MNO 3701 Production & Ops Management
Chapter 7 (same as Chap 112 in MNO270-1 + Chap 14 in TB)
Enterprise Resource Planning

Study Notes Wiki MNO 3701 Study Unit 12: Enterprise resource planning

· what is ERP
· an enterprise wide info system that integrates all the info from many functions that is needed for planning and controlling operations activities. This integration around a common database allows for transparency
· how did ERP develop
· latest development from the original planning and control approach called materials requirements planning (MRP)
· what is MRP
· a dependent demand system which calculates materials requirements and production plans to satisfy known and forecast sales orders
· it is a master production schedule which summarizes volume and timing of end products or services
· What is MRP II
· Systems that integrate many processes that are related to MRP but which are located outside the operations function
· How is ERP developing
· It is becoming increasingly competent at the integration of internal systems but there is significant potential for integrations with other organization’s ERPs
· The internet has opened up the possibility of a web-based integration

· The concept of enterprise resource and planning
· ERP stands for Enterprise Resource Planning and is the most recent development that evolved from the original material requirements planning (MRP), which as a system helped calculate the quantity and types of materials required (or volume calculations) and the times when they are required (or the timing calculations). 
· To ``make sure that the right materials in the right quantities arrive at the right place at the right time'' requires ``planning and control, not only of materials but also finance, purchasing, people, equipment and many other activities''. ERP helps organizations to plan ahead for these types of decisions and to understand the implications of any changes to the plan. It integrates information from all parts of the organization
· In ERP systems, the same principle of MRP applies on a much wider scale, because all the parts of the organisation are integrated on the same databases. As the result, the consequences of any
· Decisions affecting the planning and control in one part of the organization will be reflected throughout the rest or other parts of the organization.
· The internet has opened up the possibility of a web-based integration (cross-organizational)

· Information inputs and outputs of MRP
· The inputs to MRP I are the
· (a) master production schedule (MPS),which provides information on demand, has as its inputs customer/client orders, which provide  information on firm orders scheduled and the demand forecast, which provides information on realistic estimates of the quantity
· and timing of future orders
· (b) bills of materials, which provide information on the product structure (level, part number, description and quantity)
· (c) inventory records, which provide information on the parts or items that are already in stock in the form of finished goods, work in progress or raw materials, components, etc
· The outputs of MRP I are
· (a) purchase orders, which show the quantity and time required for the net requirements of items, raw materials, components, parts, etc, that are bought from suppliers
· (b) materials plans, which show the material requirements at each level and part or component of the bill of materials for each product
· (c) work orders, which show the net requirements for items, components, parts, etc, that are made in-house
· Demand management
· Demand management combines the management of customer orders and sales forecasts, which feeds into the MPS and encompasses the set of processes that interface with customer and market.
· confirmed customer orders reflect the records of exactly what each customer has ordered, how many they have ordered and when they require delivery (known orders)
· The forecast of demand tries to predict what the likely orders (forecast orders) will be. The combination of confirmed customer orders and forecast of demand is used to represent demand for the organization.
· The mix of known orders and forecast orders will also be different for different types of
· operations. 
· In a make-to-order business, the visibility of known orders over time will be greater than for the make-for-stock business.
· For the purchase-to-order business, most raw materials will only be ordered once confirmed customer orders are received.
·  In a resource-to-order business, raw materials will not be ordered, and the business will not enter into contracts for labour and equipment.
· The master production schedule
· Inputs into the MPS include
· Forecast demand
· Known orders
· Key capacity constraints inventory levels 
· Spares demand
· Safety stock requirements 
· Exhibition/promotion requirements
· R&D Demand
· Sister plant demand
· Chase or level MPSs
· The MPS increases as demand increases and aims to keep available inventory at 0 – in this way the MPS is chasing demand
· An alternative level MPS involves averaging the amount to be required to be completed to smooth out peaks and troughs 
· APT is the stock available to promise – in the chase level this is 0 as there is no additional stock; in level MPS, this is what ever is left over
· Refer to page 442 in txt and 105 in SG for calcs
· Product structure and the levels of assembly
· The product structure will show the various parts that go into making the final or end product and, in MRP terms, it will break down the finished product into different levels of assembly with 
· level 0 - being the finished product, 
· level1 - the parts and subassemblies that go into making the finished product, level 2 - the parts and subassemblies that go into level 1
· the shape of the component structure 
· the nature of the product structure is closely related to the design of the product. This is reflected in the component structure shape
· the shape is determined by the number of components and parts used at each level as well as the amount of the item made in-house
· ``A'' shape - only one finished product which goes into a greater number of  components (low variety);
· ``T'' shape – small number of raw materials and a standard process with a very wide range of highly customized end products; 
· ``V'' shape -  like the ``T'' shape, but with less standardization; 
· ``X'' shape -  a wide range of finished products with economies and stability of large volume production of modularized manufactured components).
· Bills of material
· single-level bills of materials provide the details of the relationships between parts and subassemblies at one single level at a time (All of 0;then 1;then 2)
· indented bills of materials provide the details of the relationships between parts and subassemblies at several levels at a time (all together 0;1; 2). It is indented as .1 or ..2.
· inventory management
· Three files kept in the MRP system help manage inventory, namely 
· the item master file (contains the unique standard identification code for each part or component), 
· the transaction file (which tracks the quantity of inventory of each part kept) 
· the location file (identifies where the parts of inventory are physically kept
· or stored).

