  open the global class 
in the Class Builder using Transaction SE24 or Transaction SE80, the form -based 
Class Builder opens by default as show n in Figure 1.

1 Applicable to SAP NetWeaver release 7 .3  and later.
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^  Figure 1 Form -Based Class Builder

You c a n  sw itc h  to  th e  s o u r c e  c o d e - b a s e d  C lass B u i ld e r  b y  c l ic k in g  th e  S o u r c e  
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Й  Figure 2 Source Code-Based Class Builder

S e t  t h e  d e fa u lt  v ie w  o f  t h e  Class B u i ld e r  to  th e  s o u r c e  c o d e -b a s e d  Class B u i ld e r  in 

t h e  Cl a s s  B u i l d e r  t a b  o f  th e  U s e r - S p e c i f i c  S e t t i n g s  w in d o w . O p e n  th is  w in d o w  

b y  c l ick in g  U t i l i t i e s  • S e t t i n g s . S e le c t  t h e  S o u r c e  C o d e -B a s e d  Cl a s s  B u i l d e r  

c h e c k b o x  as s h o w n  in  F ig u re  3.
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Й  Figure 3 Sw itching the Default V iew  to Source Code-Based Class Builder

Now, the source code-based view  is opened by default w hen y ou  open the class in 
the Class Builder. You can still sw itch to form -based view  using the F o r m - B a s e d  

button on the toolbar.

You can navigate to class attributes, m ethods, events, and m ethod im plem entations
using the C l a s s / I n t e r f a c e  N a v i g a t o r  tool w hich you  open by pressing C trl

F5|. Figure 4  displays the C l a s s / I n t e r f a c e  N a v i g a t o r  w indow  w here y ou  can
also filter out all entities using the F i l t e r  field.

[&  Class/Interface Navigator

Filter

Name

«  Figure 4 Class/Interface 
Navigator

z. e> Z C L .TE S T
* G  Attrbutes

• □  ANOTHER_ATTRIBUTE

• □  TES T_ATTR IB U TE 
'  £ 3  Method definitions

• □  D O _N O TH IN G ()
• □  METHOD2( )
• □  PING_STATIC( )

~  C 3  Events
• □  BUTTON.CLICKED

• <3  Method imetementations
• □  DO_NOTHING( )

• □  METHOD2( )
• □  PING_STATIC( )

Note that you  can only use the source code-based Class Builder for standard classes. 
Persistent classes, exception classes, and global test classes aren 't supported.



Tip
3

Renaming Methods of 
Classes Consistently with 
the Refactoring Assistant
You can use the R efactoring  A ssistant to f in d  a ll instances o f  local a n d  g lo b a l m ethods  
o f  the classes a n d  renam e them  consistently.

W hen y ou  w ant to renam e a m ethod o f  a global class, y ou  have to take into con
sideration all o f  the m ethod calls pointing to this m ethod to prevent possible errors 
due to the renam ing. All local m ethods and global programs calling this m ethod 
m ust be updated w ith the new  m ethod nam e. Instead o f  guessing and searching 
all o f  the places w here the nam e may appear, you  can use the Refactoring Assistant 
to renam e the m ethod consistently in all places it's used.

a  And Here's How ...
T h e  R e fa c to r in g  A ss is ta n t  c a n  b e  u sed  fo r  c la sses  o n ly  in  the  s o u r c e  c o d e -b a s e d  

C lass B u i ld e r .  You c a n  s w i tc h  to  th e  s o u r c e  c o d e - b a s e d  C lass B u i ld e r  u s in g  the  

S o u r c e  Co d e - B a s e d  b u t to n  o n  th e  t o o l b a r  w h e n  y o u  o p e n  th e  g lo b a l  c lass  in  the  

Class Builder.

First, open the source code o f  the class in the Class Builder using Transaction SE24 
to start the refactoring process. Then, position the cursor on the m ethod definition 
that you  w ant to renam e, and start the Refactoring Assistant by choosing R e f a c t o r 

i n g  • R e n a m e  as show n in Figure 1.
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Л  Figure 1 Starting the Refactoring Assistant to Rename a M ethod

The refactoring wizard opens, and you  can step through the wizard using the C o n 

t i n u e  button. Type the new nam e for the m ethod in the second step as show n in 
Figure 2, and click the C o n t i n u e  button.

[s'Refactorng Assistant: Renanme

o Siad
&  New Name Input 

Q  Complete

Enter a name lor renaming the selected element

Careful! Currently, there is only limited support available for system- 
wide renaming actions Therefore, consider the effects o f renaming 
public interfaces before you perform the renaming action

Old Name: 
New Name:

METHOD 1

METHOD2|

Back Continue Cancel

Л  Figure 2 Renaming a M ethod with the Refactoring Assistant

Now the m ethod nam e is updated in the source code and also in all programs that 
use it after you  finish the wizard.



You can open the preview  screen to see the list o f  changed objects by right-clicking 
at any place in the editor and selecting R e f a c t o r i n g  • D i s p l a y  O v e r v i e w  from  
the context menu.

The preview  w indow  appears (see Figure 3), and you  can navigate through the list 
to  see the changes in the objects.

[ & Refactoring Assistant: Preview

Object Browser [ ^ p b |
'  <3 Class (ABAP Objects) ZCL_TEST 8

• Ш Class Include (ABAP Objects) ZCl_ 9 REPO RT z r e f a c t o r i n g  a s s i s t a n t .
^  £3  Program ZREFACTORING_ASSISTANT 10!

• H i Report Source Code ZREFACTORIN 11 DATA : t e s t  T Y P E  R E E TO  z c l  t e s t .

121
T 13| t e s t -  METHOD2( ) .

Л  Figure 3 Preview  the Changes



Tip

Using Persistent Classes to 
Access Database Tables
You can create  persisten t classes using the Class B u ilder too l to ad op t an  OO approach  
to the program s th a t have d a ta b ase  accesses.

In traditional programming, data access is perform ed using SQL statem ents. How
ever, in an OO programm ing m odel, data access is typically im plem ented using 
ob jects. In this tip, w e'll show  y ou  how  to use the Class Builder tools to create 
persistent classes in the ABAP W orkbench to access data in an OO way.

a  And Here's How ...
The process o f  creating persistent classes is d ifferent from  creating usual ABAP 
classes. W hen you  start creating a class in the Class Builder using Transaction SE24 
(or in O b ject Navigator), select the P e r s i s t e n t  c l a s s  radio button in the initial 
window, and enter the nam e and description o f  the class as show n in Figure 1.

&  Create Class

Class
Description
Instantiate*!

«  Figure 1 Selecting the Persistent Class Type

Pasistent Class for Table SRIGHT
1 Protected -

Class Type 

OUsual abap Class 
О  Exception toss

□ w ith  M es^e  Class 
®Petsistent dass 
О  Test Class (ABAP Unit)

@ Final

!✓  Save \\X\



Note that the persistent class nam e m ust start w ith the nam espace plus the prefix 
"C L ."  (e.g., ZCL_ o r  /NAMESPACE/CLJ.

A fter you  save the class, the system  generates tw o m ore classes in the background 
that will help you  access the persistent class. For exam ple, i f  you  nam e the persis
ten t class ZCL_00_PERS_SFLIGHT, base class Z C B _ 0 0 _ P E R S _ S F L I G H T  and agent class 
Z C A _ 0 0 _ P E R S _ S F L I G H T  are autom atically generated.

After creating the persistent class, you  can start mapping the class w ith the database 
using the P e r s i s t e n t  button on the toolbar. A popup w indow  asks y ou  to enter the 
nam e o f  the table that you  w ant to access. Enter the nam e o f  the table and click 
the C o n t i n u e  button. The M a p p i n g  A s s i s t a n t  screen opens, and y ou  can map 
the fields from  the low er table T a b l e s / F i e l d s  to the upper table C l a s s / A t t r i b u t e  

as show n in Figure 2. You can map any field by double-clicking the field nam e and 
then clicking the S e t  a t t r i b u t e  v a l u e s  button (Р П ) as show n in the figure.
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Class/Attrbute A W V Type L Assigned field Class ID Fetd Tat*?
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* > * *

'2 Pubic -

^A irine name

»  s CAPRNAHE

Tables/Fields A. Type Descrip te n

« 6 С

• о CARRNAME J3 SJCARRNAME AJrlne name
• °  CONNID S.CONNJD Fight Connection Number
• a COUNTRYFR Л *  LAND1 Country Key
• a CITYFROM S_FROM_CIT Departure city
• °  AIRPFROM e-? S_FROMAIRP Departure airport
• a COUNTRYTO Л  LAND1 Country Key

£  Figure 2 M apping Assistant

A fter you  save and activate the persistent class, the get and s e t  m ethods to retrieve 
values o f  the table and w rite a value to the table, respectively, are generated auto
m atically by the system . These m ethods are autom atically generated even i f  you 
add you r ow n attributes to the class. You can also m odify the generated g e t and 
s e t  m ethods in the Class Builder to im plem ent you r ow n logic.



The follow ing sam ple program show s how  y ou  can use the persistent class in your 
ABAP programs:

PARAMETERS: p.carrid TYPE s f l i g h t - c a r r i d , 

p_connid TYPE sflight-connid, 

p _ f 1 date TYPE sflight-fldate.

DATA: flights TYPE REF TO zcl_oo_pers_sf1i g h t .

l v _ p la n e t y p e  TYPE sflight-planetype.

S T A R T - O F - S E L E C T I O N .

flights -  zca_oo_pers_sf1ight->agent->get_persistent(

1_carrid - p_carrid 

i_connid - p_connid 

i_fldate - p_fldate ). 

lv_planetype - f1ights->get_planetype( ).

WRITE:/ ‘Plane T y p e’(OOl), 1v _ p l a n e t y p e .

As you  see in the source code, y o u 're  accessing database tables w ithout using 
any SQL statem ents. All database operations are perform ed in the persistent class 
m ethods.



Tip

Managing Exceptions with 
Exception Classes
You can create  exception classes to  enhance the exception handling capab ilities o f  y o u r  
ABAP program s with custom  attribu tes f o r  error  handling.

The OO program m ing m odel has significantly changed the w ay exceptions are 
handled in ABAP program s. As an exam ple, it was only possible to use return 
codes to give inform ation about the error in old-style exceptions. The class type 
exception class has been introduced to the ABAP W orkbench to allow you  to return 
additional inform ation w ith the exception. In this tip, you 'll learn how  to create 
a sim ple exception class.

a  And Here's How ...
Perform  the follow ing operations to create an exception class:

1. Go to Transaction SE24.

2 . Enter the nam e o f  the class and click the C r e a t e  button. Note that y ou  must 
begin the exception class name w ith the nam espace plus "C X .” (e.g ., ZCX_ or 
/NAMESPACE/CXJ.

3 .  Enter a short description for the class in the D e s c r i p t i o n  field.

4 . Select E x c e p t i o n  C lass  in the C lass  Ty p e  group box.

5. Choose Sa v e .

Now that you 've created an exception class, y ou  can add additional attributes and 
texts.



The A t t r i b u t e s  tab allows you  to return additional inform ation w ith the excep
tion. You can see the default attributes that are inherited from  the Superclass CX_ 
STATIC_CHECK (the first six attributes in the A t t r i b u t e s  colum n are in blue color) 
as show n in Figure 1.

Class Interface ZCX_DEM0 Implemented / Active (revised)

Properties Interfaces Friends Attributes Texts Methods Events Types Aliases

В Р Й В Й М -  а  м и □F ilte r

Attribute Level Vis... Re... Typing Associated Type Description Initial value
CX ROOT Consta . Pufcfc Ty p e s o r a  со н с &  Exception ID: Value for ... '16AA9A39..
P£MQTE_C ONTEXT Instan.. Pufcfc 0  T y p e  R e f _ C L_REM0TE_C ONTE IrfC Context
TEXTID Instan.. Pufcfc v Ty p e so ra jc o N C ^  [Key for Access to  Messa...
PREVIOUS Instan.. Pubfc v T y p e  R e f _ CX_ROOT Ф  [Exception Mapped to  th  _

IS_P£SUHABLE Instan.. Pufcfc 'T l Ty p e ABAP_B00L ^  Hag, Whether RESUME ...
ZCX_DEM0 Consta . Pubfc H  Ty p e s o t r _ cohc 'OOOC293D6.

Ty p e *
Л  Figure 1 Default Attributes Inherited fro m  the Superclass

You can also add you r own attributes to return additional attributes with the excep
tion. For exam ple, create an attribute KUNNR w ith type KUNNR. W e'll use this 
attribute in the exception texts. M ake sure to select the Read-O nly flag to prevent 
users from  changing the attribute value.

In the T e x t s  tab, you  can create exception texts. A  default text w hose ID is the 
sam e as the class nam e is autom atically created. You can also add additional texts. 
In the text part, you  can refer to attribute values by enclosing the attribute name 
in "&" characters as show n in Figure 2.

«  Figure 2 Creating  
Exception ID  and 
Param etric Texts

You've now  created you r exception class and m aintained custom  attributes and 
exception IDs. Now the ZCX_DEM0 class is ready to use. You can use the follow ing 
code block to raise an exception using this exception class:

Class Interface z c x_ deho Implemented /  Active

Properties Interfaces Friends Attributes Texts Methods Events

3 B 0 0 Q 6  Long Text |
Exception ID 
CX ROOT

Text Ф  
An exception occurred

ZCX DEHO

CUST0HER_H0T_F0U)fD Customer &KUNNR& not found



RAISE EXCEPTION T Y P E zcx_demo

E X P O R T I N G  textid =  z c x _ d e m o = > c u s t o m e r _ n o t _ f o u n d  

kunnr =  * 0 0 2 1 2 4 9 3 7’.

Additionally, you  can catch the exception in the m ain program using the follow ing 
code block:

CATCH zcx_demo INTO demo, 

text =  demo->get_text( ). 

writ e : /  text.

I f  you  hadn't used exception classes, y ou  would only able to return an error code 
indicating that a  C U S T O M E R _ N O T _ F O U N D  exception occurred. As y ou  can see in the 
exam ple, exception classes allow  y ou  to return the custom er num ber w ith the 
exception and produce m ore m eaningful error m essages.
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Debuggers allow developers to locate and fix any bugs or problems that exist in 
the source code. You have two options available to find these problems:

1. Go through the logical steps o f  the program to see the state o f  variables step 
by step.

2 .  Use the debugger to analyze and extract the logic o f  the program.

In SAP, you can debug any ABAP program, w hether it's custom developed or a 
standard program. This section provides tips, tricks, and techniques to improve 
you r experience when using the ABAP Debugger and make it easier to analyze and 
find bugs in you r ABAP programs.



Tip

Using SAP GUI Shortcuts to 
Debug Popup Windows

You can sw itch on debugging f o r  popu p  w indow s by creating  an  SAP shortcu t f i l e  f o r  
com m and / h  a n d  dragging this f i l e  onto a  popup window.

Normally, i f  y o u  know the place in the source code that y o u  w ant to debug, you 
can easily place a breakpoint there, and a debugger will be triggered when you 
execute the program and the position that y o u  marked is reached. You can also 
switch on debugging at any screen by entering the /h command into the command 
field on the SAP GUI toolbar. However, you can’t use the /h command to stop 
popup windows because there is no command field. In this tip, we'll show  you 
how to bypass this problem by using SAP GUI shortcuts to trigger the /h command 
on popup windows.

a  And Here's How ...
To switch on debugging for popup windows, y o u  need to create an SAP GUI short
cut file. The SAP GUI shortcut is a file that can be used to execute transactions or 
system commands directly from a file.

You can use three different methods to create an SAP GUI shortcut, w hich we 
discuss in the following sections.

M e th o d  1

Click the G enerate  a  S hortcut  button ©  on the SAP GUI toolbar. The window 
in Figure 1 appears; enter the details o f  the shortcut.
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T̂ e:
Command

System Command

/Н

System Description 

System ID:

S tart Parameters:

id A73

Client:

U s e :

Password:

Language:

00 .

ABtXJL

(U se No* Recommended)

EN - Engksh

Location: SAP Logon

Help Cancel | < 8ack |  N ex t:

£  Figure 1 Creating an SA P  G UI Shortcut

Follow these steps:

1. Enter a title in the T it l e  field.

2 .  Select S y s t e m  Co m m a n d  from the Ty p e  dropdown.

3 .  Enter "/h" in the Co m m a n d  field.

4 .  Click F i n i s h .

A shortcut file with an extension .sap  is created on the desktop. 

M e th o d  2

1. Right-click on the Windows desktop.

2 .  Select New -  SAP GUI S h o r t c u t .

3. Enter the name o f  the file and press Enter I.

4 . Right-click on the file, and select E d i t  from the context menu.

5. S e le c t  S y s t e m  Co m m a n d  from th e  Ty p e  dropdown.

6. Enter "/h" in the Co m m a n d  field.

7 .  Click O k .



M e th o d  3
Create a text file named D ebugger sap, open it in any text editor (e.g., Notepad), and 
write the following text into the file:

[Function]

Command=/H

Title=D e b u gg e r

Type=Sy s t e mC o m m a n d

D e b u g  th e  P o pu p
Now you have created a SAP GUI shortcut file. Open the popup window that you 
w ant to debug, and drag the shortcut file onto the popup as show n in Figure 2.

Ty p e  (  Q  

D e s c rip tio n

4
C:\Users\Adm lnlslrator\Desktop\SAP

О  \  -S A P  

Organize »  I Q  Ot*n »  Share *srth »  Msw folder

N e x t "Й ' F avorites N

л  0 ownloads 

*Sal Recent Places

'Jg  Libraries

---- t X  H n nyn rm in-------------------------------------------

Л  Figure 2 Dragging a Shortcut File onto a Popup Window

W hen you drop the file on the popup window, you'll see the D e b u g g i n g  s w i t c h e d  

o n  message on the status bar. Now you  can start the debugger tool by pressing 
the I Enter 1 key.



Tip

Debugging Background Jobs
You can debu g a  background j o b  w hether it's running, fin ish ed , o r  not s ta r ted  y e t  by  
using the sam e selection-screen param eters  as when it w as scheduled.

Background jo b s  are used mainly for scheduling long-running programs periodi
cally or once only. W hen  a background jo b  fails or doesn't run as expected, you 
may need to debug this background process to check the program execution using 
the same selection-screen parameters used w hen it was scheduled. We'll show 
y o u  how  to use the tools available in the Jo b  Overview and Process Overview 
transactions to debug a background process w hether it's running, finished, or not 
y e t  started.

a  And Here's How ...
You can debug background jo b s  in Transaction SM 37  (Job Overview) and Transac
tion S M 5 0  (Process Overview) according to the status o f  the jo b .  You usually need 
to debug background processes w hen it's taking too much time to run or when it 
isn't running as expected. We'll discuss each o f  these transactions in the following 
sections.

Jo b  O v e rv ie w  T ra n sa ctio n : D e b u g g in g  S c h e d u le d  o r F in ish e d  
B a c k g ro u n d  Jo b s

You can debug a background jo b  in the Jo b  Overview transaction using the D e b u g  

Jo b  function, i f  the background jo b  is in one o f  the following statuses:

► Scheduled

► Released

► Ready



► Finished

► Canceled

Access Transaction S M 3 7  and select the relevant jo b  as show n in Figure 1. Choose 
E x t r a s  • Debug J o b  to start the debugging process.

^  Edt ftJto 

©
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Oetug Job к
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Л  Figure 1 Debug Jobs in Job Overview

An ABAP program opens in a debugger session. This is not the ABAP program that 
y o u  actually wanted to debug, so you must step through a few times (you can use 
[77]) to reach the code y o u  need. You can see that selection-screen variables have 
the same values as when it was scheduled. You can now debug the program in the 
same conditions as when it was running in the background. Note that the program 
runs as it's running in the background, and the value o f  the sy-batch field will be 
“X" even i f  you run the program in the foreground.

Jo b  O v e rv ie w  T ra n sa ctio n : D e b u g g in g  R u n n in g  B a c k g ro u n d  Jo b s
I f  the background jo b  that you w ant to debug is running, you can debug it with 
Transaction S M 3 7  using the Capture  Active  J o b  function.

Select the relevant jo b  in Transaction S M 3 7  and choose J o b  • Capture  Active  J ob 
to start the debugging process.



Now the running program stops in debug session, and y o u  can step through the 
program to perform the debugging tasks. W hen  you finish you r debugging, you 
can release the program with the execute ( I F 8 1) function.

P ro ce ss  O v e rv ie w  T ra n sa ctio n : D e b u g g in g  R u n n in g  B a c k g ro u n d  Jo b s
There's an alternative w ay o f  debugging running jo b s  in the Process Overview 
transaction (Transaction SM 5 0 ). Process Overview allows you to see the details o f  
processes running on the application server that y o u  are logged on to. You can see 
both background and foreground processes in the list.

Select the jo b  that you w ant to debug from the list as shown in Figure 2, and use 
the following m enu path to start the debugging process:

A d m i n i s t r a t i o n  •  P r o g r a m  •  D e b u g g i n g  J
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Л  Figure 2 Debug Running Processes in the Process O verview  Transaction



Tip

Setting Breakpoints for ABAP 
Commands and Command Groups
You can set breakpoin ts f o r  ABAP com m ands a n d  com m an d  groups, a n d  then program  
execution stops in the ABAP D ebugger every tim e it reaches a  given sta tem en t th a t y o u  
suspect will cause a  problem .

W hen you debug a program with a complex logic to find a bug, it isn't easy to 
find a suitable starting point for debugging. You may have to step through the 
program line by line or try to step over the modules to find where the problem 
is originating. I f  you know or suspect that the problem might occur on a specific 
ABAP statem ent or around that statement, you can set a breakpoint for that ABAP 
statem ent and program execution stops in the debugger every time it reaches that 
statement. This will help you find the problem quickly without stepping through 
the source code line by line.

a  And Here's How ...
The B r e a k p o i n t  a t  S t a t e m e n t  function is used to interrupt a program before the 
specified com m and or command group is executed. You need to enter into debug 
mode to use this function. W hen you 're  in debug mode for a specific program, use 
the following menu path to start the B r e a k p o i n t  a t  S t a t e m e n t  function:

B r e a k p o i n t s  •  B r e a k p o i n t  A t  •  B r e a k p o i n t  a t  St a t e m e n t

You'll get a popup window with several tabs as show n in Figure 1.



Л  Figure 1 Create Breakpoints Popup

The ABAP Cm n d s  tab is used to set breakpoints for com mands and command 
groups. You can directly write you r command or select it from the [ r ]  search 
help. Search help on this screen is available after SAP NetWeaver release 7 .0 2 .  On 
the search help window, as show n in Figure 2 ,  you'll see a list o f  commands and 
commands groups that can be selected to set a specific breakpoint.

(S’ Create Bre.*pc*-its X

C c w n jrft and C orw e xl Cycles Explanation

- !  Corrrnand Grcux _i
» Others
» Lets
» ABAP 0 0
► Transfamatcns

Ccxmiands
?-

ABS
ACOS

► AGO
APPEND
ASIN
ASSERT
ASSIGN
AT
ATAN
AimORlTY-CMECK
BACK

► EREAK-POINT
» CALL

CASE
► CATCH

CEIL
CHARlEN
CHECK SELECT-CPTICNS

» CLEAM^
► CLEAR
► CLOSE

COLLECT *
» CCWMIT *

« ► _____  ___ ~~1 « »

£  Figure 2 L ist o f  Commands and Com mand Groups



As y o u  can see in Figure 2, som e commands have an expand button on the left. 
W hen  y o u  click this button, the variants o f  this com m and are listed, and you 
can also select the variants o f  the command instead o f  the command itself. For 
example, i f  you expand the CALL statement, you can select any o f  the underlying 
statements as shown in Figure 3.

«  Figure 3 Variant List fo r  the CALL  
Command

You can select any command from the list. I f  y o u  select a command that has child 
nodes, the breakpoint is set for all child nodes as well. For example, i f  y o u  select 
the statem ent CALL FUNCTION, the breakpoint is set for the following statements:

► CALL FUNCTION %_RFC

► CALL FUNCTION DEST I N AT I O N

► CALL FUNCTION IN B A C KG R O U N D  TASK

► CALL FUNCTION IN B A C KG R O U N D  UNIT

► CALL FUNCTION IN REMOTE TASK

► CALL FUNCTION IN UPDATE TASK

You can now run the program, and it will stop only at the statements that you set 
breakpoints for using this technique.

▼ CALL
• CALL BADI

• CALL CUSTOMER-FUNCTION
• CALL DIALOG
▼ CALL FUNCTION

CALL FUNCTION %_RFC
CALL FUNCTION DESTINATION
CALL FUNCTION IN

CALL FUNCTION IN  BACKGROUND
CALL FUNCTION IN BACKGROUND TASK

CALL FUNCTION! IN BACKGROUND UNIT
CALL FUNCTION IN REMOTE TASK
CALL FUNCTION IN UPDATE TASK

CALL METHOD
CALL METHOO OF

• CALL SCREEN
▼ CALL TRANSACTION

CALL TRANSACTION USING

• CALL TRANSFORMATION



Tip ф

Using External Breakpoints 
to Debug External Calls
You can use external b reakpo in ts to debu g a  program  that's called  externally  v ia  RFC 
o r  HUP.

Breakpoints are used to interrupt the program execution and let you debug and 
analyze the ABAP program. I f  y o u  set a session breakpoint in an ABAP program, 
the program execution stops, and the debugger session opens when the execution 
reaches the breakpoint position. However, i f  the program is called externally by 
an RFC or HTTP interface, the session breakpoints can't interrupt the program 
execution. In this tip, we'll show  you how to use external breakpoints to  debug 
programs that are called externally.

a  And Here's How ...
Before you use external breakpoints, you need to adjust the debugging settings in 
the ABAP E d i t o r  tab o f  the U s e r - S p e c i f i c  S e t t i n g s  window. Open this window 
by choosing U t i l i t i e s  • S e t t i n g s  in the ABAP Workbench.

Figure 1 shows the settings that you can adjust for external debugging.
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^  Figure 1 Settings f o r  External Debugging

Set the username o f  the person who will run the program externally. W hen the 
specified breakpoint is reached by this user, an A B A P  Debugger starts in a new 
session, and you can start y o u r  debugging process from this point.1

This feature is extremely useful when you and the user that's starting the process 
are working at physically different locations. I f  an error is reported by an end user, 
and y o u  w ant to debug the same case, yo u  must first set the username o f  the end 
user in the U s e r - S p e c i f i c  S e t t i n g s  w indow  and set the breakpoint using the S e t / 

D e l e t e  E x t e r n a l  B r e a k p o i n t  button (WOi) on the toolbar in the A B A P  Editor. 
Then tell the end user to run the program and wait without closing the current 
session. W hen  the end user reaches the breakpoint, the A B A P  D e b u g g e r  window 
is opened in you r session and y o u  take the control o f  the program. You can now 
debug, analyze the problem, and release the program after y o u  finish.

Usually S A P  systems have m ore than one application servers, and incoming 
requests are redirected to the appropriate application server determined by load 
balancing tools. External breakpoints are valid for the entire A S  A B A P  system by 
default. You can also set the validity o f  the breakpoint for only the current appli
cation server by using the O n l y  C u r r e n t  A p p l i c a t i o n S e r v e r  checkbox on the 
D e b u g g i n g  tab show n in Figure 1 .

1 Both the user y o u  specify here and the  user y o u  logged on to the  system must be authorized for 
debugging.



Tip

Customizing the ABAP 
Debugger Desktop Tabs
You can m odify  an d  save y o u r  ABAP D ebugger desktop tabs according to y o u r  own needs 
to im prove y o u r  debugging process.

W hile you 're  debugging an A B A P  program, there are several tools available in the 
A B A P  Debugger that you can use for different debugging tasks. Each tool is placed 
on a different tab, and y o u  need to navigate to the relevant tab to use these tools. 
There are also tools that are not displayed on any tab. To save time and make the 
process easier, we'll show  you how  to customize the D e s k t o p  1 ,  D e s k t o p  2 ,  and 
D e s k t o p  3  tabs according to you r own needs. You can add up to four o fy o u r  most 
important or com m only used tools on each tab and save the layout as the default 
layout.

a  And Here's How ...
Desktops are work areas that y o u  can use to arrange the tools that y o u  use fre
quently in the ABAP Debugger. You can customize these desktops according to 
you r needs and navigate between desktops easily by changing the active tab. Let's 
consider an example; w hen you double click on an internal table variable in the 
source code, it's displayed on the Variable Fast Display tool, but you can 't  see the 
internal table contents. You must click on the variable nam e on the Variable Fast 
Display tool, but this time the active tab changes to the T a b l e s  tool tab.

W hen you 're  in the middle o f  the debugging session and trying to analyze the 
many variables to find a bug, it isn't practical to navigate betw een the tabs. I f  you 
add the Table tool to the current desktop under the Variable Fast Display tool, it 
will be very easy to analyze the source code, variables, and tables on the same



screen. To solve these problems, you can customize an ABAP Debugger desktop 
as show n in Figure 1.
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Л  Figure 1 A n  Exam ple o f  an A B A P  Debugger Desktop

Four tools are shown on the D e s k t o p  1 tab: Source Code, Object, Variable Fast 
Display, and Table. You can remove any o f  these tools or swap the positions on the 
desktop using the vertical toolbar to the right o f  each tool. The following functions 
are available as buttons on the toolbar:

► C l o s e  T o o l  ( H )

Removes the tool from the desktop.

► R e p l a c e  T o o l  (S3)
Allows you to replace the tool by opening a N e w  T o o l  window from which you 
can select the new  tool.

► F u l l  S c r e e n  ( H )

Removes all other tools and expands the tool to the remaining area o f  the cur
rent desktop.

► M a x i m i z e  V e r t i c a l l y  ( Щ

This function is available only when there is another tool on top or bottom  o f  
the tool. W hen you use this function, the other tool is removed, and the current 
tool expands vertically.



► M a x i m i z e  H o r i z o n t a l l y  ( E b

This function is available only when there is another tool on the left or right o f  
the tool. W hen you use this function, the other tool is removed, and the current 
tool expands horizontally.

► Sw a p  ( Щ )
This function allows you to swap the positions o f  tools on the desktop. W hen 
you select this function, a popup appears, and you can select the direction that 
you w ant to swap: V e r t i c a l l y , H o r i z o n t a l l y , or D i a g o n a l l y . Only the pos
sible directions are displayed on the popup. For example, ify o u  have only three 
tools as show n in Figure 2 ,  you select the swap tool on the following:

O: Vertical and diagonal swap aren 't  possible. Hence, Tool О immediately 
moves to the right, and Tool 0 and Tool О are moved to the left.

0: Diagonal swap isn't possible. Hence, the popup appears, and you can select 
betw een vertical or horizontal swap.

© :  Same as Tool © .  You can select betw een vertical or horizontal swap.
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Figure 2 Debugger Desktop with Three Tools 

S e r v i c e s  o f  t h e  T o o l  (jpg])

W hen y o u  click on this function, the system displays the services that are avail
able for the selected tool. Each tool has its own specific services. For example,



when you select this function for the Variable Fast Display tool, the available 
services are displayed as shown in Figure 3.

«  Figure 3 Services o f  the Variable 
Fast D isplay Tool

[^Variable Fast Display Services

*■ Standard
• ^ * l Options and Customizing
• l£ )  Save to  Local File
• QQ Search
• 0 6  Find Next
'  €3  Sating

• S a t Ascendng
• W  S a t Descending
• S ]  Default S a thg

-  G  Tool-Specific
• fl> Display complex return values in AUTO tab too
• Save Parameters as Test Data (SE37)

0®|
Changes you make are valid only on  the current session. I f  you w ant to make 
the changes permanent, you need to save them using the S a v e  L a y o u t  button 
d ®  Layout on the toolbar.



Tip
3

Using the Diff Tool to Compare 
Complex ABAP Data Structures
You can use the D i f f  tool during y o u r  debugging process to  com pare two com plex ABAP 
d a ta  structures w ith respect to  th eir  type o r  value.

W hen you 're  debugging an ABAP program, you may need to compare the types 
or values o f  two variables, structures, internal tables, or even ob ject instances. 
This isn't a big issue i f  y o u  w ant to compare two simple types or structures with a 
few  fields. However, when you w ant to compare m ore com plex data structures, it 
becom es difficult using the basic debugger tools. Luckily, the D iff  tool allows you 
to compare two ABAP data structures, simple data types, strings, or ABAP objects 
and see the differences with respect to their values and types.

a  And Here's How ...
Imagine that you have two internal tables with hundreds o f  lines or two objects 
with a complex structure. Trying to compare these elements using the traditional 
ABAP Debugger tools would be a nightmare. Here, you can easily use the D iff  tool 
to compare and see the differences.

You can access the D iff  tool from the D i f f  tab in the ABAP Debugger. You can also 
add it to any o f  the customizable desktops. The D iff  tool has two fields—V a r i a b l e  

1 and V a r i a b l e  2 —where you can enter the name o f  the variables to compare. 
Alternatively, and more easily, you can start the Diff tool directly in the default 
debugger desktop. Using the Variable Fast Display tool, select two variables and 
click the S t a r t  C o m p a r i s o n  button on the toolbar as show n in Figure 1.
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«  Figure 1 Starting the D iff  
Tool fro m  the Variable Fast 
D isplay Tool

After you click the S t a r t  C o m p a r i s o n  button, the two variables are automatically 
transferred to the D iff  tool. I f  there's a D iff  tool on the same desktop, the variables 
are transferred to this tool; otherwise, they are transferred to the default D iff  tool 
on a separate tab.

Figure 2 illustrates a sample comparison result o f  two internal tables.

Desktop 1 Desktop 2 Desktops Standee! Strixtues Tabes Object* OetaDBtfay DataExpfrer B re ^ ./ w a td x x n ts ^ D ff  Soot

“ story Corrpare ABAP'

Vaia fc te  1 IT A B l V a l . [ 2 x 4 ( 6 4 ) J S ta n d a rd  T a b le
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Index Dff G... Description
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4 Ш  Type Ctfference: No V A e  Corroareon Posstte
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ITAB1-F4
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j4_____

64

И

ITAB2

3

60

Й  Figure 2 Comparison Result o f  Two Internal Tables w ith D ifferent Structures

As y o u  can see in Figure 2, the internal tables don't have the same structure, so a 
value comparison isn't possible. The list only has the results o f  the type compari
son. In Figure 3, you can see the comparison result o f  internal tables that have the 
same structure.
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2222
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XXXX

Л  Figure 3 Comparison Result o f  Two Internal Tables w ith the Same Structure



This time, the values o f  the internal tables are also compared, and the elements that 
have different values are listed in the result set. I f  you click the D i s p l a y  V a r i a b l e s  

(I b button ju s t  above the list, two Table tools are automatically added into the 
desktop, and the contents o f  internal tables are listed in these tables as show n in 
Figure 4.
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Й  Figure 4  D isplaying Table Contents in the D if f  Tool

The H i s t o r y  tab in the D iff  tool shows y o u  the list o f  the comparisons that you 
made so far in the current session. This feature helps y o u  easily go back to the 
previous comparisons.



Tip

Viewing and Manipulating 
Internal Tables Using 
the Table Tool
You can use the Table too l to  view  a n d  m an ipu late  the contents o f  in ternal tab les in the 
ABAP D ebugger

W hen you 're  analyzing an ABAP program in the debugger, y o u  often need to 
analyze the internal tables, modify the contents, or even add new  lines into the 
table. Internal tables are used excessively in ABAP programming, and being able 
to analyze and manipulate internal tables easily in the debugger can be very help
ful in you r debugging tasks. You can perform all o f  these tasks easily by using the 
Table tool in the ABAP Debugger.

a  And Here's How ...
The ABAP Debugger has a Table tool on a separate tab that allows y o u  to display or 
modify the contents o f  internal tables in the debugging session. You can also add 
this tool to any o f  the debugger desktops to use it more efficiently.

W hile debugging an A B A P  program, navigate to the T a b l e s  tab, and enter the name 
o f  the internal table variable into the T a b l e  field in the T a b l e  C o n t e n t s  tab to see 
the contents as shown in Figure 1.



Desktop 1 Desktop 2 Desktop 3 Standard Structures Tables Objects

k
Tables Table Contents

Tafcte [lT A B l| >
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Й  Figure 1 D isplaying Internal Table Contents in the Table Tool

You can see the history o f  the internal tables that you displayed in the current ses
sion on the T a b l e s  tab.

You can also navigate the Table tool by double-clicking on the internal table name 
in the Variable Fast Display tool in the ABAP Debugger. However, i f  the internal 
table has a header line, the debugger navigates to the Structures tool instead o f  the 
Table tool. This time, y o u  can click the T a b l e  icon ( Д )  on the left o f  the internal 
table nam e in the Variable Fast Display tool to navigate to the Table tool as shown 
in Figure 2.

