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· The structure of the objects of application development are mapped in tables on the underlying relational database.

· The attributes of these objects correspond to fields of the table.

· A table consists of columns (fields) and rows (entries). It has a name and different attributes, such as delivery class and maintenance authorization. 

· A field has a unique name and attributes; for example, it can be a key field.

· A table has one or more key fields, called the primary key.

· The values of these key fields uniquely identify a table entry.

· You must specify a reference table for fields containing a currency (data type CURR) or quantity (data type QUAN). It must contain a field (reference field) with the format for currency keys (data type CUKY) or the format for units (data type UNIT). The field is only assigned to the reference field at program runtime.

[image: image4.wmf]ã

SAP AG 2002

Basic Objects of the ABAP Dictionary

uses

uses

Table

Table

field

Data element

Data element

Domain

Domain


· The basic objects for defining data in the ABAP Dictionary are tables, data elements and domains. The domain is used for the technical definition of a table field (for example, field type and length) and the data element is used for the semantic definition (for example short description).

· A domain describes the value range of a field by its data type and length. The value range can be limited by specifying fixed values.

· A data element describes the meaning of a domain in a certain business context. The data element contains primarily the field help (F1 documentation) and the field labels in the screen.

· A field is not an independent object, but it is table-dependent. The field can only be maintained within a table. 

· You can enter the data type and number of places directly for a field. No data element is required in this case. Instead, the data type and number of places is defined by specifying a direct type.

· The data type attributes of a data element can also be defined by specifying a built-in type, where the data type and number of places is entered directly.
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· The flight schedule is stored in table SPFLI. Table fields AIRPFROM (departure airport) and AIRPTO (arrival airport) have the same domain S_AIRPID. Both fields use the same domain because both fields contain airport IDs and therefore have the same technical attributes. They have a different semantic meaning, however, and use different data elements to document this. Field AIRPFROM uses data element S_FROMAIRP and field AIRPTO uses data element S_TOAIRP. 
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· A transparent table is automatically created on the database when it is activated in the ABAP Dictionary. At this time, the database-independent description of the table in the ABAP Dictionary is translated into the language of the database system used.

· The database table has the same name as the table in the ABAP Dictionary. The fields also have the same name in both the database and the ABAP Dictionary. The data types in the ABAP Dictionary are converted to the corresponding data types of the database system.

· The order of the fields in the ABAP Dictionary can differ from the order of the fields on the database. This permits you to insert new fields without having to convert the table. When you add a new field, adjust the order of the fields by changing the database catalog (ALTER TABLE). The new field is added to the database table.

· ABAP programs can access a transparent table in two ways. One way is to access the data contained in the table with OPEN SQL (or EXEC SQL). With the other method, the table defines a structured type that is accessed when variables (or more complex types) are defined.

· You can also create a structured type in the ABAP Dictionary for which there is no corresponding object in the database. Such types are called structures. Structures can also be used to define the types of variables.
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· Structures can be included in tables or other structures to avoid redundant structure definitions.

· A table may only be included as an entire table.

· A chain of includes may only contain one database table. The table in which you are including belongs to the include chain. This means that you may not include a transparent table in a transparent table.

· Includes may contain further includes.

· Foreign key definitions are generally imparted from the include to the including table. The attributes of the foreign key definition are passed from the include to the including table so that the foreign key depends on the definition in the include.
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· You must maintain the technical settings when you define a transparent table in the ABAP Dictionary.

· The technical settings are used to individually optimize the storage requirements and accessing behavior of database tables.

· The technical settings can be used to define how the table should be handled when it is created on the database, whether the table should be buffered and whether changes to entries should be logged.

· The table is automatically created on the database when it is activated in the ABAP Dictionary. The storage area to be selected (tablespace) and space allocation settings are determined from the settings for the data class and size category.

· The settings for buffering define whether and how the table should be buffered.

· You can define whether changes to the table entries should be logged.
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· The data class logically defines the physical area of the database (for ORACLE the tablespace) in which your table should be stored. If you choose the data class correctly, the table will automatically be created in the appropriate area on the database when it is activated in the ABAP Dictionary. 

· The most important data classes are master data, transaction data, organizational data and system data.

· Master data is data that is rarely modified. An example of master data is the data of an address file, for example, the name, address and telephone number.

· Transaction data is data that is frequently modified. An example is the material stock of a warehouse, which can change after each purchase order.

· Organizational data is data that is defined during customizing when the system is installed and that is rarely modified thereafter. The country keys are an example.

· System data is data that the R/3 System itself needs. The program sources are an example.

· Further data classes, called customer data classes (USER, USER1), are provided for customers. These should be used for customer developments. Special storage areas must be allocated in the database.
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· The size category describes the expected storage requirements for the table on the database.

· An initial extent is reserved when a table is created on the database. The size of the initial extent is identical for all size categories. If the table needs more space for data at a later time, extents are added. These additional extents have a fixed size that is determined by the size category specified in the ABAP Dictionary.

