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5S is a reference to five Japanese words that describe standardized cleanup:

· Seiri (整理): tidiness, organization. Refers to the practice of sorting through all the tools, materials, etc., in the work area and keeping only essential items. Everything else is stored or discarded. This leads to fewer hazards and less clutter to interfere with productive work. 

· Seiton (整頓): orderliness. Focuses on the need for an orderly workplace. Tools, equipment, and materials must be systematically arranged for the easiest and most efficient access. There must be a place for everything, and everything must be in its place. 

· Seiso (清掃): cleanliness. Indicates the need to keep the workplace clean as well as neat. Cleaning in Japanese companies is a daily activity. At the end of each shift, the work area is cleaned up and everything is restored to its place. 

· Seiketsu (清潔): standards. Allows for control and consistency. Basic housekeeping standards apply everywhere in the facility. Everyone knows exactly what his or her responsibilities are. House keeping duties are part of regular work routines. 

· Shitsuke (躾): sustaining discipline. Refers to maintaining standards and keeping the facility in safe and efficient order day after day, year after year

Translations and modifications

Often in the west, alternative terms are used to disguise the Japanese origins of the methodology. These are "Sort, Straighten, Shine, Systemise and Sustain" and "Safety" as a 6th optional S. These were arguably derived to prevent 5S from being perceived as yet another Japanese improvement process in an era when western industry was already being overwhelmed by strategies to combat foreign business.

Alternative Americanizations have also been introduced, such as CANDO (Cleanup, Arranging, Neatness, Discipline, and Ongoing improvement). Even though he refers to the ensemble practice as "5S" in his canonical work, 5 Pillars of the Visual Workplace, Hirano prefers the terms Organization, Orderliness, Cleanliness, Standardized Cleanup, and Discipline because they are better translations than the alliterative approximations. There is a photo of a Japanese sign in 5 Pillars that shows the Latin "5S" mixed with Kanji.

Additional practices are frequently added to 5S, under such headings as 5S Plus, 6S, 5S+2S, 7S, etc. The most common additional S is for Safety mentioned above, and James Leflar writes that Agilent adds Security as the seventh S. Purists insist that the other concepts be left out to maintain simplicity and because Safety, for example, is a side-benefit to disciplined housekeeping.

Lean manufacturing is a management philosophy focusing on reduction of the seven wastes

· Over-production 

· Waiting time 

· Transportation 

· Processing 

· Inventory 

· Motion 

· Scrap in manufactured products or any type of business. 

By eliminating waste (muda), quality is improved, production time is reduced and cost is reduced. Lean "tools" include constant process analysis (kaizen), "pull" production (by means of kanban) and mistake-proofing (poka-yoke). Lean, as a management philosophy, is also very focused on creating a better workplace through the Toyota principle of "respect for humanity."

While some believe that Lean Manufacturing is a set of problem solving tools, most experts now agree that Lean Manufacturing is a holistic, comprehensive, enterprise-wide program designed to be integrated into the organization's core strategy. In addition, experts in this field believe that philosophy-based Lean Manufacturing strategy is the most effective way to launch and sustain lean activities. The so called "Toyota Way," popularized by Dr. Jefferey Liker's book of the same name, emphasizes the creation of the right kind of environment in which to grow and support Lean Thinking.

Key lean manufacturing principles include:

· Perfect first-time quality - quest for zero defects, revealing & solving problems at the source 

· Waste minimization – eliminating all activities that do not add value & safety nets, maximize use of scarce resources (capital, people and land) 

· Continuous improvement – reducing costs, improving quality, increasing productivity and information sharing 

· Pull processing: products are pulled from the consumer end, not pushed from the production end 

· Flexibility – producing different mixes or greater diversity of products quickly, without sacrificing efficiency at lower volumes of production 

· Building and maintaining a long term relationship with suppliers through collaborative risk sharing, cost sharing and information sharing arrangements. 

Lean is basically all about getting the right things, to the right place, at the right time, in the right quantity while minimizing waste and being flexible and open to change.

Lean thinking got its name from a 1990’s best seller called "The Machine That Changed the World : The Story of Lean Production". The book chronicles the transitions of automobile manufacturing from craft production to mass production to lean production.

