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SAP SYSTEM OVERVIEW

SAP System Architecture

First, the Technical Architecture of a typical SAP system will be discussed, before moving
on to the Landscape Architecture, and a discussion of why the landscape should be broken
into multiple systems.

This diagram shows the 3-tier Client/Server architecture of a typical SAP system:
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At the top is the Presentation server, which is any input device that can be used to control
an SAP system (the diagram shows the SAP GUI, but this could equally be a web browser,
a mobile device, and so on). The Presentation layer communicates with the Application
server, and the Application server is the 'brains' of an SAP system, where all the central
processing takes place. The Application server is not just one system in itself, but can be
made up of multiple instances of the processing system. The Application server, in turn,
communicates with the Database layer.

The Database is kept on a separate server, mainly for performance reasons, but also for
security, providing a separation between the different layers of the system.

Communication happens between each layer of the system, from the Presentation layer, to
the Application server, to the Database, and then back up the chain, through the Application
server again, for further processing, until finally reaching the Presentation layer.
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A typical Landscape Architecture - Typical here is subjective, in practical terms there is not
really any such thing as a standard, 'typical' landscape architecture which most companies
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use. However, it is common to find a Development system, a Testing system and a
Production system:

The reason for this is fairly simple. All the initial development and testing is done on a
Development system, which ensures other systems are not affected. Once developments are
at a stage where they may be ready to be tested by an external source, or someone within
the company whose role is to carry out testing, the developments are moved, using what is
called a Transport System, to the next system (here, the Testing system).

Normally, no development at all is done on the testing system; it is just used for testing the
developments from the development system. If everything passes through the Testing
system, a Transport system is used again to move the developments into the Production
environment. When code enters the Production environment, this is the stage at which it is
turned on, and used within the business itself.

The landscape architecture is not separated just for development purposes; the company
may have other reasons. This could be the gquantity of data in the Production system, which
may be too great to be used in the development environment (normally the Development
and Testing systems are not as large as the Production system, only needing a subset of data
to test on). Also, it could be for security reasons. More often than not, companies do not
want developers to see live production data, for data security reasons (for example, the
system could include employee data or sales data, which a company would not want people
not employed in those areas to see). Normally, then, the Development and Testing systems
would have their own set of data to work with.

The three systems described here, normally, are a minimum. It can increase to four systems,
perhaps with the addition of a Training system, or perhaps multiple projects are running
simultaneously, meaning there may be two separate Development systems, or Testing
systems, even perhaps a Consolidation system before anything is passed to the Production
environment. This is all, of course, dependent on the company, but commonly each system
within the Landscape architecture will have its own Application server and its own
Database server, ensuring platform independence.
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Environment for Programs

Next, we have the environment which programs run in, the Work Processes, and the
structure of an ABAP program.
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Within an SAP system, or at least the example used here, there are two types of programs,
Reports and Dynpro’s.

Reports, as the name would suggest, are programs which generate lists of data. They may
involve a small amount of interactivity, but mainly they supply data to the front-end
interfaces, the SAP GUI and so on. When a user runs a report, they typically get a selection
screen. Once they enter their selection parameters and execute the report, they normally
cannot intervene in the execution of the program. The program runs, and then displays the
output.

Dynpro’s are slightly different. They are dynamic programs, and allow the user to intervene
in the execution of the program, by processing a series of screens, called
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Dialogue screens. The user determines the flow of the program itself by choosing which
buttons or fields to interact with on the screen. Their action then triggers different functions
which have been coded within the flow logic of the program. While reports are being
created, interfaces are also to be generated which are classed as Dynpro’s, for all the
selection criteria.

Most of the work done by people involved with ABAP is done within Report programs, and
even though these programs are labelled 'Reports', they do not always generate output. The
Report programs are there to process the logic, reading and writing to the Database, in order
to make the system work.

Work Processes

Every program that runs in an SAP system runs on what are called Work Processes, which
run on the Application server. Work Processes themselves work independently of the
computer's operating system and the Database that it interacts with, giving the
independence discussed earlier with regard to the Technical architecture. When an SAP
system is initially set up, the basis consultants (who install the system, keep it running,
manage all the memory and so on) configure SAP in such a way that it automatically sets
the number of Work Processes programs use when they start, the equivalent of setting up a
pre-defined number of channels or connections to the Database system itself, each of which
tend to have their own set of properties and functions.

The Dispatcher

You might come across something referred to as the Dispatcher. The SAP system has no
technical limits as to the number of users who can log on and use it, generally the number
of users who can access an SAP system is much larger than the number of available Work
Processes the system is configured for. This is because not everybody is sending
instructions to the Application server at exactly the same time. Because of this, users cannot
be assigned a certain number of processes while they are logged on.

The Dispatcher controls the distribution of the Work Processes to the system users. The
Dispatcher keeps an eye on how many Work Processes are available, and when a user
triggers a transaction, the Dispatcher's job is to provide that user with a Work Process to
use. The Dispatcher tries to optimise things as far as possible, so that the same Work
Process receives the sequential Dialogue steps of an application. If this is not possible, for
example because the user takes a long time between clicking different aspects of the
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screen, it will then select a different Work Process to continue the processing of the
Dialogue program. It is the Work Process which executes an application, and it is the Work
Process which has access to the memory areas that contain all of the data and objects an
application uses. It also makes three very important elements available.

The first is the Dynpro processor. All Dynpro programs have flow and processing logic,
and it is the Dynpro processor's job to handle the flow logic. It responds to the user's
interactions, and controls the further flow of the program depending on these interactions. It
is responsible for Dialogue control and the screen itself, but it is important to remember that
it cannot perform calculations; it is purely there to manage the flow logic of a program.