· You can choose a size category from 0 to 4. A fixed extent size, which depends on the database system used, is assigned to each category.

· Correctly assigning a size category ensures that you do not create a large number of small extents. It also prevents storage space from being wasted when creating extents that are too large. 
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· You can use logging to record and store modifications to the entries of a table.

· To activate logging, the corresponding field must be selected in the technical settings. Logging, however, only takes place if the R/3 System was started with a profile containing parameter rec/client. Only selecting the flag in the ABAP Dictionary is not sufficient to trigger logging. 

· Parameter rec/client can have the following settings:

rec/client = ALL
All clients should be logged.

rec/client = 000[...]
Only the specified clients should be logged.

rec/client = OFF
Logging is not enabled on this system.

· The data modifications are logged independently of the update. You can display the logs with the Transaction Table History (SCU3).

· Logging creates a bottleneck in the system:

· Additional write access for each modification to tables being logged.

· This can result in lock situations although the users are accessing different application tables!
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Unit Summary

l

All the business

-

oriented data is administered in the form 

of tables whose definition is stored in the ABAP 

Dictionary.

l

A two

-

level domain concept is used for defining the 

tables.

The semantic definition is implemented with data 

elements and the technical definition with domains.

l

The fields of include structures can be included in tables.

l

The technical settings of a table define how the table 

should be stored in the database (tablespace, extent size) 

and whether changes to the data records should be 

logged.
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	Warning or Caution


Data in the Exercises
	Type of data
	Data in the training system

	Data model BC_TRAVEL
	yes

	All objects in development class BC_DATAMODEL
	yes

	All objects in development class BC430
	yes


When creating ABAP Dictionary objects in this course, you should adhere to the following conventions:
· Your object names for tables, data elements and domains should begin with Z and end with your two-digit group number (xx).
· Use both your own data elements or domains (Z<Objectname>xx) and standard SAP objects for the table fields.
· All objects should be created as local objects (development class $tmp).
The appendix contains information about the flight data model used in the training courses.
Tables in the ABAP Dictionary Exercises 
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	Unit: Tables in the ABAP Dictionary
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	At the conclusion of these exercises, you will be able to:

Create tables and use the two-level domain concept

Define the technical settings sensibly 

Document fields

Create and use include structures
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	In these exercises, the tables of the flight model will be enhanced with employee management. This employee management enables the airlines to enter and evaluate data about their employees (for example name, personnel number, salary, department, etc.) and about assignments within the organization (airline departments).

In this exercise, two tables will be created for the employee data and the airline departments.

These tables will be enhanced step-by-step in the following exercises.


1-1
Create two transparent tables ZEMPLOY## and ZDEPMENT## and define their key fields. Define the technical settings when you activate the tables. 

Note the following:

Data is maintained for three airlines. An airline has 20,000 employees and between 10 and 30 departments. Do not buffer or log the data. Buffering will be discussed in the exercises for the next unit.

2-1-1
Create table ZEMPLOY##. The data for the employees is maintained here. The names and addresses of the employees and their salaries are stored here.

Table ZEMPLOY##

	Field name
	Data element
	Domain
	Type, Length

	Client
	S_MANDT
	MANDT
	

	Carrier
	S_CARR_ID
	S_CARR_ID
	

	Personnel number
	own
	own
	NUMC, 10

	First name
	S_FNAME
	S_FNAME
	

	Last name
	S_LNAME
	S_LNAME
	

	Department code
	own
	own
	CHAR, 4

	Area
	own
	own
	CHAR, 1

	Salary
	own
	own
	CURR, 10

2 decimal places

	Currency
	S_CURRCODE
	S_CURR
	


2-1-2
Create table ZDEPMENT##. This table contains the departments of the airline. Each department can be reached with a telephone and fax number.

Table ZDEPMENT##

	Field name
	Data element
	Domain
	Type, Length

	Client
	S_MANDT
	MANDT
	

	Carrier
	S_CARR_ID
	S_CARR_ID
	

	Department code
	own
	own
	CHAR, 4

	Telephone
	own
	S_PHONE
	CHAR, 30

	Fax
	own
	S_PHONE
	CHAR, 30


2-2
Document fields Personnel number and Department code.

2-3
Changes to tables ZEMPLOY## and ZDEPMENT## are critical and therefore must be recorded. The maintenance transaction must note who last changed a table entry. This can be done by appending fields for the personnel number of the last person to change the entry and the date of the last entry to tables ZEMPLOY## and ZDEPMENT##. Make sure that the same fields are available in both tables for recording the changes by adding these fields to both tables with a substructure ZCHANGE##. Create a new data element for field Lastchangedby, but use an existing domain. Use S_CHDATE as data element for the date of the last change. 

What actions are executed on activation in the database?

Note: In a real application, the above enhancement would always cause the standard table maintenance for the two tables to be deactivated. Your own maintenance transactions would instead be created for the table in which the fields for change logging would be filled internally by the program and not directly by the user.