The seminal book "Lean Thinking" by Womack and Jones, introduced five core concepts:

1. Specify value in the eyes of the customer 

2. Identify the value stream and eliminate waste 

3. Make value flow at the pull of the customer 

4. Involve and empower employees 

5. Continuously improve in the pursuit of perfection. 

Finally, there is an understanding that Toyota's mentoring process (loosely called Senpai and Kohai relationship) so strongly supported in Japan is one of the ways to foster Lean Thinking up and down the organizational structure. The closest equivalent to Toyota's mentoring process is the concept of Lean Sensei, which encourages companies, organizations, and teams to seek out outside, third-party "Sensei" that can provide unbiased advice and coaching, as indicated in Jim Womack's Lean Thinking book

SMED Formal Method

Single minute exchange of dies
There are seven basic steps to reducing changeover using the SMED system:

1. OBSERVE the current methodology

2. Separate the INTERNAL and EXTERNAL activities. Internal activities are those that can only be performed when the process is stopped, while External activities can be done while the last batch is being produced, or once the next batch has started. For example, go and get the required tools for the job BEFORE the machine stops.

3. Convert (where possible) Internal activities into External ones (pre-heating of tools is a good example of this).

4. Streamline the remaining internal activities, by simplifying them. Focus on fixings - Shigeo Shingo rightly observed that it's only the last turn of a bolt that tightens it - the rest is just movement.

5. Streamline the External activities, so that they are of a similar scale to the Internal ones.

6. Document the new procedure, and actions that are yet to be completed.

7. Do it all again: For each iteration of the above process, a 45% improvement in set-up times should be expected, so it may take several iterations to cross the ten minute line.

The SMED concept is credited to Shigeo Shingo, one of the main contributors to the consolidation of the Toyota Production System, along with Taiichi Ohno.

Advance Product Quality Planning (or APQP)
Advance Product Quality Planning (or APQP) is a framework of procedures and techniques used to develop products in industry, particularly the automotive industry. It is quite similar to the concept of Design For Six Sigma (DFSS).

It is a defined process for a product development system for General Motors, Ford, Chrysler and their suppliers. According to the Automotive Industry Action Group (AIAG), the purpose of APQP is "to produce a product quality plan which will support development of a product or service that will satisfy the customer." The process is described in the AIAG manual 810-358-3003.
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History

APQP was developed in late '80 by a commission of experts gathered from the three biggest automotive companies in the world: FORD, GM and Chrysler. This commission invested five years to analyse the then current automotive development and production status in the US, Europe and especially in Japan. It was at the time that the success of the Japanese automotive companies was starting to be remarkable in the US market.

APQP is utilised today by these three companies and affiliates. Suppliers will also be requested to follow such procedures and techniques. Also they will be requested to be audited to comply with QS9000. In recent years, QS9000 has been compiled together with the other main automotive standard VDA resulting in the TS16949.

Today APQP is maintained and extended by AIAG. AIAG is a non-profit association of automotive companies founded in 1982.

Main content of APQP

APQP serve as a guide in the development process and also a standard way to share results between suppliers and automotive companies. APQP specify three phases: Development, Industrialisation and Product Launch. Through these phases 23 main topics will be monitored. These 23 topics will be all completed before the production is started. They cover aspects as: design robustness, design testing and specification compliance, production process design, quality inspection standards, process capability, production capacity, product packaging, product testing and operators training plan between other items.

APQP (Advanced Product Quality Planning) focuses on:

· Up-front quality planning 

· Determining if customers are satisfied by evaluating the output and supporting continual improvement 

APQP (Advanced Product Quality Planning) consists of four phases:

· Plan and Define Program 

· Product Design and Development Verification 

· Process Design and Development Verification 

· Product and Process Validation 

There are five major activities:

· Planning 

· Product Design and Development 

· Process Design and Development 

· Product and Process Validation 

· Production 

The APQP (Advanced Product Quality Planning) process has seven major elements:

· Understanding the needs of the customer 

· Proactive feedback and corrective action 

· Designing within the process capabilities 

· Analyzing and mitigating failure modes 

· Verification and validation 

· Design reviews 

· Control special / critical characteristics 

See also

· TS16949 

External links

· aiag.org 

· APQP Basics 

"

Failure mode and effects analysis (FMEA)

Failure mode and effects analysis (FMEA) is a method (first developed for systems engineering) that examines potential failures in products or processes. It may be used to evaluate risk management priorities for mitigating known threat-vulnerabilities.

FMEA helps select remedial actions that reduce cumulative impacts of life-cycle consequences (risks) from a systems failure (fault).

By adapting hazard tree analysis to facilitate visual learning, this method illustrates connections between multiple contributing causes and cumulative (life-cycle) consequences.