Variables 1 Variables 2 Locals Gtobals Auto Memory Analysis №

П В О  ^  TD
S... Variatte V... Vd. C... Hexadecimal Value □ Ш

ITABl [2 x3 (6 0 )]S tandard Table 0

ffl ITAB3 <& AAAA Х Ш  CCCC 41004100410041002000200C a

▲

Й  Figure 2 The Variable Fast D isplay Tool Can Be Used to Navigate to the Table Tool

You can also add the Table tool to any o f  the desktops i f  y o u  use it often, as 
described in Tip 4 1 .  You can see the final result in Figure 3.
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Й  Figure 3 Adding the Table Tool into Debugger Desktop

This time, i f  y o u  double-click on the internal table name, the content is displayed 
in the Table tool directly instead o f  navigating to the Table tool on a separate tab. 
However, i f  the internal table has a header line, you again have to click on the 
Table  icon o r  enter the name o f  the internal table into the Table tool directly.

The Service  menu for the Table tool can be accessed using the S ervices  o f  the 
To o l  (§@) button on  the right toolbar. A popup opens, and y o u  can select the 
service that you want to use from the list o f  services. You can use these services to 
import, export, and modify the internal table contents.

You can also access all o f  these functions using the context menu o f  the Table tool. 
The functions under the C o l u m n s  section can also be accessed using the C o l u m n s  

button (| В  c o lu m n s ... __j) ju s t  above the internal table contents.

Note that the S ervices  list in you r system may no t include all o f  the services listed 
here depending on which SAP NetWeaver version you 're  using.



Tip

Saving Test Data for Function 
Modules in the ABAP Debugger
You can save the im port param eters  o f  a  fu n ction  m odule in a  test d a ta  directory during 
a  debu g session so  th a t y o u  can use the param eters  aga in  later.

Imagine that you 're  debugging an ABAP program and figure out that the problem 
has originated from a function module. I f  the function module has a complex 
logic, the best option is to debug it separately in the Function Builder. However, 
y o u  must use the same im port parameters that are used in the calling program to 
reproduce the error. In this tip, w e ’ll show you how to save the import parameters 
while in a function module to a test data directory during the debug session and 
use them later in Function Builder to test the function module individually.

a  And Here's How ...
T h e  V a r ia b le  F a s t  D is p la y  to o l  in  th e  A B A P  D e b u g g e r  a l lo w s  y o u  to  v ie w  an d  

m o d ify  ( i f  p o s s ib le )  th e  v a r ia b les  u sed  in  th e  A B A P  p ro g ram . I f  y o u 'r e  in  a fu n c t io n  

m o d u le ,  y o u  c a n  sa v e  th e  c u r r e n t  v a lu es  o f  th e  im p o r t  p a r a m e te r s  in to  a te s t  data 

d ire c to ry  o f  a  fu n c t io n  m o d u le .  You c a n  u se  the  S a v e  Pa r a m e t e r s  a s  T e s t  Da t a  

fu n c t io n  in  th e  T o o l -S p e c i f i c  s e rv ic e s  l is t  in  th e  Va r i a b l e  Fa s t  D i s p l a y  S e r v i c e s  

list as s h o w n  in  F ig u re  1.
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• (§3 Cations and Customizing
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• Й  Search
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«  Figure 1 Save Parameters 
as Test Data

After you select the Save Parameters  as Test Data function, enter the name o f  the 
test data in the popup as shown in Figure 2 and click the Co n tin u e  button ( И ) .

&  Title for Test Data (SE37)

Name o f Test Data

«  Figure 2 Popup to Enter 
the Name o f  the Test Data

All parameters are saved, and you can access this test data using the Test Data 
D irectory  button on the Test  Function  M o d u le  screen in the Function Builder 
(Transaction SE37).



Tip

Using Watchpoints to 
Monitor Variable Changes
You can use w atchpoin ts to  m on itor a n d  f in d  changed  o r  a ltered  variab les  during a 
debugging session a n d  then interrupt the program .

W hen y o u  debug an ABAP program, you sometimes realize that one o f  the critical 
variables is changed suddenly in one o f  the modules (subroutine, function module, 
class, etc.) that you step over instead o f  stepping into the module, and this change 
may be the main reason for the problem that you are analyzing. It may not be easy 
to step into the module source code and go step by step to find the exact position 
where the variable is changed because the module y o u  want to debug is too big. 
You can use watchpoints in that case to m onitor the variable, interrupt the program 
execution, and open a debugger session when this variable is changed.

a  And Here's How ...
You can create a watchpoint while you 're  in the ABAP Debugger using the Cr e a t e

W a t c h p o i n t  d □  watchpoint button on the toolbar. It will open a popup window, 
where you can enter the details o f  the watchpoint that you w ant to create. Two 
types o f  watchpoints can be created according to y o u r  requirement:

► W a t c h p o i n t  a t  Va r i a b l e

M onitors the variable during the program run and stops immediately when the 
value o f  variable changes.

► W a t c h p o i n t  a t  O b j e c t  At t r i b u t e

M onitors the o b ject during the program run and stops immediately when one 
o f  the selected attributes o f  the ob ject changes.



For example, suppose you have an internal Table ITABl in you r program, and you 
w ant to find the position where the second record is appended into the table. You 
can create a w atchpoint by filling in settings in the Cr e a t e  W a t c h p o i n t  window 
as show n in Figure 1.

variable I ITABl

Watct-qont Type

'•  Watchecrit at Variable O w a td w it  at Object Attribute §
Meritor the Variable Dung the Program Run NtorMtc» the Object Cung the Program Run
Stop Immedatety When Value of V«nable Changes Step Immediate^ When Cne o f the Selected Attrtoutes

of the Objects Changes or v«rfches

Addition^ Type Dependent Specifications

Vanabe Type I
Program Name ZABAP_DEBUGGER

Orty ft»  Local variables
®АЛ KtodJe Instncs.
О  Only Curent MDdie Instance

No Addtional Condticn
Condtton

j ^ j  Free Condition Entry: LINES( ita b l) > 1 1

___________________________________________________________________________

£  Figure 1 Create a W atchpoint to M onitor the Internal Table

Enter the name o f  the internal table in the Va r i a b l e  field, and select the W a t c h 

p o i n t  Ty p e  as W a t c h p o i n t  a t  Va r i a b l e .

C re a te  a W a tc h p o in t  fo r  a Lo ca l V a ria b le

I f  you 're  creating a w atchpoint for a local variable in a module, you can select 
w hether you w ant to create a watchpoint for the current module instance or for 
all instances.

In the F r e e  Co n d i t i o n  E n t r y  field, you can enter the condition for the watch
point. I fy o u  don’t enter any condition, the ABAP Debugger stops on any changes 
on the variable. Otherwise, it stops only i f  the variable is changed and the specified 
condition is met. The syntax o f  the conditions is identical to the ABAP syntax. In 
our example, you would write the following condition to interrupt the program 
on the second append to the internal table:



LINES( itabl ) > 1

This is the same syntax that y o u  use to check the lines o f  the internal table in ABAP. 
The condition you write must comply with the following syntax:

< F u n c t i o n ( v a r ia b l e )  or v a r i a b l e  or literal>

O p e r at o r

< F u n c t i o n ( v a r ia b l e )  or v a r i a b l e  or literal>

You c a n  c h e c k  th e  sy n ta x  o f  th e  c o n d i t io n  u s in g  th e  Ch e c k  (1^1) b u t t o n  o n  the  

to o lb a r .

Finally, yo u  can click the Co n t i n u e  0 button to create the watchpoint and close 
the window, or y o u  can click the T r a n s f e r  button dUl) to stay on the C r e a t e  

W a t c h p o i n t  popup create a new  watchpoint.

Now you 've created the watchpoint, so the debugger will stop when the condition 
y o u  specify is met.

M o n ito r  A ttr ib u te  C h a n g e s

I f  y o u  w ant to create a watchpoint to m onitor the changes to the attributes o f  an 
object, select the W a t c h p o i n t  Ty p e  as W a t c h p o i n t  a t  O b j e c t  At t r i b u t e  and the 
A d d i t i o n a l  Ty p e  D e p e n d e n t  S p e c i f i c a t i o n s  changes as show n in Figure 2.

[E'Geate Watc**crtf
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of the Cto)ects Changes cx Venshes

Additional Type Dependent Specifications

Instance Attrfcwte Requted State Attrbutes Reqmed

17FObfcc Attrbutes (P i* c ) v  Ptfclc Attrbutes (Put*:)
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17 CWate Attrbjte (PWate) g  Private Attrbute (Private)

7  Package” Attrfcs (Package) 5  Package' Attrtos (Package)

f a  | Mo Additional Ccndtcn

Condtton

I ^ R e e  Condttn Entry:

£  Figure 2 Create a W atchpoint to M onitor the A ttribute o f  an Object



N o w  y o u  c a n  s e t  w h ic h  ty p e  o f  a t tr ib u te s  y o u  w a n t  to  m o n i to r :  in s ta n c e  o r  sta t ic  

a t t r ib u te s .  F o r  e a c h  o n e ,  y o u  c a n  s e le c t  th e  v is ib i l i ty  o f  th e  a t t r ib u te s :  P u b l i c , 

P r o t e c t e d , P r i v a t e , an d  Pa c k a g e .

You c a n  s e e  th e  w a tc h p o in ts  y o u 'v e  c re a te d  b y  v ie w in g  th e  B r e a k ./Wa t c h p o i n t s  

t a b  in  th e  A B A P  D e b u g g e r  as s h o w n  in  F ig u re  3.
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Й  Figure 3 Displaying W atchpoints in  the A B A P  Debugger

You c a n  p e r fo r m  the  fo l lo w in g  o p e r a t io n s  o n  th is  sc re e n :

► C reate , m o d ify ,  o r  d e le te  a w a tc h p o in t

► A ctiv a te  o r  d e a c t iv a te  a w a tc h p o in t

► C o m p a re  v a r ia b les

T h e  Co m p a r e  Va r i a b l e s  dssb fu n c t io n  a l lo w s  y o u  to c o m p a r e  t h e  in itia l c o n d it io n  

o f  th e  m o n ito r e d  v a r ia b le  w ith  th e  c u r r e n t  c o n d i t io n  in  th e  D i f f  to o l .  T h e  c o m p a r i 

s o n  re s u lt  w ill  b e  d isp lay e d  as s h o w n  in  F igure  4 .
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Л  Figure 4  Using the D if f  Tool to Compare the Current Value w ith  the In itial Value

B e  ca re fu l  w h e n  u s in g  w a tc h p o in ts  f o r  in te rn a l  ta b le s  th a t  h a v e  t o o  m a n y  records. 

W h e n  y o u  c re a te  a w a tc h p o in t ,  the  s y s te m  cre a te s  th e  c o p y  o f  an  o b je c t  a n d  uses 

th is  c o p y  to  m o n i t o r  th e  c h a n g e s .  I f  th e  in te rn a l  ta b le  y o u 'r e  m o n i to r in g  is to o  

large, k e e p in g  th e  d u p lica te  c o p y  o f  th is  ta b le  can  lead  to  h ig h  m e m o r y  c o n s u m p 

t io n .  You c a n  try  to  k e e p  th is  ty p e  o f  w a tc h p o in t  f o r  s h o r t  p ro g ra m  d u ra tio n s .



Tip

Using Debugger Scripting 
to Analyze Complex 
Debugging Scenarios1
You can use the D ebugger Scripting tool to im plem ent custom debugging tasks by writing  
a  local ABAP class an d  tak in g  the control f r o m  the ABAP Debugger.

Although the ABAP Debugger has great features that allow you to debug and ana
lyze an ABAP program, you may still have com plex cases that the standard tools 
offered by the ABAP Debugger can't solve. The Debugger Scripting tool helps you 
in such cases by allowing you to use scripting options to im plem ent you r custom 
requirements in the ABAP Debugger.

a  And Here's How ...
Access the Debugger Scripting tool by selecting the S c r i p t  tab on the far right side 
o f  the ABAP Debugger. Figure 1 shows the initial screen o f  the tool.

A default script template is loaded in the editor by default, and you can write any 
ABAP object-oriented ( 0 0 )  statements here. There are four methods defined in 
the class:

► prologue
Generates the ABAP source handler class abap_source, which handles access to 
the source code and variables in the program that you are debugging. Runs only 
when you start the script.
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Й  Figure 1 In itia l View  o f  the Debugger Scripting Tool

► i n i t
Runs only when you start the script. You can write any initialization code here.

► s c r i p t
Runs every time the debugger is expected to stop. You can implement your logic 
in this method to change the behavior o f  the debugger.

► end
Runs when you end the script.

Notice that this is ju s t  a local ABAP class implementation. You can also add your 
own methods in the class. Normally, you can implement your whole logic only in 
the method scr i  pt, but you can also use the other methods ifyou 're  implementing 
an advanced logic. I f  you  look into the default template, you can see that there is 
only one line in the s c r i  pt method:

me->break( ).

This is nothing but the normal breakpoint command. Let’s start using the tool with 
the default script template to understand the basics o f  the tool.

On the left side o f  the editor, you  can adjust the stop condition using the trigger 
options. Choose one or more options from the following:



►  E x e c u t e  D i r e c t l y

The script is executed immediately with the current conditions.

►  A f t e r  D e b u g g i n g  E v e n t s

The script is run after the selected trigger events are reached. You can select any 
o f  the following three triggers:

► D e b u g g e r  S i n g l e  S t e p

I f  you select this trigger, the debugger runs a single step in the source code. 
This is the same as using the single step function ( [ F51) in the normal debug
ging scenario.

►  B r e a k p o i n t  R e a c h e d

I f  you select this trigger, the debugger script runs eveiy time the breakpoint 
condition is reachcd. The C h a n g e  button also appears ify o u  select this option 
and allows you to open the Breakpoints tool at the bottom  o f  the screen. You 
can modify breakpoint conditions with this tool.

►  W a t c h p o i n t  R e a c h e d

I f  y o u  select this trigger, the debugger script runs every time the watchpoint 
condition is reached. The C h a n g e  button also appears i f  y o u  select this option 
and allows you to open the Watchpoints tool at the bottom  o f  the screen. You 
can modify watchpoint conditions with this tool.

Start the script by using the S t a r t  S c r i p t  button on the left. The debugger behaves 
exactly the same as the normal debugging scenario because there is only a break 
statem ent in the script. The script stops on the trigger condition and waits for user 
action.

Ifyou  select C o n t i n u e  S c r i p t , the ABAP program will be executed to the next trig
ger condition and again stops. You can use the E x i t  S c r i p t  button w henever you 
w ant to stop the execution o f  the script. The s c r i p t  m ethod is executed at each 
stop, and the end m ethod is executed w hen you exit the script.

So far, w e've used only the default script template to see the basics o f  the tool. 
Now, let's go one step further and see how  you can benefit from the tool and 
handle the custom debugging scenarios.

Click the S c r i p t  W i z a r d  button ju s t  above the editor w indow  on the tool. The 
S c r i p  W i z a r d  window opens showing the D e b u g g e r  S c r i p t  S e r v i c e s  list from 
w hich y o u  can select the predefined script services that you can insert into the 
script. The script services are grouped in categories as shown in Figure 2. As you 
see, there are several categories, and each category has m any script services that 
y o u  can use for different purposes.
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^  Figure 2 Script W izard W indow

You can insert any script service from  the list by double-clicking it. Predefined 
debugger scripts also can be defined using the L o a d  S c r i p t  button on the left 
side o f  the editor. Click on the L o a d  S c r i p t  button, and select the script using 
the search help in the S c r i p t  N a m e  field on the L o a d  D e b u g g e r  S c r i p t  popup 
window. You can also load a script from the local file by selecting the L o c a l  F i l e  

as S c r i p t  S o u r c e .

Now click the O v e r v i e w  o f  D e b u g g e r  S c r i p t s  button ( И ) . An O b j e c t  B r o w s e r  

window opens providing an overview o f  debugger scripts. Select the script from 
the collection categorized by the topic as show n in Figure 3.
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Tip

Debugging Specific Program 
Areas Using the Software 
Layer-Aware Debugger1
You can debu g specific parts  o f  y o u r  code o r ju m p  fr o m  one po in t to an oth er  in the ABAP 
D ebugger with a specific tool.

Im a g in e  th a t  y o u  w a n t  to d e b u g  a b ig  p ro g ra m  b u t  a re  o n ly  in te re s te d  in  a sp e c if ic  

p a r t  o f  t h e  p ro g ra m . T h is  w o u ld  b e  v e iy  e a sy  i f  y o u  k n e w  th e  firs t  a cce ss  p o i n t  o f  

th e  lay e r  th a t  y o u 'r e  in te re s te d  in . H o w ev er ,  i f y o u  a r e n ' t  sure  a b o u t  th a t  p o in t ,  y o u  

h a v e  to s te p  th r o u g h  m a n y  l in e s  o f  c o d e  to f in d  it, w h ic h  is ted io u s ,  t im e  c o n s u m 

ing, a n d  e r r o r  p ro n e .  H o w e v e r ,  th e  s o lu t io n  to y o u r  p r o b le m  arr iv e s  in  th e  fo rm  

o f  th e  S o f tw a r e  L ayer-A w are  D e b u g g e r  to o l .  W e ' l l  e x p la in  h o w  it  a l lo w s  y o u  to 

d e f in e  th e  p ro f i le  f o r  th e  la y e r  th a t  y o u 'r e  in te r e s te d  in  a n d  j u m p  d ire c t ly  to  th a t  

la y e r  in  th e  A B A P  D e b u g g er .

a  And Here's How ...
C reate  o b je c t  se ts  in  T ra n sa c t io n  SL A D , a n d  p u t  th e s e  o b je c t  se ts  in to  a p rofile  to 

u se  in  th e  S o f tw a r e  L ayer-A w are  D e b u g g e r  to o l .  S e le c t  th e  O b j e c t  S e t s  tab  o n  the  

in itia l s c r e e n ,  a n d  c l ick  C r e a t e  to  c re a te  an  o b je c t  se t .  W h e n  th e  Cr e a t e  O b j e c t  

S e t  p o p u p  s c r e e n  o p e n s ,  fill in  th e  v a lu es  as s h o w n  in  F ig u re  1.
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Л  Figure 1 Create O bject Set Dialog

O bject sets and ob ject profiles are managed by the transport management system; 
y o u  must create them in the customer namespace and put them into the appro
priate packages. You may assign it to an A p p l i c a t i o n  C o m p o n e n t , but it isn't 
mandatory.

Click the C o n t i n u e  button ( Й )  and an em pty ob ject set is created as show n in 
Figure 2. This lets you create selection sets to define the ob ject set.
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Й  Figure 2 Create O bject Set

O bject sets are defined using selection sets and selection set expressions. You can 
define the following ob ject types in a selection set:

► Individual package

► Package with subpackage



► Program/class

► Function module

► Im plem ented interface

Perform the following steps to create a selection set:

1. Click the C r e a t e  (fD~b or I n s e r t  buttons ( Щ )  to add a new  selection set.

2 .  Enter the name o f  the selection set.

3. Select the S e l e c t i o n  C r i t e r i o n .

4 . Select the S e l e c t i o n  T y p e . Select A p p l i c a t i o n  C o m p o n e n t  i f  you w ant to select 
objects from the application hierarchy. Otherwise, select S e l e c t i o n  S c r e e n  to 
specify the name o f  the objects in a selection screen.

5. Click the D i s p l a y / C h a n g e  S e l e c t i o n  button and select the objects that you 
w ant to include in a selection set. An ob ject selection screen opens according 
to the selection type that y o u  defined in the previous step.

After creating the selection sets, link them using AND, OR, and NOT operations in the 
L i n k i n g  o f  S e l e c t i o n  S e t s  area ifyou 've  defined more than one selection set. The 
link condition for all selection sets must be defined here.

Suppose that y o u  defined the following selection sets:

► ZAG: All objects included in Package ZAG.

► ZAGF: All function modules starting with ZAG_*.

And suppose that the following three function modules are called in the transaction 
that you are going to debug:

► Z A N _ D E T A I L  (Package ZAG)

► Z A G _ S E A R C H  (Package ZAG)

► Z A G _ CREATE (Package ZMM)

Table 1 shows the stop conditions for each function on different cases.

LINK ZAN_DETAIL ZAG.SEARCH ZAG_CREATE

ZAG AND ZAGF NO STOP NO

ZAG OR ZAGF STOP STOP STOP

ZAG AND NOT ZAGF STOP NO NO



As you can see, y o u  can create many combinations for different cases using the 
link feature. W hen  you finish linking selection sets, click the Ch e c k  button (Ц 5 )
to  check the whole ob ject set to see i f  there are any errors. Finally, save the object 
set i f  there are no errors.

Now, create the ob ject profile. Navigate to the P r o f i l e s  tab and click the Cr e a t e  

button 4 Щ .  W hen  the C r e a t e  P r o f i l e  popup opens, fill in the values as shown 
in Figure 3.

[S’ Create Profile
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Л  Figure 3 Create Profile Dialog

After you click the C r e a t e  P r o f i l e  button ( 0 ) ,  an em pty profile is created as 
show n in Figure 4. You can insert ob ject sets into the empty profile.
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Й  Figure 4  Create Profile

Now use the C r e a t e  button Ш З )  or I n s e r t  button (КШ) to add the ob ject sets that 
y o u  created in the previous step into the profile. Note that there's a predefined 
ob ject set « % R E S T % »  which specifies the ABAP code that resides outside o f  the 
ob ject sets y o u  defined. You can remove it i f  you d on 't  w ant to stop on the rest 
o f  the code in the debugger. The following characteristics can be defined for each 
ob ject set, including the predefined ob ject set « % R E S T % » :



► V i s i b l e

The selected ob ject set is visible in the debugger when you select this checkbox. 
I f  y o u  clear this checkbox, the relevant o b ject set w o n 't  be visible, and the 
debugger w o n ’t  stop when you use the normal debugging steps. For example, 
i f  you clear the V i s i b l e  checkbox for the predefined ob ject set <<%REST%>>, 
you can only see the visible selection sets in the debugger, and the rest o f  the 
codc is skipped even i f  y o u  step in using the single step ( I F51) function.

►  P o i n t  o f  E n t r y

The debugger stops when the specified ob ject set is reached.

► Po i n t  o f  E x i t

The debugger stops when the specified ob ject set is exited.

► I n c l u d i n g  S y s t e m  C o d e

The system programs in the ob ject set are also included in the profile.

W h e n  y o u  f in ish  d e f in in g  th e  p rofile ,  y o u 'r e  r e a d y  to  u se  it  in  th e  A B A P  D e b u g 

ger. O p e n  th e  p ro g ra m  th a t  y o u  w a n t  to  d e b u g ,  a n d  s ta r t  in  d e b u g  m o d e .  W h e n  

y o u  a re  in  th e  d eb u g g er ,  c l ick  th e  C o n f i g u r e  D e b u g g e r  La y e r  b u t t o n  to  o p e n  

th e  La y e r -Aw a r e  D e b u g g e r  S e t t i n g s  p o p u p . S e le c t  th e  La y e r -Aw a r e  D e b u g g e r  

A c t i v e  c h e c k b o x  to  a c t iv a te  th e  to o l .  T h e n  s e le c t  th e  U s e  o f  P r e d e f i n e d  O b j e c t  

S e t  (L a y e r ) U s i n g  D e b u g g e r  P r o f i l e  rad io  b u t t o n  to  d e f in e  th e  p ro f i le  to  u s e  fo r  

th e  S o f tw a r e  L ayer-A w are  D e b u g g in g  to o l .  S e le c t  th e  p ro f i le  th a t  y o u  c r e a te d  in  

th e  p re v io u s  s te p ,  an d  c l ick  the  C o n t i n u e  b u t to n  ( 0 ) .  N o w  y o u  c a n  u se  th e  N e x t  

O b j e c t  S e t  b u t to n .  W h e n e v e r  y o u  c l ick  th e  N e x t  O b j e c t  S e t  b u t to n ,  th e  d e b u g 

g e r  j u m p s  to  th e  n e x t  o b je c t  se t. I f  y o u  s te p  th r o u g h  w ith  t h e  s in g le  s te p  fu n c t io n  

( 1~F5~1), th e  d e b u g g e r  s to p s  o n ly  in  th e  v is ib le  p a r t  o f  th e  co d e .



Tip

Using Conditional Breakpoints 
to Check Specific Conditions1
You can use conditional b reakpo in ts w hen y o u  w an t to se t  a  b reakpo in t th a t is active  

f o r  a  specific condition on ly

Breakpoints are used frequently to stop the execution o f  the program on a specific 
line and analyze that part o f  the code. However, sometimes the program may hit 
the same breakpoint several times in a loop, which makes it very hard to check the 
status o f  the variables at each step to see i f  the desired condition is met, especially 
w hen the loop is repeated a large num ber o f  times. In this tip, we'll show  you how 
to specify a condition for a breakpoint to configure it to stop only in that condition.

a  And Here's How ...
W hen y o u  set a breakpoint on a line inside a loop, it will obviously stop on each 
loop. I f  the loop runs a large number o f  times, this breakpoint becom es m eaning
less because it will take too much time to step through each step to analyze the 
program.

After setting a breakpoint in the source code, you can specify a condition for a 
breakpoint in the ABAP Debugger by right-clicking on the breakpoint on the left 
side and selecting the C r e a t e  B r e a k p o i n t  C o n d i t i o n  option as shown in Figure 1.
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The B r e a k p o i n t  Co n d i t i o n  popup opens; enter the condition as show n in Figure 
2 .
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Л  Figure 2 Specifying a Breakpoint Condition

W hen y o u  click C o n t i n u e  ( 0 ) ,  the condition is saved and the debugger will stop 
only when the given condition is met.

Conditions can be created by using com parisons and operands that are logi
cally linked with AND, OR, and NOT. These operands can be used in the following 
conditions:

► Variables

► Literals

► Debugger symbols

► Debugger functions

You can access the detailed explanation o f  the syntax o f  the breakpoint conditions 
using the D i s p l a y  H e l p  d ^ b  button on the B r e a k p o i n t  Co n d i t i o n  popup.



W hen you create the condition, the syntax check is performed, but the validity o f  
the operands isn't checked. I f  the operand isn 't valid, the warning message "Break
point condition cannot be evaluated at position 1"  is displayed on the status bar, 
indicating that there's an error in the condition.

Breakpoint conditions are valid only for debugger breakpoints. Ifyou  save a break
point as a session or external breakpoint, the breakpoint condition w on't  be saved 
with it.



Tip

Using Forward Navigation 
Features in the ABAP Debugger1
You can change fo r w a r d  navigation  fe a tu r e s  in the ABAP D ebugger to d isplay the vari
a b le  o f  y o u r  choice in the relevant D etailed  D isplay o r  D ata E xplorer tools.

The Variable Fast Display tool in ABAP Debugger displays only the basic infor
mation for the com plex variables such as internal tables and classes. W hen you 
double-click on a complex variable in the Variable Fast Display tool, the system 
opens the tool associated with the type o f  the variable on a separate desktop to 
display the detailed information for the variable. For example, w hen y o u  click on 
the internal table variable, the Table tool opens on a separate desktop. However, it 
isn't practical to navigate between the tabs ifyou 're  using this feature several times 
for internal tables, structures, or objects. You can change this forward navigation 
behavior according to you r preferences in the Variable Fast Display tool.

a  And Here's How ...
W hen you double-click on a variable in the source code, it’s displayed in the Vari
able Fast Display tool. However, i f  the variable is complex (internal table, structure, 
object, etc.), y o u  must open it in the relevant Detailed Display tool by double
clicking the variable name in the Variable Fast Display tool.

You can configure the behavior o f  this feature using the S u s p e n d  N a v i g a t i o n  

button (H )  on the toolbar o f  the Variable Fast Display tool. W hen you click this 
button, two com bo boxes appear near the button as shown in the Figure 1.
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In the first com bo box, choose one o f  the following two options to configure the 
tool that will be used to display the variable:

►  D e t a i l  D i s p l a y

The variable is displayed in the relevant Detailed Display tool. For example, 
internal tables are displayed in the Table tool, and structures are displayed in 
the Structure tool.

►  D a t a  E x p l o r e r

The variable is displayed in Data Explorer, which displays objects, tables, and 
deep structures hierarchically.

In the second com bo box, choose how  the relevant tool will be  opened:

►  R e p r e s e n t a t i o n  o n  C u r r e n t  D e s k t o p

The relevant tool is opened on the current desktop. I f  there are already four tools 
on the desktop, a popup appears as show n in Figure 2 ,  and you can choose 
which tool should be swapped with the new  tool.

«  Figure 2 Swap a Current Tool with 
the N ew  Tool

►  S w i t c h  t o  S p e c i a l  D e s k t o p

The tool is opened on a separate debugger desktop.

►  S w a p  C u r r e n t  T o o l

The current tool will be  replaced with the new  tool.

[&W Hch tool do you want to  swap?

-  ^  Tools
• 3  Source Code (Edit Control)
• * 0  Variable Fast Display
• H  Table
• ^  Data Explorer

в
$
E
В

□



You may also w ant to skip the Variable Fast Display tool and open the relevant tool 
directly when you double-click a variable in the source code. This time, y o u  can 
configure this behavior by choosing S e t t i n g s  • C u s t o m i z i n g .

Configure the forward navigation feature on the G e n e r a l  tab by selecting D i s p l a y  

V a r i a b l e  D i r e c t l y  i n  t h e  R e l e v a n t  D e t a i l  V i e w  in the V a r i a b l e  N a v i g a t i o n  

f r o m  E d i t o r  field.



Tip

Analyzing Deep Nested 
Objects in the Main Object
You can an alyze subcom ponents o f  d eep  nested objects a n d  structures in a  tree w ithout 
navigating  aw ay  fr o m  the m ain  ob ject by  using the D ata  Explorer tool.

W hen you're debugging an ABAP program, you can use the standard ABAP Debug
ger tools to analyze these variables i f  you aren't using ABAP objects and flat struc
tures. For example, y o u  can display the o b ject details in the Objects tool and the 
structure fields in the Structures tool. However, i f  y o u  have complex ABAP objects 
or nested structures, it can be difficult to navigate between the subcomponents and 
their relevant tools to analyze the top-level main object. In this tip, we'll show  you 
how to  use the Data Explorer tool to analyze the complex objects and structures 
in the ABAP Debugger.

a  And Here's How ...
The Data Explorer tool is located on a separate tab in the ABAP Debugger. You can 
also add it into any o f  the debugger desktops to use it with other debugger tools.

Let's consider an example o f  using the Data Explorer tool to see the contents o f  
the com plex ABAP object:

1. Open S A L V _ D E M O _ T A B L E _ S I M P L E  in the ABAP Editor.

2 .  Navigate to the di sp l ay_ f ul  1 s c r e e n  part, and put a breakpoint on  the 
g r _ t a b l e - >di s p l a y (  ) statement.

3. Execute the program with default selection parameters. The program stops in 
the ABAP Debugger on the breakpoint.



4 . Double-click on the GR_TABLE variable. The Variable Fast Display tool displays 
the basic information about the variable as show n in Figure 1.

variables l  variables 2 Y  Locals r Gtobals r Auto r^Msmory Analysis 1

i D 9
Is... Variable V... Val. C... Hexadec

GR_TABLE { 0 : 13*\CLASS-CL_SA LV_TABLE)

^  Figure 1 Basic D isplay o f  the O bject in the Variable Fast D isplay Tool

5. Double-click on the GR_TABLE in the Variable Fast Display tool. Now y o u  can 
see the ob ject details in the O bject tool as show n in Figure 2.

O b je c ts  Q> Indv.Display 

R efer n e e  g r _ t a b l e

o b je c t  7 o : 1 3 * \ c l a s s - c l _ s a l v _ t a b l e )

View  | fl

w m m s m
A tt r t u t e

. V I S . . .  Attrib. |val...|val.

OBJECT

CL_SALV_H0DEL

□  HODEL 11

Д  R_C0WTR0LLER ( 0 : 14*\CLASS-CL_SALV_C0HTR0LLER_TABLE)

CL_SALV_HODEL_BASE

□  C_FUHCTI0NS_N0HE 0

9________________________С  FTJHCTIONS DEFAULT________ 1_____________________________________________________________

Л  Figure 2 O bject D isplay in the Objects Tool

This is the classic m ethod to analyze the ob ject in the ABAP Debugger. In Figure
2 , notice that the subcom ponent R _ C 0 N T R 0 L L E R  is also an object, and you can't see 
the ob ject m em bers directly on the tool.

Now, let's go to the Data Explorer tool to display GR_TABLE in a better way:

1. Navigate to the Data Ex plo r er  tab on the ABAP Debugger.

2 .  Enter "GR_TABLE" in the N a m e  field, and press I Enter | to open the ob ject 
details in a tree structure as show n in Figure 3.



Data Objects <glndw.Display

Name gr_table

Data Object Type VAie
-  <3 GR_TABLE Q> Ref to  CL_SALV_TABLE {0:13*\CLfl

• ©  MODEL °  1(4) 11
• (■) C_FUNCTIONS_NONE °  1(4) 0
• (U C_FUNCTIONS_DEFAULT °  1(4) 1
• HD C_FUNCTIONS_ALL D 1(4) 2
-  £3  R_CONTRCXLER ®  Ref to  CL_SALV_CONTROLLER .MODEL {0 :14 'VILE

• [=) IF_SALV_C_BOOL_SAP~TRUE С (1) X
• (D IF_SALV_C_BOOL_SAP'-FALSE °  C(1)
• (D IF_SALV_C_CHAM3ELIST_FLAVOUR "SETTER °  1(4) 1
• d ) IF_SALV_C_CHAM3ELIST_FLAVOUR "REGISTER °  1(4) 2
• (=| IF_SALV_C_CHAN3ELIST_FLAVOUR "SELECTIONS °  1(4) 3
• f£l IF_SALV_C_CHAN3ELIST_FLAVOUR"APPLICATION °  1(4) 4
• [El IF SALV С CHAN3ELIST FLAVOUR "DATA SET °  1(4) 5

£  Figure 3 O bject D isplay in the Data Explorer Tool

Now you can see that the com ponents o f  the complex m em bers can also be dis
played on the sam e screen. You can also display directly nested structures and 
internal tables on the tool w ithout navigating away to the subcomponents. This 
saves you r time and helps you focus on debugging tasks instead o f  navigating 
betw een variables.





Part 6

A nalysis Tools

Things You'll Learn in this Section
51 Perform ing D eta iled  Checks on ABAP Programs w ith

Extended Program Check ....................................................................... 170
52 Checking ABAP Programs fo r N am ing C onventions w ith  the
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55 Using C heckpo in t Groups to  A c tiva te  and Deactivate
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The ABAP W orkbench offers more than ju s t  great tools to develop enterprise appli
cations for ABAP developers; it also provides test and analysis tools to help devel
opers increase their productivity. These tools also help system administrators to 
analyze the technical problems encountered by end users. In this part o f  the book, 
you 'll  learn tips and tricks on how  to use these different analysis tools.



Tip

Performing Detailed Checks 
on ABAP Programs with 
Extended Program Check

You can use the Extended Program  Check utility  to  p erform  deta iled  code checks to pre
vent possible problem s in ABAP program s b e fo re  releasing them.

W h e n  y o u ’re developing an ABAP program, i t ’s a good practice to perform  a 
detailed check on the source code before releasing it to the quality or production 
system to make sure that it doesn't contain any obsolete, superfluous, or ugly state
ments. Even i f  you 're  an advanced ABAP programmer, sometimes your focus may 
move to the logic o f  the program, and y o u  may use som e obsolete statements or 
forget some messy declarations in the source code.

You may frequently use the Syntax Check function to check the program syntacti
cally, but be aware that it only performs basic checks that can be  run immediately 
in the ABAP Editor. You can also use the Extended Program Check utility to perform 
more detailed checks on the source code, as well as improve the quality o f  your 
ABAP programs. This utility will also show  y o u  better usages o f  the statements 
according to the programming guidelines, which will improve y o u r  ABAP knowl
edge and help you develop a habit o f  programming according to the programming 
guidelines.



a  And Here's How ...
The Extended Program Check utility allows y o u  to perform detailed checks on the 
ABAP programs. You can access Extended Program Check using Transaction SLIN 
or by using the following menu path while you 're  in the ABAP Editor:

( P r o g r a m  •  C h e c k  •  Ex t e n d e d  P r o g r a m  C h e c k  ^

In the selection screen that opens, y o u  can select the checks that y o u  w ant to per
form as shown in Figure 1.

A B A P  Program  Extended S yn ta x  Check

ф  (^S tandard В Ш И

Program z a g _ e x te h d e d _ c h e c k ____________ 1

Checks

9  PERFORM/FORM nterfazes 91 Output CURR/QUAN fields

9ICALL FUNCTION interfaces @F*=ld Attributes

9 !  External program interfaces @  Syntax check warning;

91 Screen Consistency @  Intemationabation

9 )  Check load tables @Mcdificatcrts

9  Authorizations @Superfluous Statements

91 GUI Status and TITLEBAR ®Prot4ematk: Statements

9IS ET/G ET parameter IDs @ Structure Enhancements

9 MESSAGE □O b so lete  Statements (0 0  Context)

□Character Strings □C ross-P rog am Perf.-Intens. Tests

С 'Prograrrmhg Guicteftnes

Addrtcnal Functions

□Display al Check Results m a List

□ A ls o  Display Hidden Messages (Pseudocomments)

£  Figure 1 Extended Program Check Selection-Screen

Run the program by clicking the P e r f o r m  c h e c k  (Щ )  button. The selected checks 
are run on the source code, and the result is displayed in a table as show n in 
Figure 2.



