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Chapter 11 was about purchasing and material requirements planning.  What I immediately noticed was that material requirements planning is a vital part of the ERP System.  Also, it plays a serious role in APS because it can generate replenishment orders for components and individual parts in a production environment. In addition, MRP provides access to transactional ERP systems and can initiate the execution of orders.  

Basically, MRP is regarded as the core engine of an ERP system.  It calculates time-phased plans of secondary demands for components and parts based on a time series of primary demands.  These time-phased secondary demands are a prerequisite for generating production or replenishment orders so that demands for finished products can be met in time as little work-in-process and inventory as possible.  However, this is a two step procedure.  We first calculate all secondary demands and then balance capacities by means of ERP’s capacity requirements planning (CRP) module.  These exact drawbacks gave rise to the development of APS.    APS concentrate on operations to be performed on potential bottlenecks; these can be only a small subset of all operations relating to factory orders.
Demands for product groups have to be disaggregated into demands of respective products before starting the MRP logic.  I noticed that wither Production Planning or Scheduling will be the source of information.  Production Planning corresponds to demands per time bucket will result, while Scheduling will give exact timing of the start of production orders.  These 2 functions are best suited for a bucket oriented MRP logic.  Additional data we will need is our bill of material, for which part numbers are required as direct inputs, production coeifficients indicating quantity of each direct input part, lead-times representing a fixed intervals of time, inventory status which indicates each part number and our low-level code numbers.  
Generation and timing of uncritical orders originates from production orders scheduling on bottleneck resources.  These lead-times in context of an APS pertaining to uncritical operations should only cater for production and transport activities.  This is because utilization rates of non-bottlenecks are low and a production order should find the resource empty in general.  Also, APS can deal with smaller lead-times than an ERP system because the lead-times in an ERP system also cater for its inability to take into account finite capacity checks of bottleneck resources when making the BOM explosion.  These lead-times are now cumulated lead-times and have to be calculated relating two adjacent critical operations simply by adding the single lead-times of operations along the path from the upstream critical operations to the downstream critical operation minus the lead-time of the upstream critical operation.   

Consequently, utilization rates near the planning horizon should be interpreted with caution.  I learned that a reasonable planning horizon for Production Planning should at least cover the longest path, with respect to lead-times from a final operation to a part with no direct predecessor in the BOM.  In certain operations names can be identified given in brackets.  This identification is called pegging and can be most useful in the case that operations are not ready in time.  
Specifically, before starting the BOM explosion we have to calculate net demands by netting gross demand with initial inventory.  When given the net demands of an operation these have to be time-phased and assigned to an order period by taking into account the operations lead-time offset.  The logic behind BOM explosion is rather simple but implementing the interface between the Production Planning module and the MRP module can become tricky.  Now, in order to avoid the complexity of a mix of critical and uncritical operations some APS vendors propose a distinct separation.  Our final operation which is the finished good is always defined critical and any upstream operation can be defined as critical.  However, a critical operation may never possess a direct uncritical downstream operation.  There is no need to calculate, maintain and use cumulated lead-times or cumulated production coefficients.  This disadvantage is that some formerly uncritical operations now have to be declared as critical, which increases the scope and efforts of Production Planning.  
Quantity discounts and supplier selection are predominant in life cycle contracts for production input.  These materials may be commodities used as direct production input, often classified as C items, as well as materials for maintenance, repair and operations.  I discovered that in the case with commodities, quality is also defined by industry standards and there are usually a number of suppliers to choose from.  When it comes to choosing several suppliers, each with specific costs, these costs incur supplier specific fixed ordering, procurement costs and supplier specific quantity discounts.  
There are three purchasing intervals, each with a specific price per unit.  In all-units discount, the price charged for the last unit ordered also holds for the total order quantity.  In an incremental discount only those units falling within a purchasing interval are charged with the corresponding price.  I learned that in general, the demand of several periods will be combined when forming purchase orders in order to make use of attractive price reductions for a large quantity.  Larger order quantities usually result in holding cost for some periods thus holding costs counteract savings due to quantity discounts.

Other additional remarks necessary regarding the demand series generated by the BOM explosion is that we require a reasonable number of period demands covering a planning interval that allows for the exploitation of quantity discounts.  Also, the first replenishment decision should not be influenced by the target inventory at the planning horizon.  Most importantly, I figured out that a rule of thumb is a planning interval and a demand series covers five ordering decisions orders. 
Finally, some APS vendors provide a separate purchasing module for exploiting quantity discounts.  This is particularly appealing for commercial enterprises and for the procurement of MRO items in general.  Also, it is advisable to declare respective items as critical to include procurement decisions into the Production Planning module.  If the procurement decisions have to cover a longer planning horizon, one might even consider including these items at the Master Planning Level.  In conclusion, optimized procurement decisions can further reduce holding and total acquisition costs by exploiting quantity discounts and selecting suppliers in the best way possible.                                          
