
Unit of Measure Logic in ATOMIC

How ATOMIC Manages Independent Units of Measure for Rollstock

Companies that manufacture rollstock (i.e., rolls of paper or plastic material) face unique challenges when fulfilling customer orders that may be placed for their products in either a weight-based or linear-based unit of measure.  Since PRMS only allows you to store inventory in a single unit of measure, converting production quantity from a weight-based measure (LB or KG) to a linear measure (linear feet, linear meters, square feet, etc.), or vice-versa, can result in billing inaccuracies due to a concept called yield variation.  Such discrepancies between actual quantity shipped and quantity billed can lead to customer complaints regarding invoice accuracy.  

This documents explains the concept of yield variation and how ATOMIC is designed to accommodate the problem through the independent storage of two units of measure during the manufacturing process.

Yield Variation Explained

In every conventional ERP system, the quantity on hand for any particular product must be maintained in a single unit of measure.   PRMS supports additional units of measure on any product through the use of a unit of measure conversion table (MS0827), which contains entries that may be either global or product-specific in scope.  For example, product-specific conversions for rollstock can be established for the purpose of converting between pounds & linear feet.  The execution side of these conversions is covered in more detail in section III.

Conversions between weight and linear measure are all based on the standard yield of the product.  To come up with a material’s yield, a value commonly expressed as the number of feet or inches (or square feet/square inches) “yielded” per pound of material, an assumption must be made about the standard gauge (or thickness) of the film or web.  Since the gauge has a tendency to vary slightly from standard during the production process, the actual linear size for several rolls of the same product and weight may vary as well.  This concept is illustrated in the example below.
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Given three 100-pound rolls of product “X” (identical width, yield of 40 linear feet per LB at standard gauge of 0.0400 LB/FT):

Communicating requirements to a rollstock-generating machine in pounds could result in varying returns when measured in actual feet.  Using the illustration above as an example, in a hypothetical situation where a customer requirement called for 4000 linear feet of product, communicating the rollstock requirement to the shop floor in the equivalent theoretical weight (based on standard gauge) of 100 pounds can yield a linear quantity variation directly correlating to the thickness of the material made.  Though the machine operator may have diligently made the required poundage, the actual delivered footage could be more or less than the requirement depending on the actual gauge of the material run.

ATOMIC Unit of Measure Features in PRMS

As with most other ERP systems, PRMS uses a single unit of measure to store pertinent inventory information related to on-hand quantity, order quantities, allocations, costing, etc.  This is referred to as the “inventory” unit of measure.  As alluded to in section (I), any number of alternate units of measure may be set up for a particular product.  Users may then enter quantity data on most screens in any defined unit of measure, however PRMS will only store the transaction data in the inventory unit of measure.

For a facility using pounds as the inventory unit of measure, this means that any rollstock information entered into PRMS in feet is converted to its theoretical equivalent in pounds before being stored in inventory or recorded against a work order.  Likewise, any programs that display or print rollstock data in feet must do so by converting directly from pounds.  

In non-rollstock industries, this logic does not present a problem because conversions between one unit of measure and another are always “clean” – meaning there is no variance between theoretical and actual.  A company making widgets may report quantity in eaches or thousands or cases without losing any quantity accuracy by converting from one unit of measure to another.  

Rollstock manufacturers, on the other hand, suffer from “dirty” unit of measure conversions.  As demonstrated in section (I), three rolls of the same exact product and weight can turn out to be three different sizes when measured linearly.  