S U N  O verview

Display Resdts Display A l Results Display Single Test

C h eck  f o r  P ro g ram  ZAG_EXTENDED_CHECK E r r o r s W arn in g s H e s s a g e s

T e s t  E n v iro n m e n t 0 0 0
PERFORM/FORH I n t e r f a c e s 0 0 0
CALL FUNCTION i n t e r f a c e s 0 0 0
GUI S t a t u s  an d  TITLEBAR 0 0 0
SET/GET P a r a m e te r  ID s 0 0 0
C h a r a c t e r  S t r i n g s 0 0 3
O u tp u t CURR/QUAN f i e l d s 0 0 0
F i e l d  A t t r i b u t e s 0 2 0
S u p e r f lu o u s  S t a te m e n t s 0 0 0
S y n t a x  c h e c k  w a rn in g s 2 0 0
M o d i f i c a t i o n s 0 0 0
P r o b le m a t ic  S t a te m e n t s 0 0 0
P rogram m in g G u id e l in e s 0 3 0
O b s o l e t e  S t a te m e n t s 0 2 0

H id d en  E r r o r s  an d  W a rn in g s 0 0 0

Л  Figure 2 Extended Program Check Output

You can see the num ber o f  errors, warnings, and other messages on the table and 
navigate to the details o f  these messages by double-clicking on the number. The 
details are displayed as show n in Figure 3.

S U N  O verview

Display Change

M e ss a g e s  f o r  F i e l d  A t t r i b u t e s ( W a r n i n g s )

P ro g ra m : ZAG_EXTENDED_CHECK Row: 11 
I n t e r n a l  c a b l e  L T _ SF L IG ffT []  i s  n o t  a d d r e s s e d  s t a t i c a l l y  l n  t h e  p ro g ram  
Can b e  s u p p r e s s e d  u s i n g  p ragm a «NEEDED ( o r  p seu d o  com m ent "#E C  NEEDED)

P ro g ra m : ZAG_EXIENDED_CHECK Row: 11 
LT_SFLIG K T s t a n d s  f o r  2  f i e l d s ,  f o r  I n t e r n a l  T a b l e  L T _ S F L IG ffT [] ,  a n d  f o r  t h e  t a b l e  
h e a d e r  l i n e

F i e l d  s t r i n g  LT_SFLIG H T i s  n o t  r e f e r e n c e d  s t a t i c a l l y  i n  t h e  p ro g ram  
Can b e  s u p p r e s s e d  u s i n g  p rag m a ##NEEDED ( o r  p seu d o  com m ent "#E C  NEEDED)

Л  Figure 3 Details o f  the Individual Check

Navigate to the related source code line by positioning the cursor on the message 
and clicking on either the D i s p l a y  or C h a n g e  buttons on the toolbar. You can then 
correct the statem ent and go back to the results screen.

Sometimes it may not be possible to correct all results o f  the Extended Program 
Check. Ifyou  insist on writing the code in a way that the Extended Program Check 
doesn't like, y o u  can suppress the check for this specific statem ent by adding a



pseudo com m ent, which is suggested with the extended check result as show n in 
Figure 3.

For example, in the following source code, Extended Program Check displays an 
error message suggesting the use o f  the text elem ent only for the first line.

MOVE ‘Statusl* TO lv_statusl.

MOVE ‘S t a t u s 2’ TO lv_status2. “#E C  NOTEXT

The error message for the second line is suppressed with the pseudo com ment
//EC NOTEXT.

Note that the Extended Program Check utility checks the program only for static 
errors; it  doesn't catch possible runtime errors.



Tip

Checking ABAP Programs 
for Naming Conventions 
with the Code Inspector
You can use the Code In spector to check y o u r  developm ent ob jects  to m ake sure they 
ad h ere  to a  com pany's nam ing conventions.

Readability o f  programs is veiy im portant—it makes it easier for other developers 
to understand the logic o f  a program when they’re trying to modify the source 
code. I f  every developer had a different style o f  programming, other developers 
would find it very difficult to read the source code. Therefore, naming conventions 
are usually defined by a company so that developers follow a set o f  rules when 
naming objects and elements while developing an application. To check that all 
developm ent objects adhere to the naming conventions set by a company, the 
ABAP W orkbench contains a Code Inspector tool that allows you to check develop
m ent objects in terms o f  several aspects such as syntax, performance, and naming 
conventions, which w e ’ll teach you how to use.

a  And Here's How ...
Create the following respective objects in Transaction SCI to check ABAP programs 
for adherence to naming conventions using the Code Inspector (see Figure 1):

► O bject set

► Variant

► Inspection



Code In sp e cto r: In it ia l Screen  I «  FiS ure 1 Code Inspector In itia l Screen

0

Person Responsible ABDUL

Inspection

Name @  Vers. 001

Object Set

Name a vers, ooi

Check Variant 

Name g | _

З М И .Е Щ

First y o u ’ll create an ob ject set, which is used to specify a set o f  objects that will be 
checked by the Code Inspector. Perform the following steps to create an ob ject set:

1. Go to Transaction SCI.

2 .  Enter the name o f  the ob ject set in the O b j e c t  S e t  section and click C r e a t e  ( O ) .

3. You can use several selection options to build the o b ject set. For example, enter 
the name o f  the ABAP program as show n in Figure 2  to restrict the ob ject set to 
a single ABAP program.

Object Selection

Classes, Func. Groups... Free Obj. Choice

Class/Interface to I........... 4>
Func te n  Group to I ............... o

fy Program Z_C0DE_IHSPECT0R to I
С  Web Dynpro Component to I ■f
С  Dictionary Type to o
С  Type Group to I— ! ■>

Й  Figure 2 Restricting the Object Set to a Single A B A P  Program

You can now save the ob ject set and start creating the variant. Perform the follow
ing steps to create a variant:

1. Go to Transaction SCI.

2 . Enter the name o f  the variant in the C h e c k  V a r i a n t  section and click C r e a t e



3. Select the follow ing tests from  the list as show n in Figure 3 by clicking the 
respective checkboxes:

► N a m i n g  C o n v e n t i o n s

► E n h a n c e d  Na m i n g  Co n v e n t i o n s  f o r  P r o g r a m s

Check Variant Person Respcns.Q  Z_HY_VARIAHT ABDUL

Charged On 01.02.2012 Last Changed By ABDUL

Description Z_MY_VARIANT
Selection D.. Д.. Tests
~ <3<v a List o f Checks

• m  □ о General Checks
► □ □ □ Performance Checks
► □ □ в Security Checks
► □ □ о Syntax Check/Generation
► □ □ □ Robust Programming
- □ Programming Conventions

• a  0 a Naming Conventions
• m  a о &  Enhanced Narrng Conventions for Programs
• э  □ а £> ABAP Unit Test Conventions

► L_ в Metrics and Statisitics
► □ □ □ Dynamic Tests
► □ □ □ User Interfaces
► □ □ в Search Functs.
► □ □ а Intefnal Performance Tests
► □ □ в Intern. Tests

в Proxy Checks

Й  Figure 3 Selecting the Appropriate Tests to Create a Variant to Check Naming Conventions

4 . To view  and custom ize the rules that are defined to check nam ing conventions, 
click on the Щ  buttons.

You can now  save the variant and start creating the inspection. Perform  the follow 
ing steps to create an inspection:

1. Go to Transaction SCI.

2 .  Enter the name o f  the inspection in the I n s p e c t i o n  section and click C re a te  

< Й > .

3. Select the ob ject set and variant that y ou  created in the previous steps.

4 . Save the inspection.

You can now  run the inspection to test the program that you  selected in the ob ject 
set according to the nam ing conventions defined in the variant. W hile you 're  in 
the In s p e c t i o n  screen, execute the inspection using the Щ  button and check the 
results using the Щ  button. The results will appear sim ilar to Figure 4.



Person Responsible abdul Inspecton Э  Z.MYJNSPECTION version l
Messages

о.. Е... Tests Erra Wan... Infbr...
-  <3 и List of Checks 0 19 0

- C 3  jи Programing Conventions 0 19 0
- « 3 н & Namhg Conventions 0 6 0

о Warnings 0 6 0
* □ и Message Code FC«MJSI 0 3 0
• - - >  Invald Name ... for USING Parameter (FORM)
► сз 11 Message Code LOCDAT 0 2 0
• - - >  Invald Name ... for DATA/STATICS (Local)
► □ 01 Message Code FORMTAB 0 1 0

<1 --> Invald Name RT_OUTTAB for TABLES Parameter (FORM)
о
'  a

и
и

SP Enhanced Namng Conventions for Programs 
warnngs 0

13
13

0
0

► а и Message Code GLOB_DAT 9 0
• — > Invald Name ... fa  DATA (Global)
► а о Message Code FORMJJSI H H 3 0
• --> Invald Name ... fa  USING P*«meter (FORM)
► □ 13 Ktess^ge Code FORM_TAB 0 1 0
• - - >  Invald Name RT OUTTAB fa  TABLES Parametet (FORM)

£  Figure 4  Inspection Results fo r  Naming Conventions Tests

You can also use several different tests to check ABAP programs as show n in Figure
3. Select the checkbox o f  each test that you  w ant to run.

Using Code Inspector is an easy way to check the programs in y o u r system  to 
ensure the quality o f  the system . For exam ple, you  can configure the system  to run 
the Code Inspector w hile releasing a transport request. Then, i f  there are resulting 
messages from  the Code Inspector, the user has the option to review  the messages 
or release the request despite error m essages.



Tip

Testing and Improving the Quality 
of ABAP Programs with Unit Tests
You can use unit tests to  test a n d  im prove the quality  o f  ABAP program s.

Unit testing is an im portant part o f  the softw are developm ent process because it 
helps y ou  increase the quality o f  ABAP programs, especially in the agile software 
developm ent area. You can take advantage o f  several benefits o f  using unit test
ing in the softw are developm ent process. You can, for exam ple, use unit tests to 
see i f  there is any problem  after changing the program. It also helps you  find the 
problem s early w hile you 're  still developing the program.

Developers usually mix test codes into the original source code or w rite small test 
programs to test som e portion o f  the source code. This will make the source code 
m ore com plicated and difficult to m aintain. To solve this problem , you  can use 
the ABAP U nit tool to test you r ABAP programs by separating the program into 
individual parts and testing each part separately to check if  the part is running 
correctly.

a  And Here's How ...
Let’s follow  an exam ple to see how  unit tests are run in the ABAP W orkbench. Sup
pose th aty o u 're  developing a subroutine to calculate the tax according to the price 
o f  a  m aterial, and you  w ant to test this subroutine after changing the calculation 
logic. You can w rite the follow ing test class at the end o f  the program to perform  
the desired test:

CLASS test D E F I NITION FOR TEST I N G  RISK LEVEL H A R M L E S S DURATION SHORT. 

PRIVATE SECTION.



METH O D S  t e s t _ c a l c u l a t e _ t a x  FOR TESTING.

ENDCLASS.

CLASS test IMPLEMENTATION.

METHOD t e s t _calculate_tax.

DATA: price T Y P E  p VALUE 100, 

tax TYPE p.

PERF O R M  c a l c u l a t e_ t a x  USING price C H A NG I N G  tax. 

cl_auni t _ a s s er t = > a s s e rt _ e q u a l s ( 

act = tax 

exp -  18

msg =  ‘Tax is ca lc ulated w r o n g !’).

ENDMETHOD.

ENDCLASS.

You can add m ore test classes and m ore m ethods into these classes according to the 
requirem ents. Then, you  can run tests by calling the follow ing m enu path while 
y o u 're  in the ABAP Editor:

P r o g r a m  •  T e s t  •  U n i t  T e s t

You’ll see a status message if  the tests run successfully. If  there are errors, the result 
is displayed as show n in Figure 1.

A B A P  U n it: R e su lt  D isp la y

Type AJets and Message

Ta*/Frovam/:i*s/Method 3... Fatdi cne... Tol... Type NfcsMQe
*  Qs> TASK A8DU._20120201_22144- @ 0 1 0 Kl Critical Assertion b iff ; 'Tax & cataJated wooa!’

’  О  Z  UNIT TESTS « 0 1 0

*  Q >  TEST
• TEST_CALCIAATE_T

« 0 1 0
@ 0 1 0

’  [ 3  Info
•  D iffe re n t Values:
• T e s t 'TE ST^'reST^ALCU LATEjrA X ' in  Ham P to g te *  1 Z_UHIT_TESTS1.

-  Я  Stick
•  I n  2  U N IT  T T S T S  ( L i n e :  3 2 ).

--------------------------------------------------

£  Figure 1 The Result o f  the Unit Test When There's an Error

You m ay be w ondering w hy you  should w rite extra code to test the program. You 
can develop a program w ithout unit tests, but w hen the requirem ents get m ore 
com plex and the program logic starts to change m any tim es, sim ple m istakes in 
the program m ay generate very big problem s that aren 't easy to find. You can eas
ily analyze the problem s and find w hich portion o f  the source code is the culprit 
i f  y ou  im plem ent test classes in ABAP programs.



Tip

Using the ABAP Runtime Analysis 
to Measure the Performance 
of an ABAP Program
You can use the ABAP Runtim e A nalysis too l w hile w orking on an  ABAP program  to 
m easure its p er form an ce a n d  avo id  system  problem s la ter  on.

Developers d on 't usually analyze the perform ance o f  ABAP programs unless there's 
a problem  reported by end users or system  adm inistrators. However, som etim es 
y ou  m ay n o t notice the negative perform ance im pacts o f  som e programs im m edi
ately, but they 'll lead to poor system  perform ance w hen these programs are con
nected. Then you  have to go back, analyze, and correct all o f  these programs to 
increase you r system  perform ance. To avoid this problem , y ou  can use the ABAP 
Runtim e Analysis tool to analyze the perform ance o f  the program w hile develop
ing the ABAP application.

a  And Here's How ...
Access the ABAP Runtim e Analysis tool using Transaction SAT (this is a new  and 
im proved version o f  Transaction SE30, w hich is used prior to SAP NetW eaver 7 .0  
EHP2). Figure 1 show s the initial screen o f  the ABAP Runtim e Analysis tool.

The M e a s r . tab allow s you  to create variants and run analysis w ith d ifferent 
options. You can analyze the m easurem ent results in the E v a l u a t e  tab.

D efine m easurem ent conditions and restrictions by creating a variant, or use the 
default variant proposed by the system . W e'll use the default variant as an exam ple, 
but y ou  m ust restrict the conditions, especially i f  y o u ’re m easuring the perfor
m ance o f  long-running programs.



Runtim e Analysis

f^ T ip s  &  Treks

Measr. ^  Evaluate Д

Measurement___________________

CCO The tes t times are relable 

Short Description 

Settings 

Variant

CCFAULT

S ] Q |  DEFAULT

In  Dialog 

О  Transaction 

<•) Program 

Function M odiie 

v  Eval. Immediately

Data Formatting 

Determine Names o f  Internal Tabes

From User

In Parallel Session

Switch On/O ff

v  Evabate Immediately

For User/Service

Schedule

Й  Figure 1 A B A P  Runtim e Analysis Tool In itia l Screen

You can measure the perform ance o f  the follow ing ob ject types using the ABAP 
Runtim e Analysis tool:

► Transactions

► Programs

► Function modules

For exam ple, select the Pr o g ra m  radio button and enter the program nam e as 
"DEM O_SELECT_CURSOR". Then click the Execute  button to start the m easure
m ent process.

The program is started because you run it directly. W hen you exit the program, the 
m easurem ent results are shown im m ediately in the follow ing tabs on the result 
screen (a sample desktop configuration is show n in Figure 2):

► D e s k t o p  1

Sim ilar to the new  ABAP Debugger desktops, you can add any o f  the tools on 
the screen and adjust the position o f  tools according to you r preference.

► H i t  L is t

Displays all measured statem ents and running tim es.



► DB T a b l e s

Displays all tables accessed during the trace. You can also see the m easurem ents 
o f  the database access and buffering m odes for each table.

► P r o f l .

Displays the m easurem ents results in a hierarchy grouped logically.

► T i m e s

Displays m ore specific tim e values than the values displayed in  the H i t  L i s t  tab.
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Й  Figure 2 Custom ized Desktop to D isplay Four Tools in a Single View

Several m easures are given in the results. You can use the tools that are separated 
into tabs to analyze the perform ance o f  the ABAP program and to m odify the pro
gram according to these results. You must m ake sure that the program is running 
w ithout errors before running the program in the ABAP Runtim e Analysis tool. If  
y ou  run the program for the first tim e in the ABAP Runtim e Analysis tool w ithout 
running it directly, you  m ay get incorrect results because the buffers and caches 
m ay be empty. A fter y ou  run the program directly a few  tim es, you 'll get more 
accurate results in the ABAP Runtim e Analysis tool.



Tip

Using Checkpoint 
Groups to Activate and 
Deactivate Checkpoints

You can use checkpoint groups to m an age the activation  settings o f  Brea к - Poi nt, Log - 
Point, an d  A s s e r t  statem en ts in a  production  system.

There are three types o f  checkpoint statem ents in ABAP: Break-Point, Log-Point, 
and Assert. You can use these statem ents to control, analyze, and test the flow o f  
you r ABAP programs. However, using these statem ents in a production system  can 
be very dangerous because they can create a massive am ount o f  unnecessary logs 
or break the execution o f  the running program unexpectedly. To avoid this risk, 
checkpoint groups give y ou  the option to analyze the ABAP program by activating 
Break-Point, Log-Point, and Assert statem ents only w hen you  need them  and 
deactivating them  after you  finish you r analysis.

a  And Here's How ...
You can create and m aintain checkpoint groups in Transaction SAAB. To create 
a checkpoint group, en ter the nam e and click C r e a t e  ( O ) . In the popup dialog 
that opens, en ter the description and click C o n t i n u e  ( 0 ) .  You can now  save the 
checkpoint group and use it in the checkpoint statem ents as show n in the follow 
ing exam ples:

LOG-POINT ID ZTEST FIELDS lv_test.

B R E A K - P O I N T  ID ZTEST.

ASSERT ID ZTEST CONDITION lv_test EQ ‘X ’.



Checkpoint groups are linked to the Brea к-Point, Log-Point, and A s s e r t  state
m ents by adding an ID statem ent as show n in the preceding exam ple. Note that if  
y ou  d on 't link Brea k - P oi n t  or Assert statem ents w ith a checkpoint group, they'll 
always be active. However, Log-Point statem ents m ust always be linked to the 
checkpoint groups.

To activate the checkpoint, go to Transaction S A A B  and open the checkpoint group 
in change m ode by entering the checkpoint group nam e and clicking the C h a n g e  

d ^ b  button. Navigate to the A c t i v a t i o n  tab as show n in Figure 1.

Checkpont Group ZTEST ---------------- 1
Description T e s t Checkpoint Group

Properties Activation Log Activatcn Variants

Personal Activation

E»eakpoints Assertions (Foreground)

(•'Inactive (•  Inaitive Background Processing

0  Break О  Break Inactive

О  Log
Logpoints С  Abort

*•' Inactive

O lo g

All Activations

&  use, |

ID Server

£  Figure 1 Activating Checkpoints

The follow ing m odes are possible for checkpoints:

► B r e a k p o i n t s

► I n a c t i v e : Breakpoint is inactive.

► Break: Breakpoint is active.

► L o g p o i n t s

► I n a c t i v e : Logpoint is inactive.

► L o g : Logpoint is active.



► Asser tio n s

► In a c tive : A ssertion is inactive.

► Break : W hen assertion statem ent is reached, it behaves like a breakpoint.

► Lo g : W hen assertion statem ent is reached, it behaves like a logpoint.

► A b o r t : Program term inates w ith runtim e error.

W hen you  select the Break condition for Assert statem ents, a popup triggers as 
show n in Figure 2 . Because the program can 't stop in the debugger w hen it's run
ning in the background, you  m ust specify w hat the system  should do in this case. 
You can select either abort the program or treat the current Assert statem ent as a 
Log Poi nt statem ent.

«  Figure 2 Activate Assertions fo r  
Background Processing

A fter selecting the operation m odes, you  have the follow ing options to activate 
the checkpoint group:

► A c t i v a t i o n  f o r  I n d i v i d u a l  U s e r s

You can activate the checkpoints for individual users using the U ser  button.

► A c t i v a t i o n  f o r  I n d i v i d u a l  S e r v e r s

You can activate the checkpoints for individual application servers using the 
S erver  button.

You can activate the checkpoint either for a single user or for all users on a single 
application server. These settings help y ou  use the checkpoints w ithout interrupt
ing the oth er users using the sam e SAP system.

Now you can run the ABAP program that has checkpoints in the source. The behav
ior o f  the checkpoints will be determ ined by settings that you  have defined in the 
checkpoint group. I f  y ou  use the Log-Point statem ent or A s s e r t i o n  statem ent in 
log m ode, you  can open the checkpoint group, navigate to the Log tab, and ana
lyze the log entries that you 've created in the ABAP program using the Log-Point 

statem ent as show n in Figure 3.

&  Activatcn for Background Processing

No Debugging Possfcte Ourng Background Processing.

what should the system do in this case?

® Log  О  Abort

0 ®



Checkpoint Group 

Description

ZTEST

T e s t  Checkpoint Group

Properties Activation Log Activation Variants

hierarchy View

• Group/SUEKEY/Prograrr/Procedure OGroup/Program/Procedure/SUEKEY

1 У ( Э Ш Q E  Ш  ( Ш Ж

ID/SUBKEY/Program/Procedue 
'  Ш  I:ZTEST

~J9
w Э  ZAG_Ch€CKPO!NTS

*  f f l  START-OF-SELECTION
• [D Include: ZAG.CHECKPOINTS Line: 18 

’  3  ZAG_EXTEND€D_CHECK
-  START-OF-SELECTION

• 0  Include: ZAG_EXTENC€D_CHECK Une: 18

Date Time

02.02.2012 20:48:00

02.02.2012 20:46:42

Counter
6

6

1
1
1
5
5
5

Л  Figure 3 Analyzing Logs Created b y  the Log-Point Statement

Be careful w hen activating the logpoints. I f  y ou  leave the logpoints active for a 
long tim e, system  perform ance m ay be affected due to uncontrolled grow th in 
the database tables. M ake sure to deactivate the checkpoint groups after you 've 
finished analyzing the program as well.



Tip

Analyzing the Memory 
Consumption of ABAP Programs
You can f in d  the causes o f  m em ory-related  problem s by analyzing m em ory snapshots  
captured  via d ifferen t m ethods.

W hen you 're  developing an ABAP program, it can have m em ory problem s due 
to several reasons. You may w ant to investigate the m em ory consum ption o f  the 
program due to the poor perform ance at different tim es to b etter understand the 
reasons for the perform ance problem s. You can create m em ory snapshots using 
different tools, depending on w hat you 're  doing at the tim e, and then analyze and 
com pare the m em ory consum ption o f  the program in the M em ory Inspector tool.

a  And Here's How ...
M em ory snapshots contain the inform ation about the m em ory usage o f  the pro
gram at a particular tim e. They can be created in three w ays. The easiest way is 
using the follow ing m enu path:

Sy s t e m  •  U t i l i t i e s  •  M e m o r y  A n a l y s i s  •  C r e a t e  M e m o r y  S n a p s h o t  )

There is also the M em ory Analysis tool in the ABAP Debugger that helps you  create 
m em ory snapshots directly from  the ABAP Debugger. I f  you 're  using the M em ory 
Analysis tool in the ABAP Debugger, you  can also create m em ory snapshots from  
the S e r v i c e s  m enu o f  the tool by choosing:

S e r v i c e s  •  T o o l - S p e c i f i c  •  C r e a t e  M e m o r y  S n a p s h o t



I f  you  w ant to create a m em ory snapshot for programs running in the background, 
y ou  can 't use the prior tw o options. Use the follow ing m ethod to create a m em ory 
snapshot at any point in the ABAP program:

CALL METHOD

c l _ a b a p _ m e m o r y _ u t i 1 i t i e s = > w r i t e _ m e m o r y _ c o n s u m p t i o n _ f i l e

Be careful w hen using this m ethod because it can create too m any files on the 
server i f  y ou  use it in the loops running too m any tim es.

A n a ly s is

A fter y ou  create the snapshots, go to Transaction S_MEMORY_INSPECTOR to ana
lyze them . You'll see a list o f  the snapshot files created on the server as show n in 
Figure 1.

M e m o ry In sp e cto r -  M e m ory Use Analysis

Q ) ( t _ 0 )  © ( t . l )  Q ) ( t _ l - t _ 0 )  ^M e m o ry  Snapshots ^Navigation

m ш шшш [и] шз
File Name___________________________ | Date | Time User Program Transaction j S... 1 C „ 1 Host | Operath... | Fie ...
• ©C:\usr\sap\A73\OVE8MGS02\datc02.02.2012 23:48:00 ABOUL Z_MEMORYJ... SEUJNT A73 001 WIN2008 Windows NT 24.719
• 3  C:\usi\sap\A73\DVEBMGS02\datc02.02.2012 23:48:00 ABOUL Z_MEMORYJ... SEUJNT A73 001 W1N2008 Windows NT 24.606
• S  C:\usi\sap\A73\DVEBMGS02\datc02.02.2012 23:28:46 ABOUL Z_MEMORYJ... SEUJNT A73 001 WIN2008 Windows NT 17.097
• 3  C:\usr\sap\A73\DVEBMGS02\date02.02.2012 22:59:22 ABOUL RSTPOAMAIN S£SSION_M... A73 001 WIN2008 Windows NT 157.455

Л  Figure 1 Snapshot Files Created on the Server

Double-click on any o f  the files to analyze the m em ory consum ption saved on the 
file. Figure 2 shows an exam ple view  o f  the m em ory snapshot.

Memory Snapshot |( t_ 0 )^ J

Ш  К З

Display Urn* | System Memory _^J f

Memc*y Snapshot /  View
•  СЭ ( t_ 0 ) :

Fiter Nurrber Memory Object
-  Q  ABAP Application (Memory Sees

Ranking Sze

-  <3 Roll Area • Ц) Static Variables 148.928
• Overview • В  Stack (Used) 128
• 0  Dominator Tree • 0  Dyn. Memory Objects (Used) 51.362
* □  Raridng List • Hi Total (Used) 200.418
» □  Rartcmg List by Type -  D  Rol Area (Memory Sizes m Bytes)
• Э  Tables 10 • (Ц Total (Used) 1.236.896
• Q> Classes 17 • ®  Total (Alocated) 4.187.120

£  Figure 2 Analyzing M em ory Snapshots

You can use the tools listed in the left M e m o r y  S n a p s h o t  /  V i e w  tree to perform 
detailed analysis on the snapshot.



I f  you  w ant to com pare the currently open snapshot w ith another, double-click 
on another snapshot. The system  will open the second snapshot and show  two 
snapshots assigned to labels t_0  and t_ l  w ith yellow  and blue icons. Click the t_0 
and t_ l  buttons on the toolbar to display each snapshot's details. There is also a 
t _ l  -  t_0  button on the to o lb ar—this displays the d ifferent values for the m em ory 
consum ption. Figure 3 displays the labels, buttons, and icons assigned to the snap
shot files.

M e m o ry In sp e cto r -  M e m ory Use Analysis

Q )(t_0 ) £ ) ( t _ l )  Q j ( t _ l - t _ 0 )  ^M e m o ry  Snapshots Т я  Navigation

l « J  Ш  В Ш И  [ f f l j  M  -J
Fie Name Date Time User Program
• Q ) С:\usr\sap\A73\D VEBMGS02\data02.02.2012 23:48:00 ABDUL Z_MEMORYJ.
• <£j C:\usr\sap\A73\DVEBMGS02\dati02.02.2012 23:48:00 ABOUL Z_MEMORY_I. 

: • C:\usr\sap\A73\DVEBMGS02\dat;02.02.2012 23:28:46 ABOUL Z MEMORY I.

«  Figure 3 Opening Two 
Snapshots Together to Compare in 
the M em ory Inspector

I f  you  click on the D i s p l a y  D i f f e r e n c e  button d О н и  - t_o) |)t it will show  the dif
ference values for the m em ory consum ption in the tool area as show n in Figure 4.

Memory Snapshot | ( t _ l  - 1_0) Display Lim< | System Memory |

M  H  -] <? а  з а  a  .  a  .
Memory Snapshot /  View Piter Num... Memory Object Ra.. Size
~ G  ( t  1 - 1 0 ) : '  Q  ABAP Appicatcn  (Memc*y Sizes ir

-  £3  Roll Area • ©  Static Variables 148.928
• £  Overview • I )  Stack (Used) 128
• E  Domlnator Tree • 1 ) Dyn. M=mory Objects (Used) 51.362(- 46.924)
► □  Ranking List • Ц) TotaJ (Used) 200.418(- 46.924)
► □  Ranking List by Type •  CD Rol Area (Memory Sizes in Bytes)
• [iT a b te s 1 • m  Tot=J (Used) 1.236.896(- 143.040)
• Q> Classes 0 • l l  Total (AJocated) 4.187.120
► Ф  Programs 1
► Expert

• ^  Ctoject Cycles (SCC) 0

Й  Figure 4  D isplaying the Difference fo r  the M em ory Consum ption Values between 
Two Snapshot Files

On the left side, only the ob jects that have different m em ory consum ptions are 
displayed. On the right side, the different values for the m em ory consum ptions 
are listed. You can perform  a detailed analysis on the m em ory consum ption o f  
the program using this tool to help you  find which ob jects are consum ing more 
m em ory and how  the m em ory consum ptions are changed at d ifferent tim es. You 
can im prove the m em ory consum ptions and hence the quality o f  the ABAP pro
grams using this technique.



Tip

Analyzing Database Accesses 
in ABAP Programs Using the 
Performance Trace Tool
You can use the P erform ance Trace too l to  trace the p er form an ce o f  the SQL statem ents  
in an  ABAP program  a n d  m inim ize p erform an ce problem s.

W hen you  w rite an ABAP program, you  usually use Open SQL to w rite SQL state
m ents that are independent o f  the underlying database system . The SAP system 
converts the Open SQL statem ents to em bedded SQL and passes these statem ents 
to the database. In m ost cases, perform ance problems in ABAP programs are caused 
by database operations. To elim inate, or at least m inim ize these perform ance prob
lems, it's im portant to w rite efficient SQL statem ents in ABAP programs. You can 
use the SQL Trace utility in the Perform ance Trace tool to analyze the SQL state
m ents and their perform ance on the database system.

a  And Here's How ...
Access the Perform ance Trace tool via Transaction S T 0 5 .  You can trace five differ
ent options in the Perform ance Trace tool as show n in the S e l e c t  T r a c e  section 
in Figure 1.

Select the SQL T r a c e  checkbox and click the A c t iv a t e  T r a c e  button on the toolbar 
to activate tracing for database accesses. You can also activate tracing w ith a filter 
using the A c t iv a t e  T r a c e  w i t h  F i l t e r  button. You can filter SQL traces according 
to the follow ing inform ation:



► Username

► Transaction name

► Program name

► Process num ber

► Table nam e (include or exclude)

Performance Analysis

Activate Trace Activate Trace with Filter Deactivate Trace Display Trace Enter SQL Statement

Select Trace

□S Q L Trace DRFC Trace QHTTP Trace 

Q  Enqueue Trace П  Buffer T race

Trace Status
Al Traces are Switched O ff - Stack trace deactivated - Progress Display Off

A

Л  Figure 1 Performance Trace In itia l Screen

W hen you  activate the SQL Trace utility, the Trace Status text area is updated 
as show n in Figure 2. All database activities are logged in the trace file until you 
deactivate the trace.

Trace Status
Last Changed on 04.02.2012 22:05:34 by use ABDUL - Stack trace deactivated □
SQL trace Activated w ith Filter For User ABDUL

Л  Figure 2 Updated Trace Status

W hen y ou  finish running the program, deactivate the trace using the D e a c t iv a t e  

T r a c e  button. Display the recorded data using the D is p l a y  T r a c e  button. You'll see 
a selection screen w here you  can filter the trace results. A fter y ou  run the report by 
clicking E x e c u t e  (ИЯ). the results are displayed as show n in Figure 3.



Trace List

Q3 C0IC Informatics ^E xpla in  P i

BS a 'V  Ш1 т а  Ш~Ж2 •' Щ  Ш
HH:MM:SS.MS SDurtn Program Name Obj. Name Operation Curs Array SRecs. RC Corm Statement
22:15:58.645 1.033 8CALV_FULLSCREEN_D6MO SRIGHT CPEN 2352 0 0 0 R/3 SELECT WHERE "MANOT" -  ’001'
22:15:58.646 103 BCALV.FULLSCREENDEMO SRICHT FETCH 2352 142 30 0 R/3
22:15:58.661 10 SAPLSDIFRUNTIME DOFTX PREPARE 0 0 0 0 R/3 SELECT WHERE TABNAME" = ? AND ‘COLANGUAGE'
22:15:58.662 655 SAPLSDIFRUNTIME DDFTX CPEN 2352 0 0 0 R/3 SELECT WHERE TABNAME" -  SFLIGHT' AND "DDLAN
22:15:58.662 97 SAPLSDIFRUNTIME DOFTX FETCH 2352 51 15 0 R/3
22:15:58.668 11 SAPLSKBS V.LTDX PREPARE 0 0 0 0 R/3 SELECT WHERE -MANDT'' -  ? AND *PELID" = ? AND f
22:15:58.668 628 SAPLSKBS V_LTDX CPEN 2352 0 0 0 R/3 SELECT WHERE ’MANDT" -  ’001* AND "RELID* -  LT'
22:15:58.669 19 SAPLSKBS V.LTDX FETCH 2352 91 0 0 R/3
22:15:58.670 9 SAPLSDIFRUNTIME DOFTX PREPARE 0 0 0 0 R/3 SELECT WHERE TABNAME' -  ? AND 'DOLANGUAGE"
22:15:58.670 463 SAPLSDIFRUNTIME DOFTX CPEN 2352 0 0 0 R/3 SELECT WHERE TABNAME" ■ 'SFLIGHT' AND "DDLAN

Й  Figure 3 The Extended Trace List

The extended trace list is displayed by default. You can see all executed SQL state
m ents and the execution values for each statem ent. N otice that there is m ore than 
one line for each statem ent. The SQL Trace utility allows you  to measure the execu
tion tim es o f  the follow ing operations for each SQL statem ent:

► DECLARE

Declares a cursor for an SQL statem ent.

► PREPARE

Converts the SQL statem ent.

► OPEN

Opens a cursor.

► FETCH

Passes the records from  the database to the SAP system.

► REOPEN

Opens the cursor again that has been prepared for a SELECT statem ent.

► EXEC

Executes the statem ent that perform s a change in the database.

► REEXEC

Opens the cursor again that has been prepared for an EXEC statem ent.

The extended trace list usually gives you  m ore detail than y ou  need.

I f  you  w ant to  see the aggregated results according to the S Q L  statem ents, choose 
T r a c e  L i s t  • S u m m a r i z e  T r a c e  b y  S Q L  S t a t e m e n t .



This list allows you  to overview  the execution tim es according to the SQL state
m ents. You can also aggregate the trace list by table access by clicking T r a c e  L i s t  • 

C o m b i n e d  T a b l e  A c c e s s e s .

You can access the technical inform ation for the tables by selecting the relevant 
row  and clicking the D D I C  I n f o r m a t i o n  button on the toolbar. You can also ju m p  
to the index and table fields from  this screen.

A nother useful function that is available on the toolbar is E x p l a i n , w hich displays 
m ore inform ation about the SQL statem ents depending on the installed database 
system . For exam ple, y ou  can analyze w hich indexes are used w hile accessing the 
database using this function.

As y ou  can see, you  can use SQL Trace to analyze several types o f  inform ation 
regarding database accesses. W hen you 're  tracing database access, m ake sure that 
y ou  have used the proper filters; otherw ise, it w ill be difficult to perform  an analy
sis on a huge num ber o f  trace records. You should also deactivate the trace as soon 
as you 're  finished because it generates too m uch inform ation, w hich may reduce 
system  perform ance.



Tip

Finding the Right Event 
to Trigger a Workflow
You can f in d  the m ost su itab le event to  trigger y o u r  w orkflow  by using the Event Trace 
tool.

