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· During number assignment, business objects are assigned to specific number intervals.

· Number assignment takes place either externally or internally. With external number assignment, the user enters a number that is checked by the system to see if it has been reserved for external assignment. With internal number assignment, the system automatically assigns a number to a business object. Thus, there are different number ranges for external and internal number assignment.

· When assigning numbers, you should always pay attention to legal regulations and application-specific criteria that apply (for example, number sequences without gaps, requirement for chronological number sequence).

· To assign numbers without any problems, you need a corresponding number range object, a well-maintained number range interval, and access to both of these from within your application program (with the help of special function modules).

· Number range documentation can be found in the ABAP Workbench documentation under Expanded Function Builder Applications.
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· Number range object maintenance is located in the development menu under other tools (transaction SNRO).

· Number range object names for customer objects should always begin with Y or Z.

· Number range objects can be organized according to subobjects (for example, according to company code, user department, or airline carrier).

· If you want your number range objects to be organized according to fiscal year, select the field To-year flag.

· The length of numbers (maximum number of characters) cannot be entered directly, you must enter a domain instead. This domain can be either type NUMC or type CHAR and can have a field length of up to 20 characters.

· If you enter a transaction code in the Number range transaction field, you must maintain the intervals for exactly this object when the code is called.

· You must insert a value between 0.1 and 99.9 in the Warning % field. This determines with which percentage of remaining interval a warning is displayed.

· The system automatically suggests a main memory buffering value. You can, however, define this value yourself using the Edit menu. Buffering should be turned off only in exceptional cases (for example, when unbroken number sequences are necessary).
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· Number range intervals are composed of either numbers or alphanumeric characters (external number ranges only).

· The number range number identifies a number range. It can be numeric or alphanumeric.

· Multiple intervals can be assigned to a single number range, especially when objects are being organized according to fiscal year.
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· Number range objects can be subdivided into subobjects.

· You can, for example, organize documents according to company code, or flight bookings according to airline.

· When defining a subobject, you must declare a corresponding data element.

· Your subobject's data element must, by way of its domain, refer to a value table and can have a field length of up to six characters.
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· When assigning numbers internally, call the function module NUMBER_GET_NEXT to determine the next number(s) available.

· If you have requested more than one number using the import parameter QUANTITY, the export parameter QUANTITY will show the number of assigned numbers, while the export parameter NUMBER will show the last number assigned.  The assigned numbers are then in the interval (NUMBER - Export-QUANTITY + 1    to   NUMBER.
· If the last number of the interval has been assigned, the number assignment begins again at the first number of the interval, provided Roll was specified in the definition of the number range object.

· The return code allows you to see if the number can be assigned without any problems, or if it lies within a critical area.
 - SPACE :
Number assignment successful
 -      1      :
Number assignment successful, but many numbers are still available in critical area
 -      2      :
Number assignment successful; the last available number was just assigned to you
 -      3      :
You requested more numbers than were available. The available numbers were
assigned to you.

· For more detailed information, refer to the function module documentation.
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· Use the function module NUMBER_CHECK for checking external numbers to see if they lie within a number range interval that has been designated for external use.  The checked number is not marked by the function module as assigned.
· The check results are returned through the export parameter returncode.
 - SPACE :
Number within the specified interval 
-     X     :
Number outside the specified interval

· For more detailed information, refer to the function module documentation.
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· Use the function module NUMBER_GET_INFO to get information about the individual number range intervals of number range objects (interval limits, current status, and so on).

· This information is transferred as a structure using the INTERVAL parameter. The parameter has the NRIV structure.
· For more detailed information, refer to the function module documentation. 
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· The data for number ranges is stored in table NRIV. In this table, an entry exists for each individual number range. 

· If a number range object has not been buffered, the system must read directly from the database each time new numbers are assigned. This leads to the corresponding number range being locked until completion of the current LUW.

· Advantages:
- Number assignment without gaps
- Chronological sequence of numbers

Disadvantages:
- Serialization effects due to database lock
- Possible multiplication effects
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· In the function module NUMBER_GET_NEXT, the SELECT SINGLE ...  FOR UPDATE statement is used to access table NRIV. This locks the relevant table entry in the database until completion of the current LUW.

· This can lead to considerable waiting time when multiple programs request numbers from the same number range.
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· You can enhance performance considerably by buffering number ranges (those that the system suggests by default). Buffering transfers responsibility for most number assignments to your application server. 

· Your buffer refills itself with a new number packet (= quantity of numbers) as soon as all its numbers have been assigned. You determine how many numbers are stored in the buffer yourself during number range object maintenance. 

· With this kind of buffering, the application server only has to read directly from the database after it has assigned all of the numbers in its current packet. This leads to better performance and makes clear why number range objects should be buffered as long as application logic and regulations allow.

