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The code corrections that have been made in the past months to prevent endless loops from occurring in the Adjust Cost batch job are now assembled in a Hotfix that is scheduled for release in the second week of May, 2003. Nevertheless, data inconsistencies or errors in the batch job that have not yet been detected may cause an endless loop to occur even after you have implemented the cost adjustment Hotfix.
This document is designed to help you determine the cause of endless loops and remedy subsequent data problems.

It is important to recognize that, although cost calculation methods, especially in the area of cost adjustment, are almost the same in the more recent versions of Navision, the costing structure of Attain 3.60 and newer versions of Navision differs greatly from the costing structure of Attain 3.01 and 3.10.  

In versions 3.01 and 3.10, the Adjust Cost – Item Entries batch job modifies the cost of original entries, while in versions 3.60/and beyond, the batch job creates additional entries. Therefore, problems with the batch job in the earlier and later versions may appear to be the same, but the causes and solutions to the problems are different. The findings and corrections for version 3.60 (and beyond) cannot always be implemented in versions 3.01/3.10, and vice versa.
Most of the endless loop problems in version 3.60 are caused either by the newly created entries with different posting dates, valuation dates, and entry numbers, or by rounding problems for adjustments created with Codeunit 22. 
Modifications for debugging C/AL in the cost adjustment Codeunit 5895

The cost adjustment process consists of two parts. First, a general adjustment is done for all items. Then consumption and output costs are calculated, and in this process, the results of the general cost adjustment can be called several times.

PROCEDURE MakeMultiLevelAdjmt
…

ProdOrderLine.SETCURRENTKEY(Status,"Completely Invoiced");

ProdOrderLine.SETRANGE(Status,ProdOrderLine.Status::Finished);

ProdOrderLine.SETRANGE("Completely Invoiced",FALSE);

IF ProdOrderLine.FIND('-') THEN

  REPEAT

    TempProdOrderLine := ProdOrderLine;

    TempProdOrderLine.INSERT;

  UNTIL ProdOrderLine.NEXT = 0;

MakeSingleLevelAdjmt;                                           // general adjustment
//Start manufacturing adjustment
WHILE TempProdOrderLine.FIND('-') DO BEGIN

  REPEAT

    CalcAndDistrMfgCost(TempProdOrderLine);

  UNTIL TempProdOrderLine.NEXT = 0;

  TempProdOrderLine.DELETEALL;

  MakeSingleLevelAdjmt;

END;

…

If consumption and output are involved in an endless loop problem, it can be helpful to run the manufacturing adjustment part of the Codeunit only once. To do this, you modify the code as follows:

//WHILE TempProdOrderLine.FIND('-') DO BEGIN             //disable line

IF TempProdOrderLine.FIND('-') DO BEGIN                       //add line
  REPEAT

    CalcAndDistrMfgCost(TempProdOrderLine);

…

After implementing this, if the endless loop does not occur anymore, the problem in the batch job usually concerns the consumption-output relation, and this would be where you could start your data investigation.

In some cases, when consumption and output are not involved, you can apply the following modification to run the general adjustment for a particular item. In doing so, you narrow the amount of data that has to be investigated and save time when code corrections or data corrections are tested. (With consumption and output, costs are transferred between items and therefore this modification would not be helpful.) 

LOCAL PROCEDURE MakeSingleLevelAdjmt
...
      ItemLedgEntry.SETCURRENTKEY("Item No.");
      ItemLedgEntry.SETRANGE("Item No.",'70000’);                  //add line, filter on the item no. 
      IF NOT ItemLedgEntry.FIND('-') THEN                                  // that should be adjusted
        EXIT(FALSE);
...
        ItemLedgEntry.FIND('+');
//        ItemLedgEntry.SETRANGE("Item No.");                            // disable this line
      UNTIL (ItemLedgEntry.NEXT = 0) OR LevelExceeded;
...
If an endless loop occurs for an item with many entries, it can be helpful to create a separate text document during the adjustment process, so that calculated values are saved. In general, if an entry is calculated several times with different values and manufacturing adjustment is not involved, a problem usually exists, and the data should be regarded as suspicious. 
During the correction process, it can be necessary to run the Adjust Cost batch job several times.  For items with costing method Average, the trigger for the batch job is an existing entry in table 5804 “Average Cost Adjustment”.

If you are sure that the data are suitable for adjustment, you can create an entry in table 5804 with the item no., (and the location code and variant code, if cost calculation type is “Item & Location & Variant”) and the valuation date from which the entries valued by average cost should be adjusted. Then, the Adjust Cost batch job will process only the entries concerned.