W hen you 're  developing a w orkflow  in SAP Business W orkflow, one o f  the m ore 
difficult tasks is finding a suitable event to configure to trigger the workflow. These 
events help y ou  trigger w orkflow s to run specific tasks after certain conditions. 
Although m any events exist in the standard transactions, it may n o t be easy to 
find the list o f  these events. You can use the Event Trace tool to record all events 
that are triggered after a specific task and then find and use the m ost suitable one 
to trigger you r workflow.

a  And Here's How ...
The Event Trace tool allows you  to record all events triggered after a specific task 
in a business transaction. W e'll show  y ou  an exam ple to see how  the Event Trace 
tool can be used to find an event.

Suppose that you  w ant to find all events triggered after you  change a sales order in 
Transaction VA02. You m ust activate the Event Trace tool and sim ulate the process 
to see the list o f  events. Follow  these steps:

1. Open a sales order in Transaction VA02.

2 . Go to Transaction SWELS in another session to switch on the Event Trace tool. 
You can also use the follow ing m enu path on the SAP Easy Access menu:



T o o l s  •  B u s i n e s s  W o r k f l o w  •  D e v e l o p m e n t  •  U t i l i t i e s  • Ev e n t s  •  Ev e n t  T r a c e  

•  S w i t c h  Ev e n t  T r a c e  O n / O ff
)

A popup dialog opens as show n in Figure 1.

E-Event Trace

Switch event trace on/off

«  Figure 1 Sw itching the Event 
Trace Tool On

□E ven t trace switched cn

| ф  Switch on

3 .  Click the Sw i t c h  o n  button to start logging the events.

4 . Now a new  R e s t r i c t i o n s  f o r  t r a c e  button appears near the Sw i t c h  o n  button. 
You can use this button to restrict the conditions o f  the events. This function is 
useful especially w hen m any users are logged on to the system  and running 
different transactions. Otherw ise, it would be difficult to distinguish betw een 
the events triggered from  different transactions by d ifferent users. W hen you 
click this button, a popup opens as show n in Figure 2.

«  Figure 2 
Restrictions fo r  
Event Trace

5. M aintain the fields on the selection screen to restrict the events to be traced.

E *  Restrictions for Event Trace

Event data

’Creator’ object type 

‘Creator’ object instance 

Event
Program creating event 

Creator (user)

Creation date 

Creation time

Receiver type 

Receiver instance 

Receiver FM 

Receiver type FM 
Check FM



6. Go to Transaction VA02 to change any inform ation in the sales order to trigger 
the change event.

7. Save the sales order, and then go back to Transaction SW ELS to sw itch o ff  the 
trace by clicking the S w itc h  o f f  button on the popup window.

8. Now y ou  can analyze the trace records. Go to Transaction SWEL, or use the fol
low ing menu path on the SAP Easy Access menu:

T o o l s  •  B u s i n e s s  W o r k f l o w  •  D e v e l o p m e n t  •  U t i l i t i e s  •  Ev e n t s  •  Ev e n t  T r a c e  

, •  S w i t c h  Ev e n t  T r a c e  O n / O ff

9. Select the appropriate options on the selection screen to filter the trace records. 
A fter running the report, the results will be displayed as show n in Figure 3.

D isp la y E v e n t Trace

Q i  i Q  9  Detete Event Trace g§ 4 3  ‘S

Object Type ‘  Event *  Current Date Time Receiver Type “  Informatcn Harxter/Action
@ Trace ON 27.04.2012 21:49:09 ABDUL

BUS2032 CHANGED 27.04.2012 21:49:17 f f l  No receiver entered
Trace OFF 27.04.2012 21:49:19 ABDUL

^  Figure 3 D isplaying Event Trace Records

As show n in Figure 3, w hen y ou  change the sales order CHANGED event, the 
B U S2032  o b je c t is triggered. This m eans y ou  can use this event to trigger the 
w orkflow  that m ust be run after sales order changes.

There are several events triggered after specific tasks hidden in the SAP transac
tions. This tool can help y ou  find the correct event w hen you  w ant to create a 
w orkflow  that will be run after a specific condition. There can even be m ore than 
one event running in som e conditions. In such cases, y ou  need to trace the pro
gram by running it w ith different param eter values to find the right event.



Tip

Using the Work Item Selection 
Tool to Analyze Workflow Logs
You can d isp lay  an d  an alyze executed w ork item s when y ou 're  having w orkflow  issues 
with the W ork Item  Selection tool.

SAP Business W orkflow  is great for developing com plex business processes in the 
SAP system —you have the ability to com bine several tasks in a single workflow  
and configure it to run each task by d ifferent users or as a background process. 
However, w hen the w orkflow  isn 't running as expected or doesn 't run at all, it 
can be very difficult to find the problem . In this tip, w e'll show  you how  y ou  can 
use the W ork Item  Selection tool to find w orkflow  problem s by displaying and 
analyzing the logs generated by the w orkflow  process.

a  And Here's How ...
Business workflows usually contain several work item s running sequentially or par
allel and each by different users. The W ork Item  Selection tool displays the detailed 
execution inform ation for each w ork item  i f  it isn 't explicitly hidden from  the log. 
In this tool, y ou  can find the w orkflow  that doesn 't run or produces unexpected 
results and see the task statuses, the values o f  container variables, agent inform a
tion, and so on that w ill help you  solve the problem .

To access and use the tool to find w orkflow  problem s, follow  these steps:

1. Access the W ork Item  Selection tool w ith Transaction SW I1, or use the follow 
ing m enu path:

f  T o o l s  •  B u s i n e s s  W o r k f l o w  •  D e v e l o p m e n t  • U t i l i t i e s  •  W o r k  It e m  S e l e c t i o n



2 . Select the appropriate values in the selection  screen for y o u r purpose. The 
results are displayed in an ALV grid list as show n in Figure 1.

€ )  В Ф  u  9 Й 9 7  W  Ф  4  < P

I S D  Wcrk Hem Type LdrtJUW Work item te x t
8607 Dialog Step Turkfth Genert ttectiCn task
8607 (Si©>worktow Tcrktsh Sates Order
8607 Background S tep Ergfeh S ipa ij 12094 recfcJedli.
8607 Background S tep Engbh SALESORC€RRJ
8607 Dialog Step Enghh 12094 mumara» satnafrna span? Д Ю 1  tarafindan yaratic*.
8607 (SU)>workfcw E r^fch Sites O de*
8607 B aO gro jnd  S tep E rg bh Sip*i5 12093 O naylani
8607 Background S tep E n jH h SALESORDERAP
8607 Dialog Step Engbh 12093 nxm ara i satrvatria span? AEtXL tarafndan yaratfd.
R607 Sates Order

^  Figure 1 D isplaying Work Items

In addition to the standard ALV functions, the follow ing functions are available 
on the toolbar:

E x e c u t e  W o r k  I t e m  

Select a w ork item  from  the list and click this button to execute the selected 
w ork item.

D i s p l a y  W o r k  I t e m  (ffiH )

Use this function to display the w ork item  details.

D i s p l a y  W o r k f l o w  L o g  ( И )

Use this function to overview  the logs and statuses o f  the w orkflow  steps as 
show n in Figure 2. This is one o f  the m ost useful functions in the W ork Item 
Selection tool.

W o rk flo w  L o g

Ш Ш 98 a  Q

WF Chronicle <frv>ew: w q fc flow  Agents l  B*V)bw: W o rtd bw  Objects

Workflow and task

- S Sites Or cfer
Cetafc Grcohc

Ё  12094 mumaicA satn*r»a sparr? ABDU. t a r ; | *■ 

E  SALESOROERRJ 1 IB
В  Soar* 12094 re<*fedW. Q

A g e n t  S ta tu s  R e s J t

Corrcteted w o rk flow  started 

l| Ic orrp teted

D a te  T im e

17.09.2... 12:42...

REJECT 

Corrcteted

Corrcteted Mai sent

17.09.2... 12:42...

17.09.2... 12:44...

17.09.2... 12:44...

D eta ils fo r step: 12094 m um ara li sa tina lm a sipari§i ABDUL t...
Agent Executed A c  te n Date Tm e cfcject O bject Name
w a k fa t tS r f ls m (X *cg  w txk item  created 17.09.20 12:42:46

ABOUL W ork Item  Reserved 17.09.20 12:44:26
ABDUL w o rk  Item  Processng Ccrrctete 17.09.20 12:44:26
ABOUL Result Processing 17.09.20 12:44:30

Л  Figure 2 D isplaying the W orkflow  Log



T h e  fo l lo w in g  fu n c t io n s  a re  a v a ilab le  f o r  e a ch  w o r k f lo w  step :

► T h e  D e t a i l s  b u t t o n  (Цщ) a l lo w s  y o u  to  o v e r v ie w  t h e  e x e c u t io n  d eta ils  o f  the  

w o r k  item s.

► T h e  A g e n t  b u t t o n  (\ Щ \ ) a l lo w s  y o u  t o  d is p la y  t h e  u s e rs  in v o lv e d  in  th e  

w o rk flo w .

► T h e  G r a p h i c  b u t t o n  (Щэ|) d isp lays  t h e  w o r k f lo w  an d  th e  e x e c u t io n  p a th  as 

s h o w n  in  F ig u re  3.

Workflow
started

SALESORDERRJ

Siparis
&BUS2032.SALESDOCUMENT&

Figure 3 D isplaying the Execution Path o f  the W orkflow

► D is p l a y  W o r k  It e m  Co n t a i n e r  ® | )

U se  th is  fu n c t io n  to  d isp lay  th e  va lu es o f  th e  c o n t a in e r  e l e m e n ts  w h e n  th e  s tep  

is e x e cu te d .

► D is p l a y  Ta s k

U se  th is  fu n c t io n  to  n a v ig a te  d ire c t ly  to  th e  w o r k f lo w  task  to  c h e c k  th e  te c h n ic a l  

deta ils .

T h e r e  a re  m a n y  m o r e  fu n c t io n s  th a t  y o u  c a n  u se  to  a n a ly z e  th e  w o r k f lo w  logs. 

W h e n  y o u 'r e  u sin g  SA P B u s in e ss  W o r k f lo w  to  e x e c u te  y o u r  b u s in e s s  p ro ce sses ,  

W o r k  I te m  S e le c t io n  is a m u s t-u se  to o l  th a t  h e lp s  s y s te m  a d m in is tra to r s  a n d  w o r k 

f lo w  d e v e lo p e r s  a n a ly ze  all k in d s  o f  d e ta ils  in  th e  w o r k f lo w  ru n tim e .





Part 7

A B A P  D ata D ictionary
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60  C onfiguring  D isplay and M a in tenance  O ptions fo r  Database
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61 G enerating Table M a in tenance  D ialogs fo r  Database Tables
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62 C reating and Using Foreign Keys to  D efine Relationships

betw een Database Tables .....................................................................  208
63 Using Foreign-Key Relationships to  Create M aintenance
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64 Assigning Value Tables to  Dom ains to  Propose Foreign Keys

fo r  Database Fields ..................................................................................  215
65 A d jus ting  Screen Elements w ith  Conversion Routines ................ 218
66 C reating a Secondary Index to  Im prove Table Access
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67 Extending Table M a in tenance  D ialogs w ith  Events ........................ 225
68 C reating V iew  Clusters to  Group M a in tenance  Dialogs

Together fo r  B e tte r M a in tenance  .......................................................  228
69 Using D elivery Classes to  C ontro l the  Transport Behavior o f

th e  Database Table Data ........................................................................  232
70 D isp laying and Analyzing Table Relationships in a G raphic ........  235
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72 L ink ing  Text Tables to  M a in  Tables to  Use M u lti-Language
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73 Using Buffering O ptions fo r  Database Tables to  Im prove

System Performance ................................................................................ 244



74  Using Lock O bjects to  C ontro l M u lt i-U s e r Access to  Table
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75 C reating A lte rna tive  Search Help Paths w ith  C ollective Search
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76 Using Dom ains to  D efine Value Ranges fo r Database Tables
and S tructure  C om ponents ................................................................... 254

77 A tta ch in g  Search Helps D irec tly  to  Data Elements fo r G lobal
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78 A dd ing  Date Fields to  M ake  T im e-Sensitive Table
M a in tenance  D ialogs .............................................................................  259

79 Using the  Database U tility  to  Transfer S tructura l Changes to
th e  Database System .............................................................................  262

80  D efin ing  Ranges Using Range Table Types ........................................  265
81 Using the  Data M o d e le r to  Create Data M ode ls  A ccord ing

to  th e  SAP SERM M e th o d  ....................................................................  267

The ABAP Data D ictionary is a central point for m anaging data and data defini
tions in SAP system s. Tables, views, and oth er dictionary ob jects are defined in the 
ABAP Data D ictionary independently o f  the underlying database product. There 
are several tools in the ABAP Data D ictionary to help you  create dictionary objects. 
This part o f  the book provides tips and tricks to help you  stream line the process 
o f  creating and managing dictionary ob jects and data definitions. You'll also learn 
practical ways to create user interfaces on top o f  these ob jects, such as m aintenance 
screens and search helps.



Configuring Display and 
Maintenance Options 
for Database Tables
You can configure the d isplay a n d  m ain tenance options o f  a  tab le  to restrict the use o f  
the D ata Brow ser an d  M ain ta in  Table Views tools.

Normally, you  can display or m aintain the records o f  database tables in the Data 
Brow ser tool (Transaction SE16) or in the M aintain Table Views (Transaction SM 30 
and SM 31) tool. You can configure display and m aintenance options for both tables 
and views in their relevant editors.1 This setting is overlooked m ost o f  the tim e and 
only used i f  the table view  m aintenance w ill be  generated. However, it has som e 
extra functionality that can be used w hen you  w ant to set restrictions on creating 
m aintenance dialogs and displaying or m aintaining the records o f  a table.

a  And Here's How ...
T h e  D a t a  B r o w s e r  t o o l  c a n  b e  u s e d  d i r e c t l y  f o r  m a i n t e n a n c e ,  b u t  y o u  m u s t  c r e a t e  

t h e  T a b l e  M a i n t e n a n c e  s c r e e n  t o  m a i n t a i n  t h e  r e c o r d s  o f  a  t a b l e  v i a  t h e  M a i n t a i n  

T a b l e  V i e w  t o o l .  Y o u  c a n  r e s t r i c t  t h e  u s e  o f  t h e s e  t o o l s  f o r  t a b l e s  a n d  v i e w s  u s i n g  

t h e  D i s p l a y  a n d  M a i n t e n a n c e  o p t i o n s .

W hen you  create a database table, access the D a t a  B r o w s e r /Ta b l e  V i e w  M a i n t . 

com bo box in the D e l i v e r y  a n d  M a i n t e n a n c e  tab as show n in Figure 1. Here you 
can configure the delivery and m aintain options for a table.

1 This isn 't available fo r help view s; they aren 't relevant to  these tools and aren 't used in  search 
helps.



Aitrtxitoc. OrWcty one Mjntcnarce ficfcfc Entry hdp/chock Currency/Quantity Fie**

Delryeiy Oass

Data Etowsef/TaWe view Mart. Osttn/Maritervrxtj Otoww! with Restrttions
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Dselay/Mantenarce AJbwed with Restrctcns

«  Figure 1 Delivery  
and M aintenance Options 
f o r  a Database Table

You can choose from  one o f  the follow ing three options:

►  D i s p l a y / M a i n t e n a n c e  N o t  A l l o w e d

The table or view  can 't be displayed or m aintained using standard tools. This 
option can be used to restrict the display options for tables and view s that con
tain secure data. You can 't even generate a m aintenance dialog for these types 
o f  tables/views. Even i f  you 've created the m aintenance dialog before setting 
this field, you  can 't open the m aintenance dialog after setting this value.

►  D i s p l a y / M a i n t e n a n c e  A l l o w e d

The table or view  can be displayed using the Data Brow ser or M aintain Table 
Views tools.

►  D i s p l a y / M a i n t e n a n c e  A l l o w e d  w i t h  R e s t r i c t i o n s

The table contents can be displayed via the Data Browser, but you can 't maintain 
the table directly using the M aintain Table Views tool. However, y ou  can gener
ate the table m aintenance screen and include it in view  clusters or call in ABAP 
programs using the function m odule View_Maintenance_Call.

You can also use the sam e options for database view s. W hen y o u ’re creating or 
m odifying a database view, y ou  can open the M a i n t .S t a t u s  tab and configure the 
delivery and m aintenance options as show n in Figure 2.

«  Figure 2 D elivery  and 
M aintenance Options fo r  
a View

Atutoutes T  atte/Хяп arduous v e w F tt  S**clcn Ccfdttrr, M*it.Status

АССОЯ

?readorty 

С  read <nd charge

Data Browser/Tabe View Want. Dfiotay/Wintenarxe Alcwtd «ith  RestnctKns
N DusctoyMantenance Not Atowed
x Display/Mmtenance Alowed 

Display/Maintenance Alowed with Restnctcns

Note that the D i s p l a y / M a i n t e n a n c e  N o t  A l l o w e d  option  isn 't available for 
m aintenance v iew s—it would be m eaningless to create a m aintenance view  but 
not allow  users to use it.



Tip
3

Generating Table Maintenance 
Dialogs for Database 
Tables or Views
You can use the G enerate Table M ain tenance D ialog  tool to create stan dard ized  m ain 
tenance d ialogs a n d  allow  en d  users to  m ain tain  tab les a n d  views.

You can m aintain the custom izing tables in SAP systems according to specific busi
ness requirem ents using table m aintenance dialogs w ithout the need o f  any ABAP 
developm ent. Table m aintenance dialogs help y ou  create or m odify the records o f  
tables/views and transport changed data using transport m anagem ent. In this tip, 
w e'll show  y ou  how  you can create table m aintenance dialogs for any tables/views 
that you  w ant to be m aintained by end users.

a  And Here's How ...
The Table M aintenance G enerator tool is used to create table m aintenance dialogs 
and can be accesscd w ith Transactions SE54 or SE11. This tool can be used only 
if  the display and m aintenance options o f  a table/view are set properly. You can 't 
create table m aintenance dialogs for tables/views if  the display and m aintenance 
options are set to D i s p l a y / M a i n t e n a n c e  N o t  A l l o w e d .

Perform  the follow ing steps to create a table m aintenance dialog for a database 
table:

1. Open the table in Transaction SE11.

2 .  S tart  th e  T a b le  M a i n t e n a n c e  G e n e r a to r  b y  c h o o s in g  U t i l i t i e s  • Ta b l e  M a i n t e 

n a n c e  G e n e r a t o r . F igure  1 s h o w s  th e  in it ia l  s c r e e n  o f  th e  Tab le  M a in te n a n c e  

G e n e r a to r  to o l .



Generate Table Maintenance D ia lo g : Generation Environm ent

□  Find Scr. Number (s)

Table/view zabap_d ic t i

Technical Dialog Detak

Authorization Group 
Authorization object 

Function group

6NCt, w /o auth. group

S_TABU_D_

Maintenance Screens

Maintenance type __ C o n e  step

(л) tw o step

Maint. Screen No. Overview screen
Snqle screen

Dialog Data Transport Details

Recording rcxjtne 

Compare Flag

Standard recording routine 
' •  no, or user, recordng routine
A u t o n a t ic a l ly  A d ju s t a b le Ш Note

£  Figure 1 Table M aintenance Generator In itia l Screen

3. Assign an authorization group to the table m aintenance dialog to restrict the 
m aintenance o f  the table/view using authorization ob ject S_TABU_DIS. You can 
create d ifferent profiles for d ifferent ob jects using this authorization ob ject.

4 . Specify the nam e o f  the function group for the function m odules that w ill be 
created.

5. Select the m aintenance type:

► Ify o u  select o n e  s t e p , only one screen will be generated, and the records will 
be displayed and m aintained on a table list.

► Ify o u  select t w o  s t e p , y ou  can generate tw o screens: one for displaying the 
list and the oth er for displaying or m aintaining a single record.

6. Define the screen num bers for O v e r v i e w  s c r e e n  and S i n g l e  s c r e e n  that will 
be  generated according to the m aintenance type. Ify o u  selected o n e  s t e p  as the 
m aintenance type, you  only need to provide the screen num ber for O v e r v i e w



S c r e e n . Y o u  can also use the F i n d  S c r . N u m b e r ( s )  button to open the tool that 
will help y ou  find the available screen num ber(s). The follow ing three options 
are available to help you  find the proper screen num bers:

► P r o p o s e  s c r e e n  n u m b e r ( s )

► D i s p l a y  f r e e  n u m b e r  r a n g e s

►  L i s t  s c r e e n  n u m b e r s

7. Specify the changc recording type for the changes that will be m ade using this 
table m aintenance dialog.

►  S t a n d a r d  r e c o r d i n g  r o u t i n e

The changes arc recorded by the standard recording routine.

► N o, O R  U S E R ,  R E C O R D I N G  R O U T I N E

Changes aren 't recorded by default. You can define you r ow n event routines 
to handle the changes.

Click the C r e a t e  button (fOb to create the m aintenance dialog. You can now  test 
the dialog in Transaction SM 30 . Figure 2 show s an exam ple o f  a one-step table 
m aintenance dialog.

Alternatively, y ou  can also create table m aintenance dialogs in Transaction SE54. It 
w ill take y ou  to the sam e screen as ju s t  described. The only difference is the initial 
screen. You m ust provide the table nam e, select the G e n e r a t e d  O b j e c t s  option, 
and click the C r e a t e / C h a n g e  button to enter the m aintenance screen.

You can now  easily add, modify, or delete records from  tables and views. End users 
w ill be able to m aintain custom izing data in the test system  and transport it to the 
production system  w ithout any technical knowledge.

Change View  "ABAP D ictionary": O verview

New Entries [IE Й1 Q

«  Figure 2 O ne-Step Table 
M aintenance Dialog

ABAP Dictionary



Tip

Creating and Using Foreign 
Keys to Define Relationships 
between Database Tables
You can use fore ig n -key  relationships in the ABAP D ata  D ictionary not only to  perform  
value checks in screens, bu t a lso  to create  b etter  relationships in d ifferen t type views 
a n d  lock objects.

In the relational database concept, a foreign key can be defined as a field or set 
o f  fields o f  a database table referenced to another table. Foreign keys are used 
to ensure the integrity o f  the data by allow ing the creation o f  records only if  the 
foreign key fields exist in the reference table. In this tip, w e'll show  y ou  how  to 
create and extend foreign keys in the ABAP Data Dictionary, which you 'll use to 
create b etter relationships betw een dictionary ob jects.

a  And Here's How ...
W hen y ou  create a foreign key for a colum n, the value check is perform ed for 
input fields; you  ju s t  m ake sure that the value in this colum n always exists in the 
check table.

Suppose that y ou  w ant to create a database table to store the received order details. 
In the m ost prim itive technique, you  create a single table and put all details on that 
table. However, in relational database design, y ou  create separate tables to avoid 
repeating the sam e inform ation in m ore than one row  o f  a table. For exam ple, you 
can create another table to  store custom er details to avoid repeating the custom er 
details. Figure 1 show s the sam ple database diagram for this exam ple.



O rd e rs  (F o re ig n  K e y  T ab le )
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«  Figure 1 
Orders -  Customers 
Products Scenario

As you  can see in Figure 1, custom ers and products are stored in separate tables. 
The orders table contains only the keys o f  the custom ers and products. For exam 
ple, i f  a custom er places m ore than one order, only the custom er num ber is used 
m ore than once in the table, and all custom er details are stored in the custom er 
table in a single row.

Now, suppose that y ou  w ant to m ake sure that the values o f  the custom er num ber 
and product num ber colum ns in the orders table also exist in the custom ers table 
and the products table; otherw ise, the data w ill be inconsistent. You can create a 
foreign key for the C u s t o m e r  N u m b e r  and P r o d u c t  N u m b e r  fields in the orders 
table to avoid this inconsistency.

You can create a foreign key for a colum n w hile y o u ’re creating or m odifying a 
table in Transaction SE11:

1. Select the field nam e from  the list, and click the F o r e i g n  K e y s  button (ЕЦ) on 
the toolbar o f  the colum n list to start creating a foreign key. A popup w indow  
opens as show n in Figure 2 ; enter the details o f  the foreign key.

2 . Enter the nam e o f  the table that will be used as a check table in the C h e c k  t a b l e  

field, and click the G e n e r a t e  p r o p o s a l  button. The key fields o f  the check table 
are listed, and a proposal is generated as show n in Figure 2 , according to the 
dom ains o f  the colum ns. Note that the check table m ust have the prim ary key 
field, w hich has the sam e dom ain as the colum n for w hich y o u 're  creating a 
foreign key. I f  there are key fields that you  d on 't have in you r foreign-key table, 
y ou  can click the G e n e r i c  checkbox for those fields or en ter a constant value in 
the C o n s t a n t  colum n.
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^  Figure 2 Create Foreign Key Dialog

3. Select the C h e c k  r e q u i r e d  checkbox to activate the value checks on the screens 
in w hich the foreign key field is used. You can also custom ize the error message 
that w ill be displayed w hen a user tries to en ter a value in a foreign key field 
that doesn 't exist in the check table. You can disable the value checks on the 
screens by unchecking the C h e c k  r e q u i r e d  checkbox. You may need to disable 
the value checks for foreign keys that y o u 're  defining to create m aintenance 
views, help views, or lock ob jects.

4 . Define the cardinality and the type o f  the foreign key fields in the S e m a n t i c  

a t t r i b u t e s  section. These settings d o n 't affect the value checks on the screens. 
They are used only to define a foreign key to create m aintenance views, help 
views, or lock ob jects. You can select one o f  the follow ing three options for the 
F o r e i g n  k e y  f i e l d  t y p e :

►  N o n - i<e y - f i e l d s / c a n d i d a t e s

In the foreign-key table, the foreign key fields are neither the prim ary keys 
o f  the table nor do they uniquely identify a record o f  the table.

►  K e y  f i e l d s / c a n d i d a t e s

In the foreign-key table, the foreign key fields are either the prim ary keys o f  
the table or uniquely identify a record o f  the table.



► K e y  f i e l d s  o f  a  t e x t  t a b l e

This option  is used to create text tables. The only difference betw een the 
foreign-key table and the check table is that there is an additional L a n g u a g e  

K e y  field in the check table. This type o f  table is used to create text descrip
tions in several languages.

The C a r d i n a l i t y  option is used to define the num ber o f  records that can exist 
in the foreign key and check tables. On the left input box, you  can choose from  
the follow ing entries:

1: E n t r y  i n  t h e  c h e c k  f i e l d  m u s t  e x i s t

For each record o f  the foreign-key table, there is exactly one record in the 
check table.

► C :  E n t r y  i n  t h e  c h e c k  f i e l d  c a n  e x i s t

For each record o f  the foreign-key table, there m ay not be a record in the 
check table.

On the right input box, you  can choose from  the follow ing entries:

► C N :  E a c h  r e c o r d  i n  t h e  c h e c k  t a b l e  h a s  a n y  n u m b e r  o f  d e p e n d e n t  

R E C O R D S

For each record o f  the check table, there can be any num ber o f  dependent 
records in the foreign-key table.

► C: E a c h  r e c o r d  i n  c h e c k  t a b l e  h a s  a  m a x i m u m  o f  o n e  d e p e n d e n t

R E C O R D

For each record o f  the check table, there can be at m ost one dependent record 
in the foreign-key table.

► N: E a c h  r e c o r d  i n  t h e  c h e c k  t a b l e  h a s  a t  l e a s t  o n e  d e p e n d e n t  r e c o r d  

For each record o f  the check table, there is at least one dependent record in 
the foreign-key table.

1 :  E a c h  r e c o r d  in  t h e  c h e c k  t a b l e  h a s  e x a c t l y  o n e  d e p e n d e n t  r e c o r d  

For each record o f  the check table, there is exactly one dependent record in 
the foreign-key table.

You can use any com binations to form  the desired cardinality. For exam ple, 
entering the com bination "1 :CN" ensures that for each record in the foreign-key 
table, there is always one record in the check table, bu t there can be m any 
records in the foreign-key table for each record in the check table.

5 .  C h e ck  th e  d e f in i t io n  u s in g  the  C h e c k  b u t to n  d ^ )  o n  th e  p o p u p  to o lb a r ,  an d  

c l ick  th e  C o p y  b u t t o n  to  sa v e  th e  fo r e ig n -k e y  d e f in i t io n  i f  th e r e  a re  n o  e r ro rs  in  

th e  c h e c k  results .



Tip

Using Foreign-Key Relationships 
to Create Maintenance Views
You can create  m aintenance views to m aintain  logically  linked d a ta b ase  tab les en masse.

In relational database design, several tables are created to form  a single ob ject. Each 
table represents a single entity o f  an ob ject, and these tables are logically linked 
together using foreign-key relationships. This type o f  design has m any tech n i
cal advantages, but it becom es very difficult to m aintain the data in these tables. 
There will be several database tables, and w hen y ou  need to change the records in 
one o f  these tables, you  need to take care o f  all related tables also to preserve the 
consistency. To solve this problem , the ABAP Data D ictionary allows y ou  to create 
m aintenance views using foreign-key relationships to m aintain logically linked 
tables in a single view.

a  And Here's How ...
W hen y ou  create a view  in Transaction SE11, choose the m aintenance view  from  
the listed view  types to start creating a m aintenance view. The C r e a t e  V i e w  screen 
will open as show n in Figure 1; start by entering the table nam es that y ou  w ant to 
m aintain in a single view.

Classic database views allow y ou  to create jo in  conditions manually, but a foreign- 
key relationship m ust exist w ith suitable cardinality betw een tables that will be 
used in the m aintenance view. You can only enter the name o f  the prim aiy table; all 
oth er tables m ust be selected from  the foreign key fields by clicking the R e l a t i o n 

s h i p s  button. All tables that have foreign-key relationships w ith the m ain table are 
listed in a popup as show n in Figure 2.



Mant. view 

Short Description

ZM_VIEU

Maintenance View
New (Revised)

Attributes Table/Join Conditions View Fids Setectcn Conditions Maint.Status
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▼
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Relationships

Й  Figure 1 Create M aintenance View Screen

&  Relationships o f ТаЫе T005

T005 T000
TOOS T002
TOOS T005A
TOOS T005H

Dependent tab les  
GE0T005 T005
SODH TOOS
SOOS T005
T005J T005
T005J T005
T005K T005
TOO ST TOOS
T005X TOOS
T164P TOOS

R e la tio n sh ip s  « i t h  u n su ita b le  c a r d in a l i ty  
/ISDT/C_CS_PHC T005
/ISDT/C_CS_UDC T005
/ISDT/C_TZCODE T005
ADR13 TOOS
ADR13S T005

«  Figure 2 Foreign-Key  
Relationship L ist fo r  Table T005

You can select from  either referenced or dependent tables. Tables that arc linked 
w ith unsuitable cardinalities are also listed, but they can 't be selected to transfer 
to the view. You m ust correct the cardinality ify o u  w ant to use any o f  these tables 
in the m aintenance view.

The follow ing cardinality rules must be follow ed w hile creating a foreign key:

► I f  the secondary table is the check table, N:1 dependency already exists, and you 
can add this table into the view.



► If  the secondaiy table is the foreign-key table, cardinality m ust be N:1 or N:C to 
be able to add the table into the view. That m eans there m ust be 0  or 1 records 
in the prim ary table for each record in the secondary tables.

W hen you  finish adding tables, navigate to the V i e w  F l d s  tab to select the fields 
that you  w ant to include in the view. Click the T a b l e  f i e l d s  button to open a 
popup w ith the list o f  all the tables in the view. Select a table, and the fields o f  the 
table are listed in the popup. You can select any o f  the fields and insert it into the 
view  by clicking the Copy button.

All key fields o f  the prim ary table and all key fields o f  the secondary table that 
aren 't linked to the prim ary table w ith a foreign key must be included in the view  
to m ake sure that the records are correctly inserted into the tables that are included 
in the view.

A fter adding the fields, you  can m odify their m aintenance attributes ju s t  after the 
field nam e if  y ou  w ant to assign a special attribute to the field. Leave it em pty if 
y ou  d o n 't w ant to add any restrictions. The follow ing options are available:

► R:

The field is added as read only, and you  can’t  m odify the value o f  the field on 
the table m aintenance screen

► S:

The field is used to create a subset o f  the table. The subset fields are displayed 
w hen y ou  en ter the table m aintenance screen, and only the subset o f  the data 
is displayed for the m aintenance.

► H:

The field isn 't show n in the m aintenance view.

You add selection conditions in the S e l e c t i o n  C o n d i t i o n s  tab and specify the 
m aintenance options in the M a i n t .S t a t u s  tab. Save and activate the view.

Finally, you  can create table m aintenance dialog using the procedure described in 
Tip 61 .

Now you can m aintain all o f  the tables that you  included in the view  on a single 
screen using Transaction SM 30; you  can even custom ize the screen by m odifying 
the m aintenance attributes. You can use this technique even for a single table to 
create custom ized m aintenance screens. For exam ple, y ou  can m ake it read only, 
hide som e fields, and allow  users to m odify only som e o f  the fields.



Tip

Assigning Value Tables to 
Domains to Propose Foreign 
Keys for Database Fields
You can assign a value tab le  p roperty  to a  dom ain to propose this value as a  fore ig n -key  
tab le , w hile creating  a  fo r e ig n  key  f o r  a  f i e ld  th a t uses this dom ain.

Dom ains are used to define value ranges to the data elem ents in the ABAP Data 
Dictionary. To do this, you  should link database fields and structure com ponents 
w ith dom ains by using these data elem ents.

However, defining the value ranges directly in the dom ain m ay n o t be possible 
because o f  the custom er requirem ent to be able to change the contents o f  the value 
table. In this tip, w e'll show  you how  y ou  can assign a value table to the dom ain 
th at will be proposed as a check table w hen you  create a foreign key for fields that 
use this dom ain.

a  And Here's How ...
W hen you 're  defining a dom ain, you  can m odify the fixed values, intervals, and 
value table property in the V a l u e  R a n g e  tab as show n in Figure 1.



Domain ZCOUIfreY Active

Short Descrption Country Key

Properties C efriton Value Range

Ж
Single Vais

I Fix.Vd. Short Descript. □

Intervals

Lower limit UpperLimt Short Desaipt. E

Value Table TO 05Тт005

Л  Figure 1 Value Range Definitions o f  a Domain

In Figure 1, you  can see the exam ple definition o f  a dom ain ZCOUNTRY, which 
can be used in the database fields that w ill hold the country inform ation. You can 
specify the country list in the S i n g l e  V a l s  table m ore easily, but it would be very 
difficult to update the country list in the future. A nother option is to use the inter
vals, but that option isn 't suitable for ou r case.

Alternatively, you  can create the country list in another table and link to the data
base field by creating a foreign-key definition. This tim e, y ou  have to rem em ber the 
nam e o f  the country table w henever y ou  use the data elem en t that linked to this 
dom ain in a new  field. To solve this problem , y ou  can add the nam e o f  the table in 
the V a l u e  T a b l e  field on the dom ain definition as show n in Figure 1.

However, adding the table nam e in the V a l u e  T a b l e  field isn 't enough to perform  a 
value check in screens. W hen you  create a foreign-key relationship for the database 
field or structure com ponent that linked to this dom ain, it helps you  by proposing 
a table nam e, as show n in Figure 2.
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Л  Figure 2 Proposing a Table Name

Create the foreign key by clicking Yes and continuing to specify the details o f  the 
foreign key.



Tip

Adjusting Screen Elements 
with Conversion Routines
You can create  conversion routines to au tom atically  ad ju st screen f ie ld s  a n d  fo rm a ttin g .

You may need to perform  a form at conversion on a screen field before inserting 
the field value into the database or before displaying a database field on a screen. 
This is especially needed w hen you  d on 't w ant to store the value in a form at that 
is displayed on the screen, and you  also d o n 't w ant to display a screen in a form at 
that is stored in the database. To overcom e this problem , you  need to perform  a 
form at conversion, but this is very difficult to do every tim e y ou  display the field 
on a screen and update the field in a database. You can create conversion routines 
to perform  input and output conversions autom atically every tim e the value is 
entered or displayed on screen fields.

a  And Here's How ...
Conversion routines are assigned to the dom ain definitions. You can open the 
dom ain definition in Transaction SE11 and assign a five-character identifier for the 
conversion routine as show n in Figure 1.

W hen y ou  specify a conversion routine for a dom ain, tw o function m odules are 
autom atically assigned to the dom ain: one for input conversion and the oth er for 
output conversion. The function m odule nam es are autom atically generated as 
follow s, w here XXXXX is the nam e o f  the conversion routine:

► CONVERSI0N_EXIT_XXXXX_INPUT

► CONVERSION EXIT XXXXX OUTPUT



Dcmain HATTJR Active

Short Description Material number (field С18)

Properties Definition [ Value Range

Format

Data Type CHAR Character String

No. Characters 18

Decimal Places _ o )

Output Characteristics

Output Length 18
r — ----Tl

Convers. Routine MATHl

□ lo w e rca se

Л  Figure 1 Conversion Routine Defin ition  on a Dom ain Used f o r  the M aterial Num ber Data 
Elem ent

For this exam ple, assign the follow ing two function m odules to the domain:

► C0 N V E R S I 0 N _ E X I T _ M A T N 1 _ I N P U T

► C 0 N V E R S I 0 N _ E X I T _ M A T N 1 _ 0 U T P U T

The input function m odule converts from  the display form at to the internal format, 
and the output function m odule converts from  the internal form at to the display 
form at. Both function m odules have the sam e interface: INPUT as an input param
eter and O U T P U T  as an output parameter.