It is used in many formal quality systems such as QS 9000 or ISO/TS 16949.

The basic process is to take a description of the parts of a system, and list the consequences if each part fails. In most formal systems, the consequences are then evaluated by three criteria and associated risk indices:

· severity (S), 

· likelihood of occurrence (O), and (Note: This is also often known as probability (P)) 

· inability of controls to detect it (D) 

Each index ranges from 1 (lowest risk) to 10 (highest risk). The overall risk of each failure is called Risk Priority Number (RPN) and the product of Severity (S), Occurrence (O), and Detection (D) rankings: RPN = S × O × D. The RPN (ranging from 1 to 1000) is used to prioritize all potential failures to decide upon actions leading to reduce the risk, usually by reducing likelihood of occurrence and improving controls for detecting the failure.
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Applications

FMEA is most commonly applied but not limited to design (Design FMEA) and manufacturing processes (Process FMEA).

Design failure modes effects analysis (DFMEA) identifies potential failures of a design before they occur. DFMEA then goes on to establish the potential effects of the failures, their cause, how often and when they might occur and their potential seriousness.

Process failure modes effects analysis (PFMEA) is a systemized group of activities intended to:

1. Recognize and evaluate the potential failure of a product/process and its effect, 

2. Identify actions which could eliminate or reduce the occurrence, or improve detectability, 

3. Document the process, and 

4. Track changes to process-incorporated to avoid potential failures. 

FMEA Analysis is very important for dynamic positioning systems.

Disadvantages

FMEA is useful mostly as a survey method to identify major failure modes in a system. It is not able to discover complex failure modes involving multiple failures or subsystems, or to discover expected failure intervals of particular failure modes. For these, a different method called fault tree analysis is used.

History

The FMEA process was originally developed by the US military in 1949 to classify failures "according to their impact on mission success and personnel/equipment safety". FMEA has since been used on the 1960s Apollo space missions. In the 1980s it was used by Ford to reduce risks after one model of car, the Pinto, suffered a fault in several vehicles causing the fuel tank to rupture and it to subsequently burst into flames after crashes.

See also

· Reliability engineering 

· Safety engineering 

· Futures techniques 

· Failure mode 

· Failure rate 

· Six sigma 

External links

· Six Sigma First - Article on FMEA 

· International Automotive Task Force - IATF publications, including the FMEA reference manual 

· FMEA Info Centre 

· iSixSigma FMEA page 

· FMEA/FMECA Reliability forum and FAQ 

Statistical process control (SPC)
Statistical process control (SPC) is a method for achieving quality control in manufacturing processes. It is a set of methods using statistical tools such as mean, variance and others, to detect whether the process observed is under control.
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History

Statistical process control was pioneered by Walter A. Shewhart and taken up by W. Edwards Deming with significant effect by the Americans during World War II to improve industrial production. Deming was also instrumental in introducing SPC methods to Japanese industry after that war. Dr. Shewhart created the basis for the control chart and the concept of a state of statistical control by carefully designed experiments. While Dr. Shewhart drew from pure mathematical statistical theories, he understood data from physical processes never produce a "normal distribution curve" (a Gaussian distribution, also commonly referred to as a "bell curve"). He discovered that observed variation in manufacturing data did not always behave the same way as data in nature (Brownian motion of particles). Dr. Shewhart concluded that while every process displays variation, some processes display controlled variation that is natural to the process, while others display uncontrolled variation that is not present in the process causal system at all times. 
General

Classical Quality control was achieved by observing important properties of the finished product and accept/reject the finished product. As opposed to this statistical process control uses statistical tools to observe the performance of the production line to predict significant deviations that may result in reject products.

The underlying assumption in the SPC method is that any production process will produce products whose properties vary slightly from their designed values, even when the production line is running normally, and these variances can be analyzed statistically to control the process. For example, a breakfast cereal packaging line may be designed to fill each cereal box with 500 grams of product, but some boxes will have slightly more than 500 grams, and some will have slightly less, producing a distribution of net weights. If the production process itself changes (for example, the machines doing the manufacture begin to wear) this distribution can shift or spread out. For example, as its cams and pulleys wear out, the cereal filling machine may start putting more cereal into each box than it was designed to. If this change is allowed to continue unchecked, product may be produced that fall outside the tolerances of the manufacturer or consumer, causing product to be rejected.

By using statistical tools, the operator of the production line can discover that a significant change has been made to the production line, by wear and tear or other means, and correct the problem - or even stop production - before producing product outside specifications. An example of such a statistical tool would be the Shewhart control chart, and the operator in the aforementioned example plotting the net weight in the Shewhart chart.