If entries needing adjustment are not valued by average cost, there should be a check mark in the “Applied Entry to Adjust” field of positive entries in table 32 “Item Ledger Entry”. 
Examples of problematic data constellations

Rounding issues in the average cost calculation


You can find out if rounding in the adjustment Codeunit is missing by running the Adjust Cost batch job for a particular item, see modification mentioned above. 
To start with, take a look at the calculated values in the procedures “AdjustFixedApplications” and “ReCalcAverageCost”. 

Usually, no additional data correction is needed. 

Wrong data because of circular references

Background Application (see Costing white paper for additional information):

Apart from entries valued by the Average costing method, cost is always transferred from an inbound entry to the outbound entry it is applied to. But if the user has filled in the Appl.-from Item Entry field in table 37 “Sales Line” or table 83 “Item Journal Line”, the cost is also transferred from an outbound entry to an inbound entry. 

Example:
1. Create a new item with costing method FIFO.

2. Create and post Purchase Invoice with Qty. 10, Direct Unit Cost 1.

3. Create and post Sales Invoice with Qty. 10

4. Run the Adjust Cost – Item Entries batch job
The outbound entry (Sale) is applied to the inbound entry (purchase). Search the inbound entry in table 339 “Item Application Entry” and filter on the field “Inbound Item Entry No.”. The inbound entry and all outbound entries applied to the inbound are shown. These relations are used during adjustment to transfer the cost from an inbound entry to all applied outbound entries (see procedure “ForwardCost”, “// To sales entries” and following).

5. Create and post a sales credit memo for the posted sales invoice, where the Appl.-from Item Entry field is filled in with the related outbound item ledger entry no. 
Here you are using exact cost reversing.

6. Search the outbound entry in table 339 and filter on the field “Outbound Item Entry No.”. The outbound entry and all inbound entries applied from are shown. This is used in the adjustment to transfer the cost from an outbound entry to an inbound entry (see procedure “ForwardCost”, “// To sales credit entries, average transfers, neg. consumptions”).
 
Note: If you change the cost for the purchase inbound entry posted in step 1 (for example, you post an additional item charge), the adjustment recalculates the cost of the outbound sales entry, as well as the sales credit memo inbound entry.


Note:  If you don’t fill in the Appl.-from Item Entry field on the sales credit memo line in step 5, the field “Outbound Item Entry No.” for the entry in table 339 is 0, meaning that no costs have been transferred from the outbound sales entry to the inbound sales credit memo entry.


In table 339, this structure is also used for correction postings, consumptions and transfers.
Before the cost adjustment Hotfix, circular references were created under the following circumstances: 

1. Inventory is zero or negative

2. If you post a sales invoice, the outbound entry cannot be applied to an open inbound entry, and therefore it remains open.

3. If you post a sales credit memo in which the Appl.-from Item Entry field points to the outbound sales item ledger entry. 

The error occurred as follows: The outbound entry is applied to the sales credit memo inbound entry, but it is also applied from the inbound entry. When this happens, the Adjust Cost batch job transfers cost from the inbound entry to the outbound entry, but then the cost of the outbound changes causes an additional adjustment of the inbound entry, and so on.

The same kind of error has happened when a sales shipment was posted and later the Undo Shipment function was run.

Both errors have been fixed by the Hotfix, which prevents the application of this kind of entry in Codeunit 22. 

Wrong data, so the average cost grows infinitely or changes permanently

If you receive the error “Overflow in decimal,” most of the time we see the average cost growing infinitely.

Background Valuation Date (see Costing white paper for additional information):
The valuation date is used for the average cost calculation and for the cost adjustment. Depending on this date, the average cost will be calculated differently.

Example:

1. Create a new item with costing method Average

2. Create and post Purchase Invoice, Posting Date 25.01.01, Qty. 10, Direct Unit Cost 10.

3. Create and post Purchase Invoice, Posting Date 30.01.01, Qty. 10, Direct Unit Cost 12.

4. Create and Post Sales Invoice, Posting Date 27.01.01, Qty. 10


In the scenario above, given the date of the sales invoice, only the cost of the inbound entry in step 2 will be included in the average cost calculation for the sales outbound entry.

Under certain circumstances posting date and valuation date can differ. 

Example:

1. Create a new item with costing method Average

2. Create and post Purchase Invoice, Posting Date 25.01.01, Qty. 10, Direct Unit Cost 10.

3. Create and post Purchase Invoice, Posting Date 27.01.01, Qty. 10, Direct Unit Cost 12.

4. Create and post Purchase Invoice, Posting Date 30.01.01, Qty. 10, Direct Unit Cost 20.

5. Create and Post Sales Invoice, Posting Date 01.02.01, Qty. 10

Now all inbound entries are regarded in the average cost calculation. The cost of the sales outbound entry should be -140.