To create y o u r ow n conversion routines, create tw o function m odules accord
ing to the preceding definition. Then assign this conversion routine to you r own 
dom ains. It's also possible to perform  conversions using the function m odules 
directly in the ABAP programs.

You can also use the conversion routines in the ABAP list programs w ith the WRITE 
com m and as follows:

WRITE belnr USING EDIT M A S K  ‘= = A L P H A’.

You d on 't need to add a conversion routine to the w rite statem ent i f  it's already 
defined in the dom ain o f  the variable.

You can also override the conversion routine defined in the dom ain o f  the variable 
by using the follow ing syntax:

WRITE belnr USING NO EDIT MASK.



In this exam ple, w e used the ALPHA conversion, w hich is defined in the system 
and used com m only to perform  form at conversion betw een external and internal 
num bers. It checks w hether the input contains only digits ignoring the preceding 
and trailing spaces. I f  y es, it rem oves the preceding and trailing spaces, right aligns 
the num ber, and puts zeros in the remaining blanks on the left. For exam ple, i f  you 
run the ALPHA conversion for a five-character string ' 1 2 3  ' it w ill be converted 
to '0 0 1 2 3 '.  You can create you r ow n conversion routine to perform  the sim ilar 
technique for custom  fields according to y o u r requirem ents.

Conversion routines are also autom atically run on the screen fields i f  the conver
sion routine is assigned to the dom ain o f  the screen field. I f  y ou  w ant to override 
the conversion routine or assign a conversion routine to a field that doesn 't have 
a conversion routine assigned on a dom ain level, you  can use the C onv. E x i t  field 
on the dictionary attributes o f  the screen elem ent as show n in Figure 2.

«  Figure 2 Assigning a Conversion Routine to a Screen 
Element

M ake sure the Fr o m  dict. checkbox isn 't selected; otherw ise, the Co n v . Ex it  field 
is disabled because the system  will use the default conversion ex it that com es from 
the dom ain definition.
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Tip

Creating a Secondary 
Index to Improve Table 
Access Performance
You can create  secondary  indexes to im prove access to  tab les when y o u  need to access a  
d a ta b ase  tab le  w ith the f ie ld s  th a t don't exist in the p r im ary  key

W hen y ou  create a database table and assign a prim ary key, the prim ary index is 
autom atically created in the database and is used for efficient access to the table. 
You can com pare this to a book index that provides quick access to the area o fy o u r 
interest. You m ust provide the prim ary key fields in the queries that access the 
table to be able to use the prim ary index. However, som etim es you  need to access 
a database table using a field th at isn 't a prim ary key. You can create a secondary 
index for this field(s) using ABAP Data D ictionary tools to im prove you r ability to 
access y o u r tables.

Ю  And Here's How ...
W hen you  w ant to access a record in a table using the prim ary keys, the database 
m anager first looks at the prim ary index. Because the index table is sorted by the 
prim ary keys, it easily queries the table and gets the position o f  the original record. 
The rem aining jo b  is ju s t  going to the m ain table and getting the requested row 
easily by using the position that you  found on the index table. Figure 1 show s an 
exam ple table w ith a prim ary index.

Suppose that you  have a products table like that in Figure 1, and you  w ant to access 
a record w ith product num ber M N 2 2 6 2 5 . The database m anager first looks at the



p r im a ry  in d e x  ta b le .  B e c a u s e  it 's  so r te d  b y  p ro d u ct ,  i t  ea s i ly  f in d s  r o w  n u m b e r  4  

an d  u ses  it to  find th e  m a in  re c o r d  o n  th e  m a in  tab le .

P r im a ry  K e y

# P ro d u c t C a te g o ry D e s c r ip t io n

1 NB12345 Laptops XY 1 5 " i7 Processor 8GB Memory

2 MN83112 Printers PR all-in-one

3 NN82363 Networking NN Dual-Band W ireless-N Router

5 LH63938 Desktops AS 1 3 " i5 Processor 4GB M em ory

P r im a ry  In d e x

# P ro d u c t

5 LH63938

4 M N 2 2 6 2 5

2 MN83112

1 NB12345

3 NN82363

^  Figure 1 Exam ple Selection w ith  Prim ary Index

However, w hen you  try to access the sam e table using the C a t e g o r y  field, which 
isn 't a primary key, the database m anager queries the main table directly to find the 
m atching record. However, it can take a very long tim e to access data from  large 
tables w ithout using the prim ary key. Luckily, w e can create secondary indexes to 
provide alternative access to the tables.

A c c e ss  th e  s e c o n d a r y  in d e x e s  o f  a  ta b le  u s in g  th e  I n d e x e s  b u t to n  o n  th e  C h a n g e  

Ta b l e  s c r e e n  in  T ra n s a c t io n  S E 1 1 .  T h is  w ill  tr ig g e r  a p o p u p  th a t  d isp lays  th e  l is t  o f  

s e c o n d a r y  in d e x e s .  C lick  th e  C r e a t e  b u t to n  ( I D  -I) to  s ta r t  c r e a t in g  a n e w  in d ex . 

S p e c ify  a th r e e -c h a r a c te r  in d e x  ID, an d  click  Co n t i n u e . T h e  Cr e a t e  In d e x  s cre en  

o p e n s  as s h o w n  in  F ig u re  2 ,  w h e r e  y o u  c a n  sp e c ify  th e  d eta ils  fo r  th e  in d e x .

Index Name zORDERS ,rz o i

Short desorption |

Last changed Ta b d d l  I0 7 .0 2 .20 12I Orignal language ЕП Ertfsh

Status (New Not saved j Package z a b a p _d i c t

Inctex does not exist m database system MSSQL

'S'Ncrvunque mdex
(•)Index cn <A  database systems 

O F c f  selected database systems 

ONo database index 

O U n q u e  ndex (database inctex requred)

Е Ш Й Д Д  1 Tabte Fiefcfc 1
Index M s

Fieldname Short Description D T ... Length

Й  Figure 2 Creating a Secondary Index



Fill in the S h o r t  d e s c r i p t i o n  field, and specify the index fields in the table. I f  the 
index fields uniquely identify a record in a table, select the U n i q u e  i n d e x  radio 
button. O therw ise, select N o n - u n i q u e  i n d e x , and choose one o f  the follow ing 
three options:

►  I n d e x  o n  a l l  d a t a b a s e  s y s t e m s

The index will be created physically on the database regardless o f  the database 
system .

►  F o r  s e l e c t e d  d a t a b a s e  s y s t e m s

You can select (or exclude) the list o f  the database systems in w hich the index 
w ill be created.

►  N o  d a t a b a s e  i n d e x

The index will not be physically created on the underlying database. These types 
o f  indexes are optional indexes created only in the ABAP Data D ictionaiy, and 
they are helpful in certain conditions.

Save the index, and exit w hen y ou  finish providing details.

Now, another table is created for the secondary index. The D atabase M anager 
decides w hich index w ill be used w hen y ou  query the table. Let's extend  the 
database table that you  used in Figure 1 by creating a secondary index for the 
C a t e g o r y  colum n. Suppose that y ou  w ant to query the table with the c a t e g o r y  

field. Now, because the category isn 't included in the prim ary index, the selection 
is perform ed through the secondary index as show n in Figure 3. The perform ance 
will be alm ost the same as using the prim ary index.

P r im a ry  K e y

(-------- A-------- \  S e c o n d a ry  In d e x  P r im a ry  In d e x

# P ro d u c t C a te g o ry D e s c r ip t io n

1 NB12345 Laptops XY' 15”  i7 Processor 8GB M em ory

2 M N83112 Printers PR all-in-one

3 NN82363 Networking NN Dual-Band W ireless-N Router

5 LH63938 Desktops AS 1 3 " i5  Processor 4GB Memory

# C a te g o ry

5 Desktops

1

T
Laptops

M o n i t o r s

3 Networking

2 Printers

# P ro d u c t

5 LH63938

4 M N22625

2 M N83112

1 NB12345

3 NN82363

Й  Figure 3 Exam ple Selection with Secondary Index



As you  can see in Figure 3, every additional index consum es extra space in the 
database. You should only create a secondary index i f  it's necessary. Be sure to 
consider the size o f  the index that w ill be generated for large tables. It also affects 
the insert/update perform ance on the table because the indexes m ust be updated 
w hen the original table changes.



Tip

Extending Table Maintenance 
Dialogs with Events
You can use events in tab le  m aintenance dialogs to extend fu n ction a lity  by  adding ABAP 
routines a t  specific events according to the cu stom er’s custom  requirem ents.

The Table M ain ten an ce  G en erator is a special too l in the ABAP W orkbench 
designed to create table m aintenance dialogs to m aintain data in database tables or 
view s. Although the generated dialogs are enough to m aintain the table/view, but 
som etim es you  m ay need to extend the functionalities o f  the m aintenance dialogs 
according to the specific requirem ents. In this tip, w e'll show  you  how  to im ple
m ent extended table m aintenance events in predefined points to add additional 
logic to the m aintenance dialogs.

Table m aintenance dialogs have m any events that you  can use to custom ize the 
functionality o f  the m aintenance dialogs. Follow  these steps:

1. Create the table m aintenance dialog as described in Tip 61.

2 . A fter creating the standard m aintenance dialog, use extended table m aintenance 
events to add you r ow n logic. You can custom ize events using the follow ing 
m enu path:

A m aintenance dialog opens, and y ou  can create a new  record for each event 
that y ou  w ant to use. You'll notice that this is also the table m aintenance dialog

a  And Here's How ...

E n v i r o n m e n t  •  M o d i f i c a t i o n  •  Ev e n t s



that is used to m aintain the events that are called dynamically from  the table 
m aintenance dialog.

3. Let's create a sim ple exam ple to see w hat y ou  can do using events. Suppose that 
y ou  have a table that is m aintained by end users, and you  w ant to store the 
usernam e and current date every tim e the data is changed. Click the Ne w  
En tries button and select the event from  the list as show n in Figure 1.

N e w  E n t r ie s : O v e r v ie w  o f  A d d e d  E n t r ie s
1

^ S E l  ©  B O

View/table r [§■ Table maintenance dialog event (1) 39 Entries found _  X

M ain t. ev S hort te x t

FCttM routines to  be 01 Before saving the data in the database a

T FORM roi
— С  "V-ч

02
ПЗ

After saving the data in the database 
rlplotim thp rtota

w

J  я П4
UCIV4C U C d ll ^  41 1C U j VO

After deleting the data cfcplayed 
Creating a new entry
After completely performing the function 'Get ongnal' 
Before correcting the contents o f a selected field

05
06
07
08 After correcting the contents o f a selected field
09 After getting the original o f an entry
10 After creating the header entries for the change task (E071)
11 After changng a key entry for the change task (E071K)
12 After changing the key entries for the change task (E071K) 

Exit editing (exit main function module)
After tock/intock in the main function module 
Before retrieving deleted entries 
After retrieving deleted entries 
СЮ not use. Before print: Event 26

13
14
15
16
17
18 After checking whether the data has changed
19 After initializing global variables, field symbols, etc.
20 after input in date subscreen (time-dep. tab./views)
21 Fil hidden fields
22 Go to  Icng text maintenance for other languages A

I
23 Before caling address mantenence screen ▼

■
39 Entries found

£  Figure 1 Creating an Event Subroutine

As you  can see in Figure 1, there are m ore than 3 0  events that you  can use for 
different purposes. For this exam ple, use event 01 to put additional inform ation 
into the table ju s t  before it's saved in the database.

4 . Select event 01 , and specify the nam e o f  the subroutine th at will run w hen the 
event is triggered in the FO RM  Ro u tin e  colum n. Click the em pty button in the 
Ed ito r  colum n to open the editor w here y ou  can w rite the ABAP code.



5. As an exam ple, w rite the follow ing code to add current date and current tim e 
into the erdat and e r n a m  fields before saving the record in to  Table zabap_dictl:

FORM before_save.

DATA BEGIN OF wa_total .

INCLUDE STRUCTURE zabap_dictl.

DATA: action, 

mark,

END OF w a _ t o t a l . 

z a b a p _ d i c t l - e r d a t  =  sy-datum. 

z a b a p _ d i c t l - e r n a m  =  sy-uname.

LOOP AT total INTO w a _ t o t a l .

IF <action> EQ ‘U* OR 

<acti on> EQ ‘ . 

w a _ t o t a l- e r d a t  -  sy-datum. 

w a _ t o t a l - e r n a m  -  sy-uname.

MODIFY total FROM w a _ t o t a l .

READ TABLE extract WITH KEY < v i m _ x t o t a l _ k e y > .

IF sy-subrc IS INITIAL, 

extr a c t  =  w a _ t o t a l .

MODIFY extract INDEX sy-tabix.

ENDIF.

ENDIF.

ENDLOOP.

ENDFORM.

You can m odify the ABAP code to perform  additional operations. For exam ple, 
you  can store the creation and m odification dates into the different colum ns by 
distinguishing the processing state from  predefined field sym bol <action>.

6. Save and activate the source code. N ow  the b e f o r e _ s a v e  subroutine w ill be 
called from  table m aintenance dialog w henever you  add, modify, or delete a 
record.

There are plenty o f  events that you  can use in different situations. These events 
allow  you  to avoid w riting custom  m aintenance dialogs for table m aintenance 
requirem ents that can 't be satisfied by classical table m aintenance generation tools.



Tip ф

Creating View Clusters to Group 
Maintenance Dialogs Together 
for Better Maintenance
You can create view  clusters to group several m aintenance dialogs th a t belong to a  single 
business fu n ction  in on e m ain tenance cluster.

Table m aintenance dialogs allow you  to m aintain and transport business data in 
database tables. Although the m aintenance dialogs are sim ple and easy to use, 
som etim es it can be difficult to m aintain business data th at resides in m ultiple 
tables. You can create view  clusters for these tables to group m aintenance dialogs 
in a single m aintenance cluster for easier m aintenance.

a  And Here's How ...
View  clusters are used to com bine m aintenance dialogs that belongs to the same 
business function in a single m aintenance unit w hether they have a physical rela
tionship o r  not. Figure 1 show s an exam ple view  cluster w ith five m aintenance 
dialogs grouped in a single m aintenance unit.

«  Figure 1 View  
Cluster Example

Change View  " C o u n tr ie s O v e rv ie w

New Entres ®  ^  Ё В

Dialog Structure Countries

• D o tie s  
*  C ] Customers

CntryCode Country Code 
DE И*Э№УП 

I T  ITALY ▼
• CJ Orders 

• CD Employees KL NETHERLAND 

T P  TURKEY



Let's say th at y ou  w ant to group tables in a single view  cluster as in Figure 1 
because o f  th eir sim ilar business requirem ents. To create a view  cluster, follow  
these steps:

1. M ake sure each table you  w ant to group has an individual m aintenance dialog 
and can be m aintained w ith Transaction SM 30. I f  any are missing, create them 
in Transaction SE54 or Transaction SE11.

2 . Go to Transaction SE54 and click the Ed it  V ie w  Cluster  button on the toolbar.

3. Enter a new  nam e for you r view  cluster and click the C r e a t e / C h a n g e  button. 
A screen opens as show n in Figure 2.

N e w  Entries: Details o f  A d d e d  Entries

4? в
Dialog Structure 
*’  Header entry

*  О  Object structure
• DFieid dependence

• QEvents

View  Cluster zvc_ deho  

View Cbster Definition Maintenance

Activate

Short text 

Compare Flag No Information

View Cluster Definition Information

A u thcr______

Changed On 

Program Name 
Package ZABAP DICT

Hierarchical Maintenance Operation Handing Read Type

(•  Use n  Herarchy (Popup)

О  U s e r Herachy (Mandatory) 

О  Limit to  Cne Step

®Corrpiete  

0  Subtree

^  Figure 2 Create View  Cluster

4 . Enter the description in the S h o r t  t e x t  field, and then click the O b j e c t  S t r u c 

t u r e  node on the left tree.

5. Enter the technical nam e o f  the m aintenance dialogs into the V i e w / T a b l e  col
umn o f  the O b j e c t  s t r u c t u r e  list as show n in Figure 3, and fill other columns 
according to the follow ing descriptions:

► S h o r t  t e x t : Enter the text that will describe the table in the hierarchy.

► P r e d e c e s s .: Specify the higher e lem en t in the hierarchy. Enter the same 
ob ject nam e if  the current ob ject is on the root level.



Change View "Object structure": Overview

New Entries CQ E l Ф> HE © 1 3

Diabg Structure 

'  D H e a d e r entry
'  Q  O b ject structure 

• CD Feld dependence 

• C ]  Events

View Cluster zv c C IT IE S №  Fisid-dependence

O b ject structure

ViewД  able DDIC Short te x t Ftedecess. D. Pos Start Backgr n:m

ZVC_COUHTPY Countries zvc_coum R Y R ll □ □
ZVC_CITYV Cities ZVC_C01WTRY S 2 О □ □
ZCUSTOHERS Customers ZCUSTOHERS R (3 о □ □
ZORDERS Orcters ZCUSTOHERS В 4 о □ П
ZEHPLOYEES Emctoyees ZEHPLOYEES R  5  Q

£  Figure 3 Bu ild  Object Structure

► De p : Specify how  the dependent ob jects m ust be m aintained according to the 
follow ing definitions:

-  R: The ob ject is a header entiy.

-  S: You can select only one higher entry to m aintain records in subtables.

-  M : You can  se lect m u ltip le h igh er en tries  to m aintain  records in 
subtables.

► Pos: Enter the line num ber in which the table will be displayed in the naviga
tion hierarchy.

► Sta rt : Select the ob ject that will be displayed on the top o f  the hierarchy.

6. Select all tables from  the list, and click the G e n e r a t e  F i e l d  D e p e n d e n c e  button 
Fieid-dependence |) to autom atical!}' generate field dependencies (this is a m an

datory step). You can also select tables and click F i e l d  d e p e n d e n c e  from  the left 
navigation to m aintain field dependencies manually. Figure 4  show s the field 
dependencies generated for ou r exam ple.



Change View  "Fielddependence": O verview

New Entries EQ В  ®  EJ

Dialog Structure 
'  C l  Header entry 

7  □  Object structure 
• Q lF e k j dependence 

• HU Events

View Cluster zvc DEHO

FieW dependence

View/Table DDIC Field Predecess.

zvc_ couhtry | И  | zvc_comrrRY
ZVC_CITYV | В  |C0UHTRY_C0DE ZVC_COUHTRY

ZVC_CITYV | И  |СOUHTRY_MAHE ZVC_C0UNTRY

ZCUSTOMERS | И  | ZCUSTOMERS

ZORDERS 1 @  |CUST0MER_HUMB _ ZCUSTOHERS

ZEHPLOYEES I И  I ZEHPLOYEES

DDIC Pred. field Т У Р П

h
в
m

“a
a

C0UKTRY_C0DE 

COUNTRY HAKE S

CUSTOMER HUMB

Й  Figure 4  Autom atically Generated Field  Dependencies

7. Go back to the header entry from the left navigation, and click A ct iv a te  to gen
erate the view cluster.

8. Go to Transaction S M 3 4  to use the generated m aintenance dialog.



Tip

Using Delivery Classes to 
Control the Transport Behavior 
of the Database Table Data
You can set d ifferen t delivery class properties f o r  d a ta b ase  tab les to  categorize them, an d  
thus control the delivery an d  transport b ehav ior o f  tab le  data.

SAP systems have huge numbers o f  database tables that contain customizing, trans
actional, and system data. M any additional database tables are also created by 
customers during the system implementation to store customer-specific data.

W hen  a client copy, upgrade, language import, or a new  installation needs to be 
performed, it's important to determine which database tables will be transported 
or overwritten. You can use the delivery class property to categorize the database 
tables and transport/overwrite behaviors that are determined according to this 
property. We'll also show  you how to use this property to categorize custom data
base tables to specify the transport/overwrite behaviors.

a  And Here's How ...
You can set the delivery class for a database table in the D e l i v e r y  a n d  M a i n t e 

n a n c e  tab o f  the C h a n g e  T a b l e  screen in Transaction SE11. The following options 
can be selected for the delivery class:

► A

Select this option for application tables that stores master and transactional data.

► С

This option is used for customizing tables, which will be maintained only by 
customers.



► L

Temporary tables that will store temporary data must be  set to this option.

► G

This option is used for customizing tables that must be  protected against SAP 
updates. Only new  data may be inserted during an SAP update.

► E

This options is used for a control table. SAP and customers have separate key 
areas in these tables.

This option is used for system tables, which will be maintained only by SAP. 
Changes in these tables are treated as modification.

► W

This option is used for system tables. The contents o f  these tables can be trans
ported via separate objects.

These values affect the system behavior during installation, upgrade, client copy, 
and language im port activities. Table 1 illustrates the system behavior for all pos
sible conditions.

C lie n t  C o p y In sta lla t io n , U p g ra d e , a n d  La n g u a g e  
Im p o rt

C lie n t
D e p e n d e n t

C lie n t
In d e p e n d e n t

C lie n t  0 0 0 O th e r

C lie n ts

C lie n t
In d e p e n d e n t

A Copy' X Insert & 
Overwrite

X X

С Copy X Insert & 
Overwrite

X X

L X X X X X

G Copy X Insert & 
Overwrite

Insert Insert

E Copy X Insert & 
Overwrite

Insert & 
Overwrite

Insert & 
Overwrite

S Copy X Insert & 
Overwrite

Insert & 
Overwrite

Insert & 
Overwrite

W X X Insert & 
Overwrite

Insert & 
Overwrite

Insert & 
Overwrite

Й  Table 1 System Behaviors in D ifferent Conditions

1 D ata is  c o p ie d  o n ly  i f  e x p lic it ly  sp ecified  w ith  th e  p a ra m e ter  o p tio n  d u rin g  th e  c lie n t  cop y.



You can see that i f  you create a client-dependent table with class L and W, the 
table's contents aren't copied during client copy. All other types are transferred 
to  the new  client. Tables with delivery class A aren't copied to the target client, 
but you can explicitly set a parameter to copy the data also during the client copy.

Also note that i f  y o u  create a client-independent table, the contents w o n 't  be 
transferred with the client copy.

The delivery class also affects the behavior o f  the extended table m aintenance in 
Transaction S M 3 0  in the following conditions:

► You can transport table data entered in this transaction for tables with delivery 
classes W  and L.

► I f  you try to enter data into a table with delivery class G, the data is checked in 
Table TRESC, and the input is rejected i f  the namespace is violated.

► Delivery class value must be С for tables that will be maintained on a develop
m ent or test system and transported to the production system with a transport 
request.

It's important to set the correct delivery class values to the custom database tables 
according to these definitions. I f  y o u  d on 't  set this value carefully, y o u  w o n ’t get 
any error at first, but it can generate serious problems in the future during client 
copy or system upgrades.



Tip

Displaying and Analyzing Table 
Relationships in a Graphic
You can g en erate  a  g rap h ica l representation  to analyze the relationships betw een  d a ta 
b ase  tables.

W hen you start a new  development project with database tables that relate to each 
other, y o u  usually create foreign-key relationships to identify the relationships 
and maintain the data integrity. I f  you 're  creating tables with many foreign-key 
relationships or analyzing software that has database tables with m any foreign- 
key relationships, a com m on problem is figuring out the table relations with the 
tools that you used to create the tables. In this tip, we'll show  you how to bypass 
this issue by using a graphical representation tool in the ABAP Data Dictionary to 
visualize the foreign-key relationships o f  a table.

a  And Here's How ...
W hen y o u  display or modify a database table in Transaction S E l l . y o u  can see the 
foreign-key relationships in the C h e c k  t a b l e  column in the E n t r y  h e l p / c h e c k  tab 
as show n in Figure 1.

Notice the check table definitions for the SFLIGHT table on this screen. However, 
y o u  can't see the foreign-key definitions that use this table as a check table on the 
same screen.



D ictionary: D isp lay Table

Ф  В Ф  й9й Д  □  i  И  Techrical Settings Indexes... Append Structure...

Transp. Tabte s f l i g h t  Active

Short Descrption Flight

Attributes Deivery and Wantenance Fields Entry he^/check C urency/Q ucrtity  Fields

Search Help l 1 / 1 4

Field

HANDT

Data etement 

S_HANDT

Data T ... 

CLNT

Foreign ., . Check tabe  

T 0 0 0

Origin o f the  input help

I n p u t  h e lp  im p le m e n te d  u i t h  c _

CAPPID S_CAPP_ID CHAR

IZJ

0 SCAPP I n p u t  h e lp  im p le m e n te d  u i t h  с ...

CONNID S_C0NH_ID NUNC 0 S P F L I I n p u t  h e l p  im p le m e n te d  u i t h  с

FLDATE S_DATE DATS □ I n p u t  h e lp  b a s e d  o n  d a t a  ty p e

PRICE S_PR IC E CUPP □

CURRENCY S_CUPRC0DE CUKY 0 SCUPX I n p u t  h e l p  im p le m e n te d  « i t h  c _

PLANETYPE S_PLAHETYE CHAR 0 SAPLANE I n p u t  h e l p  im p le m e n te d  u i t h  c...

SEATSHAX S_SEATSMAX 1ИТ4 □ I n p u t  h e l p  u i t h  C ix c d  v a lu e s

_■SEATSnfr. -------------- S_SEAISOCC------------л е и — i 1

Л  Figure 1 Foreign-Key Relationships o f  a Database Table

Now, say you w ant to draw the graphical representation o f  the foreign-key defini
tions o f  the SFLIGHT table. Click the Graphic  button (|Йэ|) on the toolbar to see 
the graphic as shown in Figure 2.

Dictionary: Foreign K e y Relationships

&  ^  < 2  Ш  D  ^ m g .  ^ O u t g .  Sgcheck Tabes o(gFore*yi key tables Щ

l:C N

£  Figure 2 Graphical Representation o f  Foreign-Key Relationships o f  the S F L IC H T  Table



As you can see in Figure 2, tables that are defined as check tables in the fields o f  the 
SFLIGHT table are displayed. Table descriptions and cardinalities are also displayed 
in the graphic. You can use the following functions on the toolbar:

► I f  there are too many tables on the graphic, you can use the zoom functions on 
the toolbar to Zo o m  In ( [Щ  and Zo o m  O ut

Use the Hid e  function Q^J) to hide the tables that y o u  don't w ant to see on the 
graphic.

Select any table from the graphic, and click the Ch e c k  Ta b l e s  button to add the 
chcck tables o f  that table to the graphic.

Select any table from the graphic, and click the Fo r e i g n  k e y  t a b l e s  button to 
add the tables that use the selected table as a check table to the graphic.

Select any table, and click the S e l e c t  i n g o i n g  r e l . button d^ing. |) to highlight
the tables that are used as a check table in the selected table.

► Select any table, and click the S e l e c t  O u t g o i n g  R e l . button d^Qutg. to high
light the tables that use the selected table as a check table.

► Click on  any o f  the lines b etw een  the tables to open the foreign-key 
definition.

You can use this graphical representation to  visually analyze the relationships 
betw een the database tables that are used in an application. For example, when 
you 're  trying to figure out the logic o f  an ABAP program that was developed by 
som eone else, you can use this graphic to visualize the big picture and understand 
the business processes that lie behind the application. You can also add this graphic 
to  the technical docum entations to describe the database relations used in the 
software.



Tip 3
Logging Data Changes 
in a Database Table
You can record a n d  m on itor the changes to  the existing d a ta  records o f  a  d a ta b ase  tab le  
by enabling the logging in d ica tor  f o r  th a t table.

Sometimes y o u  need to log data changes to the database table that stores critical 
information. This is required particularly for auditing purposes, and it allows you 
to go back to any point in time and analyze the changes that have been made to 
the database records. Using the ABAP Data Dictionary, you can enable the logging 
for changes to the database table data and then analyze them in the future. This 
feature is used mostly to m onitor the changes on the database tables that contain 
critical information.

a  And Here's How ...
First, activate the table auditing feature from  the system parameters to enable 
logging for database tables by using the r e c / c l i e n t  param eter in the system 
parameters.

After making sure that the table auditing feature is active in the system, enable 
the function to log changes for a database table data. To do this, go to Transaction 
S E 1 3, o r  use the T e c h n ic a l  S e t t i n g s  button on the D is p l a y /Ch a n g e  Ta b l e  screen 
in Transaction S E 1 1 ;  select the Lo g  d a t a  c h a n g e s  checkbox in the table as shown 
in Figure 1.



Name 'ZCUSTOMERS Transparent Table

Short text C u s to n e c s ....................................... 1

Last Change ABDUL 0 5 .0 1 .2 0 1 2

Status Revised Saved □

Logical storage parameters

Data class |APPL0| Master data, transparent tables

Size category 0 Data records expected: 0  to  3.100

Buffering_______________________________________________________

•  Bjffering not allowed 

Buffering allowed but switched off 
О  Buffering switched on

Buffering type

^ S rg le  records buff.

Generic Area Buffered No. o f key fields

□Fully Buffered

J^lLog data changes 

□ W rite  access orty with JAVA

Л  Figure 1 Enabling the Logging fo r  Data Changes

Now, all changes to the records o f  the database table that are performed directly 
by a user or through an application are recorded in a log table; to display the logs, 
go to  Transaction SCU3. You can also get the list o f  the logged tables using the L i s t  

o f  t h e  l o g g e d  t a b l e s  button in Transaction SCU3.

D isp la y  th e  Lo g
To report the changes for a database table that has the Lo g  d a t a  c h a n g e s  flag 
checked, follow these steps:

1. Go to Transaction SCU3.

2 . Click the Ev a l u a t e  Logs button in Transaction SCU3.

3. Enter the name o f  the table in the C u s t o m i z i n g  O b j e c t /Ta b l e  field.

4 . Adjust the start and end dates for the time range you 're looking at, and run the 
report.

Figure 2 shows the sample Transaction SCU3 result that shows the changes in Table 
ZCUSTOMERS.



Evaluation o f  change logs

@  Techn. information Logging: Display status 

Custom izing O b jects: Change Logs

Customers

Technical Name: ZCUSTOMERS

Client: 001

Date : 05.01.2012 U ser: ABDUL

K e y  Fields Function Fields, Changed

Time Customer N Field Кале Ol d  Neu

00:57:35

00:57:35

2

1

Address TEST2 

Address (JAKMAK HAH. TAVUKgUYOLU CAD. TEST1

Й  Figure 2 Evaluation o f  Change Logs

Here, you can see the username o f  the person who changed the record, the time 
o f  the change, the key fields o f  the changed records, and the old and new  values 
o f  the changed field.

Keep in mind the potential performance drawbacks o f  logging the changes. W hen
ever a change occurs on a table that is flagged to log changes, a new  record is added 
to the log table. This can produce a v e r y  high load on the system if  y o u  log the 
changes for a table that is updated frequently by many users.



Tip

Linking Text Tables to 
Main Tables to Use Multi- 
Language Applications
To m ain tain  a n d  use applications th a t will b e  read  in several languages, y o u  can create  
text tab les to store language-dependent in form ation  an d  then link those tab les to the 
m ain  tables.

W hen you 're  developing an application that will be used in different languages, a 
lot o f  information will change according to the user's language. This is much more 
than translating the screen texts into multiple languages—y o u  must also consider 
the language-specific business information that must be maintained in different 
languages such as country names or currency names. We'll show you how to create 
text tables and bind the key information o f  the main table to the different values 
in the text tables depending on the user's logon language.

Ю  And Here's How ...
Suppose you 're  creating a table that will contain country codes and country names. 
Normally, you could create a table and add the country code and country name col
umns to that table. However, i f  the table will be used in more than one language, 
y o u  have to maintain the country names for each language. The best way to do 
this, in terms o f  relational database design, is to create another table that will be 
linked to the main table with primary keys that contain additional language keys.

Follow these steps to create a country table and link a text table to the country 
table to store the country names:



1. Create the table to store the country keys in Transaction SE11 (note that the 
country names w on't  be stored in this table). To keep this example simple, only 
put the country code in the main table. Figure 1 shows the country table that 
contains the country key only.

Transp. Tabte ZCOUNTRIES Active 

S hat Description Countries

Attributes Detvery and Maintenance Fields Entry help/check Curency/Qj^ntity Fields

1Л?| SrchHe* I Predefined Type |

Field Key Ini... Data element Data Type Length Deci... Short Descrption
flANDT V V MAHDT CLNT 3 OOent
COUNTRY CODE ✓ ✓ LAHD1 CHAR 3 0 Country Key

□  □

Л  Figure 1 Country Table

2 . Create a second table with an additional language key (SPRAS). You can use the 
same table name but add "T" to the end (e.g., ZCOUNTRIEST) to describe that 
this is the text table o f  the ZCOUNTRIES table. Create the table as shown in 
Figure 2.

Transp. Tabte 

Short Description

z c o u n i r i e s t  

Country Names

Active

Attributes Detvery and Maintenance Fields Entry help/check Currency/Quantity Fields

Srch He<p I | Predefined Type

Field Key im... Data element Data Type Length Deci. Short Descrption
HANDT 0 0 MANDT CLNT 3 0 Client
SPRAS 0 * SPRAS LANG 1 o Language Key
COUNTRY CODE 0 0 LAND1 CHAR 3 0 Country Key
COUNTRY NAME I D □ ZCOUNTRY NAME CHAR 20 0 Country Name

n

£  Figure 2 Text Table fo r  the Country Table

Notice that we only added the additional language column to the primary key 
and country name column to store the language-dependent country name.

3. Create a foreign-key relationship to link the current table as a text table o f  the 
country table. Select the COUNTRY_CODE row, and click the F o r e i g n  K e y s  

button ( И ) . Fill in the details as shown in Figure 3.



&  Change Foreign Key ZCOLNTRIEST-CCUNTR Y.CCOE

F cre ign  Key Fields

Check ta b le  ChkTabFId F o r.key ta . . .  Fore ign Key Fe ld G eneric Constant

ZC O U lfra iE S  HANDT ZCOUNTRIE . HANDT □
ZCO UlflR IES COUNTRY C 0_ ZCOUHTRIE COUNTRY CODE □

□

« ► 1 | 4  ►

Short text 
Check table ZCOUTfTRIES Generate proposal

Screen check 

V  Check reawed
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p~̂ Tffiwwiaiix]
^  Figure 3 Creating a Foreign Key to L in k  the Table to the M ain  Table as a Text Table

Select the F o r e i g n  k e y  f i e l d  t y p e  as K e y  f i e l d s  o f  a  t e x t  t a b l e , and select the 
proper cardinality. You can't select С cardinality on the left side because there 
must be a record in the check table that refers to the record in the text table. 
Otherwise, it would refer to an inconsistent record.

You've now  created the text table to store country names and linked that table 
to the main country table.

4 .  Now y o u  can use these two tables in the applications and create country names 
in as many languages as you like by creating records in the text table with dif
ferent language keys.

Note that your end users w on’t even notice the existence o f  the text tables. For exam
ple, when you open the main table in Transaction SE16 (Data Browser), it's displayed 
as a single table and maintained in the user's logon language. You can only notice 
the language dependence by directly displaying the text table as shown in Figure 4.

Main Table Text Table

MAN..
I rooi

L001 “TR
0 0 1  u s

C(XNTRY_COC€ CCXNTRY_NAME 
ЪЕ GERMANY

TURKEY
UNITEO STATES

Ш MAN SPRAS COUNTRY_CODE CCXWRY_UflMb
'm i DE GERMANY
Lo o i JE TR TURKEY
001 E US UNITED STATES
001 T DE ALMANYA
001 T US AMERIKA
001 T TR TURKlYE

«  Fig u re  4 
Representation o f  
M ain Table a nd  Text 
Table



Tip

Using Buffering Options for 
Database Tables to Improve 
System Performance
You can use bu fferin g  options f o r  d a ta b ase  tab les to im prove the access p er form an ce f o r  
tab les th a t a re  used frequently .

I fy o u ’re creating a database table that will be accessed frequently by system appli
cations, y o u  need to consider the quality o f  the access performance to the database 
table. Normally, whenever a record is requested from a database table, the applica
tion server must get this record from the database server. This operation can have 
a significantly negative effect on system performance. To avoid this issue, you can 
use som e little-known buffering options for database tables to reduce database 
access by getting data from the buffer for frequently used tables. This will decrease 
u n n ecessa ry  network load and increase overall system performance.

О And Here's How ...
Each database system has a buffering mechanism that’s used to run SAP systems. 
However, application servers still need to access the database server to get the 
records w hether it’s in the database buffer o r  not. This increases the database 
server performance when responding to the request com ing from the application 
server.

The SAP system has another buffer that resides in application servers; the servers 
use this buffer to obtain often-used data directly from the buffer without having to 
access the database server. This buffer leads to an additional increase in the system 
performance. I f  there’s more than one application server, there are separate buffers



on each. Figure 1 illustrates the buffering mechanism that's used in systems with 
more than one application server.