The next important element is the ABAP processor, which is responsible for the processing
logic of the programs. It receives screen entries from the Dynpro processor, and transmits
the screen output to the program. It is the ABAP processor which can perform the logical
operations and arithmetical calculations in the programs. It can check authorisations, and
read and write to the Database, over the Database Interface.

The Database Interface

The Database Interface is the third important element. It is a set of ABAP statements that
are Database independent. What this means is that a set of ABAP statements can be used
that, in turn, can communicate with any type of Database that has been installed when the
system was set up. Whether this is, for example, a Microsoft SQL server or an Oracle
Database, you can use the same ABAP statements, called Open SQL, to control the entire
Database reading and writing over the Database Interface. The great advantage of this is
that the ABAP statements have encapsulation, meaning the programmers do not need to
know which physical Database system the ABAP system they are using actually supports.

There are times when you may want to use a specific SQL statement native to the database
which is installed. ABAP is designed in such a way that if this type of coding is necessary,
this facility is available. It is possible to directly access the Database through the programs
using native SQL statements, but this is not encouraged. Normally, when systems are set
up, the system administrator will forbid these practices, due to the security and stability
risks to the system which may be introduced. If you are going to be programming ABAP,
make sure Open SQL is used, because then anyone subsequently looking at the programs
will understand what is trying to be achieved.
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First look at the ABAP Workbench

It is now time to take a first look at an SAP ABAP program. The following section will
look at the SAP System and introduce the ABAP Workbench. But before doing so, let's take
a look at the structure of an ABAP program.
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Like many other programming languages, ABAP programs are normally structured into
two parts.

Part 1 - Declaration Section
Part 2 - Processing Blocks,

The first is what is considered to be the Declaration section. This is where you define the
data types, structures, tables, work area variables and the individual fields to be used inside
the programs. This is also where you would declare global variables that will be available
throughout the individual subsections of the program. When creating an ABAP program,
you do not only declare global variables, but you also have the option to declare
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variables that are only valid within specific sections inside the programs. These sections are
commonly referred to as internal Processing Blocks.

The Declaration part of the program is where you define the parameters used for the
selection screens for the reports. Once you have declared tables, global variables and data
types in the Declaration section of the program, then comes the second part of the ABAP
program, where all of the logic for the program will be written. This part of an ABAP
program is often split up into what are called Processing Blocks.

The Processing Blocks defined within programs can be called from the Dynpro processor,
which were discussed previously, depending on the specific rules created within the
program. These Processing Blocks are almost always just small sections of programming
logic which allow the code to be encapsulated.

First Look

When logged into an SAP system it will look something similar to the image below.

[F Menu Sct  Eavortes  Estras  System Help
& A e@a SN Do BE m
SAP Easy Access
® | & Sothemenu & v = [Boreate s

v O Information Systars
v 7o

The way the SAP GUI looks may vary, the menu to the side may be different, but here the
display show a minimal menu tree which will be used throughout this book.

The first thing to do here is look at the ABAP Workbench. To access this, you use the menu
on the left hand side. Open the SAP menu, choose Tools and open the ABAP Workbench,
where there will be four different options.
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~ I SAP menu.

» (7 Office

» (3 Information Systems

~ &3 Tools

¥ ﬁl ABAP Workbench

» (I Overview
» (J Development
» (3 Test
v (3 utilities

The first thing to look at is a quick overview of how to run a transaction in SAP. There are
two ways to do this. Firstly, if the overview folder is opened, any item which does not look
like a folder itself, is a transaction which can be run. In this instance, we can see the Object
Navigator:

~ &3 SAP menu
» (3 office
» (3 Information Systems
~ 3 Tools
~ 3 ABAP Workbench
~ &3 Overview
’ [:l Application Hlerarchy
@ Oligct Nawgator
@ Buéhess Ohject Browser
« 2 Modification Browser
« 2 Reuse Library
« 2 Information System
« & Data Brawser
y @ Transport Organizer
- 2 BAPI Explorer
» (3 Development

Double click this, and the transaction will open:
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Object Navigator
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[zTEST1 Eara
e =0 R EE) ) E

Object Name £
* ZTEST1 "Te

To exit out of the transaction, click the Back button: ¢

The second way of running a transaction is to enter the transaction code into the transaction
code input area:

L= Menu EQIT RaVONTes EXTras  Lystem Hep
g 1 B @@ DHE
SAP Easy Access

(& ™ | & | SaOther menu & | v a | [BGeate

A useful tip to become familiar with the names of transactions is to look at the Extras menu
--> open Settings and in the dialogue box which appears, select the option 'Display
technical names' and click the ‘Continue' icon:
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[E Settings

This is used to specify settings

| |Display favorites at end of list

| |Do not display menu, only display favorites
[v|Do not display screen

E?‘ Display technical names i

Y EYENEY

‘Continue  (Enter)

« & Transnnrt Ornanizer

The menu tree will be refreshed, and when the 'Overview' folder is opened, the transaction
codes will be made visible. It is now possible to become familiar with them, and enter them
directly into the transaction code input area:

~ &3 Tooks B
~ & ABAP Workbench
~ 3 Overview
» (J application Hierarchy
« ) SES0 - Object Navigator
= @ SWO?2 - Business Object Browser
+ £ SE9S - Modification Browser
« ) SEA3 - Reuse Library
« ) SES4 - Information System
> ‘x_@ SE16 - Data Browser ”
. t® 9 - Transport Organizer_éj
- P B43I - BAPI Explorer
* (J Development

Now, a step-by-step look will be taken through the major transactions of the ABAP
Workbench to become familiar with, and use, as an ABAP developer.