· Function module NUMBER_GET_NEXT offers you the option of ignoring the buffer if you so desire (interface parameter IGNORE_BUFFER).

· Number range servers are logical units on the application server and run their own LUWs. Thus gaps can occur in number assignments due to rollback or network errors. 
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· Another means of assigning buffered numbers is to buffer the numbers block by block for each application server on the database. 

· This enables parallel accesses from various servers. Serialization takes place only for each individual server.

· All numbers are assigned. There are no gaps. Numbers, however, are usually not assigned in chronological order.
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· For processing number range objects, number ranges, and groups, additional function modules allow you to edit dialogs, database accesses, and other tasks. 

· These function modules are divided into five different function groups.

· If you are interested in using standard number range functions only, then you need only the function modules found in function group SNR3.
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	Unit: Number Assignment
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	At the conclusion of these exercises, you will be able to:

· Implement the technique for internal number assignment in transactions
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	Until now, the user had to choose the booking number each time a new booking was entered in the program SAPMZ##_BOOKINGS4. 

In this exercise, the program will be restructured in such a way that the application itself determines the booking number using the internal number assignment technique.
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	Program:

SAPMZ##_BOOKINGS5
Transaction code: 
Z##_BOOKINGS5
Template:
SAPBC414T_BOOKINGS_05 

Model solution:
SAPBC414S_BOOKINGS_05 


1-1
Copy your solution SAPMZ##_BOOKINGS4 or the program template SAPBC414T_BOOKINGS_05 with all subobjects to SAPMZ##_BOOKINGS5 (## is your group number).
Assign transaction code Z##_BOOKINGS5 to the program.

1-2
All updates that are related to number assignment are to be encapsulated in the subroutine NUMBER_GET_NEXT. 
As soon as you have copied the above program template, the subroutine is called from the PAI module USER_COMMAND_0300 (screen 300) and is already created (empty).
If you have copied your previous solution program as a basis for this exercise, you still need to implement the subroutine call in the PAI module USER_COMMAND_0300.

1-2-1
Check the number range object SBOOKID and the assigned number ranges (transactions SNRO / SNUM).

1-2-2
Insert the call for the function module NUMBER_GET_NEXT in the subroutine NUMBER_GET_NEXT.   The airline abbreviation is to be assigned to the interface parameter SUBOBJECT. Make provisions for the RETURNCODE and the exceptions of the function modules. Possible error messages:


· Number set running out





(
Message 070

· Last number taken







(
Message 071

· No more numbers available




(
Message 072

· Internal error with number assignment

(
Message 073

1-3
Since the numbers are now assigned by the system, you do not need an input/output field for the booking number on subscreen 301.

1-3-1
Hide the field for the booking number dynamically.
To do so, remove the module HIDE_BOOKID annotation in the flow logic of subscreen 301.  The module is already created.
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	The airline name is availble in the subroutine NUMBER_GET_NEXT  through the data object  P_WA_SBOOK-CARRID 

The booking number assigned through the number range object must be assigned to the data object P_WA_SBOOK-BOOKID.


Solutions
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	Unit: Number Assignment


Model Solution SAPBC414S_BOOKINGS_05

1 FORM Routines

2 F01
*------------------------------------------------------------------*

***INCLUDE BC414T_BOOKINGS_05F01 
*------------------------------------------------------------------*

*&-----------------------------------------------------------------*

*&      Form  NUMBER_GET_NEXT
*&-----------------------------------------------------------------*

FORM number_get_next USING p_wa_sbook LIKE sbook.
  DATA: return TYPE inri-returncode.
* get next free number in the number range '01' of number object
* 'BC_BOOK'
  CALL FUNCTION 'NUMBER_GET_NEXT'
       EXPORTING
            nr_range_nr = '01'
            object      = 'SBOOKID'

            subobject   = p_wa_sbook-carrid
       IMPORTING
            number      = p_wa_sbook-bookid
            returncode  = return
       EXCEPTIONS
            OTHERS      = 1.
  CASE sy-subrc.
    WHEN 0.
      CASE return.
        WHEN 1.
* number of remaining numbers critical
          MESSAGE s070.
        WHEN 2.
* last number
          MESSAGE s071.
        WHEN 3.
* no free number left over
          MESSAGE a072.
      ENDCASE.
    WHEN 1.
* internal error
      MESSAGE a073 WITH sy-subrc.
  ENDCASE.
ENDFORM.                               " NUMBER_GET_NEXT
3 SCREEN 301
PROCESS BEFORE OUTPUT.
  MODULE HIDE_BOOKID.
*

PROCESS AFTER INPUT.
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