See also

· Total Quality Management 

· Six Sigma 

· Control charts 

· Process Capability 

· Statistical Process Control Software 

[edit]
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External links

· Statistical Process Control 
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· Ten Tricks to 'get' SPC - a beginner's tutorial 

· SPC in the Semiconductor Industry - www.SiliconFarEast.com, good overview but has some mistakes in the details which are explained correctly e.g. in Wheeler, D J & Chambers, D S (1992) Understanding Statistical Process Control 

First In, First Out.
FIFO is an acronym for First In, First Out. This expression describes the principle of a queue or first-come, first-served (FCFS) behavior: what comes in first is handled first, what comes in next waits until the first is finished, etc. Thus it is analogous to the behaviour of persons queuing (or "standing in/on line", in common American parlance), where the persons leave the queue in the order they arrive. FCFS is also the other name for the FIFO operating system scheduling algorithm, which gives every process CPU time in the order they come.

A priority queue is a variation on the queue which does not qualify for the name FIFO, because it is not accurately descriptive of that data structure's behavior. Queuing theory encompasses the more general concept of queue, as well as interactions between strict-FIFO queues.

The expression FIFO can be used in different contexts.

People

· For queues of people, see queue area. 

Computer science

Data structure

In computer science this term refers to the way data stored in a queue is processed. Each item in the queue is stored in a queue (simpliciter) data structure. The first data to be added to the queue will be the first data to be removed, then processing proceeds sequentially in the same order. This is typical behavior for a queue, but see also the LIFO and stack algorithms.

A typical data structure will look like

 struct fifo_node {

   fifo_node *next;

   value_type value;

 };

 class fifo

 {

   fifo_node *front;

   fifo_node *back;

   fifo_node *dequeue(void)

   {

     fifo_node *tmp = front;

     front = front->next;

     return tmp;

   }

   queue(value)

   {

     fifo_node *tempNode = new fifo_node;

     tempNode->value = value;

     back->next = tempNode;

     back = tempNode;

   }

 }

(For information on the abstract data structure, see Queue. For details of a common implementation, see Circular buffer.)

Popular UNIX systems include a sys/queue.h C/C++ header file which provides macros usable by applications necessary to create FIFO queues.

Pipes

In computing environments that support the pipes and filters model for interprocess communication, a FIFO is another name for a named pipe.

[edit]

Electronics

FIFOs are used commonly in electronic circuits for buffering and flow control. In hardware form a FIFO primarily consists of a set of read and write pointers, storage and control logic. Storage may be SRAM, flip-flops, latches or any other suitable form of storage. For FIFOs of non-trivial size a dual-port SRAM is usually used where one port is used for writing and the other is used for reading.

A synchronous FIFO is a FIFO where the same clock is used for both reading and writing. An asynchronous FIFO uses different clocks for reading and writing. Asynchronous FIFOs introduce metastability issues. A common implementation of an asychronous FIFO uses a Gray code (or any unit distance code) for the read and write pointers to ensure reliable flag generation. One further note concerning flag generation is that one must necessarily use pointer arithmetic to generate flags for asynchronous FIFO implementations. Conversely, one may use either a "leaky bucket" approach or pointer arithmetic to generate flags in synchronous FIFO implementations.

Examples of FIFO status flags include: full, empty, almost full, or almost empty.



FIFO FULL/EMPTY

In the hardware FIFO is used for synchronization purpose. It behaves like a circular queue. It has two pointers:

1. Read Pointer/Read Address Register 2. Write Pointer/Write Address Register

FIFO Empty: When read address register reaches to write address register, The FIFO triggers Empty signal.

FIFO FULL: When write address register reaches to read address register, The FIFO triggers FULL signal.

PS: intitally read/write address are at first memory location

Enterprise Resource Planning
Enterprise Resource Planning systems (ERPs) integrate (or attempt to integrate) all data and processes of an organization into a single unified system. A typical ERP system will use multiple components of computer software and hardware to achieve the integration. A key ingredient of most ERP systems is the use of a single, unified database to store data for the various system modules.

The term ERP originally implied systems designed to plan the utilization of enterprise-wide resources. Although the acronym ERP originated in the manufacturing environment, today's use of the term ERP systems has much broader scope. ERP systems typically attempt to cover all basic functions of an organization, regardless of the organization's business or charter. Business, non-profit organizations, non governmental organizations, governments, and other large entities utilize ERP systems.