6. Create and post a Sales Invoice, Posting Date 02.02.01, Qty. 10, fill Appl.-to Item Entry field with the inbound entry created in step 3.

This means that the outbound entry has a fixed application to the inbound entry; the cost of the outbound entry is no longer valued by average cost, but the cost is transferred from the inbound entry to the outbound entry (similar to costing method Specific). Therefore the cost of the outbound entry will be -120. The valuation date of the outbound entry differs from the posting date; it is the valuation date of the inbound entry it is applied to.
This also means that the cost of the outbound entry of step 5 has to be recalculated.
Only the costs of the inbound entry of step 2 and 4 are valid, the cost should therefore be -150.

In the adjustment, the cost for the fixed application outbound entry is calculated according to the procedure “ForwardCost”, beginning with “// To sales entries”. The cost of the outbound entry valued by average cost is calculated in procedure “ReCalcAverageCost”.
The costs of entries valued by costing method Average are all calculated by the procedure “ReCalcAverageCost”.  The average cost is calculated per day. 
The average cost calculation is done as follows:
1. Sum up invoiced quantity and costs of all value entries that are valid for the valuation date and that therefore must be regarded (see example above where the valuation date of the fixed applied outbound entry is the same as the valuation date of the inbound entry. The cost of this outbound entry was adjusted before, it should be -120; inbound entry and outbound entry neutralize each other, so they don’t have an effect on the average cost anymore.).

2. Deduct from this sum all entries with the same valuation date and a greater Entry No., which are valued by average. These entries are included in the sum calculated in step 1, but shouldn’t affect the calculated average cost of the entry, because they can have old/wrong values. The adjustment pushes costs forward, so these entries aren’t adjusted yet. Since the average cost is calculated per day, the calculation is correct.

This procedure is critical for the average cost adjustment. If problems with average cost items occur, it is a good starting point to investigate the calculated values in this procedure.

Transfers especially can cause problems in the part described in step 2 immediately above.

In general, transfers shouldn’t influence the average cost calculation. Inbound and outbound entry should neutralize each other.  (But it is different if Cost Calculation Type is “Item & Location & Variant”, and items are transferred between different locations.) 

There has been a problem if “Valued by Average Cost” of transfer inbound entries was FALSE (the same error could also occur for sales credit memos and consumptions, where Applied-from Item Entry is filled, and Undo postings). If this value is false, the value of the items was not deducted in step 2. The cost of the transfer outbound entry changed, the new cost was transferred to the transfer inbound entry, changing the average cost again. The cost of the outbound transfer order was recalculated again, and so on. 
This loop has been solved in the Hotfix.  The “Valued by Average Cost” field of the inbound transfer entries is now filled with the value of the transfer outbound entry.

If problems of this nature occur, the “Valued by Average Cost” field for inbound transfer entries (in general of all inbound entries retrieving their costs from an outbound entry) should be investigated.
There was an additional problem with transfers. The valuation date of transfer inbound and outbound entry could differ sometimes. In this case, transfers affect the average cost calculation causing possible endless loops, too. This has also been solved in a Hotfix.

If problems continue to occur, the valuation date of transfer entries should be investigated.

Wrong valuation date for inbound consumption with costing method average

In the manufacturing adjustment part of the batch job, costs are transferred from consumption to output when the production order is finished and all inbound entries to which the consumption has been applied are completely invoiced.

Until both of these have been accomplished, posted consumption should not be included in the average cost calculation. You can make this exclusion by setting the valuation date of consumption to 31.12.9999 in Codeunit 22. During the manufacturing adjustment, the valuation date of the adjusted consumption is updated.

In Codeunit 22, the valuation date 31.12.9999 was also set for inbound consumptions.

When an outbound entry is applied to an inbound entry, the valuation date of the outbound entry is the greater value of its posting date or the valuation date of the applied inbound entry. If the outbound entry is fixed applied, its valuation date is the valuation date of the inbound entry (see costing white paper for additional information). Therefore, entries other than consumption can get the valuation date 31.12.9999. 

Especially with transfers, this has created problems, because entries have been included in the average cost adjustment that should have been excluded by definition (valuation date).
Suggestions about How to Fix Data

This section contains proposals about how to fix data to get rid of an endless loop. 

In general the following problems need to be fixed:

· Reset circular references

· If costs are transferred from an outbound entry to an inbound entry “Valued By Average Cost” must be equally set.

