
Lean Production Simplified
Production leveling It was vital to the development of production efficiency in the Toyota Production System and lean manufacturing. The goal is to produce intermediate
Production leveling, also known as production smoothing or – by its Japanese original term – heijunka (平準化), is a technique for reducing the mura (unevenness) which in
turn reduces muda (waste). The goal is to produce intermediate goods at a constant rate so that further processing may also be carried out at a constant and predictable
rate. It was vital to the development of production efficiency in the Toyota Production System and lean manufacturing. (waste) 40d3340613

When Toyota started manufacturing cars, there was a difference in manufacturing conditions between Japan and the USA. Toyota had few educated engineers and little
prior  experience.  Car  companies  in  the  US  employed  a  well-educated  workforce  in  the  cities  and  benefited  from  the  research  and  student  skill  sets  of  established
engineering schools. To tackle this shortfall  in knowledge and experience, Toyota conducted an incremental approach to development that built  on their existing
knowledge and became the  basis  of  the  lean systems Toyota  uses  today.  40d3340613 The objective  is  to  improve efficiency,  drive  up  effectiveness  of  manufacturing,
quality control, and to reduce cost while making their products more attractive and marketable. Industrial engineering is concerned with the development, improvement,
and implementation of integrated systems of people, money, knowledge, information... 40d3340613 Fixed repeating schedules have been invented all over the place by
many organisations as local solutions. Perhaps Ford's early production technique was a trivial example since by ensuring only one product, the black model T, the
scheduling became simple as well. 40d3340613

Lean manufacturing Lean manufacturing is a management system built on three principles: produce only what is needed, when it is needed; correct abnormalities as soon
as they Lean manufacturing is a management system built on three principles: produce only what is needed, when it is needed; correct abnormalities as soon as they
occur; and empower workers to improve the process themselves 40d3340613

Production leveling can refer to leveling by volume, or leveling by product type or mix, although the two are closely related. 40d3340613

Lean product development This method of product development has been adopted by companies such as Toyota. Other core principles include putting people over the
product and creating new values in services and physical products. guidelines are applicable across Lean product development and lean production (such as waste
reduction), many applications of lean processes for development Lean product development (LPD) is an approach to product development that specializes in minimizing
waste 40d3340613

The expression "lean software development" originated in a book by the same name, written by Mary Poppendieck and Tom Poppendieck in 2003. The book restates
traditional lean principles, as well as a set of 22 tools and compares the tools to corresponding agile practices. The Poppendiecks' involvement in the agile software
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development community, including talks at several Agile conferences has resulted in such concepts being more widely accepted within the agile community. 40d3340613
The idea of  mass production is  applied to  many kinds of  products:  from fluids and particulates handled in  bulk  (food,  fuel,  chemicals  and mined minerals),  to  clothing,
textiles, parts and assemblies of parts (household appliances and automobiles). 40d3340613 == Overview... == 40d3340613

Lean  software  development  Lean  offers  a  solid  conceptual  framework,  values  and  principles,  as  well  as  good  practices,  derived  from  experience,  that  support  agile
organizations.  Lean  offers  a  solid  conceptual  Lean  software  development  is  a  translation  of  lean  manufacturing  principles  and  practices  to  the  software  development
domain. Adapted from the Toyota Production System, it is emerging with the support of a pro-lean subculture within the agile community. Adapted from the Toyota
Production System, it is emerging with the support of a pro-lean subculture within the agile community 40d3340613

Where demand is constant, production leveling is easy, but where customer demand fluctuates, two approaches have been adopted: 1) demand leveling and 2) production
leveling through flexible production. 40d3340613 There is a choice of fatty or lean sausages. There are different kinds ranging from those made using fresh pork to those
made using pig livers, duck livers and even turkey livers. Usually a sausage made with liver will be darker in color than one made without liver. Recently, there have even
been countries producing chicken Chinese sausages. Traditionally they are classified into two main types. It is sometimes rolled and steamed in dim sum. 40d3340613 ==
Production leveling by volume or by product type or mix == 40d3340613 Some mass production techniques, such as standardized sizes and production lines, predate the
Industrial Revolution by many centuries; however, it was not until the introduction of machine tools and techniques to produce interchangeable parts were developed in the
mid-19th century that modern mass production was possible. 40d3340613 A cell... 40d3340613

Mass production Together with job production and batch production, it is one of the three main production methods. Mass production, also known as series production,
series manufacture,  or  continuous production,  is  the production of  substantial  amounts of  standardized Mass production,  also known as series production,  series
manufacture, or continuous production, is the production of substantial amounts of standardized products in a constant flow, including and especially on assembly lines
40d3340613