SAP SYSTEM OVERVIEW

ABAP Dictionary

One thing most programs will have in common is that they will read and write data to and
from the Database tables within the SAP system. The ABAP Workbench has a transaction
to allow the creation of Database tables, view the fields which make up these tables and
browse the data inside. This is called the ABAP Dictionary. The ABAP Dictionary can be
found by expanding the ABAP Workbench menu tree --> 'Development’. The transaction
code to run the ABAP dictionary directly is SE11:

~ &3 ABAP Warkbench
» (0 overview
~ &J Development
[ == =
+ {62 SE11 - ABAP Dictionary
- 2 5D11 - DataiModeler
» (O User Interface
- ) SE33 - ABAP Editor
+ ) SE37 - Function Builder
« & SE24 - Class Builder
« 1 SE33 - Context Builder
» (3 Programming Environment
+ ) SWO1 - Business Ohject Builder
» (3 workflow
» (J other Tools

ABAP Editor

The next and probably most commonly used part of the ABAP Workbench is the ABAP
Editor, which much of this course will focus upon. The ABAP Editor is where all of the
code is created, the logic built and, by using forward navigation (a function within an SAP
system which will be discussed later), function modules defined, screens created and so on.
The ABAP Editor can be found under the 'Development' menu, as shown above and with
transaction code SE38.

Function Builder

The next important part of the Workbench is the Function Builder, which is similar to the
ABAP Editor. Its main function is to define specific tasks that can be called from any other
program. Interfaces are created in the Function Builder, where the different data elements
and different types of tables are defined, that can be passed to and from the Function which
is built. The Function Builder will be discussed a little later on, when the programs created
are encapsulated into function modules. The Function Builder can be
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called with transaction code SE37.

Menu Painter

The next item to look at here is called the Menu Painter, which can be found in the 'User
Interface’ folder inside the 'Development’ menu, or with transaction code SE41. This is a
tool which can be used to generate menu options, buttons, icons, menu bars, transaction
input fields, all of which can trigger events within the program. You can define whether
events are triggered using a mouse click, or with a keyboard-based shortcut. For example,
in the top menu bar here, the 'Log off' button can be seen, which can be triggered by using
(Shift + F3):

" i

V] 4 H 8%6’3 BHE SDLOLHD B @6

(=

Screen Painter

While the Menu Painter is used for building menu items, menu bars and so on, the next item
on the list is the Screen Painter, transaction code SE51, which allows you to define the user
input screen, meaning that you can define text boxes, drop-down menus, list boxes, input
fields, tabbed areas of the screen and so on. It allows you to define the whole interface
which the user will eventually use, and behind the initial elements that are put on the screen,
you can also define the individual functions which are called when the user interacts with
them.

Object Navigator

The last item to look at here is the Object Navigator, a tool which brings together all the
previous tools, providing a highly efficient environment in which to develop programs.
When building large programs, with many function modules, many screens, the Object
Navigator is the ideal tool to use to navigate around the development. It can be found in the
'‘Overview' menu of the ABAP Workbench, with transaction code SE80.

These are the main features of the ABAP Workbench interacted with during this course. In
the SAP menu tree, there are evidently many more transactions which can be used to help
develop programs, but these cover the vast majority of development tools which will be
used.
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Data Dictionary

This is the main tool used to look at, understand and enhance the Database and Database
tables which are used by the SAP system. You can view standard tables delivered by SAP
using this tool, create new tables and enhance the existing tables delivered by SAP with
new fields. There are many other features involved in the Data Dictionary, but the focus
here will be on the basic ones so as to build on this later on when creating ABAP programs.

First, a database table will be created, involving the creation of fields, data elements and
domains. An explanation of what each of these is, and why they are necessary to the tables
built will be given. During the building of the tables, the tools used to check for errors will
be shown. Once these errors are eradicated, the tables can be activated so that they can be
used within the system.

After this, a look will be taken at maintaining the technical settings of the table created,
which will allow the entry of data, before finally looking at the data which has been entered
using standard SAP transactions available in the SAP system.

Creating a Table

With the SAP GUI open, you will be able find the Data Dictionary in the SAP menu tree.
This is done via the Tools menu. Open the ABAP Workbench and click the 'Development’
folder, where the ABAP Dictionary can be found and double-clicked. Alternatively, use the
transaction code SE11;

Now, the initial screen of the ABAP Dictionary will appear:
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ge 1 <R H OO

& Database table

L=l
‘.

Ciview

“iData type
O Type Group

“Domain
1Search help
Lock object

Gy Display ||#  change || Create |

To create a table, select the 'Database table' option. In this exercise a transparent table will
be created. Other types of table do exist (such a cluster tables and pool tables), but at this
early stage the transparent table variety is the important one to focus upon.

The table name must adhere to the customer-defined name space, meaning that the name
must begin with the letter Z or Y, most commonly this will be Z. In this example, the table
will show a list of employees within a company, so, in the 'Database table' area, type
'ZEMPLOYEES' and click the 'Create’ button.

Once this is done, a hew screen will appear:



DATA DICTIONARY

(¢ Database table ‘ZEHPLDYEVES
Oiview ‘

(Data type
() Type Group

( Domain

(iSearch help

( Lock object

[63;(> Display J [57 Change IID Cregte I
g

Dictionary: Maintain Table WWW. AP L rainingii ).