ATOMIC has a features designed explicitly to compensate for this problem on rollstock jobs.  Unlike conventional PRMS, ATOMIC can be configured to display production requirements to machine operators simultaneously in both a weight and linear unit of measure (i.e., pounds and feet).  Likewise, and perhaps most importantly, production data is collected and stored in both actual weight (pounds) and actual linear measure (linear feet).  The impact of this PRMS “sidecar” to the shop floor operation is fairly significant to production and shipping, as follows (note: in the examples that follow, the inventory unit of measure is assumed to be pounds):

Production

When customer order quantities in a linear unit of measure (say, feet) are converted to inventory quantities in a weight unit of measure for production purposes, the standard unit of measure conversion is used.  This means that standard gauge is assumed when converting from feet to pounds.  ATOMIC removes this assumption from the equation by supplementing the production order quantity at all rollstock operations with, in this case, the linear footage required.  This yield assumption cancellation effect is achieved by displaying the equivalent linear footage order quantity at each operation, as exhibited in the two-step process for extruded and slit rollstock shown below (for sake of simplicity, shrink factors are omitted):
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Since the same yield basis is used through all operations, the quantity ordered at the lowest operation, extrusion, shows the proper footage, regardless of the inventory unit of measure (pounds).  In tandem with this principle, target production rates on job packets are also shown in feet per hour.

During the manufacturing process, ATOMIC collects production quantity information from the machine operators in both pounds and feet.  This is a key component in how ATOMIC addresses the yield variation problem in unit of measure conversions, as these independently stored quantities are stored for later retrieval in the shipping process.

Shipping

After production on the final operation is completed, the actual footage quantity stored in ATOMIC is used to satisfy those customers who order rollstock in any non weight-based unit of measure (feet, meters, square feet, square meters, thousand square inches, etc.).  When shipping to such customers, PRMS must generate paperwork and adjust on-hand quantity using the inventory unit of measure as the basis.  To ensure accuracy in the customer’s unit of measure (that is, to eliminate the impact of any yield variation), before any paperwork is generated ATOMIC adjusts the production inventory quantity by using the theoretical LB-to-FT conversion to match the actual footage produced.  The offsetting amount is stored in a special adjustment warehouse for accounting to absorb or write off.  When PRMS goes to print the shipping paperwork and generate invoices, it will reverse the conversion using the adjusted pounds, instead of the actual pounds.  This ensures the customer is billed for the “true” linear quantity sent to them.

The following example of a roll run at less-than-standard gauge illustrates this concept:

Customer order qty:  10,000 FT

Standard conversion:  1 LB = 200 FT

PRMS ship qty before adjustment:  10,000 FT

ATOMIC adjustment: +0.250 LB (to 50.250 LB)

Amount stored in A1 whse:  -0.250 LB

PRMS ship qty after adjustment:  10,050 FT

Calulations:
10050 FT / 200 FT/LB = 50.250 LB

50.250 LB - 50.0 LB = 0.250 LB

50.0 LB + 0.250 LB = 50.250 LB

50.250 LB * 200 FT/LB  = 10050 FT
This underscores an important element in standardized sales reporting analysis:  Even though sales figures in a single standard unit of measure (say, MSI) would be derived for rollstock by converting from the inventory unit of measure (pounds) sold, the fact that the poundage has been adjusted according to actual footage prior to each sale means the sales reports are already removing any yield variance that would otherwise be a distorting factor in the analysis.  In the example above, the quantity sold to the customer in MSI would be derived from the 10,050 actual feet reported, not the 10,000 theoretical footage, by virtue of the 0.250 pound (50 foot) adjustment.

�


         100 LBs,


 gauge of 0.0405 LB/FT


       = 3990 FT








�


           100 LBs,


   gauge of 0.0400 LB/FT


          = 4000 FT








�


          100 LBs,


 gauge of 0.0395 LB/FT


        = 4010 FT











�


            Product X


              50.0 LB


            10,050 FT





Customer order:  10,000 FT of Product “Z” (1 foot wide, 1 LB = 200 FT),


 to be slit off a 4-foot master roll called Product “Y” (1 LB = 50 FT)





Slitting work order:  50 LB of Product “Z” = 10,000 FT  (50 LB x 200 FT/LB)





Extrusion work order:  50 LB of Product “Y” = 2,500 FT  (50 LB x 50 FT/LB)
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