Additionally, it may be noted that to be considered an ERP system, a software package generally would only need to provide functionality in a single package that would normally be covered by two or more systems. Technically, a software package that provides both Payroll and Accounting functions (such as QuickBooks) would be considered an ERP software package.

However; the term is typically reserved for larger, more broadbased applications. The introduction of an ERP system to replace two or more independent applications eliminates the need for interfaces previously required between systems, and provides additional benefits that range from standardization and lower maintenance (one system instead of two or more) to easier and/or greater reporting capabilities (as all data is typically kept in one database).

Examples of modules in an ERP which formerly would have been stand-alone applications include: Manufacturing, Supply Chain, Financials, CRM, Human Resources, and Warehouse Management.

Overview

Looking more closely at ERP systems, a key factor is the integration of data from all aspects of an organization. To accomplish this, an ERP system typically runs on a single database instance with multiple software modules providing the various business functions of an organization.

Notably, some organizations choose to only implement portions of an ERP system and develop an interface to other ERP or stand-alone systems for their other application needs. For instance, the PeopleSoft HRMS and Financials systems are generally considered better than SAP's HRMS solution. And SAP's manufacturing and CRM systems are generally considered better than PeopleSoft's equivalents. So an organization large enough to justify the purchase of an ERP system, may choose to purchase the PeopleSoft HRMS and Financials modules from Oracle, and their remaining applications from SAP.

An example of a complete ERP implementation is very rare indeed. Organizations large enough to justify ERP purchases typically have specialized needs that are not met by any one ERP software vendor. This requires either heavy customization, use of different modules from different vendors, or extensive re-engineering. In an ideal world, an example of a complete ERP implementation would be a manufacturing company running the same package for all relevant systems. A single database would contain all data for the software modules, which would include:

Manufacturing  

Engineering, Bills of Material, Scheduling, Capacity, Workflow Management, Quality Control, Cost Management, Manufacturing Process, Manufacturing Projects, Manufacturing Flow 

Supply Chain Management  

Inventory, Order Entry, Purchasing, Product Configurator, Supply Chain Planning, Supplier Scheduling 

Financials  

General Ledger, Cash Management, Accounts Payable, Accounts Receivable, Fixed Assets 

Projects  

Costing, Billing, Time and Expense, Activity Management 

Human Resources  

Human Resources, Payroll, Training, Time & Attendance, Benefits 

Customer Relationship Management  

Sales and Marketing, Commissions, Service, Customer Contact and Call Center support 

Data Warehouse  

and various Self-Service interfaces for Customers, Suppliers, and Employees 

Enterprise Resource Planning is a term originally derived from manufacturing resource planning (MRP II) that followed material requirements planning (MRP). MRP evolved into ERP when "routings" became major part of the software architecture and a company's capacity planning activity also became a part of the standard software activity. ERP systems typically handle the manufacturing, logistics, distribution, inventory, shipping, invoicing, and accounting for a company. Enterprise Resource Planning or ERP software can aid in the control of many business activities, like sales, marketing, delivery, billing, production, inventory management, quality management, and human resources management.

ERPs are often incorrectly called back office systems indicating that customers and the general public are not directly involved. This is contrasted with front office systems like customer relationship management (CRM) systems that deal directly with the customers, or the eBusiness systems such as eCommerce, eGovernment, eTelecom, and eFinance, or supplier relationship management (SRM) systems.

ERPs are cross-functional and enterprise wide. All functional departments that are involved in operations or production are integrated in one system. In addition to manufacturing, warehousing, logistics, and Information Technology, this would include accounting, human resources, marketing, and strategic management.

ERP II means open ERP architecture of components. The older, monolithic ERP systems became component oriented.

EAS - Enterprise Application Suite is a new name for formerly developed ERP systems which include (almost) all segments of business, using ordinary Internet browsers as thin clients.

Before

Prior to the concept of ERP systems, departments within an organization would have their own computer systems. For example, the Human Resources (HR) department, the Payroll (PR) department, and the Financials department. The HR computer system (Often called HRMS or HRIS) would typically contain information on the department, reporting structure, and personal details of employees. The PR department would typically calculate and store paycheck information. The Financials department would typically store financial transactions for the organization. Each system would have to rely on a set of common data to communicate with each other. For the HRIS to send salary information to the PR system, an employee number would need to be assigned and remain static between the two systems to accurately identify an employee. The Financials system was not interested in the employee level data, but only the payouts made by the PR systems, such as the Tax payments to various authorities, payments for employee benefits to providers, and so on. This provided complications. For instance, a person could not be paid in the Payroll system without an employee number.