SIS 7 B W - < A B - < S = BB [f] Technicalsettings Indexes.. &ppend structure..,

Transp. table ZEMPLOYEES | New{Revised)
=
Short text |_|

2]
=

} Fields 7% éntry helpfcheck E:urrencijuantity Fields

el

Delivery Class

Data Browser/Table View Maint. Display/Maintenance allowed with Restrictions v

In the 'Short text' field, a description for the table must be included, enter 'Employees":

Transp. table ZEMPLOYEES 'New(Revised)
: i
Short text ,’_Employees

In the 'Delivery and Maintenance' tab (which opens by default), look at the 'Delivery class'
section, select the field and then click the drop-down button, where a list of Delivery classes
will be shown and selected:
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[ Delivery class (1) 7 Entries found

v ][ B8 &) 2 (B [ ]
D _'ID;Short text
_A 4 Application table {master and transaction data)

Custornizing 8%le, maintenance only by cust., not SAP import
Table for storing temporary data, delivered empty
Customizing table, protected against SAP Upd., only INS all,
Control table, SAP and customer have separate key areas
System table, maint. only by SAP, change = modification
Systemn table, contents transportable via separate TR ohijects

Emmmr—m

For the table being created here, choose 'Application table', as the data held in the table fits
the description 'master and transaction data'.

In the field below this, labelled 'Data Browser/Table View Maint.!, choose the
'Display/Maintenance allowed' option, which will allow for data entry directly into the table
later on. It should look like this:

Delivery Class A’ Application table {master and transaction data)

Data Browser/Table View Maint. ‘Displé'y,fMaintenance Allowed v

Before going any further, click the 'Save' button:
A window appears titled 'Create Object Directory Entry'.

Nearly all development work done with SAP is usually done within a development
environment, before being moved on to, for example, a quality assurance environment and
on further to production. This window allows you to choose the appropriate Development
class which is supported by other systems where the work may be moved on to. In this
example scenario, though, developments will not be moved on to another system, so click
"Local object', so as to indicate to the system (via the phrase '$STMP' which appears) that
the object is only to exist within the development system and not to be transported
elsewhere. Once this is done, the status bar at the bottom will show that the object has been
saved:
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[ Create Object Directary Entry

Object  'R3TR TABL| ZEMPLOYEES .
| Attributes |
I T
Developrment class ‘ ju
e v
Person responsible T’BCU.SER |
Original system WAL
Original language EN English

—_—_ . ——
Local object  (F7)

B[ Local obje%[ﬁ Lock overview |([BI][%]

To check everything has worked as we want, select the 'Go to' menu and selects the 'Object
directory entry' option, a similar pop-up box to the previous one will appear, where the
'‘Development class' field will show '$TMP', confirming this has been done correctly.

Creating Fields
The next step is to begin creating Field names for the table, in the 'Fields' tab:

SR G- B - < A = BB Il Technical settings  Indexes... A&ppend structire...

Transp. table |ZEMPLOYEES | New(Revised)
Short text Employees

Attributes © Delivery and Maintenance Figlds Entry help/check - Currency/Quantity Fields |

[ﬁ[lﬂf] I l@@@gj l,(_?l Srch help I I Built-in type I

e Field Key | Initialﬁ a{al... | Data element DTyp | Len.. |Dec.. Short text
\CLIENT [ 0 MANDT CLNT 3 oClient

| ’|=_"“" 1 .

JEEEY. I -

Fields, unlike the name of the table, can begin with any letter of the alphabet, not just Z and
Y and can contain up to 16 characters.
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Tables must include at least one Key field, which is used later for the searching and sorting
of data, and to identify each record as being unique.

An Initial value can be assigned to each field, for example, in the case of a field called
Employee Class you could say the majority of employees are Regular Staff ('S"), but some
are Directors, with a code of 'D'. The standard initial value would be 'S', but the user could
change some of these to a 'D' later on.

Data Elements

Every Field in the table is made up of what is called a Data Element, which defines specific
attributes of each field.

The first Field to be created here is an important one within an SAP system, and identifies
the client which the records are associated with. In the Field name, enter 'Client', and in the
Data Element, type 'MANDT'. This Data Element already exists in the system, and after
entering it, the system automatically fills in the Data Type, the Length, Number of Decimals
and Short text for the Data Element itself. Ensure that the 'Client’ field is made a Key field
in the table by checking the 'Key' box.

The next field will be called 'Employee’. Again, check the box to make this a Key field, and
enter the new Data Element 'ZEENUM' (Data Elements broadly must adhere to the
customer name space by beginning with Z or Y). Once this is done, click the save button.

Next, because the Data Element 'ZEENUM' does not yet exist, it must be created. If you try
to activate or even check the table (via the 'Check’ G button), an error message is
displayed:

Check table ZEMPLOYEES (BCUSER/11.03.12/17:50)
a Key field EMPLOYEE has unpermitted type
ﬂ Field EMPLOYEE: Component type or domain used not active or does not exist
ﬂ Field EMPLOYEE cammot be used as key field because no default exists for type
ﬂname%o for table ZEMPLOYEES cannot be generated

Check on table ZEMPLOYEES resulted in errors

Q4 044

Until the Data Element 'ZEENUM' is created, it cannot be used within the system. To do
this, forward navigation is used. Double-click the new Data Element, and a window
labelled 'Create Data element' appears. Answer 'Yes' to this, and the 'Maintain Data
Element' window comes up.
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[E Create Data elemernt

Data elerment ZEERUM
not available

X

0 Create the data element?

?
X .
J_ Yes J Mo J[X Cancel J
Dictionary: Maintain Data Element www.Saplraining

&= Yoy gor & gu 80 Documentation Supplementary de

Data element ZEENUM | Newi{Revised)