Й  Figure 1 Buffering Technique in  S A P  Systems

I f  a change occurs in data buffered locally on the application servers, all other 
application servers are notified, and the buffers are updated asynchronously to 
avoid inconsistencies. I f  the buffered table is updated frequently on the system, 
this synchronization operation generates another load on the system. You must 
consider removing the buffer for these types o f  tables. Buffering is meaningful for 
tables that are read frequently but updated rarely.

D e fin e  B u ffe r in g  O p tio n s
You can define buffering options in a database table that can be accessed through 
the D i s p l a y  T a b l e  screen in Transaction SE11 or Transaction SE13. Figure 2 shows 
the buffering options that can be selected.



Buffering

Buffering no t allowed 

С Buffering alow e d b u t switched off 

• Buffering switched on

Buffering type

1 'Single records buff.

“  Generic Area Buffered 

Iv lF t iy  Buffered

N o . o f key fields ____ □

Й  Figure 2 Buffering Options

Choose from these buffering options:

►  B u f f e r i n g  n o t  a l l o w e d  

Buffering isn't allowed.

► B u f f e r i n g  a l l o w e d  b u t  s w i t c h e d  o f f

Buffering is technically possible, but the performance depends on certain condi
tions on the customer system. It's switched o f f  initially but can be  activated by 
the customer.

► B u f f e r i n g  s w i t c h e d  o n

Buffering is switched on. The buffering type also must be specified for this case.

Ifyou  switch on buffering, you must also specify the buffering type. The following 
buffering types are available:

►  S i n g l e  r e c o r d s  b u f f .

The buffer is initially empty, but w henever a record is accessed, it's added to the 
record. This type o f  buffering is meaningful only when a few records o f  the table 
are accessed. It uses less space on  the buffer than other buffer types.

►  G e n e r i c  A r e a  B u f f e r e d

W hen a record is accessed, all o f  the records that match with the first n key fields 
o f  the accessed data are buffered. You can define the num ber o f  key fields in the 
N o. o f  k e y  f i e l d s  field.

►  F u l l y  B u f f e r e d

The buffer is initially empty, but all o f  the records are transferred to the buffer 
w hen a single access occurs to that table. Be careful about the table size when 
using this type o f  buffering.



Buffering is very useful to improve the system  performance, but it can also be 
dangerous i f  you don't use it correctly. Consider using single record or generic 
area buffering for large tables.

The following statements bypass the buffer and go directly to the database:

► Sel ect statem ent with a jo in  or subquery

► Aggregate functions (count, min, max, sum, avg)

► Group by

► Having

► Select Distinct

► Ord e r  By

Sometimes, you may need to bypass the buffer for certain conditions. You can add 
the bypassing buffer option into the select statem ent to bypass the buffer and go 
directly to the database in such cases.



Tip 3
Using Lock Objects to 
Control Multi-User Access 
to Table Records
You can keep  m ultiple users f r o m  accessing the sam e d a ta  records a t  th e  sam e tim e, an d  
therefore avo id  inconsistencies in the d a ta , by  settin g  lock objects w ithin ABAP code.

W hen you 're  developing an application that requires inserts and updates to data
base tables, you need to stop users from accessing and changing the data in these 
tables while you 're  working. Otherwise, an inconsistency may occur i f  one user 
changes the data while the other user is using the unchanged version o f  the data. 
In this tip, we'll show  y o u  how to use lock objects to control this type o f  simulta
neous access to the business data.

a  And Here's How ...
A lock mechanism must be used in all applications that perform an update in busi
ness data. You can create a lock ob ject by selecting the L o c k  o b j e c t  option and 
clicking C r e a t e  in Transaction SE11. Note that the naming convention is a little 
bit different for lock objects than the normal ABAP W orkbench objects —the name 
must start with EZ or EY.

Suppose that you 're  developing an application that creates and updates the sales 
order data in database Table ZORDERS. A single order is identified with an order 
number, so y o u  must lock the records that belong to that order num ber w hen
ever a user enters the change screen for that order. I f  another user tries to modify 
the same order, an error message must be displayed to notify the user that the 
order is currently being edited by another user. This mechanism is used for all



objects in SAP systems, and y o u  can add the same functionality to you r custom 
developments.

Let's create a lock ob ject for Table ZORDERS:

1. Go to Transaction SE11.

2 .  Select L o c k  o b j e c t ; enter the nam e o f  the lock ob ject as "EZORDERS", and 
then click Cr e a t e .

3. Enter the short description.

4 .  Select the checkbox A l l o w  RFC ify o u  want the generated functions to be called 
from outside.

5. Navigate to the Ta b l e s  tab, and enter the nam e o f  the table in the N a m e  field.

6. Select the appropriate lock mode. This will be used as a default value in the 
generated function module. You'll be able to specify other lock modes with the 
function module. The following options are available:

S: (shared lock)
M ore than one user can request and get this type o f  lock.

► E: (exclu sive  lock)
Only one user can get this type o f  lock for an ob ject at a time. I f  a user gets 
this type o f  lock for an object, all other requests for exclusive and shared locks 
are rejected. Further locks can only be requested by the lock owner.

X : (extended exclusive  lock)
An extended version o f  the exclusive lock. The only difference is that all fur
ther locks are rejected even i f  the request is coming from the lock owner.

O: (o p tim istic  lock)
This is the same as a shared lock but can be  converted to an exclusive lock 
later in the transaction. This lock type is used when a transaction is opened 
in change mode but isn 't likely to have an update in the transaction. I f  an 
update is triggered in the transaction, this lock is first converted to an exclu
sive lock by requesting a new  lock with lock mode R for the same object, and 
the update is performed only i f  the lock is successfully converted to the exclu
sive lock.

R

This type o f  lock is requested to change the optimistic lock to the exclusive 
lock i f  an update must be  triggered for an object.



► C, U, V, W
These lock modes are used only to perform collision checks. They don't set
the lock but only return the result as i f  the lock is requested. It's like a test
run. You can use the following lock modes to perform collision checks:

-  Lock mode U is used to test lock mode X.

-  Lock mode V is used to test lock mode E.

-  Lock mode W  is used to test lock mode S.

-  Lock mode С is used to test lock mode R.

It's also possible to add other tables that will be  locked together with the pri
mary table to the S e c o n d a r y  T a b l e s  list. All o f  the secondary tables must be 
linked with foreign keys. Foreign-key relationships o f  the tables must be in a 
tree structure. Each subnode in a tree must be a check table o f  the higher node.

7. Navigate to the Lock parameter tab, and set the keys that will be used as import 
parameters in the function module that will be used to add or remove the table 
from the lock table. The system offers the keys o f  the lock table by default. You 
can make changes i f  you want.

8. Save (0) and activate (Щ ) the lock object.

The lock o b ject is now ready to use. Two function modules are automatically 
generated:

► ENQUEU E_ E Z ORDERS will be used to lock the table.

► DEQUE U E _ E Z O R D E R S  will be used to release the locks on the table.

Now you can use these two functions in the ABAP programs to set and release 
locks for the business data.



Tip

Creating Alternative 
Search Help Paths with 
Collective Search Helps
You can o ffe r  altern ative search p a th s  to  the user by com bin ing several search helps into 
a single search help.

Search help  is one o f  the m ost useful features o f  the ABAP W orkbench, providing 
easy access to possible entries for screen fields. In a search help, a table or view 
must be defined to populate the possible values list, and the user can use the selec
tion parameters to filter the list. Sometimes, there can be m any different paths to 
populate the possible values list.

To allow users to use all search helps together, you can create a separate search 
help for all possible selection paths and com bine these search helps into a collec
tive search help. Collective search helps can be used to enhance the functionality o f  
elementary search helps, and you can even im plem ent you r custom requirements 
with search help exits and generate search screens that would normally need too 
many lines o f  ABAP codes to be  written.

О And Here's How ...
Elementary search helps must be created before creating the collective search helps. 
Each search help may have a different interface and selection tables, but all o f  these 
interfaces must be mapped to the main collective search help. However, it isn't 
necessary to use all interface parameters in each search help.



Figure 1 shows an example o f  a collective search help that's used to search for a 
sales order.

Display Sales Order: Initial Screen

^Sa'es ^ I te m  overview ^Ordering party &  Sates Document (2 )

Oder

Search Criteria 

Purchase Order No. 
Soklto party 
Del very
Bing Dociment 
WBS Element

ш Search

Sales documents, not fufly confirmed Sales documents by custom» H l i  B B P jВ̂
Partner

Partner Function 

I Sales Orgariration 

Sales Office 

Sales Group 

Distrtutkxi Channel 

Dfwsicn

Sales Document Type 

Piirrha^p rrri^r nrv

glSP

i— 1 1

Sates document accordng to  customer PO number
Sates documents, not f l y  confirmed
Sates docirnents by customer
Credt memo request for rebate
Delayed sales documents
Sates documents by payment card
Sates Documents by Material Number

Й  Figure 1 Collective Search Help fo r  a Sales Order

As you can see in Figure 1, several search helps are defined in a single collective 
search help, and the user can use any o f  them by selecting from the list.

Let's create our custom collective search help for order selection by using the 
search helps provided for orders:

1. Go to Transaction SE11.

2 .  Select the Search Help  radio button and enter "ZSH_ORDERS" in the text field.

3. Click Create .

4 . Select C o l l e c t i v e  s e a r c h  h e l p  on the popup and click C o n t i n u e .

5. Enter the short description for the search help, and enter "VBELN" as the search 
help parameter as show n in Figure 2.

6 . Navigate to the I n c l u d e d  s e a r c h  h e l p s  tab, and enter the name o f  all search 
helps in the S e a r c h  H e l p  list. For example, you can include the following search 
helps:

► VMVAB: Sales documents by description

► VMVAE: Sales documents by customer

► VM VM O: Sales documents by material number



Colective srch hip zsh  orders New

Short descrptcn Sales Order I

Attributes Defintion Included search helps

Srch. help exit 1

№ № 0
Parameter

Search help parameter Imp Ex... Data element Defaiit value □
VBELN 17 VBELN A

□ □
□ □

________________________LL

Л  Figure 2 Creating Collective Search Help

7 .  N o w  y o u  n e e d  t o  a s s i g n  t h e  i n t e r f a c e  p a r a m e t e r s  o f  e a c h  s e a r c h  h e l p  t o  t h e  

c o l l e c t i v e  s e a r c h  h e l p ' s  i n t e r f a c e  p a r a m e t e r s .  S e l e c t  t h e  s e a r c h  h e l p  f r o m  t h e  

l i s t ,  a n d  c l i c k  t h e  Pa r a m . a s s i g n m e n t  b u t t o n  t o  a s s i g n  t h e  s a l e s  o r d e r  d o c u 

m e n t  n u m b e r  f r o m  t h e  i n c l u d e d  s e a r c h  h e l p  t o  t h e  i n t e r f a c e  p a r a m e t e r .

8 .  A  p o p u p  d i s p l a y s ;  c l i c k  Y e s  t o  c o n f i r m  t h e  p r o p o s a l  o f  t h e  a u t o m a t i c  p a r a m e t e r  

a s s i g n m e n t .

9 .  M o d i f y  t h e  p r o p o s e d  p a r a m e t e r  a s s i g n m e n t  i f  n e e d e d ,  a n d  c l i c k  C o p y  t o  c o n 

f i r m  t h e  p a r a m e t e r  a s s i g n m e n t .

1 0 .  S a v e  d H l)  a n d  a c t i v a t e  (П П ) t h e  c o l l e c t i v e  s e a r c h  h e l p  a f t e r  y o u  f i n i s h  a l l  p a r a m 

e t e r  a s s i g n m e n t s .

1 1 .  F i n a l l y ,  c l i c k  T e s t  (q ) t o  s e e  t h e  g e n e r a t e d  s e a r c h  h e l p .

Y o u  c a n  n o w  a s s i g n  t h i s  c o l l e c t i v e  s e a r c h  h e l p  t o  t h e  f i e l d s  f o r  w h i c h  e n d  u s e r s  

m i g h t  w a n t  a l t e r n a t i v e  s e a r c h  o p t i o n s  i n  c e r t a i n  c a s e s .



Tip 3
Using Domains to Define Value 
Ranges for Database Tables 
and Structure Components
You can easily  create  reusable dom ains to  defin e value ranges a n d  technical settings f o r  
d a ta b ase  f ie ld s  a n d  structure com ponents.

W hen you create a database table or structure, you have three alternative ways to 
define technical characteristics for a database field or structure component. You can 
use the direct definition option or use data elements, but in both cases you have 
limited flexibility in the definition. To bypass this issue, you can create domains 
to define the technical settings and value ranges, and then reuse this domain for 
several database fields and structure components.

a  And Here's How ...
You can create the domain by selecting the D o m a i n  option in Transaction SE11. 
You can also create the domain using forward navigation within the D a t a  E l e m e n t  

screen. Figure 1 shows the initial screen when you start creating a domain.

In the D e f i n i t i o n  tab, define the format and output characteristics for a domain. 
Specify the data type and additional properties in the f o r m a t  section, and enter 
the output options in the O u t p u t  C h a r a c t e r i s t i c s  section.



Dcmain

Short Description

ZMOHTH Nev/(Revised)

Definition

Format

Data Type В Z l
No. Characters
Decimal Places

Output Characteristics 

□AM/PM time format scppcfted 

Output Length
Output 0 Normal

С on vers. Routine

□S&i
□ Lo w e r Case

Й  Figure 1 Creating a Domain

Navigate to the V a l u e  R a n g e  tab. There are three types o f  value ranges that can 
be defined for a domain as show n in Figure 2.

Properties Definition Val ue Range

w m m m  и
Single Vais

I Fix.Val. Short Descript. □

Intervals

Lower krmt UpperLimit Short Descript. □
A
▼

Value Table

£  Figure 2 D efining a Value Range fo r  a Domain



I f  th e  p o s s ib le  v a lu es  th a t  th e  d o m a in  c a n  tak e  a re  f ix e d ,  a n d  y o u  c a n  lis t  b y  sing le  

e n tr ie s ,  d e f in e  t h e  v a lu es  in  th e  S i n g l e  Va l s  part .  F o r  e x a m p le ,  i f y o u ' r e  d e f in in g  

a d o m a in  to  u se  f o r  t h e  m o n t h  fie ld , y o u  c a n  e n t e r  th e  m o n t h s  as s in g le  v a lu es  to 

th is  list.

S o m e t im e s  it  m a y  n o t  b e  p o s s ib le  to  d e f in e  s in g le  v a lu es ;  in s tea d , in te rv a ls  can  

b e  d e f in e d  in  th e  I n t e r v a l s  part .  F o r  e x a m p le ,  y o u  c a n  u se  a 0 - 1 0 0  in te rv a l  f o r  a 

d o m a in  th a t  w il l  b e  u sed  f o r  th e  p e r c e n ta g e  fie ld .

You c a n  add m o r e  th a n  o n e  in terv a l in to  th e  list an d  also  c o m b in e  in te rv a ls  w ith  

th e  s in g le  values.

You c a n  a lso  d e f in e  a v a lu e  ta b le  th a t  c o n ta in s  th e  va lu es th a t  th e  fie ld  c a n  tak e , b u t  

d e f in in g  a v alue ta b le  h e re  d o e s n ' t  i m p l e m e n t  the  v alue  ch e c k .  T h e  v a lu e  ta b le  is 

p ro p o s e d  as th e  c h e c k  ta b le  w h e n  y o u  c re a te  a fo r e ig n  k e y  fo r  th e  fie ld  th a t  l in k ed  

to  th is  d o m a in .

N o w  y o u  c a n  r e u s e  th is  d o m a in  in  se v e ra l  d a ta  e l e m e n ts  an d  u se  th e se  d a ta  e le 

m e n ts  in  d a ta b a s e  fie ld s  a n d  s tru c tu re  c o m p o n e n t s  w h e r e  y o u  w a n t  to  ass ig n  the  

v a lu e  ran g es  d e f in e d  in  th e  d o m a in .

U sin g  v a lu e  ran g es  in  d o m a in s  is v e iy  p ractical w h e n  t h e  p o s s ib le  v a lu es  t h a t  fie ld  

c a n  ta k e  w o n ’t  c h a n g e  in  t im e .  I f y o u  e n t e r  f ix e d  valu es in to  a d o m a in ,  an  a u to 

m a t ic  s e a rch  h e lp  ap p e a rs  in  all s c re e n  fie ld s  th a t  u s e  t h a t  d o m a in .  I f  a  s e a rch  help  

o r  fo r e ig n  k e y  are a ss ig n ed  to  th e  fie ld  a t  a  h ig h e r  leve l,  th e  v a lu e  ran g e  d e f in e d  in 

th e  d o m a in  is o v e rr id d e n  b y  the  h ig h e r  le ve l a s s ig n m e n t .



Tip

Attaching Search Helps 
Directly to Data Elements 
for Global Availability
You can a tta ch  search helps to  d a ta  elem ents to  m ake the search help  av a ilab le  g lobally  

f o r  a ll f ie ld s  th a t  use th a t d a ta  e lem en t

Search helps can be  assigned to the screen elements in several ways. However, 
i f  you use the same data elem ent in multiple screen elements, database fields, or 
structure com ponents (which is com m on in SAP), it will be difficult to assign (or 
modify) the search help to all o f  these fields one by one.

In this tip, we'll show you how to attach a specific search help directly to the data 
elements. It will then be available for all screen elem ents, database fields, and 
structure com ponents that use that data element, which will make the search help 
easier to assign and modify en masse.

a  And Here's How ...
D e fin e  a n e w  d ata  e l e m e n t  o r  m o d ify  a n  e x is t in g  o n e  in  T ra n sa c t io n  S E 1 1 .  S e le c t  

th e  Da t a  T y p e  rad io  b u t t o n  a n d  n a v ig a te  to  th e  F u r t h e r  C h a r a c t e r i s t i c s  tab . 

H ere  y o u  c a n  d e f in e  the  s e a r c h  h e lp  n a m e  a n d  p a r a m e te r  as s h o w n  in  F ig u re  1.



Data e lem ent ZORDER NUMBER Inactive

Short Description O rder Number

A ttr ib u te s  Y Data T yp e  Further Characteristics Field Label

Search Help

Name

Parameters

VMVA

VBELN

Л  Figure 1 Assigning a Search H elp  to the Data Elem ent

Enter the name o f  the search help in the N a m e  field, and enter the export param
eter o f  the search help in the Pa r a m e t e r s  field.

I f  the assigned parameter is also an im port parameter, the value o f  the field is 
transferred to the search help as an import parameter when you trigger the search 
help. However, i f  there is m ore than one im port parameter in the search help, 
only the selected im port parameters are used in the search help. All o f  the other 
parameters are treated as empty.

This type o f  search help definition allows you to define a search help in a data ele
m ent and assign it to multiple objects that are linked to this data element. You can 
also make this assignment one by one to  the relevant objects i f  you 're  working 
on a small application. However, i f  the same data elem ent will be used by many 
developers, and you don't want them  to lose time by dealing with the same tasks, 
you can assign the search help to the data element.

Note that y o u  can override the search help definition on the data elem ent by 
assigning another search help on the database field, structure component, or screen 
element.



Tip

Adding Date Fields to 
Make Time-Sensitive Table 
Maintenance Dialogs
You can m ain tain  records th a t a r e  valid  f o r  lim ited  tim e periods by  using special fu n c 
tions w ithin tab le  m aintenance dialogs.

Sometimes y o u  may need to create a database table to store business information 
that is only valid for a specific time span. You must also ensure that these tables 
contain one valid record at a time at the most. W hen it comes to maintaining the 
records o f  these tables, the standard table maintenance dialogs are difficult to use 
because limiting the validity o f  one record manually and creating another record 
with a new  validity period can be frustrating and error-prone. Luckily, there are 
special functions in table m aintenance dialogs to handle the validity o f  the time- 
dependent records, which w e discuss in this tip.

a  And Here's How ...
In a tim e-dependent database table, y o u  must be able to create m ore than one 
record with different validity periods for the same business data and ensure that 
only one o f  those records is valid at a time. You can handle this situation by add
ing two date fields to identify the validity period o f  the record and adding one o f  
these fields to the primary key to be able to create m ore than one record for the 
same data.

W hen  creating a time-dependent database table, the following conditions must 
be satisfied:



► T h e  ta b le  m u s t  c o n t a in  tw o  fie ld s  to  r e p r e s e n t  s ta r t  a n d  en d  d a te d  f o r  th e  v a lid 

i ty  p e r io d  o f  a  reco rd .

► O n e  o f  th e s e  fie ld s  m u s t  b e  in  th e  k e y  fie ld , an d  th e  o t h e r  f ie ld  m u s t  b e  th e  first 

f ie ld  a f te r  th e  p r im a ry  key . T h is  a l lo w s  y o u  to in s e r t  m o r e  th a n  o n e  reco rd  fo r  

th e  s a m e  b u s in e s s  data.

► T h e  S t a r t  D a t e  f ie ld  m u s t  h a v e  o n e  o f  th e  fo l lo w in g  d ata  e le m e n ts :

► BEGDA

► BEGDATUM

► VIM .BEG D A

► T h e  E n d  D a t e  fie ld  m u s t  h a v e  o n e  o f  th e  fo l lo w in g  d ata  e le m e n ts :

► ENDDA

► ENDDATUM

► V IM _ E N D D A

A fte r  y o u  c re a te  a ta b le  a n d  g e n e r a te  th e  ta b le  m a in t e n a n c e  d ia lo g s ,  c h o o s e  E n v i 

r o n m e n t  • G e n e r a t e  T i m e - D ep . to  g e n e r a te  t im e  d e p e n d e n c e  w h ile  y o u 'r e  in  the  

T a b le  M a i n t e n a n c e  G e n e r a to r .  I f  y o u  f o r g e t  to  run  th is  s te p ,  s o m e  o f  th e  t im e -  

d e p e n d e n c e  fu n c t io n s  w il l  stil l b e  av a ilab le , b u t  th e y  w o n ' t  run  as e x p e c te d .

N o w , e n t e r  th e  ta b le  m a in t e n a n c e  d ia lo g  in  T ra n sa c t io n  S M 3 0 .  You 'll  n o t ic e  tw o  

n e w  b u t to n s  ad d ed  o n  th e  t o o l b a r  as s h o w n  in  F ig u re  1.

Time Dependent Table Maintenance

Persomel No. 
19807

Vald From 
04.03.2000
18.04.2004
18.07.2004

Valid To Department
17.04.2004 Customer Service
17.07.2004 information Technologies 
31.12.9999 Marketing

□

Л  Figure 1 Table M aintenance D ialog fo r  T im e-Dependent Table

N orm ally , y o u  h a v e  to  c re a te  c u s to m  t a b le  m a in te n a n c e  p ro g ra m s  to  h a n d le  t im e -  

d e p e n d e n c e ,  b u t  th is  t e c h n i q u e  a l lo w s  y o u  to  c re a te  ta b le  m a in te n a n c e  d ia lo g s  to  

m a in ta in  t im e - d e p e n d e n t  d ata  ea s i ly  w h ile  p re s e rv in g  th e  d ata  integrity.

T h e  fo l lo w in g  to o ls  w ill  h e lp  y o u  fu r th e r  m a n a g e  th e  t im e  s e n s it iv ity  o f  y o u r  b u s i

n ess  in fo r m a t io n :



►  E x p a n d  < - >  C o l l a p s e  button
Allows you to collapse the records to show  only the valid record for the current 
date. I f  there isn 't a valid record, the last record will be  shown. You can later 
select the record and use the same button to expand the records.

►  D e l i m i t  button
Allows you to create a new  record starting from a specific date and delimit the 
current valid record to the start date o f  the new  record.

W hen you try to create a record that overlaps with another record, the system auto
matically restricts the validity o f  the existing record to preserve the data integrity.



Tip

Using the Database Utility to 
Transfer Structural Changes 
to the Database System
You can preven t d a ta  loss by using the d a ta b ase  utility to  app ly  the structural changes  
in d a ta b ase  tab les  to the underlying d a ta b ase  system.

The ABAP Data Dictionary allows SAP systems to interact with the database tables 
independently o f  the underlying relational database system. Tables, views, and 
other dictionary objects have runtime objects that are used by ABAP programs to 
access the database tables. These runtime objects store the technical information 
about database objects and provide considerable increases in system performance 
during database access.

Ifyou  make a structural change to the database tables in the ABAP Data Dictionary, 
the changes can't be applied directly to the database system and an adjustment may 
be required to prevent the possible data losses. In this tip, we'll show you how to 
use the database utility to perform this adjustment.

a  And Here's How ...
W hen y o u  create a database table, view, or other dictionary elem ent in the ABAP 
Data Dictionary, a runtime ob ject is generated in the ABAP workbench to store 
information about the created object. ABAP programs use these runtime objects 
to access inform ation from these objects. The runtime objects are regenerated 
whenever a dictionary ob ject is activated in the ABAP Data Dictionary.



You can display the corresponding runtime ob ject o f  dictionary objects by opening 
the m aintenance screen for the ob ject in Transaction SE11 and using the following 
menu path:

U t i l i t i e s  •  R u n t i m e  O b j e c t * D i s p l a y

Figure 1 shows a runtime ob ject for a database table.

T  ra rs p a e n t ta b le  T  rn e s ta rro  r i r r t r r e  o b je c t

[fcAG_POJ>EIIO ^ 0 8 .0 1 .2 0 1 2  2 2 :0 4 :0 1
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Л  Figure 1 Runtim e Object f o r  a Database Table

I f  y o u  change the structure o f  a table in the ABAP Data Dictionary, the database 
ob ject is adjusted in the following ways depending on the type o f  the change, 
database system used, and w hether the table is empty or not:

► I f  only the order o f  the non-key colum ns is changed, the runtime o b ject is 
updated, but there is no need to update the column orders in the database.

► I f  the table is empty, it's deleted and recreated in the database.

► I f  the table isn 't empty, the system performs the change using the A L T E R  TABLE 
command.

► I f  the result o f  the A L T E R  TABLE command isn't successful, the table conversion 
must be run in the database utility.

C o n v e rs io n  P ro ce ss
Ifyou  make a structural change in the database table that requires a data-conversion 
process according to the preceding conditions, an error message is displayed as 
show n in Figure 2 w hen you try to activate the table in the ABAP Data Dictionary.



T e c h n i c a l  l o o  * o r  a a s s  a c t i v a t i o n
Q S  S e e  l o g  A B D U L 20120108225038 :A C T

Ш

©

C h e ck  t a b l e  ZAG_R0_DEH0 (ABD UL/08.0 1 . 1 2 / 2 2 :5 0 )  
F i e l d  HAME1: L e n g th  ch a n g e  

ALTER TABLE i s  n o t  p o s s i b l e
^  S t r u c t u r e  c h a n g e  a t  f i e l d  l e v e l  ( c o n v e r t  t a b l e  ZAG R 0 DEHO)

Й  Figure 2 Activation Error Received When the Structure o f  the Table is Changed

The conversion process can be performed using the following procedure in the 
database utility:

1. Go to Transaction SE14, and enter the name o f  the table in the O bj. Na m e  field.

2 .  Select the Ta b l e s  option in the D i c t i o n a r y  O b j e c t s  selection, and click the 
E d i t  button.

3. In the next screen, select one o f  the following processing types to run the con
version process:

► D irect : Conversion runs directly.

► B a c k g r o u n d : Conversion runs in the background.

► E n t e r  f o r  m a s s  p r o c e s s i n g : Puts the ob ject into the mass processing list, 
which can be processed later.

4 .  Select w hether the data should be saved or deleted during conversion, and click 
A c t iv a t e  a n d  a d j u s t  d a t a b a s e  to start (or schedule) the conversion process.

After y o u  start the conversion, i f  y o u  selected to delete the data option, the table 
is deleted and recreated with the new  structure. I f  you selected to save the data, 
the conversion process runs by performing the following steps:

1. The original table is renamed to a temporary table, and all indexes are deleted.

2 .  The new  table is created with the new  definition.

3. Old data is copied from the temporary table using the move-corresponding logic 
as in ABAP.

4 . The temporary table is deleted.

5. The secondary indexes are recreated.

During the conversion process, the table is locked to prevent data inconsistencies 
in the programs that use this table.



Defining Ranges Using 
Range Table Types
You can bu ild  b etter  d a ta b ase  queries by  using range tab le  types to create  range types 
a n d  use them  in the in terface parts  o f  the classes an d  fu n ction  modules.

Ranges types are very useful in ABAP programs because they allow y o u  to create 
special internal tables that can be used to build complex selection criteria easily and 
use it in logical conditions in statements such as s e l e c t ,  loop, and so on. Range 
type variables are generated automatically with the s e le c t - o p t io n s  statem ent in 
report programs, or you can explicitly define them using the range command. In 
this tip, we'll show  you how y o u  can create range table types in the ABAP Data 
Dictionary in order to transfer range types among programs, function modules, 
and classes.

a  And Here's How ...
A range table type is a  spccial type o f  table type that is defined in almost the same 
way as normal table types. You can create range table types by performing the 
following steps:

1. Go to Transaction SE11 and select the D a t a  t y p e  option. Enter the name o f  the 
R a n g e  T a b l e  T y p e  and click C r e a t e .

2 . Select the T a b l e  t y p e  option and click C o n t i n u e .

3. Enter a short description.

4 .  Change the table type to the range table type by choosing E d i t  • D e f i n e  As 
R a n g e s  T a b l e . The screen changes as shown in Figure 1.



Attributes Line Type In i t ia t io n  and Access Prmary Key

Associated type for LOW/HIGH components

Structued Row Type

(• Data Element

С Predefined Type
Data Type J ___ .. ....1
No. o f Characters ° Decimal Places o

Create

Л  Figure 1 D efining the Range Table Type

5. Fill in the details for the type—y o u  must set the data type that will be used to 
build the range type. You can either specify D a t a  E l e m e n t  or use P r e d e f i n e d  

D a t a  T y p e . This type defines the elementary type o f  the LOW  and HIGH fields 
o f  the range table.

6. Assign a row type ju s t  like y o u  would in normal table types. You can generate 
it automatically by entering the name in the S t r u c t u r e d  R ow  T y p e  and clicking 
the C r e a t e  button. This creates a structure using the specified D a t a  E l e m e n t  

y o u  defined in the previous step. In our example, w e used KUNNR as the data 
element. The structure is created as shown in Figure 2.

Attributes Components Entry help/check Currency/quantity fields

Predefined Type [________________________________ 1 / 4

Component Type Category Component Type Data Type Length Deci... Short Description
SIGH 1 Typ e - DDSIGN CHAP I  0 Type o f SIGN corrponer
OPTION I  Typ e ▼ DDOPTION CHAP 2 0 Type o f OPTION compo
LOW I  Typ e ▼ KUJWR CHAP 10 0 Customer Number 1

HIGH 1 Typ e ▼ KUNNR CHAP 10 0 Customer Number 1

Figure 2 Creating a Structure fo r  the Line Type o f  Range Table Type

You can also use the previously created structure and assign it to the range table 
type in the definition screen.

7. Save (U=il) and activate ( 0 the object.

Now, y o u  can use it in the function module or class interfaces and handle the com 
plex logical conditions in statements such as S e le c t ,  Loop, I f ,  and so on.



Tip ф

Using the Data Modeler to 
Create Data Models According 
to the SAP SERM Method
You can d isp lay  com plex d a ta  m odels in a  c lea r  a n d  easily u n derstan dab le w ay  by using 
the D ata M odeler  too l to  create d a ta  models.

W hen you 're  designing an object-oriented ( 0 0 )  application, data modeling is a 
good start to define the business requirements, identify business objects, and cre
ate a data model that will be used as a reference throughout the implementation 
phase. The ABAP W orkbench has a Data M odeler tool that y o u  can use to create 
data models according to the SAP SERM (Structured Entity Relationship Model) 
method.

The Data M odeler is a veiy useful tool not only to create data models for designing 
an application, but also to docum ent the data model fo ry o u r  existing application. 
A lot o f  developers find it difficult and tedious to create documentation for their 
applications; however, they can use data models to create documentations and 
keep them  up to date because the models are closely integrated with the ABAP 
Data Dictionary. In this tip, we'll show  you how  to use the Data M od eler tool to 
create data models according to the SAP SERM method.

a  And Here's How ...
You can use both top-down and bottom-up approaches for data modeling while 
using the Data Modeler.



D iffe re n t A p p ro a ch e s
In the top-down approach, the modeling starts with creating entities and specifying 
attributes for these entities. Then, you can link entities to the tables and views in 
the ABAP Data Dictionary. You can either use the existing tables or views or create 
new  tables or views for the entity types. The attributes o f  the entities are linked 
to the fields o f  the tables and views. I f  you add a new  field to the table or view, it 
can also be seen in the Data Modeler.

In the bottom-up approach, y o u  start with the existing application and create a 
data model for the existing tables and views in the application.

W o rk in g  w ith  th e  D a ta  M o d e le r
You can access the Data M od eler tool from Transaction SD11 or by using the fol
lowing path in the SAP menu:

T o o l s  •  A B A P  W o r k b e n c h  •  D e v e l o p m e n t  •  D a t a  M o d e l e r

On the initial screen, there are links to the SAP applications and SAP architecture 
that allow you to see the existing data model and views o f  the SAP system.

You can create entities and include these entities in the data models with suitable 
relations.

In Figure 1, you can see the existing data model BC_TRAVEL, which is created for 
the flight model.

«  Figure 1 Hierarchical D isplay f o r  the 
BC_TRA V EL Data M odel

D is p la y  D a ta  M o d e l: H ie ra rc h y  (S t a n d a r d  V iew )

4*Node ^S ubtree ffg  Reduced view

B C _TT?A\TL  F l i g h t  r e s e r v a t i o n

-----------BC_CLIEtfT A i r l i n e  c a r r i e r  c l ie n t
-----------BC_TCONTRY Country
-----------BC_CUPENCY C urrency
---------- B C _LA H G U A G  L a n g u a g e

— f f l  B C _ B P A P T  A i r l i n e  P a r t n e r

— CD BCJTPAVTIX T r a v e l Agency T ic k e t  Sales
— Q ) BC_PLANE Plane
— B C _ F L IG i r r  F l i g h t  C o n n e c t i o n

— 03 BC_LOCAL F l ig h t  l o c a l i t y
— О  BC_CAPRI A i r l i n e  c a r r ie r

----------- B C _ C A R R IE R  A i r l i n e

----------- B C _C O U H TER  S a l e s  o f f i c e

B C _C A R P L A H  P l a n e - a i r l i n e  a s s i g n m e n t

— QJ B C _B O O K  F l i g h t  b o o k i n g  

— CB BC JC ATC RH G  C a t e r i n g



The model contains entities and submodels. For example, BC_CARRI is a submodel 
that describes the A irline  carrier  data model, which contains three entities. Dou
ble-click on the BC_CARRI submodel to see the definition o f  the submodel. In the 
definition screen, clicking on the G raphic  button (Ц§) shows y o u  the graphical 
display o f  the A irline  carrier  data model as show n in Figure 2.

Data M odeler: Graphics (D isp la y M ode)

R j 3 g 3 ( g  G H y c e rte x t G  Attributes G O c tio n a ry  G D a ta  E»owser

Airline ca rrie r

Й  Figure 2 Graphical D isplay o f  the Data M odel B C _ C A R R I

There are three entities in the model, and you can also see the relationships and 
relationship types on the graphic. The relationships are defined according to the 
following definitions:

► A: Aggregating

► H : Hierarchical

► R: Referential

► X: External

The link betw een the entities specifies that the target entity depends on the source 
entity according to the relationship types described previously. The arrow on the 
relationship link also defines the cardinality o f  the dependent entity type according 
to the following definitions:

► Sin gle  arro w : C ard in a lity  1

Each source entity has exactly one dependent entity.



► V ertica l lin e  + sin g le  arro w : C ard in ality  С

Each source entity has a maximum o f  one dependent entiy.

► D o u b le  arro w : C ard in a lity  N

Each source entity has at least one dependent entry.

► V ertica l lin e  + d o u b le  arro w : C ard in a lity  CN

Each source entity has any num ber o f  dependent entities.

You can also access the attributes, dictionary assignments, and Data Browser for 
the entity by selecting it and using the appropriate button on the toolbar.
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In the SAP system, y o u  can adjust standard programs according to customer or 
business requirements in several ways. One o f  the greatest features that SAP pro
vides developers to enhance standard programs is the Enhancem ent Framework. 
You can use the tools provided in the Enhancem ent Framework to change the 
system standard without modifying the standard programs. This part o f  the book 
provides tips and tricks about using different ABAP W orkbench techniques that 
enhance out-of-the-box functionality.



Tip

Enhancing Standard Objects with 
Implicit Enhancement Options
You can p inpoint code poin ts th a t a re  su itab le  f o r  enhancem ent by enhancing stan dard  
ABAP program s a t  specific p laces in the source code.