After

ERP software, among other things, combined the data of formerly disparate applications. This made the worry of keeping employee numbers in synchronization across multiple systems disappear. It standardised and reduced the number of software specialties required within larger organizations. It enabled reporting that spanned multiple systems much easier. And it allowed for the development of higher level analysis functions enabling larger organizations to identify trends within the organization and make appropriate adjustments more quickly.

Best Practices

Best Practices were also a benefit of implementing an ERP system. When implementing an ERP system, organizations essentially had to choose between customising the software or modifying their business processes to the "Best Practice" functionality delivered in the vanilla version of the software.

Implementation

Because of their wide scope of application within the firm, ERP software systems rely on some of the largest bodies of software ever written. Implementing such a large and complex software system in a company used to involve an army of analysts, programmers, and users. This was, at least, until the development of the Internet allowed outside consultants to gain access to company computers in order to install standard updates. ERP implementation, without professional help, can be a very expensive project for bigger companies, especially transnationals. Companies specializing in ERP implementation, however, can expedite this process and can complete the task in under six months with solid pilot testing.

Enterprise resource planning systems are often closely tied to supply chain management and logistics automation systems. Supply chain management software can extend the ERP system to include links with suppliers.

To implement ERP systems, companies often seek the help of an ERP vendor or of third-party consulting companies. Consulting in ERP involves three levels, namely top level systems architecture, business process consulting (primarily re-engineering) and technical consulting (primarily programming and tool configuration activity). A systems architect designs the overall dataflow for the enterprise including the future dataflow plan. A business consultant studies an organization's current business processes and matches them to the corresponding processes in the ERP system, thus 'configuring' the ERP system to the organization's needs. Technical consulting often involves programming. Most ERP vendors allow modification of their software to suit the business needs of their customer.

Customizing an ERP package can be very expensive and complicated, because many ERP packages are not designed to support customization, so most businesses implement the best practices embedded in the acquired ERP system. Some ERP packages are very generic in their reports and inquiries, such that customization is expected in every implementation. It is important to recognize that for these packages, it makes more sense to buy third party reporting packages that interface well to particular ERP, than to reinvent what tens of thousands of other clients of that same ERP have needed to develop.

Today there are also web-based ERP systems. Companies would deploy web-based ERP because it requires no client side installation, and is cross-platform and maintained centrally. As long as you have an Internet connection, or a network connection to a system installed on the LAN, you can access web-based ERPs through typical web browsers.

Advantages

In the absence of an ERP system, a large manufacturer may find itself with many software applications that do not talk to each other and do not effectively interface. Tasks that need to interface with one another may involve:

· design engineering (how best to make the product) 

· order tracking from acceptance through fulfillment 

· the revenue cycle from invoice through cash receipt 

· managing interdependencies of complex Bill of Materials 

· tracking the 3-way match between Purchase orders (what was ordered), Inventory receipts (what arrived), and Costing (what the vendor invoiced) 

· the Accounting for all of these tasks, tracking the Revenue, Cost and Profit on a granular level. 

Change how a product is made, in the engineering details, and that is how it will now be made. Effectivity dates can be used to control when the switch over will occur from an old version to the next one, both the date that some ingredients go into effect, and date that some are discontinued.Part of the change can include labeling to identify version numbers.

Computer security is included within an ERP, to protect against both outsider crime, such as industrial espionage and insider crime, such as embezzlement. A data tampering scenario might involve a terrorist altering a Bill of Materials so as to put poison in food products, or other sabotage. ERP security helps to prevent abuse as well.

There are concepts of Front office (how the company interacts with customers), which includes CRM or Customer relationship management; Back end (internal workings of the company to fulfill customer needs), which includes quality control, to make sure there are no problems not fixed, in the end products; Supply chain (interacting with suppliers and transportation infrastructure). All of these can be integrated through an ERP, although some systems have gaps in comprehensiveness and effectiveness. Without an ERP that integrates all these, it can be quite complicated for a manufacturer to handle.

Disadvantages

Many of the problems that organizations have with ERP systems are due to the inadequate level of investment in ongoing training for all personnel involved, including those implementing and testing changes, as well as a lack of corporate policies protecting the integrity of the data held in the ERP systems and how it is used.