· The Valuation Date of outbound and inbound transfer entry must be the same if the transfer is valued by average cost. It could be necessary to recalculate the Valuation Date of all outbound entries applied to the modified inbound transfer entry.
· The Valuation Date of inbound consumption entries must not be 31.12.9999, but their posting date. It could be necessary to recalculate the Valuation Date of all outbound entries applied to the modified inbound consumption entry. 

If you are not sure about how to proceed, try to reproduce the transaction in the old database, implement the C/AL fix, create the transaction again and investigate differences in table 32, table 339 and table 5802.


Fix circular references in the application

To avoid the endless loop, the application of the inbound sales credit memo entry and the sales outbound entry must be reset by changing entries in table 32 “Item Ledger Entry” and table 339 “Item Application Entry”.


1. Find an inbound item ledger entry of the item.


2. Investigate whether the inbound entry was posted using exact cost reversing/undo posting. 
This information can be retrieved using the item application entries of the item ledger entry. 
If an application entry exists in the item ledger entry, where “Cost Application” is TRUE and the field "Outbound Item Entry No." is not zero, exact cost reversing/undo posting has been used.


3. Find all outbound entries that are applied to the inbound entry and that contain a circular reference.
This information can be retrieved using the Item Application Entry table:
a.
Find all outbound entries, where the field "Inbound Item Entry No." fits the Entry No. of the inbound item ledger entry of step 1, and where “Cost Application” is TRUE. 
In addition, the fields "Outbound Item Entry No." and "Item Ledger Entry No." must fit the outbound entry no. of the positive item application entry found in step 2.

b.
Sum up the quantity of each outbound item application entry (this sum will be used in step 4). 
c.
Delete the outbound item application entry (Background information: outbound item application entries are only created when they are applied to an inbound entry. For example, when you create a new item and post a negative adjustment, no item application entry is created. When you post a positive adjustment afterwards, item application entries for the inbound and the outbound are created.) The outbound item application entry has to be deleted because the application should be reset.

d.
Update the remaining quantity of the associated outbound item ledger entry by adding the quantity of the outbound item application entry to the outbound item ledger entry. 
e.
Recalculate the field “Open” of the outbound item ledger entry. The application of the outbound entry is now reset.
4.
Repeat step 3 until all outbound entries are processed.


5.
The remaining quantity of the inbound item ledger entry of step 1 has to be updated. Add the sum of the reset outbound entries (quantity calculated in step 3) so the remaining quantity is increased.
6.
Update the field “Open”.

Now the application of the inbound entry has been reset.

Continue with step 1 until all inbound entries of the item are processed.

Valued by Average Cost of transfers, sales credit memos/consumptions (exact cost reversing) and undo postings
Transfers (and sales credit memos/consumptions with exact cost reversing as well as Undo posting) shouldn’t affect the average cost calculation (exception: cost calculation type “Item & Location & Variant” and a transfer with different location is posted).
In general, Valued by Average of the outbound entry and the inbound entry should be the same, if costs are transferred from an outbound entry to an inbound entry. Revaluations must not be updated.

How to correct Valued By Average Cost in table 5802 “Value Entry”:

1. Find an item with costing method Average.


2. Find a positive inventory value entry, where Valued by Average Cost is FALSE.
Set an additional filter for Adjustment FALSE, if you correct a 3.60 and newer database.


3. Calculate, whether this is an inbound entry that receives its cost from an outbound entry, and update Valued By Average Cost.
This information can be retrieved using table 339 “Item Application Entry”:

a. Find the item application entry for the inbound item ledger entry. Proceed if “Outbound Item Ledger Entry No.” is not zero.

b. Search for another item application entry with the same outbound item ledger entry no. The costs are transferred from this outbound entry.

c. Find the related value entry, filtering on the item ledger entry no.

d. Make sure that Valued By Average Cost of the outbound entry and the inbound entry of step 2 are equal. 
If there are adjustment value entries for the inbound entry in 3.60 and newer, these entries need to be updated, too. 

If you want to run the average cost adjustment for the corrected items afterwards, you can fill/update appropriate entries in table 5804 “Average Cost Adjustment”:
If an inbound entry is updated, check whether an entry in table 5804 for the item exists. (If cost calculation type “Item & Location & Variant” is used, check for the item no., location code and variant code combination).
If no entry exists, create a new entry with the item no., (location code, variant code) and valuation date of the inbound entry.
If an entry already exists, update the valuation date if the valuation date of the inbound entry is earlier than the valuation date of the entry in table 5804.