Creation of such transactions goes beyond the scope of this course. In this course, you  will therefore assume that all users themselves (correctly) fill these fields in the standard table maintenance routine.
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	Start Program BC430_CHECK in Transaction SE38. This program checks whether your solutions are correct and fills the new tables ZEMPLOY## and ZDEPMENT## with sample data needed for later exercises.
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1-1
The path

Tools ( ABAP Workbench ( Development ( Dictionary or Transaction SE11 takes you to the overview screen of the ABAP Dictionary.

1-1-1
To create table ZEMPLOY##: 

1)
Mark Database table and enter table name ZEMPLOY## in the corresponding input field.

2)
Choose Create.

3)
Enter a short text in the maintenance screen for the table.

4)
Choose delivery class A and mark Table maintenance allowed.

5)
Now choose tab page Fields to go to the maintenance screen for the field definitions. Enter the field names (they need not lie in the customer namespace).

6)
Use the given data elements for fields Client, Carrier, First name, Last name, and Currency by entering the names of the data elements in column Field type. Save your entries.

7)
Create your own data elements for fields Personnel number, Department code, Area, and Salary. Enter a name (Z<object>##) for the data element in column Field type. Select the name of the data element. The data element definition appears.

8)
Enter a short text (component of the F1 help). Now choose tab page Field label and store the texts for the field labels there. 

9)
You also have to assign the data element a technical description (domain). Select tab page Definition and enter a name (Z<object>##) for your domain there. If the domain is predefined, activate the data element and return (using F3 or () to the maintenance screen for the table fields. Otherwise select the domain name. The domain definition appears.

10)
Define the short description, data type (for example NUMC), and number of characters (for example,10) there. Activate the domain.

11)
Go back one screen (using F3 or () to the data element definition and activate your data element.

12)
Navigate back one more screen to the field definition. Start again with 7 until all the table fields are defined. Save your table.

13)
Define the reference table and reference field for the salary field. Select on the field name and enter the following in the next dialog box:

Reference table:
ZEMPLOY##
Reference field:
Currency
14)
Define the key fields for table ZEMPLOY##. Fields Client, Carrier, and Personnel number uniquely identify an entry. They must, therefore, be marked as key fields. You can do this by marking the Key column following the field name. The key fields must be at the beginning of the field list in this order.

15)
Activate the table. The maintenance screen for the technical settings appears automatically:

Since the contents of table ZEMPLOY## do not change frequently, you must choose data class APPL0 (master data). The expected number of records in table ZEMPLOY## is 60,000, so you must choose size category 2. The table should not be either buffered or logged.

	ZEMPLOY##
	

	Data class
	APPL0 (master data)

	Size category
	2

	Buffering
	Not allowed

	Logging
	No logging


Save the technical settings. Go back to the maintenance screen of the table (F3 or (). The table is activated.

1-1-2
To create table ZDEPMENT##: 

1) to 12) see Solution 1-1-1

13)
Define the key fields for table ZDEPMENT##. Fields Client, Carrier, and Department code uniquely identify an entry. They must therefore be marked as key fields. You can do this by marking the Key column following the field name.

14)
Activate your table and define the technical settings:

Since the contents of table ZDEPMENT## do not change frequently, you must choose data class APPL0 (master data). The expected number of records in table ZDEPMENT## is defined to be at most 90 entries, so you must choose size category 0. The table should not be either buffered or logged.

	ZDEPMENT##
	

	Data class
	APPL0 (master data)

	Size category
	0

	Buffering
	Not allowed

	Logging
	No logging


1-2
To document fields Personnel number and Department code:

1)
Select to go to the data element in the data element definition. Switch to Change mode with Display <-> Change. Select Documentation or choose Goto ( Documentation.

2)
Enter a text for the fields and save your entries.

1-3
Create structure ZCHANGE## as follows:

1)
In the initial screen of the ABAP Dictionary, mark Data type and enter ZCHANGE## in the corresponding field. Choose Create.
2)
Mark Structure in the next dialog box.

3)
Enter the field names in column Component and the corresponding data elements in column Component type. Create one field for the personnel number and another one for the date of change. Use data element S_CHDATE for the second field. Create your own data element for the first field, as in Exercise 2-1. Use the domain you created for the personnel number in table ZEMPLOY##.

4)
Activate structure ZCHANGE##.

Now insert ZCHANGE## as an include in tables ZEMPLOY## and ZDEPMENT## as follows:

1)
Go to the maintenance screen for table ZEMPLOY##.

2)
Choose New rows and position the cursor on the first new field.

3)
Choose Edit ( Include ( Insert.
4)
In the next dialog box, enter the name ZCHANGE## and choose Continue.
5)
Activate the table.

6)
You can display the actions that were performed in the database with Utilities ( Activation log.
7)
Start with step 1) to insert substructure ZCHANGE## in table ZDEPMENT##.
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