Limitations of ERP include:

· Success depends on the skill and experience of the workforce, including training about how to make the system work correctly. Many companies cut costs by cutting training budgets. Privately owned small enterprises are often undercapitalized, meaning their ERP system is often operated by personnel with inadequate education in ERP in general, such as APICS foundations, and in the particular ERP vendor package being used. 

· Personnel turnover; companies can employ new managers lacking education in the company's ERP system, proposing changes in business practices that are out of synchronization with the best utilization of the company's selected ERP. 

· Customization of the ERP software is limited. Some customization may involve changing of the ERP software structure which is usually not allowed. 

· Re-engineering of business processes to fit the "industry standard" prescribed by the ERP system may lead to a loss of competitive advantage. 

· ERP systems can be very expensive to install. 

· ERP vendors can charge sums of money for annual license renewal that is unrelated to the size of the company using the ERP or its profitability. 

· Technical support personnel often give replies to callers that are inappropriate for the caller's corporate structure. Computer security concerns arise, for example when telling a non-programmer how to change a database on the fly, at a company that requires an audit trail of changes so as to meet some regulatory standards. 

· ERPs are often seen as too rigid, and difficult to adapt to the specific workflow and business process of some companies - this is cited as one of the main causes of their failure. 

· Systems can be difficult to use. 

· The system can suffer from the "weakest link" problem - an inefficiency in one department or at one of the partners may affect other participants. 

· Many of the integrated links need high accuracy in other applications to work effectively. A company can achieve minimum standards, then over time "dirty data" will reduce the reliability of some applications. 

· Once a system is established, switching costs are very high for any one of the partners (reducing flexibility and strategic control at the corporate level). 

· The blurring of company boundaries can cause problems in accountability, lines of responsibility, and employee morale. 

· Resistance in sharing sensitive internal information between departments can reduce the effectiveness of the software. 

· There are frequent compatibility problems with the various legacy systems of the partners. 

· The system may be over-engineered relative to the actual needs of the customer. 

External links

· ABC's of ERP from CIO 

· ERP Vendor Survey from CAmagazine 

· ERP Customer Survey from 180 Systems 

PDCA (aka the Deming Cycle, Shewhart cycle, or Deming Wheel)
PDCA (aka the Deming Cycle, Shewhart cycle, or Deming Wheel) is an iterative four-step quality control strategy.
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The Shewhart Cycle

PLAN  

establish the objectives and processes necessary to deliver results in accordance with the specifications. 

DO  

implement the processes. 

CHECK  

monitor and evaluate the processes and results against objectives and Specifications and report the outcome. 

ACT  

apply actions to the outcome for necessary improvement. This means reviewing all steps (Plan, Do, Check, Act) and modifying the process to improve it before its next implementation. 

PDCA was made popular by Dr. W. Edwards Deming, who is considered by many to be the father of modern quality control; however it was always referred to by him as the "Shewhart cycle." Later in Deming's career, he modified PDCA to "Plan, Do, Study, Act" (PDSA) so as to better describe his recommendations. In Six Sigma programs, this cycle is called "Define, Measure, Analyze, Improve, Control" (DMAIC).

PDCA should be repeatedly implemented, as quickly as possible, in upward spirals that converge on the ultimate goal, each cycle closer than the previous. This approach is based on the understanding that our knowledge and skills are always limited, but improving as we go. Often, key information is unknown, or unknowable. Rather than enter "analysis paralysis" to get it perfect the first time, it is better to be approximately right than exactly wrong. Over time and with better knowledge and skills, PDCA will help define the ideal goal, as well as help get us there.

Velocity of change is a key competitive factor in today's world. PDCA allows for quantum breakthroughs (typical Western approach), as well as Kaizen (typical Eastern Lean approach with continuous improvement); thereby providing the best of both worlds. In this way, PDCA helps ensure the fastest rate of improvement; often a critical success factor.

The power of Deming's concept is in its simplicity. While easy to understand, it is often difficult to accomplish on a on-going basis due to complacency, distractions, loss of focus, lack of commitment, re-assigned priorities, lack of resources, etc. While most claim full knowledge and on-going application, few have in-depth understanding, and even fewer practice PDCA on a consistent basis.