There are m any enhancem ent points and enhancem ent sections placed in pre
defined locations in the standard ABAP programs that can be used to enhance the 
system. However, it isn 't always possible to find a suitable enhancem ent point in 
the source code that needs to be enhanced. The Enhancem ent Framework allows 
you to change standard system functionality by modifying the ABAP source code 
according to your client's custom requirements. We'll show you how to use implicit 
enhancem ent options in these cases, which allow you to enhance the source code 
at specific points in the ABAP programs w ithout modifying existing ABAP code.

a  And Here's How ...
You can use implicit enhancem ent options i f  there are no suitable explicit enhance
m en t options available in the source code. Implicit enhancem ent options are 
located in the source code so that you'll likely never need to modify the original 
objects again. You can find implicit enhancem ent options in the following places:



A t  th e  End o f  ... A t th e  B e g in n in g  a n d  E n d  o f  ...

► Includes

► Public, private, and protected sections of 
a local classes

► Im plem entation section o f local classes

► Interface definitions

► Structure defin itions

► Changing, im p o rtin g , and expo rting  
parameter lis t o f a method in local classes

► Form routines

► Function modules

► Methods

► Enhancement im plem enta tions (nested 
enhancements)

Let's im plem ent an exam ple im plicit enhancem ent. Suppose that you w ant to 
enhance demo Program BCALV_FULLSCREEN_DEMO to add an additional com 
m ent line to the list header show n in Figure 1.

A L  V  D em o: Fu llscreen Mode

^  а  ч  ъ  s <P Q <5 Ф I? Qb Qfi f f l  « Й 11

ALV demo fligh t overview
Valid to  October 1999 
Airport FFH Frankfurt

C u r r e n t D M 3

ID N o .  Ffcght Date 
A  17 14.06.2006

Arfare Curr.
422,94 US0

Plane Type
747-400

Capacity
385

Cvcupied
373

АД 17 12.07.2006 422,94 USD 747-400 385 369
AA 17 09.08.2006 422,94 U S D 747-400 385 367

«  Figure 1 A L V  List Header to be 
Enhanced

W hen you analyze the source code, you can easily see that the header is built in 
the subroutine COMMENT_BUILD:

FORM C O M M E N T _ B U I LD  USING LT_T0P_0 F _ P A G E  TYPE

S LIS_T_LISTHEADER.

DATA: L S _ L I N E TYPE S LIS_LISTHEADER.

LS_LINE-TYP =  ‘A ’.

* LS_ L I N E - K E Y : NOT U S E D  FOR T H I S  TYPE

LS_LIN E - INFO =  TEXT-105.

A P P E N D  LS _ L I N E TO L T _ T 0 P _ 0 F _ P A G E .

ENDFORM.

Thus, i f  y o u  can add you r com m ents to internal Table LT_TOP_OF_PAGE, you r 
comments will be visible in the report header.



As we mentioned, there must be  implicit enhancem ent options at the beginning 
and the end o f  the subroutine. You can see this using the following m enu path:

E d i t  •  E n h a n c e m e n t  O p e r a t i o n s  •  S h o w  Im p l i c i t  E n h a n c e m e n t  O p t i o n s
V

The implicit enhancem ent options are displayed as lines with quotes as show n in 
Figure 2.

13C FORH COHHENT BUILD USING L T  TOP OF PAGE TYPE
131 SLIS_T_LISTH EAI>ER .
132|
133j DATA: L3 _ L IN E  TYPE SLIS_LISTH EAD ER .
134 1 •
1 '* • •  L I S T  H E A D I N G  L I N E :  T Y P E  H

136 CLEAR L S _LIN E .
137| L S _ L IN E -T Y P  -  1H ' .
138: • L S ~ L I N E - K E Y :  N O T  U S E D  F O R  T H I S  T Y P E

139j L S _ L IN E -IN F O  -  T E X T -100.
140! APPEND L S _LIN E  TO  LT_TOP_OF_PAGE.
i4  ii -  S T A T U S  L I N E :  TYP E S
142| CLEAR L S _ L IN E .
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Figure 2 Displaying Im plicit Enhancement Options f o r  Subroutines

You can now  add you r ABAP code ju s t  before the ENDF O R M  statem ent to be able to 
add you r comments to internal Table LT_TOP_OF_PAGE.

Click the E n h a n c e  button (РЩ) on the toolbar to turn the ABAP Editor into enhanc- 
m em ent mode. Now, implicit enhancem ent options can also be identified with the 
m  sign on the left o f  the line. Position the cursor on the enhancem ent option 
ju s t  before ENDFORM, and use the following menu path to start the enhancem ent 
operation:

Г е о 1Т •  E n h a n c e m e n t  O p e r a t i o n s  •  C r e a t e  Im p l e m e n t a t i o n  )

Now, follow  these steps:



1. Select C o d e  as the type o f  enhancem ent in the C h o o s e  E n h a n c e m e n t  M o d e  

popup.

2 . Enter a name in the E n h a n c e m e n t  I m p l e m e n t a t i o n  field, enter the description 
in the S h o r t  T e x t  field, and then click the C o n t i n u e  button ( 0 )  to continue.

3. Enter a package and save.

4 .  Enter the transport request.

5. W rite  y o u r  code betw een the E N H A N C E M E N T  / E N D E N H A N C E M E N T  statements as 
show n in Figure 3.

A C T I O N  L I N E :  T Y P E  A  

CLEA R L S _ L I N E .

L S _ L I N E -T Y P  -  ' A ' .

L S L I N E - K E Y :  N O T  U S E D  F O R  T H I S  T Y P E

L S _ L I N E -I N F O  = T E X T - 1 0 5 .
APPEND L S  L IN E  TO  L T  TO P OF PA GE.

" jn e c t jv ’e ve rsio n
* $ * $ - S t a r t :  9 9 9 9 ------------------------------------------------------------
E N H A N C E M E N T 1 Z IH P L IC IT _ E N H A N C E H E N T .

CLEAR L S _ L I N E .

L S _ L I N E  T Y P  = ' A * .

L S _ L I N E - IN F O  =  ' 1 0 0  T h i n g s  Y o u  S h o u ld  K n o u  A b o u t  AB AP  W orfctoench1 

APPEND L S _ L I N E  t o  L T T O P O F P A G E .

ENDENHANCEMENT.

* $ ‘ $ - E n d :  9 9 9 9 -----------------------------------------------------------------------------------------------------------------------------------------

Л  Figure 3 Adding Source Code in  the Enhancement B lock

6. Click the E n h a n c e m e n t s  button to activate the enhancement, and execute the 
report to see the result as show n in Figure 4.

ALV demo flig h t overview
Valid to  October 1999 
A irport FFH Frankfurt

Current Data
100 Things You Should Know About ABAP Workbench

ID No. Fight Date Airfare Curr. Plane Type Capacity Occupied
A 17 21.07.2011 712,74 USD 747-400 385 375
AA 17 22.08.2011 712,74 USD 747-400 385 372
AA 17 23.09.2011 712,74 USD 747-400 385 374

«  Figure 4  Result o f  
the Enhancement



Tip

Creating Composite 
Enhancement Implementations 
to Group Enhancement 
Implementations Hierarchically

You can create  com posite enhancem ent im plem entations to  grou p  enhancem ent im ple
m en tations h ierarch ically  f o r  b etter  organization .

W hen you 're  creating enhancem ent implementations, you must assign them  to 
the packages like y o u  do for all other developm ent objects. You can simply group 
enhancem ent implementations in packages and package hierarchies to be able to 
organize them according to categories. However, i f  you 're  using enhancem ent 
implementations extensively, y o u  might w ant to look for a better way to organize 
them. Otherwise, finding the enhancements when you need to modify them in the 
future will be difficult. You can use composite enhancem ent implementations to 
group enhancem ent implementations hierarchically in a tree structure.

1 Д  And Here's How ...
Although you don't have to assign com posite enhancem ent implementations to 
enhancem ent implementations, it's useful to group enhancem ent implementations 
belonging to different packages in com posite enhancem ent implementations. You 
can even create a single hierarchy for all enhancements on the system. This will 
give y o u  an alternative way o f  grouping enhancements, together with using pack
ages and package hierarchies.

To create a composite enhancement implementation, right-click on the package name 
in the Object Navigator, and use the following menu path on the context menu:



C r e a t e  •  E n h a n c e m e n t * C o m p o s i t e  E n h a n c e m e n t  Im p l e m e n t a t i o n

Enter the ob ject nam e and description as show n in Figure 1, and click the green 
checkmark button to create the com posite enhancem ent implementation.

«  Figure 1 Creating a 
Composite Enhancement 
Im plementation

&  Create Composite Enhancement Implementation

Composite Enh. Implementation 

Short Text

SuDerord. Comp. Enhan. Irrplem.

Z H C M _ P A _ E H H A H C E H E H T S  

HCM-PA Enhancements

You can assign a superordinate com posite enhancem ent implementation on the 
same window to build m ore detailed hierarchical structure by assigning composite 
enhancem ent implementations to each other.

Now, y o u  can assign enhancem ent implementations to the composite enhance
m ent implementation that you 've ju s t  created. W hen  creating an enhancem ent 
im plem entation, you can assign it to a com posite  enh ancem ent im plem enta
tion directly on the C r e a t e  E n h a n c e m e n t  I m p l e m e n t a t i o n  window. Select the 
enhancem ent from the search help or create a new  one using the C r e a t e  button 
(fob as show n in Figure 2.

[&  Create Enhancement Implementation

Enhancement Imptementaton Z D E M 0 _ E W H A M C E M E N T 1 I

Short Text Demo Enhancement
■ .................................... 1

Composite Enhancement Implementation !

0 ®

£  Figure 2 Assigning a Composite Enhancement Im plementation to an Enhancement 
Im plementation

In the example shown in Figure 3, a root composite enhancem ent implementation 
ZHCM_ENHANCEMENT is created in Package ZENHANCEMENT, and all subor
dinate composite enhancements and enhancem ent implementations are linked to 
this root node.1

1 E nhancem ent implementations d on 't  have to be  in the same package. Even i f  they 're  in different 
packages, y o u  can see the w hole  structure in the O b ject  Navigator.
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* ! - ] . * ! -  M & )  I X i m n n i P I
Object Name Description
-  <3 ZENHANCEMENTS Enhancement Implementations

"  <3  Enhancements
•  <3 Composite Enh. Imptementatcn

'  <3 ZHCM ENHANCEMENTS HCM Enhancements
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~ <3 2HCM_PA_ENHANCEMENTS 
~ <3 Subordn. Enh. Implementation

HCM-Pa  Enhancements

» CD ZDEMO_ENHANCEMENTl 
* OZDEMO ENHANCEMENT2

Demo Enhancement 
Demo Enhancement 2

*r O  ZHCM_PO_ENHANCEMENTS HCM-PD Enhancements

» CD ZDEMO ENHANCEMENT3 Demo Enhancement 3
v <3 Subordn. Enh. Implementation

► d )  ZDENto_ENHANCEMENT4 Demo Enhancement 4
► □  ZHCM_PA_ENHANCEMENTS
► □  ZHCM_PD_ENHANCEMENTS

HCM-PA Enhancements 
HCM-PD Enhancements

^  Figure 3 Exam ple o f  a Composite Enhancement Im plem entation Hierarchy

Alternatively, y o u  can browse the enhancements in the E n h a n c e m e n t  I n f o  S y s 

t e m . Figure 4  displays the same C o m p o s i t e  E n h a n c e m e n t  Im p l e m e n t a t i o n  hier
archy in the E n h a n c e m e n t  I n f o  S y s t e m .

Repository Browser
^R epository Information System

H jT ag  Browser

^T ra n sp o rt Orgarizer

© T e s t Repository

^Enhancem ent Info System

(composite Enhancement Implementation 

1

Т Н Т П Ю Т г Щ П И Ш Я
Object Name Description

•  0  Composite Enh. Implementation Herarchy o f Comp. Enh. impl. and Their Subordinate Enh. imple л
~ E3 ZHCM_ENHANCEMENTS HCM Enhancements

• d  ZDEMO_ENHANC04ENT4 
^  E  ZHCM PD ENHANCEMENTS

Demo Enhancement 4 
HCM-PD Enhancements

• Ш  ZDEMD_ENHANCEMENT3 
^  0  ZHCM_PA_ENHANCEMENTS

• @  ZDEMD_ENHANCEMENT2
• SZDEM D ENHANCEMENT 1

Demo Enhancement 3

Demo Enhancement 2 
Demo Enhancement

► Ш  STANDARD JSO.DEFINITION
► Ш  SEUI_UNIT_TEST_COMP
► Ш  BADI_SCKTER_1

Definition In Accordance w ith ISO 8601 

SCKTER

£  Figure 4  Enhancement Info System



Tip

Using Nested Enhancements 
in Existing Enhancement 
Implementations1
You can nest enhancem ent im plem entations to several layers to avo id  m odifying existing  
enhancem ents a n d  losing y o u r  enhancem ent changes la ter  on.

W h e n  y o u  create a source code plug-in to im plem ent an im plicit or explicit 
enhancem ent option, the ENHANCEMENT and ENDENHANCEMENT statements are auto
matically created, and y o u  can im plem ent custom  code betw een them . Som e
times you may need to modify the existing enhancem ent implementation. I f  the 
enhancem ent is implemented in the customer namespace, you can simply modify 
the existing information according to the requirements. However, i f  the enhance
m ent is an industry-specific implementation, or it's a global implementation run
ning on a country-specific system, it may no t be appropriate or even possible to 
modify the existing enhancement. In this tip, we'll show  you how  to im plem ent a 
new  enhancem ent on top o f  the existing one and separate the different enhance
ments implemented on the same enhancem ent point for different purposes.

a  And Here's How ...
There are im plicit enh ancem ent points at the beginning and the end o f  the 
enhancem ent implementations. This helps y o u  nest the enhancements as shown 
in the example in Figure 1.

1 Applicable to SAP NetWeaver release 7 .3  and later.
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Л  Figure 1 N ested Enhancement Im plementation Example

Figure 1 shows that Report ENH_NESTED_DEMO is enhanced four times, with 
each enhancem ent creating a new  level. Let's go over the steps you need to follow 
to create a nested enhancem ent using this scenario.

1. Create enhancem ent implementation ENH_NESTED_DEMO_LEVEL_3.

2 .  An implicit enhancem ent point will automatically exist in the enhancem ent 
implementation that y o u  created in the previous step. Create a new  enhance
m ent implementation ENH_NESTED_DEMO_LEVEL_2.

3. Create as m any new levels as y o u  want. In the example in Figure 1, enhance
ments are nested up to four levels.

Figure 2 illustrates the structure o f  the enhancem ent layers created in Figure 1.



«  Figure 2 Using Nested  
Enhancements to Create 
Enhancement Layers

Nested enhancements allow you to create enhancem ent layers as shown in Figure
2 . This feature may no t be required in small implementations, but i f  you 're  using 
an IS-specific system or a country-specific system implemented by a global com 
pany, you 're  quite likely going to need to enhance the existing enhancements. If  
you modify the existing enhancement or repair the enhanced code instead o f  creat
ing nested enhancements, you'll lose the benefits o f  the Enhancement Framework. 
I f  the enhancements are changed in the future, you'll lose all o f  the modifications 
that you made on the enhancements. However, i f  you create a nested enhance
ment, you r enhancements w o n 't  be  affected by these updates even i f  the enhance
m ent changes.



Tip m
Using Enhancements 
When Modifying Standard 
ABAP Programs
W hen y o u  absolutely m ust m odify stan dard  ABAP program s, y o u  can create enhancem ent 
poin ts in stead  o f  directly m odify ing the source code w hen w orking with the program s.

Suppose you want to im plem ent a customer requirement in an SAP system that 
forces you to modify the standard ABAP program. W hen y o u  analyze the implicit 
and explicit enhancem ent options in the source code, you find that none o f  the 
enhancem ent options can be used to implement the solution. Although modifying 
the source code isn 't recomm ended because you'll lose the SAP support on the 
modified source code and need to perform time-consuming operations on it, you 
don't have any other option in this case. In this tip, we'll show  you a technique 
that will help y o u  benefit from the Enhancem ent Framework while modifying the 
standard ABAP programs.

a  And Here's How ...
You can normally modify the source code and im plem ent you r solution directly 
in the source code. However, because you always w ant to use the Enhancem ent 
Framework to modify standard SAP programs, y o u  can create an enhancem ent 
point at the source code location where you w ant to modify and im plem ent this 
custom enhancem ent point.

Let's walk through an example. Suppose y o u  w ant to modify Program BCALV_ 
FULLSCREEN_DEM O to add additional logic before the function module call 
REUSE_ALV_GRID_DISPLAY, and y o u  can’t find a suitable enhancem ent option.



M odify  the source code by adding following line ju s t  before the function call 
REUSE_ALV_GRID_DISPLAY:

E N H A N C E M E N T- P O I N T  ZDEMO.ENH SPOTS ZDEM0_SP0T.

Here, you can use either an existing enhancem ent spot or specify a new  enhance
m ent spot. W hen you save the source code, the popup w indow  appears as shown 
in Figure 1, and the system creates an enhancem ent spot (if it  doesn't exist). After 
y o u  click the C o n t i n u e  button (1^1). the enhancem ent point will be assigned to 
the enhancem ent spot.

_______________________________________________________________________ У i  E r h a n c e a t t e  O b je c t  1

ZDEH0_EHH | Type IPcogco»
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O A S  u x c n d itcr^  С Л  (STATIC Addtion) O lnrtxte  BcurW

•)As Cordicrval Cal (Sutabte fc* №*vDeclarative Statements)
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£  Figure 1 Assigning an Enhancement Point to the Enhancement Spot

This is the only modification that you must perform; the final appearance o f  the 
source code will be as show n in Figure 2.
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34&
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42& i_ b u r ie c _ a c c iv e  ■ 'X '
43$ I _ C A L L B A C K _ P R O G R A B  = G _ R E P I D

Й  Figure 2 Enhancement Point Created in a Standard A B A P  Program

You can now make use o f  all the benefits o f  the Enhancem ent Framework. This 
technique will definitely help you use the Enhancem ent Framework as a single 
point o f  access to all changes on standard objects.

G ' O v n o e  E r h a n e e m e r *  C p t i

Type ard Name



Activating or Deactivating 
Enhancements with the 
Switch Framework
You can  assign an  en han cem en t im plem entation 's p a ck a g e  to a  sw itch  to turn the 
enhancem ent im plem entation s on an d  o f f f o r  d ifferen t systems.

W hen you 're  developing an application that contains enhancem ent implementa
tions and will be run on different systems, y o u  may need to im plem ent different 
enhancements according to the configuration on the target system. In this tip, we'll 
show  y o u  how  to use the Switch Framework to turn only the required enhance
m ent implementations on and o f f  on the system.

a  And Here's How ...
All enhancem ent im plem entations are switchable by default. However, i f  you 
don't assign the package o f  the enhancem ent implementation to a switch, it will 
automatically be active on the system. However, y o u  might w ant to activate the 
enhancem ent only in specific conditions. I f  you attach a switch to a package o f  
the enhancement, it can be switched on and o ff  on the system using the Switch 
Framework. You must first create a switch and assign the package o f  the enhance
m ent implementation to the switch.

Perform the following operations to create a switch and assign the package to it:

1. Go to Transaction SFW 1, enter the name o f  the switch as "ZSW DEM O", and 
click C r e a t e .



2 . Enter the D e s c r i p t i o n  for the switch and click Sa v e  in the popup dialog that 
appears.

3. Assign a package and transport request.

4 .  A switch is created. Navigate to the Pa c k g s  tab and enter the name o f  the pack
age, w hose contents will be made switchable, in the Pa c k a g e s  list.

5. Click Sa v e  (H) and then A c t iv a t e  (ПП) to activate the switch. Activation o f  the 
switch runs in the background, so you have to restart the transaction to refresh 
the ob ject status

You've now  created the switch and attached the switch to the package that con
tains switchable objects. Next, you must assign the switch to a business function. 
Perform the following steps to create a business function:

1. Go to Transaction SFW2, enter the name o f  the business function as "ZBFDEMO", 
and click Cr e a t e .

2 . In the popup dialog that appears, enter the D e s c r i p t i o n  and L o n g  T e x t  for the 
business function.

3. Select the Ty p e  as E n t e r p r i s e  B u s i n e s s  Fu n c t i o n , and click Sa v e .

4 . Assign a package and transport request.

5. A  business function m aintenance screen opens. Enter the name o f  the switch 
that you created before in the S w i t c h  list and select Ty p e  as the A c t i v a t i o n .

6. Navigate to the At t r i b u t e s  tab.

7 .  Check the R e v e r s i b l e  flag to make the business function reversible. This setting 
allows you to switch o ff  the business function in the future. Otherwise, you can't 
switch o ff  the business function.

8. Click S a v e  (H) and A c t iv a t e  (ГП) to activate the business function. This will 
also run in the background.

You can check the result o f  the activation by restarting the transaction. W hen the 
business function is activated, y o u  can switch the enhancem ents on and o f f  in 
Transaction SFW 5. Figure 1 shows the initial view o f  Transaction SFW5.

Note that business function ZBFDEMO is now on the list. The §5 icon indicates that 
the business function can be  reversed, m eaning y o u  can activate or deactivate it 
anytime you want. You can’t  deactivate the switches that aren 't reversible. To acti
vate the switch, select the checkbox on the S c h e d u l e d  St a t u s  column, and click



the A c t iv a t e  Ch a n g e s  button on the toolbar. Activation runs in the background 
again. W hen  you activate the business function, the icon turns into a yellow  bulb 

( & ) .

Check Changes ■ Activate Changes r©t>splay Legend
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Demonstration o f Business Functcn (Reve...

Л  Figure 1 Changing the Business Function Status

You can easily switch the enhancem ent on and o f f  using this technique. W hen 
the enhancem ent is switched off, it's not compiled in the system, which means it 
w o n ’t have any effect on the system performance. You can assign switches to the 
units that are technically and semantically related and use the business function 
to maintain the state o f  the switch.



Tip

Adjusting Enhanced Objects 
When Upgrading the SAP System
W hen y o u  p erform  an upgrade to  the system  o r  im plem ent a support package, y o u  can 
access a  transaction  th a t will explain  which enhancem ent im plem entation s n eed  to  be  
adjusted.

As w e've discussed in other tips, the Enhancem ent Framework must be the first 
option to modify or enhance the developm ent o b ject in an SAP system. However, 
i f  y o u  perform an upgrade or im plem ent a support package, the enhancements 
must be adjusted using Transaction SPAU_ENH because the enhanced part o f  the 
ob ject might be changed during the upgrade or support package import. In this 
tip, we'll show you how  to use the adjustment tool.

a  And Here's How ...
W h e n  you access Transaction SPAU_ENH after an upgrade or support package 
implementation, you'll see all o f  the enhancem ent implementations that need to 
be adjusted in a tree as show n in Figure 1.

«  Figure 1 Enhancement L ist in 
Transaction SPA U _EN H  that Need  
Adjustm ent
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You must adjust each item in the list individually. The icon beside the enhance
m ent name indicates the adjustment state. Figure 2 shows the possible adjustment 
statuses that an enhancem ent can take.

CCQ Automatic Adjustment
aco Manud Adjustment

9 Deleted

<£ Reset

0 Interim Version
ce Error

✓ Adjusted
cco Semantic Chang
cco Tcol-SnDpcfted Adjustment

Erhancement has no implementation
No Contract Exists

«  Figure 2 Possible Adjustm ent Statuses

To start the adjustm ent, double-click on  an enh ancem ent from the list. The 
E n h a n c e m e n t  I m p l e m e n t a t i o n  screen opens with an additional A d j u s t m e n t  

tab as show n in Figure 3.
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Properties History Technical Detafc Adjustment Gensletme uygulamasi Ofeterl

Щ\ [ 5 Ш | | И | М ^ |  [ S I M  I Hrconftct !!✓  AGjust Enhance эй] I®Long Text

Conflict List
Status BAdI tanm adi BadI uygulamasi Conflict Type
0 2 0  HRASKOOGEN_S£RVICE_BASIC Z_P0S1TI0N_SEARCH Interface method is not implemented

£  Figure 3 Adjustm ent Screen fo r  the Enhancement Im plementation

Double-click on each conflict to see its details. The type o f  the adjustment will 
change depending on the enhancem ent technology used.

Source code conflicts are displayed in the Splitscreen Editor where you can adjust 
the affected source code. Other types o f  conflicts are explained with onscreen 
instructions that y o u  can follow to make the adjustments.



Using the Enhancement 
Category to Restrict Table and 
Structure Enhancements
You can restrict the types o f  enhancem ents th a t o th er  p eop le  can p erform  using Custom
izing includes o r  ap p en d  structures to m aintain  a needed system structure.

The Enhancem ent Framework allows y o u  to enhance the tables and structures 
using Customizing includes and append structures. However, structure change can 
cause m any problems within the system. You have to make sure that the change 
w o n 't  affect the objects that depend on the enhanced table or structure. To restrict 
the types o f  enhancem ents that can be im plem ented on the table o r  structure, 
we'll show  you how  to set up the E n h a n c e m e n t  C a t e g o r y  property for tables 
and structures.

a  And Here's How ...
Tables and structures can be  enhanced in two ways: Customizing includes and 
append structures.

Customizing includes are included in the standard structures that are expected to be 
enhanced with customer-specific fields. The names o f  the Customizing includes 
start with " C L "  and are appended in the structure with the . in c lu d e  statement, 
even though they d on 't  exist in the ABAP Data Dictionary. You can create Custom
izing includes with forward navigation by double-clicking on the name.



Customizing includes are created in the customer namespace. This ensures that 
the changes w o n 't  be overwritten with subsequent upgrades. Figure 1 shows an 
example table enhanced with three customer-specific fields.

T ra n s p . Ta b le PLMK A c tiv e

Short Description Inspection plan characteristics __________________________|

Attributes [)eSvery and Mantenance Fields Entry help/check Currency/Quantity Fields

_______
I К Ш П Ш ! Srch Help I I Predefined Type

Field Key Ini... Data element Data T... Length Deci... Short Descnption
SPCKRIT QSPCKRIT CHAR 3 OSPC Criterion

INCLUDE П П C I  PLHK STRU 0| 0|

ZZMKPREIS □  □  ZZHKPREIS CURR 1 1  2  N et price for inspection characteristic

ZZHKEINH П П  UAERS .CT1KY s  0  Currency Key

__ ZZCOAREL П  П  ZZCOAREL c h a r  l  0 CoA relevan ce

^  Figure 1 Enhancing a Standard Table w ith  a Custom izing Include

I f  Customizing includes aren't available in the structure, the structure still can be 
enhanced using append structures. You can append a structure to the standard tables 
or structures using the A p p e n d  S t r u c t u r e  button on the toolbar.

A word o f  warning: be careful w hen enhancing a structure because it m ight be 
included in another structure. The enhanced fields on the structure will immedi
ately be  available on  the dependent structure. ABAP programs that use the struc
ture can also be affected by the change.

Both options make it pretty easy to enhance the tables and structures. However, 
the change in the field structure may lead to veiy serious problems in the system.

R e s tr ic t in g  E n h a n c e m e n t U se
I f  the U n i c o d e  C h e c k  A c t i v e  flag isn't set in the program that uses the structure, 
the change in the structure may lead to syntax or runtime errors. I f  the flag is set, 
the structure change might affect the fragment view o f  the structure. This change 
affects the assignments, comparison statements, and accesses with an offset and 
length. Therefore, you'll need to set the E n h a n c e m e n t  C a t e g o r y  property on 
the tables and structures to restrict the enhancem ent on the structures. Set the 
E n h a n c e m e n t  C a t e g o r y  by choosing E x t r a s  • E n h a n c e m e n t  C a t e g o r y  while 
you 're  modifying the table or structure definition in Transaction SE11.

You can set the following options for the E n h a n c e m e n t  C a t e g o r y :



► Ca n  b e  e n h a n c e d  (D e e p )

Enhance the structure with any type o f  fields.

► Ca n  b e  e n h a n c e d  (C h a r a c t e r -Ty p e  o r  N u m e r i c )

Only enhance the structure with character-type or numeric fields.

► Ca n  b e  e n h a n c e d  (C h a r a c t e r -Ty p e )

Only enhance the structure with character-type fields.

► Ca n n o t  b e  e n h a n c e d

The structure can't be enhanced.

► N o t  c l a s s i f i e d

The structure isn 't classified in any o f  the enhancem ent categories.

You must set the E n h a n c e m e n t  Ca t e g o r y  for the tables and structures according 
to these definitions to make sure that the enhancem ent that will be  performed 
in the future w on 't  affect other developm ent objects that depend on the table or 
structure.



Creating Multiple-Use 
Business Add-Ins
You can define a  m ultiple-use Business A dd-In th a t can b e  im plem ented  m any tim es f o r  
d ifferen t purposes.

Business Add-In (BAdI) technology allows you to define an explicit enhancem ent 
point that allows implemcnters limited access to the original source code. W hen 
y o u  implement a BAdI, all o f  the implementation logic will be in the methods o f  a 
custom class that is generated during implementation. You can also define a BAdI 
that can be im plem ented multiple times for different purposes; for example, to 
allow developers to implement different tasks in different conditions after saving 
data in the application.

a  And Here's How ...
Before y o u  can create a BAdI definition, y o u  must create an enhancem ent spot by 
following these steps:

1. Go to Transaction S E 1 8 ,  enter the name in the E n h a n c e m e n t  S p o t  field, and 
click Cr e a t e .

2 . Enter the S h o r t  T e x t , and click the C r e a t i o n  o f  E n h a n c e m e n t  button (1^1).

3 .  The Pa c k a g e  S e l e c t i o n  dialog opens. Assign an enhancement spot to a package, 
and select or create a new  transport request.

The enhancem ent spot is created as show n in Figure 1.



Erl-iancement Spot z_es_demo Inactive 

Attributes Enhancem. Implementations Techncal Details Enh. Spot Element Definitions
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Л  Figure 1 A n  Em pty Enhancement Spot

C re a te  a B A d l D e fin it io n
You c a n  n o w  sta rt  c re a t in g  B A d l d e f in i t io n s  in  th e  e n h a n c e m e n t  spot:

1 .  C lick  th e  C r e a t e  b u t to n  ([Ш o n  th e  t o o l b a r  j u s t  a b o v e  t h e  B A d I D e f i n i t i o n s  

list.

2 .  Fil l  in  th e  Na m e  a n d  S h o r t  D e s c r i p t i o n  f ie lds, an d  c l ick  th e  C o n t i n u e  b u t to n  

( 0 ) .  A n  e m p ty  B A d l d e f in i t io n  w ill  b e  c re a te d  as s h o w n  in  F ig u re  2 .

Enhancement Spot z_ e s _ d e h o  Inactive

( П Ш ^ Б Л З И П П BAdl Definition z b a d i_ d e h o  g j |  \ffl tech ., 0

HJBAdl Dehmtons

'  VZB A DI DEMO
Description 
BAdl Demo Usafcrfity

• © Interface
• Q> Implementator*

&  Multiple Use

Г  limited Rlter usage

Instance Creation Mode

(• Newly Creating Instantiation 
О Reusing Instantiation 
С Context-Specific Instantiation

□СаЯ falback if no implementation is executed 
Fdlback Class ]  (

Й  Figure 2 A n  Em pty B A d l Definition

3 .  T o  e n a b le  m u lt ip le  im p le m e n ta t io n s  f o r  th e  B A d l, m a k e  su re  th a t  th e  M u l t i p l e  

U s e  c h e c k b o x  in  th e  U s a b i l i t y  s e c t io n  is c h e c k e d .

D e fin e  an In te rfa ce
N o w  y o u  n e e d  to  d e f in e  th e  in te r fa c e  th a t  w i l l  b e  u se d  to  in te r a c t  b e t w e e n  the  

B A d l an d  th e  o r ig in a l  s o u r c e  co d e :



1. Open the tree in the B A d I D e f i n i t i o n s  list, and double-click on the I n t e r f a c e  

icon.

2 .  Enter the name in the In t e r f a c e  field, and click the Ch a n g e  I n t e r f a c e  button 

0 .

3. Confirm the popup that asks you i fy o u  want to create the interface.

4 .  Assign a package, and select a transport request.

5. Create a m ethod in the interface, and define m ethod parameters.

6. Save and activate both the interface and enhancem ent spot. The result will be 
as show n in Figure 3.

Enhancement Spot Z_ES_DEH0 Active

HlUbUUft Cl II l<* ILB111. ш доию нм ил»

[□1(3111^1 1С П Ш 51
S B A d I Detritions Description

Interface

BAdI Definition ZBADI_DEM0

-  V  ZBADI DEMO BAdI Demo Interface z  i f  deho

• © In te rfa ce Method Description
• ©  Implementation* AFTER.SAVE Optional Tasks After Save

^  Figure 3 Business A d d -In  Example

Now you r BAdI is ready to use and can be  im plem ented several times.

Note that you can't use the EXPORTING or R E T U R N I N G  parameters for multiple-use 
BAdls. It would be meaningless to return the same variable from multiple imple
mentations. However, you can use the C H A N GI N G  parameter in multiple-use BAdls. 
I f  you change the parameter in one implementation, the changed value will be 
used in the next implementation.



Tip ф

Using Filters to Select Between 
Multiple BAdl Implementations
You can define a  f i l t e r  f o r  a  BA dl to allow  developers to im plem ent the sam e BA dl several 
tim es each  f o r  d ifferen t f i l t e r  values.

W hen you 're  developing an application that will run on several systems, defining 
BAdls helps other developers easily adapt your application into their organizations. 
There might also be cases in which different logics must be implemented in the 
same BAdl, and the implementations must be filtered according to the runtime 
values.

Normally, y o u  can define a BAdl and provide the critical variables as an interface 
parameter, and the developer can im plem ent the whole logic in the same imple
mentation using IF o r  CASE statements. Alternatively, y o u  can define a filter for a 
BAdl to allow developers to create multiple BAdl implementations and run them 
according to the filter values.

Д  And Here's How ...
You can create a filter for a BAdl in the enhancem ent spot where the BAdl is cre
ated. To do this, follow these steps:

1. Go to Transaction SE18 and open the enhancement spot in change mode. You can 
use the C r e a t e  B A d I  S u b o b j e c t  button to create a filter as shown in Figure 1.



Enhancement Spot Z_ES_DEH0 Active
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Й  Figure 1 Creating a Filter— Step 1

2 . In the popup that appears, enter the filter details as shown in Figure 2

C& Create Flter for BAdl ZBADI.DEMO

Filter Defriition

[PRODPCTTYPEBAdl Flter 
Flter Type С

Description Product Type Filter

□Constant Filter VaUe Durng Call

Filter Value Check for BAdl Incrementations 

(•) No Check
О Automatic Through Dictionary

О by own program

£  Figure 2 Creating a Filter— Step 2

3. Click the C o n t i n u e  button ( 0 )  to finish the operation.

Now y o u  can assign different product types for different implementations. Perform 
the following operations to assign a filter to the implementation:

1. Open the enhancem ent implementation in Transaction SE19.

2 .  Open the tree for the relevant implementation in the B A d I I m p l e m e n t a t i o n s  

list, and double-click on the F i l t e r  V a l . item.

3. Click on the C r e a t e  F i l t e r  C o m b i n a t i o n  button (IDcombination |).

4 . An em pty filter com bination is created. Select the created row, and click the 
C h a n g e  F i l t e r  V a l u e  button ( I^ F ilt .  val. |)

5. Enter the filter details as show n in Figure 3.



&  Change Filter Va*je

Filter Type
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Comparator 1 
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Comparator 2 

Value 2

Character-Type

TYPE1
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a
Filter Attrbutes

«  Figure 3 Assigning a Filter  
to an Implementation

6. Click the C o n t i n u e  button ( 0 )  to finish the assignment. Save and activate the 
enhancem ent implementation.

You can now use the filter in the ABAP program where the BAdI is called using 
the following syntax:

GET BADI handle FILTERS p r o d uc t _ t y p e  =  p r o d u c t _ t y p e . 

call badi h a n d l e - > c a l c u l a t e _ t a x .

As y o u  see in the example, you can call enhancem ent implementations dynami
cally depending on the runtime values. This is quite useful i f  you can guess the 
param eter that can be used as a filter. On the other hand, it's also practical to 
im plem ent BAdls according to the filters, instead o f  coding all o f  the logic in the 
ABAP program.



Tip

Finding BAdls in SAP Transactions 
Using the ABAP Debugger
You can use debugging techniques to f in d  BA dls th a t a re  av a ilab le  in a  transaction.

There are tw o types o f  Business Add-Ins defined in the SAP system: classic 
BAdls and new  BAdls. Classic BAdls were introduced with release 4 .6 ;  since SAP 
NetWeaver 7 .0  has been released, BAdls have been redesigned to be an impor
tant part o f  the Enhancem ent Framework. All BAdls are explicitly defined by SAP 
in standard transactions to help developers adapt these transactions to specific 
requirements.