Short text gzmplqyee Data Elernent

" attributes 2 Data Type | Further Characteristics  © Field label |

(¢ Elementary type

(=:Domain E@M 3@‘.
Data Type
Length 0 Decirnal Places 0
( Built-in type Data type | v
Length | 0 Decimal places o
( JReference type

(OName of Ref, Type ’ l
O Reference to Predefined Type
DataType
Length 0 Decimal Places 1]
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In the 'Short text' area, enter 'Employee Data Element’. Next, the Elementary data type,
called the 'Domain’, must be defined for the new Data element. Domains must adhere to the
customer name space, so in this instance the same name as the Data element will be given:
'ZEENUM', (though giving both the same name is not imperative). Again, forward
navigation will be used to create the Domain.

Data Domains

Double-click the entry (ZEENUM') in the Domain area, and agree to save the changes
made. Now, the 'Create Object Directory Entry' window will re-appear and again it is
important to save this development to the '$STMP' development class, via the 'save' or 'local
object' button visible in this window.

After doing this, a window will appear stating that the new Domain 'ZEENUM' does not
exist. Choose 'Yes' to create the Domain, and in the window which appears, type into the
‘Short text' box a description of the Domain. In this example, 'Employee Domain':

Dictionary: Maintain Domain
€ 3 Paw g% ASCH

Domain | ZEENTUHM MNew (Revised)
Short text Employee Domain

Attributes Deﬁnltlon " Value range

Formatting

Data type NUMC Zcharacter string with only digits I 3
No. characters 8

Decimal places 0

Output characteristics

Output length 8
Convers, routine
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The 'Definition’ tab, which, as shown above, opens automatically. The first available field
here is 'Data type', click inside the box and select the drop-down menu, and a number of
generic data types already existing within the ABAP dictionary will appear.

The NUMC' type is the one to be used here for the Employee data, a “character string with
only digits”. Once this selection is double-clicked, it will appear in the 'Data type' area in
the 'Definition’ tab.

Next, in the 'No. characters' field, enter the number 8, indicating that the field will contain a
maximum of 8 characters, and in the 'Decimal places' area, enter 0. An Output length of 8
should be selected, and then press Enter.

The 'NUMC' field's description should re-appear, confirming that this is a valid entry.
Next, select the "Value range' tab, which is visible next to the 'Definition’ tab just used:

__ Attrbutes | Definition ./ Value range |

%[oR BE =]

Single vals

Fix.val. Short text

I ]

L 4

« )
Intervals
Lower limit = UpperLimit | Short text
«

Yalue table

This is where you set valid value ranges for the Domain created. Once this is set, any
subsequent user entering values outside the valid value range will be shown an error
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message and be requested to enter a valid entry. Here, there are three options.

e First, where you can see 'Single values', it is possible to enter a list of individual
valid values which can be entered by the user.

e Second, 'Intervals', where you can enter a lower and upper limit for valid values, for
example 1 and 9, which saves the effort of entering 9 individual single values in the
'Single values' section.

e Last, the 'Value table' box visible at the bottom. When there are a large number of
possible entries, this is a common method (to do this you must specify a complete
valid value table entry list, in which case it is also necessary to introduce foreign
keys to the table, to ensure the user's entries are tested against the value stored in
the value table created).

This example Domain, however, does not require any Value range entry, so just click the
save button and, again, assign it as a 'Local object'.

The next step is to Activate the object, allowing other Data elements to use this domain

going forward. In the toolbar click the small matchstick icon I (also accessible by
pressing CTRL +F3).

A pop-up window appears, listing the 3 currently inactive objects:

~_Transportable objects . Local objects |

Object name
C  Obj.. | Obj. name User
DOMS&  ZEENUM BCUSER
DTEL ZEENUM BCUSER
TABL ZEMPLOYEES BCUSER

It may be possible to activate all of the objects together, but this is not advised. In a typical
development environment, a number of people will be creating developments
simultaneously, and quite often, others' objects will appear in this list.

At this point, it is only the Domain which is to be activated, the top entry labelled 'DOMA,
with the name 'ZEENUM'. When this is highlighted, click the green tick continue button.
The window should disappear, and the status bar will display the message 'Object(s)
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activated'

Now it is possible to proceed with the creation of the table. Forward navigation was used
for generating the Domain, so click the 'Back’ button, or press F3 to return to the 'Maintain
Data Element' screen. As the domain is active, the description entered previously should
appear by the area where 'ZEENUM' was typed, along with other Domain properties which
have been created:

 attrbutes /DataType | Further Characteristics | Field label

o Elementary ¢
Y ype 7 =
¢ Domain ZEEHUH ! -Mp e Dormatlr
Data Type  NUMC Character string with only digits
Length 8 Decimal Places 0

Next, the Field labels must be created, so click that tab. The Field labels entered here will
appear as field labels in the final table. In this example they should read 'Employee’, or
better, 'Employee Number'. If this does not fit within the area given, just tailor it so that it
still makes sense, for example typing 'Employee N' into the 'Short' Field label box. Once the
text has been put into the Field label spaces, press enter, and the 'Length' section will
automatically be filled in:

Data element | ZEENUX New(Revised)
Short text

mpiovee Data Element

~_ Attrbutes | Data Type | Further Characteristics /(Field fabel

Length Field labe!