4. Continue with step 2 unit all inbound entries are processed for the item.

Valuation Date of transfers with costing method Average and related entries

Transfers shouldn’t affect the average cost calculation (exception: cost calculation type “Item & Location & Variant” and a transfer with different location is posted).
Therefore the valuation date of the inbound transfer entry and the outbound transfer entry should be the same. Revaluations must not be updated.

How to correct the Valuation Date of transfers in table 5802 “Value Entry”:

1. Find an item with costing method Average.


2. Find a positive inventory value entry, where Item Ledger Entry Type is Transfer and Valued by Average Cost is TRUE.
Set an additional filter for Adjustment FALSE, if you correct a 3.60 and newer database.


3. Find the related transfer outbound entry and update Valuation Date of the inbound transfer entry.
This information can be retrieved using table 339 “Item Application Entry”:

a. Find the item application entry for the inbound value entry using filtering on the item ledger entry no.. Proceed if Outbound Item Ledger Entry No. is not zero.

b. Search for another item application entry with the same outbound Item Ledger Entry No. The costs are transferred from this outbound entry.

c. Find the related value entry, filtering on the Item Ledger Entry No.

d. Make sure that the values of the outbound entry and the inbound entry of step 2 are equal. 
If there are adjustment value entries for the inbound entry in 3.60 and newer, these entries need to be updated, too. 

If you want to run the average cost adjustment for the corrected items afterwards, you can fill/update appropriate entries in table 5804 “Average Cost Adjustment”.
If an inbound entry is updated, check whether an entry in table 5804 for the item exist (If cost calculation type “Item & Location & Variant” is used, check for the item no., location code and variant code combination).
If no entry exists, create a new entry with the item no., (location code, variant code) and valuation date of the inbound entry.
If an entry already exists, update the valuation date if the valuation date of the inbound entry is earlier than the valuation date of the entry in table 5804.

4. Find the outbound entries applied to the inbound transfer entry and update the valuation date if necessary. 
This information can be retrieved using table 339 “Item Application Entry”:

a. Find the item application entry for the inbound transfer entry.

b. Filter on the inbound item entry no. and search for another outbound entry. Proceed if Output Is Adjusted of the outbound entry is TRUE (if it is not true, it is an outbound consumption entry with valuation date 31.12.9999 that must not be updated, because the according output is not adjusted yet).

c. Find the related outbound value entry using the item ledger entry no. and calculate the valuation date (see Costing White Paper). In general, the valuation date of an outbound entry is the later (greater value) of its posting date and the posting date of the applied inbound entry. If the outbound entry is a fixed application to the inbound entry, its valuation date is the same as that of the inbound entry.
Revaluations shouldn’t be updated.

5. If necessary update table 5804 according to the already mentioned rules.


6. Continue with step 2 unit all inbound entries are processed for the item.

Valuation Date of inbound consumptions and related outbound entries
Only outbound consumptions, where the related output is not adjusted, should have Valuation Date 31.12.9999.


1. Find an item with costing method Average


2. Find an inbound consumption inventory value entry with valuation date 31.12.9999. Set additional filter for Adjustment FALSE if 3.60/and newer is processed.


3. Update the valuation date with the posting date. Update all related adjustment value entries if necessary.

4. Find the outbound entries applied to the inbound consumption entry and update the valuation date. 
This information can be retrieved using table 339 “Item Application Entry”:

a. Find the item application entry for the inbound consumption entry.

b. Check, whether Output Is Adjusted is TRUE and the Output Completely Invd. Date is the Posting Date of the item application entry. If necessary, update the item application entry accordingly.

c. Filter on the inbound item entry no. and search for another outbound entry. Proceed if Output Is Adjusted of the outbound entry is TRUE (if it is not true, it is an outbound consumption entry with valuation date 31.12.9999 that must not be updated, because the according output is not adjusted yet).
d. Find the related outbound value entry using the item ledger entry no. and calculate the valuation date (see Costing White Paper). In general, the valuation date of an outbound entry is the later (greater value) of its posting date and the posting date of the applied inbound entry. If the outbound entry is a fixed application to the inbound entry, its valuation date is the same as that of the inbound entry.
Revaluations shouldn’t be updated.

e. If necessary update table 5804 according to the already mentioned rules.


5. Find out whether costs are transferred from the outbound entry to another inbound entry and update the valuation date accordingly.


6. Find another consumption inbound entry and proceed with step 2.


7. Investigate if there still are negative value entries with valuation date 31.12.9999 that are not consumption entries. Calculate the valuation date of these entries according to step 4.
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