Sometimes, it might be difficult to find the existing BAdls in an SAP transaction. 
You can use the ABAP Debugger tool to find the BAdls —both classic and n e w —that 
are defined in a standard transaction.

a  And Here's How ...
BAdls are called in ABAP programs in two ways depending on the type o f  the BAdl. 
We'll discuss how to find each type o f  BAdl in the following sections.

F in d in g  C la s s ic  B A d ls

Classic BAdls are instantiated with the G E T _ I N S T A N C E  static m ethod o f  the CL_ 
EXIT H A N DL E R  class. I fy o u  put a breakpoint into the method and call a transaction, 
the execution will stop eveiy  time the program tries to instantiate a BAdl.

Let's put a breakpoint in the method and call Transaction VA01 as an example. Fig
ure 1 shows the ABAP Debugger screen that is displayed when the ABAP program 
tries to instantiate a classic BAdl.
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Й  Figure 1 A Classic B A d l Call Caught in the A B A P  Debugger

As you can see, w hen you enter Transaction VA01 the program tries to instantiate 
BADI_SD_SALES. You can now  use Transaction SE18 to see the definition o f  the 
BAdl and check w hether it can be used. I f  not, y o u  can execute the debugger by 
pressing [?8 ]  to see i f  there are more BAdls.

F in d in g  N e w  B A d ls

New BAdls are instantiated using the ABAP statem ent GET BADI. This time, you 
can create a breakpoint to stop at the GET BADI command to see i f  a new  BAdl is 
available in the same transaction.

Switch on debugging using the /h command, and enter Transaction VA01 again. In 
the ABAP Debugger, select the following menu path to set the breakpoint:

B r e a k p o i n t s  •  B r e a k p o i n t  A t  •  B r e a k p o i n t  A t  S t a t e m e n t j
Enter the statement "G ET _BA D r on the popup. Now, execute the debugger by
pressing F 8 1 to see i f  there are any BAdl calls in the transaction. Figure 2 shows 
the ABAP Debugger screen when the execution reaches the GET BADI statement.

This time the BAdl type can be seen on the declaration statem ent o f  the l _ b a d i  

variable, w hich is again BADI_SD_SALES.
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Л  Figure 2 N ew  B A d l Call Caught in the A B A P  Debugger

Although you can find the list o f  available BAdls in the SAP documentation (and 
y o u  should read the docum entation before im plem enting it), som etim es using 
these techniques saves you from having to find the BAdl in the documentation.



Tip

Creating Customized Transactions 
with Transaction Variants
You can ta ilo r  a n d  custom ize transactions to suit y o u r  business needs by m odify ing d if

f e r e n t  aspects o f  transactions w ith  transaction  variants.

In some cases, you might w ant to customize a business transaction by modifying 
the field attributes on the screen. This customization can be either hiding a screen 
field or inserting a default value into a screen field and making it read-only. We'll 
show  y o u  how  to achieve this using transaction variants, which allows y o u  to 
create a tailored version o f  a standard transaction by modifying attributes o f  the 
screen fields.

a  And Here's How ...
Suppose you want to modify the initial screen o f  Transaction M M 0 1  (used to create 
materials). Figure 1 shows the initial screen that y o u ’re going to customize.



Suppose, for example, y o u  w ant to perform  the following adjustments on the 
screen:

► Hide the C o p y  f r o m . . .  M a t e r i a l  field.

► Disable the C h a n g e  N u m b e r  field.

► Insert the Raw Material for M a t e r i a l  Ty p e  field and make it read-only.

► Insert the C h e m i c a l  I n d u s t r y  for I n d u s t r y  S e c t o r  but leave it modifiable.

To accomplish this, follow these steps to create the transaction variant:

1. Go to Transaction SHDO, and enter "M M O l"  in the T r a n s a c t i o n  Co d e  field.

2 .  Click C r e a t e  (fDT) on the toolbar.

3. Click C o n t i n u e  ( 0 )  on the information popup to proceed.

4 .  Select In d u s t r y  S e c t o r  as Ch e m i c a l  I n d u s t r y , and select M a t e r i a l  Ty p e  as 
Ra w  M a t e r i a l .

5. Press Enter I to proceed. A confirmation dialog opens on which y o u  can see 
the filled values and adjust the screen modifications as shown in Figure 2.
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2s Figure 2 Custom ize the Screen Fields

All screen elements are listed on the screen. Select the following appropriate 
options ( if  logically possible) for each field:

► W . C o n t e n t

Saves the value y o u  entered as the default value for the screen field.



► O u t p u t  o n l y

M a k e s  t h e  s c r e e n  field  read-only .

► In v i s i b l e

H ides th e  fie ld  f ro m  th e  scre en .

► R e q u i r e d

M a k e s  th e  s c r e e n  field  req u ired .

6 .  E n te r  th e  n a m e  a n d  d e s c r ip t io n  fo r  th e  s c r e e n  v a r ia n t ,  a n d  s e le c t  th e  f ie lds as 

s h o w n  in  F ig u re  3 to  a d ju s t  th e  s c r e e n  a c c o rd in g  to  y o u r  re q u ir e m e n ts .
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Л  Figure 3 Customize the Screen Fields

7 .  C lick  E x i t  a n d  S a v e  to  f in ish  th e  o p e r a t io n .  T h e  s c re e n  v a r ia n t  d eta ils  are dis

p la y ed  o n  th e  s c r e e n .  Save a n d  e x i t  th e  scre en .

Y o u 're  n o w  in  t h e  T r a n s a c t i o n  Va r i a n t  m a in t e n a n c e  s c r e e n .  M a k e  su re  y o u 'r e

in  th e  T r a n s a c t i o n  Va r i a n t s  tab , an d  p e r fo r m  t h e  fo l lo w in g  s te p s  to  c re a te  the

tra n s a c t io n  v a r ia n t  an d  ass ig n  the  s c r e e n  v a r ia n t  th a t  y o u  c re a te d  in  th e  p re v io u s

step s :

1 .  E n te r  th e  n a m e  o f  th e  t r a n s a c t io n  variant.

2 .  C lick  th e  C h a n g e  b u t t o n  d ^ b  o n  th e  t o o l b a r  in  t h e  A s s i g n  S c r e e n  Va r i a n t s

se c t io n .

3 .  C lick  th e  In s e r t  R o w  b u t t o n  ( @ ) .

4 .  E n te r  th e  n a m e  o f  t h e  s c r e e n  v a r ia n t  th a t  y o u  c re a te d  in  th e  p re v io u s  s te p s  (see

F ig u re  3).

5 .  C lick  th e  Sa v e  A s s i g n m e n t  b u t t o n  ( H ) .

6 .  S e le c t  G o t o  • Cr e a t e  Va r i a n t  T r a n s a c t i o n  f ro m  th e  m e n u .  T h e  C rea te  Trans

a c t io n  d ia lo g  o p e n s .  E n te r  " Z M M 0 1 _ R A W ” in  th e  T r a n s a c t i o n  Co d e  field.



7 .  Enter a description in the S h o r t  T e x t  field, and click the C o n t i n u e  button ( 0 ) .

8. The C r e a t e  Va r i a n t  T r a n s a c t i o n  screen opens. Save and exit to finish the 
process.

The transaction variant is ready to  use now. You can test it using Transaction 
ZMM01_RAW. The result should be  as shown in Figure 4.

«  Figure 4  Transaction МЛЛ01 with Custom ized  
Screen Fields

Create M aterial (In itia l Screen)

Select View(s) Org. Levels Data

Material I  I
Industry sector С Chemicd Industry -

Material Type |ROH Raw material

Change Number

As y o u  see in Figure 4, the screen fields are customized according to the custom 
requirements. You can create different variants for the same transaction for differ
ent user groups. It's very practical to perform these kinds o f  basic changes on  the 
screen w ithout making any modifications.



Tip

Using Parameter Transactions 
to Create a Transaction for 
Table Maintenance Dialogs
To allow  users to m ain tain  d a ta b a s e  tab le  entries, y o u  can assign a  transaction  code to 
a  tab le  m ain tenance d ia log  o f  a  d a ta b ase  tab le  by  creating  a p a ram eter  transaction.

Table maintenance dialogs are very helpful for maintaining and transporting entries 
for database tables. They are also fairly easy for end users to use. You can access 
the table m aintenance dialog o f  a table using Transaction S M 30 . Normally, i f  you 
w ant to restrict the user access for table maintenance, you can set the authoriza
tion group property and assign users to this authorization group. Alternatively, 
and probably m ore practically, you can create parameter transactions to assign a 
transaction code for the m aintenance screen o f  a single database table, and end 
users can use this transaction code to access the m aintenance screen o f  a table.

a  And Here's How ...
Parameter transactions are created in Transaction SE93 as for other types o f  transac
tions. Perform the following steps to create a parameter transaction:

1. Go to Transaction SE93, enter the transaction code, and click C r e a t e .

2 .  On the popup dialog, fill in the S h o r t  T e x t  field, and select St a r t  O b j e c t  as 
T r a n s a c t i o n  w i t h  p a r a m e t e r s .

3. Click the C o n t i n u e  button (1^1). W hen  the C r e a t e  Pa r a m e t e r  screen opens, 
enter "S M 3 0 "  in the T r a n s a c t i o n  field.

4 .  Select the S k i p  i n i t i a l  s c r e e n  checkbox.



5 .  C lick  c h e c k b o x  I n s e r t  R o w  b u t t o n  ( И )  o n  th e  D e f a u l t  Va l u e s  ta b le  c o n tr o l  

to  in s e r t  th e  d e fa u lt  v a lu es  f o r  t h e  s c r e e n  fie lds. Fil l  in  th e  ta b le  as s h o w n  in  

F ig u re  1.

«  Figure 1 Default Values fo r  
Transaction SM 30

6 .  E n te r  th e  n a m e  o f  th e  ta b le  th a t  y o u  w a n t  to  m a in ta in  as a v a lu e  f o r  th e  V i e w - 

n a m e  f ie ld . You m u s t  a lso  e n t e r  "X "  as a v a lu e  fo r  th e  U p d a t e  f ie ld . I f  y o u  w a n t  

to  p e r fo r m  a n o t h e r  a c t io n ,  y o u  m u s t  se t  o n e  o f  the  fo l lo w in g  fie lds to  X:

► U p d a t e : M a in ta in

► S h o w : D isp lay

► T r a n s p o r t : T ra n sp o rt

► U p d a t e _ l t d : M a in ta in  s u b s e t

► S h o w _ l t d : D isp lay  su b s e t

► T r a n s p _ l t d : T ra n sp o rt  su b s e t

7 .  S a v e  an d  e x i t  to  f in ish  th e  p ro cess .

N o w  w h e n  y o u  g o  to  th e  tra n s a c t io n  c o d e ,  it  w ill  tak e  y o u  d ire c t ly  to th e  m a in 

t e n a n c e  s c r e e n  as i f  y o u  e n t e r e d  T ra n s a c t io n  S M 3 0 ,  e n te r e d  th e  t a b le  n a m e  in  

t h e  Ta b l e /V i e w  f ie ld , a n d  c l ic k e d  th e  M a i n t a i n  b u t to n .  You c a n  u se  th e  s a m e  

t e c h n i q u e  f o r  a n y  g e n e r i c  t r a n s a c t io n  t o  c r e a t e  t r a n s a c t io n  c o d e s  f o r  sp e c ia l  

re q u ir e m e n ts .

х щ * .  b b
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Tip

Using SET/GET Parameters 
to Assign Default Values 
for Screen Elements
You can use the SET/GET param eters  to assign d e fau lt  values to certain  screen elem ents 
a n d  m ake the lives o f  end users much easier!

W hen you 're  developing an ABAP program, it's very important to give end users 
the best possible experience w hen using the program screens. For example, if 
there’s a screen field that the end user needs to enter in many screens, but the value 
o f  this field is constant m ost o f  the time (not always), the end user doesn't want 
to fill this field in every time. You can use SET/GET parameters to assign default 
values so that end users don't have to repeatedly type in the same value.

a  And Here's How ...
You can assign a default value on the user's master record at the user level. W hen
ever a screen field with this parameter appears on the screen, the field value is 
automatically populated. Even i f  the parameter isn 't defined on the user's master 
record, the parameter value is stored to the m em ory after the user enters a value 
to the screen field the first time.

Note that you should only use the SET/GET parameters for fields that don 't change 
frequently during the user session. I f  you use the SET/GET parameters for screen 
fields that usually take different values, it can even be frustrating for the end user 
to change the value every time.



The value o f  the SET/GET parameters can also be  updated with ABAP commands 
during the current user session, but all o f  the changes are cleared when the user 
logs off. Let's see the details to understand how  SET/GET parameters are used in 
the system.

C re a te  th e  S E T / G E T  P aram eter

First, you must create the SET/GET parameters to be able to assign them to the 
users. Perform the following operations to create SET/GET parameters:

1. Go to Transaction SE80 to open the O bject Navigator.

2 .  Select W o r k b e n c h  • E d i t  O b j e c t , and navigate to the M o r e  tab.

3 .  Enter "ZTEST" in the SET/GET Pa r a m e t e r  ID field, and select the radio button 
beside this field.

4 .  Click the C r e a t e  button (Q )  to finish.

A s s ig n  th e  P ara m e te r in th e  U se r M a s te r  R eco rd
You can now assign the parameter in the user's master record by following these 
steps:

1. Go to Transaction S U 0 1 , and open the user m aintenance screen for the end user 
that you w ant to assign the SET/GET parameters to.

2 .  Navigate to the Pa r a m e t e r s  tab, and fill in the parameter as show n in Figure 1.

«  Figure 1 Assigning a Parameter Value in 
the User M aster Record

The param eter is ready, and it can be used in the selection screen and dialog 
screens. I fy o u  w ant to use it on the selection screens, you should use the follow
ing syntax:

M aintain Users

User a h il

Changed by ABDUL 27.01.2012 20:46:16 St

Address Logon Data SNC Defaults

m ш (ш ш изяез [шэд i pi
Parameters

[=& Parameter ID Parameter vc*je Short Description 
ZTEST 1000 Test Parameter



PARAMETERS: p_test(4) TYPE n MEMORY ID ztest.

W hen you run the program for the first time, it's filled with the value you defined 
in the user's master record. I f  y o u  change to a different value, the next time, the 
field is populated with the new  value until the user logs o f f  the system.

You can also assign the parameter to the fields on the dialog screens as shown in 
Figure 2.

Attributes

j±lDiet |  Program | Display |

Format | CHAR zJ
Г  From d iet Modify I d

Conv. Exit

Search  Help

Re» Feld

Parameter ID  IZTEST

W  SET Parameter

[ 7  G ET Parameter

Г  Foreign Key Check
V  U ppe r/Low M  Case

«  Figure 2 Assigning SET/G ET Parameters to the Screen Field

I f  y o u  select the checkbox GET Pa r a m e t e r , the screen field is populated from 
m em ory using the parameter ID entered in the Pa r a m e t e r  ID field.

I f  y o u  select the checkbox SET Pa r a m e t e r , the parameter value is updated in the 
m em ory w hen the user changes the value on the screen.

You can also read and update the parameter value in the ABAP programs using the 
following syntax:

GET P A R AM E T E R  ID ‘Z T E S T’ FIELD lv_get.

SET P A R AM E T E R  ID ‘Z T E S T’ FIELD lv_set.

On the first line, the parameter value is transferred to the variable 1 v_get. Then, 
the parameter value in the m em ory is updated with the value o f  the 1 v_set vari
able on the second line.

A s s ig n  S E T / G E T  P a ra m e te rs  to  D a ta  E le m e n ts
You can also assign SET/GET parameters to the data elements as shown in Figure 3.



Data element BUKRS Active

Short Descrpticn Corrpany Code

Attributes Data Type Further Characteristics Field Label

Search Help

Name С T001

Parameters I BUKRS

Parameter ID BUK

«  Figure 3 Assigning  
SET/G ET  Parameter B U K  to 
the Data Elem ent B U K R S

Here, the param eter BUK is assigned to the data elem ent BUKRS. W henever a 
screen field with data elem ent BUKRS is created, the SET/GET parameter BUK is 
automatically assigned to this field.
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W eb Dynpro A B A P
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W eb Dynpro ABAP is SAP’s strategic UI technology that can be used to create 
w eb interfaces. It allows you  to separate the presentation layer from the business 
logic and develop web applications without knowing any w eb programming lan
guages. The tools to develop Web Dynpro ABAP components are fully integrated 
in the ABAP Workbench. This part provides tips and tricks to help you use specific 
configuration options for Web Dynpro applications. You'll also learn how to use 
the specific ABAP Workbench tools, such as the debugger for Web Dynpro ABAP 
applications.



Tip

Controlling the Runtime 
Behavior of Web Dynpro 
ABAP Applications with 
Application Parameters
I f  y o u  have custom  requirem ents , y o u  can use app lication  p aram eters  to control the 
runtim e b ehav ior o f  W eb D ynpro ABAP applications.

W hen you 're  developing a W eb Dynpro ABAP application, y o u  might need to 
change the runtime behavior o f  the application to m eet any custom requirements. 
Several predefined application parameters can be configured at the application level 
or globally on the system to m eet these requirements, which can't be achieved 
m ost o f  the time by changing the source code.

a  And Here's How ...
You can maintain application parameters in two ways.

C h a n g e  A ttr ib u te  fo r O n e  A p p lic a t io n

I f  y o u  w ant to change the attribute for a single specific Web Dynpro ABAP appli
cation, you can maintain the values in the Pa r a m e t e r s  tab o f  the Web Dynpro 
ABAP application m aintenance screen. Perform the following steps to maintain 
the application parameters:

1. Open the W eb Dynpro ABAP application in the ABAP Workbench.

2 .  Open the application maintenance screen by double-clicking on the application 
name on the ob ject tree.



3 .  Navigate to the Pa r a m e t e r s  tab.

4 .  Select the Pa r a m e t e r  using the search help, and maintain its value in the Va l u e  

field.

You can select from several types o f  predefined parameters offered by the Web 
Dynpro ABAP fram ew ork as show n in Figure 1. For example, y o u  can use the 
parameter WDDISABLEUSERPERSONALIZATION to switch o ff  the personaliza
tion feature for the end users. It's also possible to add a custom parameter and use 
it in the Web Dynpro ABAP application.
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Й  Figure 1 M aintaining Application Parameters fo r  a Web D ynpro A B A P  Application

C h a n g e  A ttr ib u te  fo r A ll A p p lic a t io n s

You can use the application parameters when y o u  create more than one application 
for the same component, and y o u  w ant to change the behavior o f  the same com 
ponent for each Web Dynpro application. I fy o u  w ant to configure the parameters 
globally for all applications, the W eb Dynpro application wd_global_setting  can be 
used with the following URL:



http://<scrvcr>:<port>/sap/bc/w cbdynpro/sap/w d_globaI_sctting  

A configuration screen opens as show n in Figure 2.
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Й  Figure 2 Changing Application Parameters Globally

The change you make on this screen will be valid for all Web Dynpro applications. 
Using this screen, you can change the following options:

► General system  param eters such as enabling accessibility, delta rendering 
options, or display options for loading animation

► A djustm ent param eters such as enabling o r  disabling the personalization 
globally

► Design parameters such as toolbar design, label alignment, or stylesheet options

► Side panel parameters to configure the side panel

I f  you set a different value at the application level for specific Web Dynpro appli
cations, the value at the application level will override the value coming from the 
global configuration.

http://%3cscrvcr%3e:%3cport%3e/sap/bc/wcbdynpro/sap/wd_globaI_sctting


Tip

Tailoring Web Dynpro 
ABAP Applications to User 
Groups with Application and 
Component Configuration
You can create  com ponent a n d  app lication  configurations to  m odify  the b eh av io r  o f  the 
W eb D ynpro app lication s f o r  d ifferen t target groups.

W hen y o u  develop a W eb Dynpro ABAP application, som etim es y o u  need to 
design the application so it can m eet the requirements o f  different user groups. 
In this tip, we'll show y o u  how to m eet these requirements by creating multiple 
sets o f  application and com ponent configurations for W eb Dynpro applications. 
This will allow you to make small changes to the attributes o f  the screen elements 
for each configuration and assign them to the different user groups according to 
their requirements. You can also publish the same application to the different user 
groups only with small changes.

a  And Here's How ...
To create a new  configuration, first create different com ponent configurations, and 
modify the behavior o f  the application in the configurations. Then you can cre
ate application configurations for each com ponent configuration and assign these 
application configurations to the Web Dynpro ABAP applications. For example, 
y o u  can hide screen elements using the application and com ponent configurations.

Let's walk through the different steps—you first create a com ponent configuration 
by doing the following:



1. Go to Transaction SE80 and open the Web Dynpro com ponent that you want 
to configure.

2 .  On the ob ject tree, right-click on the com ponent name and select the C r e a t e / 

Ch a n g e  Co n f i g u r a t i o n  option from the context menu.

3. The configuration editor opens in a brow ser window as show n in Figure 1.

E d i t o r  f o r  t h e  W e b  D y n p r o  A B A P  C o m p o n e n t  C o n f i g u r a t i o n

I C hange 11 Oaptay 11 C ancel I I C re a te  || Copy || Delete || A d d tt ra l R w c lo n » ,  

W hich c o m p o n e n t  d o  y o u  w a n t  t o  c o n f ig u re ?  

e x p o n e n t  Name Z W D _ D 0 r fO Configuration D. *

Й  Figure 1 Configuration Editor f o r  Com ponent Configuration

4 .  Enter the nam e o f  the Co n f i g u r a t i o n  ID  in the field and click the C r e a t e  

button.

5. Enter the D e s c r i p t i o n  and Pa c k a g e  name and click OK.

6. Assign a T r a n s p o r t  R e q u e s t  and click OK.

7. A configuration window opens. Expand the view  name on the left table, and 
the screen elements will be displayed as shown in Figure 2.
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Figure 2 Com ponent Configuration



8 .  S e le c t  th e  s c r e e n  e l e m e n t  th a t  y o u  w a n t  to  h id e  f r o m  t h e  t re e .  A ttr ib u te s  th a t  

c a n  b e  c o n f ig u re d  u sin g  th e  c o n f ig u ra t io n  se t t in g s  a re  d is p la y e d  o n  th e  right 

side.

9 .  S e t  th e  V i s i b i l i t y  p ro p e r ty  as I n v i s i b l e .

1 0 .  Save an d  c lo se  th e  b r o w s e r  w in d o w .

You c a n  see  th e  c re a te d  c o m p o n e n t  c o n f ig u ra t io n  o n  th e  o b je c t  tree  b y  c l ic k in g  the  

R e f r e s h  b u t t o n  as s h o w n  in  F ig u re  3.
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► © W indow s
► ^  Web Dynpro Applications 
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* 0?ZDEMOl Demo Configuration

^  Figure 3 Displaying the Component Configuration in an O bject Tree

Your second main step is to create an application configuration and assign the com 
ponent configuration to the application configuration. Perform the following steps:

1. Go to Transaction SE80 and open the W eb Dynpro component.

2 .  On the ob ject tree, right-click on the Web Dynpro application, and select the 
Cr e a t e /Ch a n g e  Co n f i g u r a t i o n  option from the context menu. The configura
tion editor opens in a browser window.

3 .  Enter the name o f  the C o n f i g u r a t i o n  ID and click the C r e a t e  button.

4 .  Enter the D e s c r i p t i o n  and Pa c k a g e  name and click OK.

5 .  Assign a T r a n s p o r t  R e q u e s t  and click OK.

6. The A p p l i c a t i o n  Co n f i g u r a t i o n  scrcen opens; assign the com ponent configu
ration that you created in the previous step. The result should be as shown as 
in Figure 4.



Application Configuration Z D E M O l  шв
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Л Figure 4  Application Configuration

7. Save the configuration and close the browser. You can see the created application 
configuration on the o b ject tree by clicking the R e f r e s h  button as show n in 
Figure 5.

«  Figure 5 Displaying the Application  
Configuration in an O bject Tree

8. You can now run the application with the configured settings by right-clicking 
on the application configuration and selecting Test from the context menu.
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Tip

Customizing Logon Screens for 
Web Dynpro ABAP Applications
You can customize the logon screens f o r  W eb D ynpro ABAP applications to m eet d ifferen t  
custom  requ irem ents f o r  end users a n d  im prove usability a n d  security.

I f  y o u  run the Web Dynpro ABAP application directly without portal integration, 
the standard logon screen is displayed with default elements, which may not be 
suitable for end users. We'll show  y o u  how to use the system logon configuration 
options to define which fields are displayed on the screen and how to change the 
screen layout to m eet different custom requirements.

a  And Here's How ...
W hen you run the Web Dynpro ABAP application directly without portal integra
tion, the standard logon screen will be displayed as show n in Figure 1.

This screen may not be suitable for end users, especially i f  you 're  publishing the 
application to users who don’t have m uch technical background. No elements 
should be on the screen that the end user doesn't need to see or modify.

You can customize this screen by changing the system logon configuration options 
on the related node in Transaction SICF. Perform the following steps to change the 
logon screen for a Web Dynpro ABAP application:



SAP NetW eaver

System [A73 1

Oenl • [ooi
User * 

Passw cud:

Language [Engfeh

1 LogOn"

O id n g c  R is s w  ocd

Л  Figure 1 Standard Logon Screen fo r  Web D ynpro Applications

1 .  G o  to T ran sact io n  SICF, a n d  f in d  th e  n o d e  fo r  th e  W e b  D y n p ro  A BA P ap p lication  

f o r  w h ic h  y o u  w a n t  to  c re a te  a c u s to m  lo g o n  s c r e e n .  You c a n  f in d  y o u r  n o d e  

eas ily  b y  e n te r in g  the  W e b  D y n p ro  A BA P a p p lica t io n  n a m e  in  th e  S e r v i c e  N a m e  

f ie ld  an d  e x e c u t in g  th e  s c r e e n  (se e  F ig u re  2 ) .

«  Figure 2 Web D ynpro A B A P  
Application in Transaction S IC F
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2 .  D o u b le -c l ic k  o n  th e  a p p lica t io n  n o d e  to  n a v ig a te  to  th e  C r e a t e /Ch a n g e  a  S e r 

v i c e  scre en .

3 .  N avig ate  to  th e  E r r o r  Pa g e s  tab .

4 .  S e le c t  th e  Sy s t e m  L o g o n  rad io  b u t to n  in  th e  Lo g o n  E r r o r s  tab.

5 .  C lick  o n  th e  Co n f i g u r a t i o n  b u t to n  b e s id e  th e  Sy s t e m  L o g o n  rad io  b u t t o n  to 

o p e n  th e  S y s t e m  Lo g o n  C o n f i g u r a t i o n  d ialog.

6 .  S e le c t  th e  D e f i n e  S e r v i c e  S p e c i f i c  S e t t i n g s  radio  b u t to n ,  a n d  all o f  th e  cus

to m iz a b le  e le m e n ts  a re  ac t iv a te d  as s h o w n  in  F ig u re  3.
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Л  Figure 3 System Logon Configuration Options

Y o u  c a n  p e r f o r m  th e  f o l lo w in g  c o n f ig u r a t io n s  o n  th e  lo g o n  s c r e e n  u s in g  th e  S y s t e m  

L o g o n  C o n f i g u r a t i o n  d ia lo g :

► Select the fields that should be displayed on the logon screen.

► Change the actions that should be  performed in different situations during 
logon.

► Set default values for the C l i e n t  and L a n g u a g e  fields.

► Change the layout o f  the logon screen by selecting the screen and theme.

► Create a new  class by inheriting the C L _ I C F _ S Y S T E M _ L O G I N  class to create your 
own login page.

► Adjust the links and images on the logon screen.

Perform the following changes to create a customized logon screen:



1. Hide the S y s t e m  ID and L a n g u a g e  fields, and put a default value in the C l i 

e n t  field.

2 .  Select N e t W e a v e r  from  the S c r e e n  com bo b ox  in the L o g o n  L a y o u t  a n d  

P r o c e d u r e  section.

The result will be  as shown in Figure 4.

«  Figure 4  Custom ized Logon 
Screen
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You now have a suitable screen to publish you r application to external users such 
as customers or partners.



Enhancing Web Dynpro 
ABAP Applications in the 
Enhancement Framework

You don't have to m odify  the orig inal ob ject to enhance W eb D ynpro ABAP applications  
to m eet custom requ irem ents—instead, y o u  can use d ifferen t enhancem ent techniques 
in the Enhancem ent Fram ew ork.

W eb Dynpro ABAP became the standard UI technology for developing web appli
cations in the ABAP W orkbench after the advancement in w eb technologies. These 
W eb Dynpro ABAP components need to be modified like other ABAP programs to 
fit custom requirements. In this tip, we'll show you the specific techniques offered 
by the Enhancem ent Framework to enhance W eb Dynpro ABAP com ponents, 
which will save you a lot o f  time and effort during system upgrades.

a  And Here's How ...
SAP has introduced the following Web Dynpro ABAP special enhancem ent tech
niques to enhance W eb Dynpro ABAP components:

► Create or delete UI elements

► Create context nodes and attributes

► Create a new  view to the com ponent

► Add a view or navigation link to the existing window

► Create a m ethod or add pre/post/overwrite exits

► Create a new  attribute, event, or action



► Create a new  inbound and outbound plug

► Add com ponent or controller usage

Let's see how W eb Dynpro ABAP applications can be  enhanced using the demo 
application WDT_TABLE. Figure 1 shows the initial view o f  the application.

CARRID input S

A rin e : 0  .Go.

F lig h t c o n n e c tio n

To  bookings

A r tn e F igh t Nurrber Depart c ity A r w a lc t y ▲

AA 0017 NEW YORK SAN FRANCISCO
A A 0064 S A N  FRANCISCO Г в У  YORK

A Z 0555 R O tC FRANKFLRT

A Z 0788 ROfcC TOKYO

A Z 0789 TOKYO ROKC

A Z 0790 R O *€ OSAKA

CL 0106 re /V Y O R K FRANKFURT

CL 1699 NEW YORK S A N  FRANCISCO

DL 1984 S A N  FRANCISCO NEW YORK

JL 0407 TOKYO FRAfKFURT

F ligh t connection de ta ils 0
A r in e :  A A Flight Nuntoer 0017

Depart c ity N B V Y O R K  A rriv a l c iy : S A N  FRANCISCO

Dep airport: JFK Dest arport: SFO

Departure 1 1 0 0  00 A rriv a l Tm e 14 0 1 0 0

Й  Figure 1 In itia l V iew  o f  the W D T_TABLE Application

In the initial screen, y o u  can select any row to see the flight connection details 
from the table. Suppose y o u  want to see the departure and arrival times on the 
table. This information already exists but can only be seen on the details part, so 
it's easy to add this attribute into the table with the following enhancem ent steps:

1. Go to  Transaction S E 8 0  and op en  th e  W eb  D ynpro ABAP co m p o n en t 
WDT_TABLE.

2 .  Open View VIEW _1, and navigate to the La y o u t  tab.

3 .  Click the E n h a n c e  button (fH )  on the toolbar.

4 .  Enter the N a m e  and D e s c r i p t i o n  o f  the enhancem ent implementation in the 
popup dialog.

5. Add the departure and arrival time columns into the table and bind them with 
the DEPTIME and ARRTIME attributes in the SPFLI_NODE context node.

6. Save and activate the changes.



You can now run the application and see that the departure and arrival time infor
mation has been added into the table as show n in Figure 2.
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Й  Figure 2 Enhanced View  o f  the W DT_TABLE Application

As show n in the example, W eb Dynpro ABAP is tightly integrated with the 
Enhancem ent Framework, which makes it easy to adopt W eb Dynpro ABAP appli
cations into you r system without modifying the original object.



Tip

Debugging Web Dynpro- 
Specific Program Entities
You can use the W eb D ynpro too l in the ABAP D ebugger to debu g an d  analyze Web 
D ynpro ABAP applications.

W eb Dynpro ABAP applications can be debugged by setting external breakpoints 
in the source code at relevant positions. This technique is used not only for Web 
Dynpro ABAP applications, but also for all types o f  programs that run outside the 
SAP GUI. The ABAP Debugger has an additional tool called the W eb Dynpro tool 
that's designed to help developers debug Web Dynpro applications. In this tip, 
we'll show  y o u  how  to use the Web Dynpro tool to debug Web Dynpro-specific 
program entities.

a  And Here's How ...
Debugging a Web Dynpro ABAP application is as easy as debugging a normal ABAP 
program. You only need to set an external breakpoint into the source code to start 
the W eb Dynpro application in debug mode. You can set external breakpoints using 
the S e t / D e l e t e  E x t e r n a l  B r e a k p o i n t  button (§Щ) on the toolbar while the cursor 
is in the position where y o u  w ant to start the debugger. W hen  the program execu
tion reaches the external breakpoint, it stops, and the ABAP Debugger session is 
started in a new  SAP GUI session.

Now you can start using the W eb Dynpro tool. Add the Web Dynpro tool into the 
Debugger Desktop using the N e w  T o o l  button ( O b  on the right part o f  any tool
on the desktop. Select the W eb Dynpro tool in the S p e c i a l  T o o l s  folder, and the 
W eb Dynpro tool is added into the existing desktop. Figure 1 shows an example 
view o f  the W eb Dynpro tool.
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^  Figure 1 Web D ynpro Tool in the A B A P  Debugger

The tool has so m any features that it can't be used efficiently in a small window 
as a part o f  the Debugger Desktop. As show n in Figure 1, you can close all o f  the 
other tools on the desktop to use the W eb Dynpro tool more efficiently.

You can see all entities o f  the Web Dynpro com ponent in a hierarchy and see 
the details o f  the entity by double-clicking it. For example, double-click on the 
view  name to open the detailed view to see layout elements, context entities, and 
attributes.

I f  you w ant to navigate to the runtime object, y o u  can right-click on the entity 
on the left tree and select D i s p l a y  R u n t i m e  O b j e c t . You can also navigate to the 
definition o f  the ob ject in the A B A P  W orkbench using the D i s p l a y  W o r k b e n c h  

O b j e c t  option in the same context menu.

Web Dynpro ABAP applications are much different from normal ABAP programs in 
both design and runtime perspectives. That's why y o u  need a special tool to debug 
and analyze these applications. Otherwise, it would be very difficult to analyze the 
W eb Dynpro ABAP applications using the standard ABAP Debugger tools.



Assigning a Transaction Code 
to a Web Dynpro Application 
Using a Parameter Transaction
You can assign a  transaction  code f o r  W eb D ynpro ABAP applications so  end users can  
s ta r t  the app lication  directly in the SAP GUI w ithout needing to provide a  u sernam e or  
passw ord.

You may sometimes need to assign Web Dynpro applications to users who usually 
use the SAP GUI for their daily work. However, when y o u  or a user is accessing a 
W eb Dynpro ABAP application directly from the browser, you'll usually need to 
provide a username and password or configure a single sign-on (SSO). Sometimes, 
y o u  may need to allow the user to access the applications from the SAP GUI w ith
out providing a username or password. To solve this problem, y o u  can create a 
transaction code for the Web Dynpro ABAP application that allows end users to 
start the application either in the SAP GUI or the w eb browser using the transac
tion code without having to provide a username or password.

a  And Here's How ...
Parameter transactions allow y o u  to assign specific values to the fields on a trans
action's initial screen, so y o u  can skip the initial screen. This allows you to create 
several transaction codes for the same transaction for different purposes. This is 
very useful when you r end users frequently use the SAP GUI, and y o u  don’t want 
them to start any other application to run the Web Dynpro ABAP application.

You can use Transaction W D YID  to create a transaction code for the W eb Dynpro 
ABAP applications using the parameter transaction technique. Let's create a trans



action code for W eb Dynpro ABAP application WDT_TABLE. Perform the follow
ing steps to create the transaction:

1. Go to Transaction SE93.

2 .  Enter "ZWD_TEST" in the T r a n s a c t i o n  C o d e  field and click C r e a t e .

3 .  Enter a short text, and select T r a n s a c t i o n  w i t h  p a r a m e t e r s  in the S t a r t  

o b j e c t  section.

4 .  Enter “W D YID ” in the T r a n s a c t i o n  field, and select the S k i p  i n i t i a l  s c r e e n  

checkbox.

5 .  In the D e f a u l t  Va l u e s  table, enter "WDT_TABLE" for the APPLICATION field 
and enter "Browser" for the STARTMODE field. The result will be as show n as 
in Figure 1.

«  Figure 1 Creating a Parameter 
Transaction f o r  a Web Dynpro  
Application

W hen you run the transaction in the SAP GUI, the W eb Dynpro application starts 
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S t a r t m o d e  field value to the GUI instead o f  BROW SER, the application starts 
within the SAP GUI window as shown in Figure 2.
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Й  Figure 2 Starting a Web D ynpro Application w ithin the SA P  GUI

Users can run the transaction ju s t  like they would when running other transactions; 
they may not even realize that they are using a Web Dynpro ABAP application 
instead o f  the normal SAP GUI application.
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