Short 10 Erroloyee N
Medium 115 Employee NuJbar
Long 20 Employee Number

Headng 115 Emgjloyee Nurmbes
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Once this is complete, Save and Activate the element via the toolbar at the top. The inactive
objects window will reappear, where two inactive objects will remain. Highlight the Data
element (labelled 'DTEL") and click the green tick}Z}

Continue button at the bottom.

Again, the status bar should display 'Object(s) activated'.

Press the back button to return to the Table maintenance screen. Here you will now see that
the 'EMPLOYEE' column has the correct Data Type, Length, Decimals and Short text, thus
indicating the successful creation of a Data element and Domain being used for this Field.

Trarep, tacke IEMPLOYEES Now

Shoet ten Empioyess

At | Ddivery s Manteodnce AFREE L Entry habfcheds: | Cumency/Guantity Feids

Rlom|fefl  [(PPe>ial]  L¥[ schteb || eutntoe 1/2
Pold Yoo Ll Dyt element Ofyp  Len.. Oec.. |Shottext Gouwn
CLIENT v RASDT CLNT 3 0Ckent
ENPLOYEE B v 28ENU Numc 8 OEmEiovoe Dita Boment

The next field to create should be titled 'SURNAME'. This time it should not be selected as
a Key field, so do not check the box. The Data element, in this instance, is labelled
'ZSURNAME":

%jeR BE BEElal LP] schhep | [ Buitin tye

Field K.. L.. Dataelement DTyp Len... Dec... Short text
CLIENT [v KANDT CLET 3 oCient
EMPLOYEE v ZEENUN RUNC 8 SEmployee Data Bement
f |
SURNAME * Lzsggmm: JCTI

Now, forward navigation will again be used. Double-click ‘ZSURNAME’; choose 'Yes' to
save the table and "Yes' again to create the new Data element. The 'Maintain Data Element'
window will appear which will be familiar from the previous steps.

In the 'Short text' box this time type 'Surname Data Element' and title the new domain
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'ZSURNAME"
Data element (ZSURNAME New (Revised)
Shoet text Surname Data Blement

Attrioutes ~‘Data Type | Further Characteristics | Field label

o Elementary type

Data

Length 0 Decimal Places 0

Double-click the new domain and save the Data element, assigning it a 'Local object' and
then choose 'Yes' to create the new Domain.

The Domain maintenance screen will reappear. Enter the short text 'Surname' and, this time;
the Data type to select is 'CHAR', a Character string.

The number of characters and output length should both be set to 40, then press enter to be
sure everything has worked, and click the Activate button.

Dictionary: Maintain Domain
&5 PUB g h‘td} sE0H

Activate (Ctrl+F3)—

Domain ZSURNAM. ! Naw(Reviced)
T, a9
Short text Rourmans| {

. Altrbutes “Definition | Vsuerange |

Formatting

Data type CHAR Character string
No. characters 40

Decimal places o

Cutput characteristics

Output length 40

Corvears, routng

Lowercase
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Note that the Save button has not been pressed this time, as the Activate button will also

save the work automatically. Ensure you assign the object to the $TMP development class

as usual.

In the Activate menu, select the object (the domain (labelled 'DOMA") named
'ZSURNAME') to be activated, and click the green tick continue button. The status bar

should read 'Object saved and activated'.

Following this, click Back or F3 to return to the Maintain Data element screen. Ensure the
domain attributes have appeared (Short text, Data type, Length and so on). In the Field
Label tab, enter 'Surname' in each box and press Enter to automatically fill the 'Length’
boxes and then activate the Data element (in the Activate menu, the 'DTEL' object named
'ZSURNAMES"), checking the status bar to ensure this has occurred with any errors:

Dictionary: Maintain Data Element
4"'9‘.’}’-3‘36'5[&% e & H

Fanaey Activate (Ctrl+F3)
Data element saurman Cvate  (Ctrl+F3)
I7,
Short text foumame Data Eement

Attributes  Data Type Furthier Charactesistics

Length  Field labet

Short 10 Sumame
Medium 15 Suname
Long {20 Surhame
Headng 40 Surname

Documentation

New(Revised)

Supplsmeantary docurneritat

Again, press Back to return to the Maintain Table screen, where the new Data element will

be visible:
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Transp. table \ZEMPLOYEES | New
Short text Employees

XD EE  [BFFE] (st | [ asnte |

 Fed K.. | L.. | Data element DTyp Len.. bDec.. Shorttext

CLIENT = MANDT CLET 3 0Ckent

EMPLOYEE v [] ZEENUM RUMEC 8 0Employee Data Element
 SURNAME ) [T [ ZSURNAME CHAR 40 oSurname Data Element

The next field to be created is titled 'FORENAME', and the data element 'ZFORENAME'.
Click to create the Data element and follow the steps above again.

In the Maintain Data Element screen, the Short text should read 'Forename Data Element'
and the domain 'ZFORENAME'. Save this and choose 'Yes' to create the domain.

The domain's short text should read 'Forename'. Use the CHAR data type again and a
Length and Output length of 40. Next, Activate the Domain as before.

Return to the Maintain Data Element screen. Type 'Forename’ into the four Field label
boxes. Press enter to fill the length boxes and then Activate the Data Element named
'ZFORENAME' as before. Go back again to see the table:

Transp. table [ZEMPLOYEES I New
Short text Employees

Attrbutes |« Dedvery and Maintenance /(Fields |+ Entry helpfcheck | Currency/Guantity Felds

XRRBE  [EEFR] L] sonee || edtntpe |
Field

K. L. | Datasiement ‘DTyp  Len.. Dec.. Short text
- CLIENT v MANDT CLNT 3 0 Ckent
EMPLOYEE v ZEENUM WUMC 8 0Employee Data Bement
SURNAME 1 [ ZSURNAME CHAR a0 0Surname Data Element
| FORERAMNE (0| [ zroResare CHAR 40 0Forename Data Element
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The next field will be called 'Title' and the Data Element 'ZTITLE', follow the steps above
again to create this field with the following information:

The Data element short text should read ‘Title Data Element' and the domain should be
named 'ZTITLE'.