Overall Equipment Effectiveness (OEE)
Overall Equipment Effectiveness (OEE) is a measure comparing how well manufacturing equipment is running to the ideal plant. OEE incorporates not only Availability but also Performance Rate and Quality Rate. In other words, OEE takes an holistic view of all losses that impact on equipment performance: not being available when needed; not running at the ideal rate and not producing first pass A1 quality output. Typical losses include:

Availability

                Planned downtime

                Set up time

                Unplanned recorded downtime or breakdowns

Performance Rate

                Reduced speed

                Minor unrecorded stoppages

Quality Rate

                Rejects

                Rework

                Yield and Start up losses

Many companies who recognise the important role equipment and process performance have on bottom-line results are using improvement programmes such as Total Productive Maintenance (Total Productive Manufacturing) and Lean Manufacturing to cost effectively maximise Overall Equipment Effectiveness through the elimination or minimisation of all losses.

[edit]

OEE Calculation

Various equations exist to help us measure OEE which is based on OEE = Availability x Performance Rate x Quality Rate, i.e OEE calculation is the ratio of the three key production parameters, availability, performance, and quality with time (e.g. planned shift time/s) being used as the baseline measurement.

OEE% = Availability% x Performance% x Quality%

Where:

Availability % = actual running time / planned cell production time

Performance% = pieces produced / the theoretical cell production rate

Quality % = good pieces / total pieces made

However many companies are finding the simple high level measurement of OEE created by reducing the equations where: OEE = Good Output Produced/(Required Production Time x Ideal Rate). Simplified this can be written as

OEE = Actual output / Theoretical maximum output


There are "golden rules" associated with OEE as defined by Laurence Richardson and generally available. An example would be no individual piece can exceed 100%.

Commercial OEE Software

· OEE Software Automate your OEE data collection, reporting and analysis with Prodigy software. 

· OEE Software Software for monitoring OEE in a manual and plant connect environment, includes a 30 day trial 

· PerformOEE® OEE Software for Regulated Manufacturing Companies. 

· OEE Toolkit OEE Toolkit® brings hidden machine capacity to light and reveals hidden losses 

· Real-TPI Real Time Production Intelligence leverage the "hidden plant" opportunities with intimate knowledge of the factory’s true performance. 

· Edinn®M2 Automatically controls and measures production with patented revolutionary functions. 

Practical Suggestion Before Implementation

Using OEE is the goal but it can be a big jump for some companies to jump from no measures to OEE. Steve Borris, author of "Total Productive Maintenance" is an advocate of OEE, but recommends the introduction of standards first. Standards are written procedures that define how tasks and procedures should be carried out. Why? To achieve a uniform, high quality, everyone has to do the same task the same way. When people follow standards, irrespective of who carries out a task, the quality and the time taken to carry out tasks should be consistent. To check for consistency we need to measure.

Consider introducing QCD Measures. QCD stands for Quality, Cost and Delivery.

Quality should consider not only the standard of the product as it ships to the customer, but also the number of attempts it took to the get the parts correct. It should also consider the amount of scrap that is generated. Scrap and rework have to be paid for. One of the 7 QCD Measures is "Not right first time."

Cost includes rework and defects, over-purchase of stores items and productivity. If a production line is "capable" of making 100 units in an hour but makes only 50 units, this is the same as the tool being off half of the time. How could it possibly be so bad? It is easier than you think.

Lean Manufacturing recognises 7 wastes, one of which is waiting. This can be waiting for operators, parts, materials, repairs and, even, instructions or permission to proceed. Some tools have been "repaired" but run much slower than the tool is "capable" of. Steve Borris says a tool running slow is the same as the tool being off for part of the time.

Look at the list in the preceeding paragraphs and see the possible cost consequencies of just waiting and think, "How can I tell if that is happening to me?" Easy, measure it and graph it. The 7 QCD's includes includes a "units per hour" measure. Getting less than the 100 you expect? Then start investigating. No measures: no warning mechanism.

Delivery
Has anyone mentioned the customer yet?

He is the one who pays the wages. He might be a re-seller and have his own customers. We need to keep our customers happy. We can do this by making what he wants at a cost he will pay and to a (better) quality than he expects. We can also deliver on time. His customers might have been made promises too. QCD measures "On-Time Delivery". Measure it and graph it. It will let you know there could be other issues.

Why would delivery be late? This is a question with a similar impact to hitting a hornets nest with a pick-axe. Bad production planning; orders jumping the queue; rework making jobs take too long; bottlenecks; poor instructions; not ordering materials in time; unskilled labour or poor maintenance (equipment availability). The complete list is much larger. You will recognise some of the terms of OEE, though.

[edit]

Reference

The Goal by Eli Goldratt. Total Productive Maintenance by Steve Borris.
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External links

· Free OEE Calculator Spreadsheet 

· Calculator 

· OEE Calculation 

· OEE Resources 
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