· MPR calculations
· the core of the MRP procedure involves calculating the volume of (how much) and timing (when or at which time) requirements of materials that will satisfy the demand for the finished or end products
· MPR Netting Process
· This is the process for calculating net requirements using the MPS and bills of material
· The MRP netting process takes the master production schedule and ``explodes'' the schedule through a single-level bill of materials to determine how many subassemblies or parts are required.
·  Before moving down to the next level of the product structure, it checks to see how many of the required parts are already in stock. Then it generates work orders or requests for the net requirements of items made in-house and/or purchase orders for the net requirements for items that are bought from suppliers. 
· Back scheduling (lead time)
· in addition to calculating the volume of materials required, the MRP must also consider when these parts are required, or the time and scheduling of the materials. 
· This is done by back-scheduling from the time when the finished or end products are required. It means that the lead times (time allowed for the completion of each stage of the process) for each part that goes into the assembly are taken into account.
· See pg 450 txt and 209 SG for example
· The MRP process needs checking to determine whether a plan is achievable. The ``closed-loop'' MRP thus includes a feedback loop that facilitates the checking of production plans against available resources. Should the plans not be achievable at any level, they are revised through three planning routines.
· These are resource requirements plans (RRP), rough-cut capacity plans (RCCP) and capacity requirements plans (CRP).
· RRP focus on the long term to predict the requirements for large structural parts
· of the operation and are referred to as infinite capacity plans as they assume an almost infinite ability to set up production capacity if demand warrants it. 
· RCCP are referred to as ¢nite capacity plans because they have to operate within certain constraints. In the medium to short term, the MPS must use the capacity that is vailable and RCCP check the levels of capacity against known bottlenecks. 
· CRP are infinite capacity plans in that they do not take the capacity constraints of each machine or work area into account. With CRP, the work orders may have a variable effect on the loading of particular machines and individual workers on a day to day basis.
· the difference between material requirements planning (MRP I), manufacturing resource planning (MRP II) and enterprise resource planning (ERP)
· MRP was essentially aimed at the planning and control of production and inventory in manufacturing organizations. 
· It was extended to MRP II, which is one integrated system containing a database that could be accessed by the whole business, including marketing, finance and engineering. 
· ERP is a further development of MRP II. Its aim is to ``integrate the management of the
· different functions within the business as a whole in order to improve the performance of all the interrelated processes in a business''.

· Enterprise resource planning
· ERP and benefits and disadvantages
· ERP is a complete system of software support modules that integrates marketing, sales, product design, production and inventory control, procurement, distribution, process design and development, manufacturing, quality, human resource, finance and accounting, etc and enables the sharing of information among these functions.
· The ERP discipline of a much enhanced visibility that information integration gives, is seen as a ``double-edged'' sword. On one hand it keeps the management of every process within the organization ``on their toes'' and allows for best practices, but on the other, the rigidity of this discipline is both difficult to achieve and possibly not appropriate for all parts of the business.
· Generally, accepted benefits include: absolute visibility of what is happening in all parts of the business; business process-based changes that are used to make all parts of the organisation more efficient; a better ``sense of control'' of operations as the basis for continuous improvement; more sophisticated and accurate communication with customers, sup-
· pliers and other business partners; and the integration of whole supply chains including suppliers' suppliers and customers' customers. 
· ERP is further considered to be a powerful planning and control tool because it is based on client/server architecture (the information systems are open to all stakeholders whose computers are linked to the central computer); it includes decision support facilities (decision makers have access to the latest company information); it can be linked to external extranet systems (the company's supply chain partners through electronic data interchange [EDI]); it can interface with other standard application programmes (programmes which are widely used by managers like spreadsheets, etc); and it is able to operate on most common platforms (operating systems like Windows, etc)
· the implementation of ERP can result in a negative or even zero return on investment in some companies because of the high expense of the software and associated expenses of consulting, training, etc. 
· In addition the implementation of ERP may have a very disruptive impact on the existing organisation.
· Further developments 
· an ERP system gives the organization the potential to link up with the ``outside world'' (its customers/clients and suppliers). 
· It would therefore be much easier for an organization to move to Internet-based trading (e-commerce) if it could integrate its external Internet systems with its internal ERP systems. While problems resulting from different information requirements (internal users, external customers/clients, suppliers, etc) may lead to increased ERP complexity, the next step is to integrate all ERP systems along the whole supply chain (``supply chain ERP'').
· Acknowledging constraints 
· The OPT (optimized production technology) approach recognizes the importance of planning to known capacity constraints. 
· It is based on the Theory of Constraints (TOC),which entails focusing on the capacity constraints or bottlenecks in an operation, working to remove them, and then looking for the next constraint, etc to improve the pace of output or throughput
· Principles of OPT
· Balance flow not capacity
· The level of utilization of a non-bottle neck is determined by some other constraint in the system no by its own capacity
· Utilization and activation of a resource are not the same – utilization is only if it contributes to the entire process
· One hour lost in a bottleneck is an hour lost forever out of the entire system
· Bottlenecks govern throughput and inventory in the system
· You do not have to transfer batches in the same quantities that you produce them
· The size of the process batch should be variable not fixed 
· Fluctuations in sequence dependent processes add to each other rather than averaging out
· Schedules should be established by looking at all constraints simultaneously 
· To what extent are OPT and MRP/ERP compatible 
· OPT should not be viewed as a replacement for MRP/ERP, and they can run together, though conflict may arise in practice. 
· MRP/ERP does not prescribe fixed lead times and batch sizes, though the systems are usually run that way. The focus on bottlenecks (which may change their location and severity because of the dynamic nature of unplanned variations in demand, supply and the process of manufacture) necessitates that lead times and batch sizes change throughout the operation (depending on whether a particular work centre is a bottleneck or not).
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