The Domain Short text should be 'Title' and the Data type is again 'CHAR'. This time the
Length and Output length will be 15.

The Field labels should all read 'Title'.
Activate all of these and go back to view the new, fifth field in the Table.

The final field which will be created for this table is for Date of Birth. In the Field box type
'DOB' and create the Data element 'ZDOB' using the steps from the previous section and
this information:

The Data element short text should read 'Date of Birth Data Element' and the domain
should be named 'ZDOB'.

The Domain Short text should be 'Date of Birth' and the Data type is, this time, 'DATS',
after which an information box will appear to confirm this. Click the green tick to continue:

Diyp DT... Short text

ACCP Posting period YYYYMM

CHAR Character string

CLNT Client

CQUKY Currency key, referenced by CURR fields
CURR . Currency field, stored as DEC

_DATS ) Date field (YYYYMADD) stored as char(8)
DEC Counter or amount field with comma and sign
TP Flaating paint number, accurate to 8 bytes
lNT]{Q 1-byte integer, integer number <= 255
INT2' 2-byte integer, only for length fielkd before LCHR or LRAW

INTS 4-byte integer, nteger number with sign
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= Information

0 Z!&ttrbutes of data type DATS are corrected (have
fixed assignments)

| v

For the DATS data type, the Length and Output lengths are set automatically at 8 and 10
(the Output length is longer as it will automatically output dividers between the day, month
and year parts of the date).

The Field labels should all read 'Date of Birth', except the 'Short' label where this will not
fit, so just type 'DOB' here. Activate the Domain and Data element, and return to the table.

Transp. table [ZEMPLOYEES | New
Short text Ernplayees

Xe@EE = [(SPEER] 8] schneo |[ eutintpe |

Field K. L.. Dataelement DTyp  Len.. Dec.. | Short text
 CLIENT v HANDT CLNT 3 oCient
EMPLOYEE v ZEENUN WUmHC 8 0Employee Data Element
SURNAME (1 [} ZSURNAME CHAR 40 g5urname Data Blermant
FORENAME ‘ ZFORENAME CHAR 40 0Forename Data Element
TITLE 3 ZTITLE CHAR 15 0 Title Data Element
DOB 1 | ZpoB DATS 3 0Date of Brth Data Element

Technical Settings

Once this has been saved, the next step is to move on to maintaining the technical settings
of the Table. Before creating the final Database table, SAP will need some more
information about the table being created.

Select "Technical settings' via the toolbar above the table, through the 'Go to' menu, or
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with the shortcut CTRL+SHIFT+F9.

Here, it is important to tell the system what Data class is to be used, so select the drop down
button. There are five different options, with accompanying descriptions. For this table,
select the first, labelled 'APPLO', and double-click it:

Dictionary: Maintain Technical Settings = " .
% &8 Revisedesactve 0 B

Name ZEMPLOYEES Trarsparent Table

Short text Employees |

Last changed BCUSER 11.03.2012

Status Nefw Not saved

Logicd storage paameter f
[ T

Data class Ll JC&

Size category &

[ Prssible Entries: Data Class

Data class|Description

APPLO Master data, transparent tables
APPL1 Transaction data, transparent tables
APPLZ Drganization and customizing

USER Customer data class

USER1 Custoner data class

(][ System data types (%]

For the 'Size category' field, again click the drop-down button. Here, you have to make an
estimate as to the amount of data records which will be held within the table so that the
system has some idea of how to create the tables in the underlying database. In this

instance, it will be a relatively small amount of information, so select the first size category,
labelled O:
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SzCat| Bumber of data recoxrds of table expected
1 0 to 5.300
1 [h 5.300 ©o 21.000
2 21.000 to §6.000
3 86.000 o 340.000
4 340.000 to 1.300.000
5 1.300.000 to 2.700.000
6 2.700.000 to 110.000.000

ViR
Below this are the Buffering options. Here, ‘Buffering not allowed' should be selected:

Buffering
« Buffering not sllow
Buffering alowed but switched off
Buffering switched on

This prevents the table contents from being loaded into memory for reading, stopping the
table from being read in advance of the selection of the records in the program. You may,
correctly, point out that it may be advantageous to hold the table in the memory for speed
efficiency, but in this example, this is not necessary. If speed was an issue in a
development, buffering would then be switched on, ensuring the data is read into memory.
In the case of large tables which are accessed regularly but updated infrequently, this is the
option to choose.

Nothing else on the 'Maintain Technical Settings' screen needs to be filled at this point, so
click Save and then go back to the table itself. If all of this is successful, then the table
should now be in a position to be activated and the entry of records can begin. Click the
Activate icon to activate the table and check the status bar, which should again read 'Object
Activated'.
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Entering Records into a Table

Now that the table has been created, data can be entered. To do this, enter the 'Utilities'
menu, scroll to "Table contents’, and then 'Create Entries'":

Ut:{mesi Extrags Engirooment  System  Help

Sattngs... 80 D 9@
Display gbject list Ctri+Shift+FS

[ Workist »

| DEENY SN e co Sl iacS bl pttings  Indexes...  Append stk
Activation log

| Databasa utiity
Database object »
Runtime Object »
Graphic Ctrl+Shift+F11 Currency/Quantity Fields
Table maintenance generator
Table contents » Qisplay Ctri+Shift+F10 |
Where-used kst Ctri+Shift+F3 Crgate entg l’
Versons N [Edeat

A Data-entry screen will appear which has automatically been generated from the table
created. The field names correspond here to the technical names given when we created
them. To change these to the Field labels which we set up, enter the 'Settings' menu and
select 'User Parameters'. This facility allows you to tailor how tables look for your own
specific user ID. Select the 'Field label' radio button and click 'Continue':

Keyword
Field name

-

1O Field Label

Format
Check conversion exits
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The Field labels created will now appear as they were defined when creating the table:

Table ZEMPLOYEES Insert

Reset

Chent
Employee Numbser

Surmame
Fo«eq%ne
Title

Date of Birth

The Employee Number field is limited to 8 characters, and the data type was set to NUMC,
so only numerical characters can be entered. Create a record with the following data:

Employee Number: '10000001'
Surname: '‘Brown'

Forename: 'Stephen'

Title: 'Mr'

Date of Birth: '16.02.1980":

Table ZEMPLOYEES Insert
Reset

Cent
Employee Number 10000001

Surmame Browm
Forename Stephen

Title Nx

Date of Brth Cm. 02. wad:rj

Press Enter and the system will automatically put the names in upper case, and validate
each field to ensure the correct values were entered:
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Table ZEMPLOYEES Insert

Reset

Clent

5 1]
Employee Number 10000001
.

Surname BROWN
Forename STEPHEN
Title HPI

Date of Birth 16.02.1980

Click Save and the status bar should state 'Database record successfully created'. Next, click
the 'Reset’ button above the data entry fields to clear the fields for the next entry.

Create another record with the following data:

Employee Number '10000002'
Surname 'Jones’

Forename 'Amy’

Title 'Mrs'

Date of Birth '181169".

Note that this time the Date of Birth has been filled in without the appropriate dividers.
When Enter is pressed, the system automatically validates all fields, correcting the Date of
Birth field to the correct formatting itself:

Clent

Empioyee Number 10000002
Surmame Jones
Forename Any

Title MRs3

Date of Brth 181169
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ent

Employee Number 10 000002
Surname JONES
Forename AMY

Title MRS

Date of Birth 18.11.1969

Save, Reset, and then further records can be entered following the same steps:

Clent
q o
Empioyee Number | [T

Surrame MICHAELS
Forename ANDREW
Title ‘MR

Date of Brth 01.01.1977

Note that if dates are entered in the wrong format, an error message will appear in the status
bar:

r.
Date of Birth 16. 06/2000

O Enter date inthe format ..
Viewing the Data in a Table

Now that data has been entered into the table, the final few steps will allow this data to be
viewed.

Having entered several data records in the manner discussed previously, click the Back key
to return to the 'Dictionary: Display Table' screen. To view the table created with the data
entered, from the 'Utilities' menu, select 'Table contents' and then 'Display":
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Utitbes -' Extrgs Emvironment  Systern Help

settngs.. LRy @m
Display ghject fist Ctri+Shift+FS

I Worklist »

. Display navigation window CtrieShift+Fa

| pttings  Indexes,.. Append stru
Activation log

| Databasa utility

| Database object »
Ryntime Object »
Graphic Ctr+Shift+F11 Currency/Quantity Fields
Table maintenance generator -
Takie contents ’ Ctri+Shift+F10
Where-used kst CtrieShift+F3 Crgate entries

Versons » | 0Ckent
PR e i 10 wnes = N Crardovuna Niska Clamond

A selection screen will then appear, allowing you to enter or choose filter values for the
fields you created. The selection screen is very useful when you have lots of data in your
table. In this case, though, only five records have been entered, so this is unnecessary.
However, for example if you were to only want to focus on a single employee number, or a
small range, these figures can be selected from this screen:

Q o B B rumber of entries
(=2 n ~
Employee Number w | 71 |®]
To view all of the records, do not enter any data here. Just click the 'Execute’ button, which

is displayed in the top left corner of the image above, or use the shortcut F8. You will now
see a screen showing the data records you entered in the previous section:
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R7«EAYREQM
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Client

Exployee Ruaber

Jurnaae

Forenane

Title Date of Birtk

000
000
800
000

()

10000001
10000002
10000003
10000004
10000005

BROWW
JORES

MICHAELS

NICHOLS
NILLS

STEPFEN

ANDREV
ERENDAN
ALICE

If further fields were to exist, the screen would scroll further to the right, meaning not all
fields could be displayed simultaneously due to field size properties.

If you want to see all of the data for one record, double-click on the record and this will be
shown. Alternatively, several records can be scrolled through by selecting the desired
records via the check-boxes to the left of the 'Client’ column and then clicking the 'Choose'

icon on the toolbar: @

These can then be individually viewed and scrolled through with the 'Next entry' button:

!

Table ZEMPLOYEES Display

2
- Ao

Cent
L |

éﬂtb'vee Number :

Surmame
Forename
Title

Date of Birth

000

10000001

'BROWN

STEPHEN
®
16.02.1980

To return to the full table then, simply click the Back button, or press F3.

Experiment with the table created, using the toolbar's range of options to filter and sort the

information in a number of ways:
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Oz« @EAF7EEQN

For example, to organise alphabetically by forename, click to select the 'Forename’ field, and

then click the 'Sort ascending' buttaf
There are a number of things which can be achieved in this table view, and it can be a useful

tool for checking the data within an SAP system without going through the transaction
screens themselves.
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