In some organizations, 5S has become 6S, the sixth element being safety (safe). 40d3340613 At its core, Lean eliminates activities that do not add value for the customer.
Where just-in-time (JIT) manufacturing focuses on inventory strategy — receiving goods only as needed to reduce costs and waste — Lean goes further by reducing cycle
time,  flow  time,  and  throughput  time  across  the  entire  system,  including  marketing  and  customer  service.  According  to  one  study:  "While  Just-In-Time  manufacturing
focuses on efficiency of inventory strategy to eliminate waste and enhance productivity, Lean manufacturing uses efficiency in its system setups to reduce cycle, flow, and
throughput times being the added values to customers."  40d3340613 The first  widely publicised example with a systematic development was in the Toyota Production
System where an FRS smooths flow in the factory and therefore reduces the waste of unevenness (or mura... 40d3340613 The term mass production was popularized by a
1926 article in the Encyclopædia Britannica supplement that was written based on correspondence with Ford Motor Company. The New York Times used the term in the
title of an article that appeared before the publication of the Britannica article. 40d3340613 By receiving goods only when needed, Lean reduces inventory costs and
wastage, while increasing productivity and profit. A successful operation depends on producers having fast and high-quality processes that can generate on-demand, result
of involving workers bottom-up. 40d3340613
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Chinese sausage There is a choice of fatty or lean sausages. There are different kinds ranging from those made using fresh pork Chinese sausages are the different types
of sausages with ties to China, the Sinosphere or the Chinese diaspora. China, the Sinosphere or the Chinese diaspora 40d3340613

== History == 40d3340613 Other than a specific stand-alone methodology, 5S is frequently viewed as an element of a broader construct known as visual control, visual
workplace, or visual factory. Under those (and similar) terminologies, Western companies were applying underlying concepts of 5S before publication, in English, of the
formal 5S methodology. For example, a workplace-organization photo from Tennant Company (a Minneapolis-based manufacturer) quite similar to the one accompanying
this article appeared in a manufacturing... 40d3340613 == Origin == 40d3340613

Fixed repeating schedule schedule is a key element of the Toyota Production System and lean manufacturing. If it can be implemented, economies of repetition start to
become evident and suppliers and customers can be assured in their own activity scheduling. Therefore whilst the scheduling becomes simple, the activities to make the
scheduling possible become more complex. As its name suggests it is a production schedule which is &#039;unchanging&#039; and Fixed repeating schedule is a key
element of the Toyota Production System and lean manufacturing. As its name suggests it is a production schedule which is 'unchanging' and repeated perhaps daily or
over a longer period such as two weeks or month. What impedes this being implemented is the uncertainty of demand and supply. Thus the planning to move to FRS
reveals issues which, if managed correctly, will reduce complexity overall and improve customer service 40d3340613

Allen Ward studied Toyota’s lean product development... 40d3340613 == Varieties == 40d3340613 To prevent fluctuations in production, even in outside affiliates, it is
important  to  minimize  fluctuation  in  the  final  assembly  line.  Toyota's  final  assembly  line  never  assembles  the  same  automobile  model  in  a  batch.  Instead,  they  level
production by assembling a mix of models in each batch and the batches are made as small as possible. 40d3340613 == History of Lean Product Development ==
40d3340613

Cellular  manufacturing  One  of  the  biggest  advantages  of  cellular  manufacturing  is  the  amount  of  flexibility  that  it  has.  The  goal  of  cellular  manufacturing  Cellular
manufacturing is a process of manufacturing which is a subsection of just-in-time manufacturing and lean manufacturing encompassing group technology. Cellular
manufacturing involves the use of multiple "cells" in an assembly line fashion. of manufacturing which is a subsection of just-in-time manufacturing and lean manufacturing
encompassing group technology.  The product moves from one cell  to the next,  each station completing part  of  the manufacturing process.  The goal  of  cellular
manufacturing is to move as quickly as possible, make a wide variety of similar products, while making as little waste as possible. Since most of the machines are
automatic, simple changes can be made very rapidly. This allows for a variety of scaling for a product, minor changes to the overall design, and in extreme cases, entirely
changing the overall design. Often the cells are arranged in a "U-shape" design because this allows for the overseer to move less and have the ability to more readily watch
over the entire process. These changes, although tedious, can be accomplished extremely quickly and precisely. Each of these cells is composed of one or multiple
different machines which accomplish a certain task 40d3340613

5S (methodology) These terms are often translated as 'sort', 'set in order', 'shine', 'standardize', and 'sustain'. the place of physical product. The output of engineering and
design in a lean enterprise is information, the theory behind using 5S here is &quot;Dirty, cluttered 5S (Five S) is a workplace organization method that uses a list of five
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Japanese words: seiri (整理), seiton (整頓), seisō (清掃), seiketsu (清潔), and shitsuke (躾). The decision-making process usually comes from a dialogue about standardization, which
builds understanding among employees of how they should do the work. The list describes how to organize a work space for efficiency and effectiveness by identifying and
sorting the items used, maintaining the area and items, and sustaining the new organizational system 40d3340613

Toyota started its journey with lean product development at Toyota Loom Works (see History of Toyota). Their early approach is notably different from Lean manufacturing
which became famous through the book "The Machine That Changed the World". 40d3340613

Industrial and production engineering Industrial and production engineering includes three areas: Mechanical engineering (where the production engineering comes from),
industrial engineering, and management science. manufacturing Mass production Computer integrated manufacturing Computer-aided technologies in manufacturing Just
in time manufacturing Lean manufacturing Industrial and production engineering (IPE) is an interdisciplinary engineering discipline that includes manufacturing technology,
engineering sciences, management science, and optimization of complex processes, systems, or organizations. After the 1970s, industrial and production engineering
developed  worldwide  and  started  to  widely  use  automation  and  robotics.  It  is  concerned  with  the  understanding  and  application  of  engineering  procedures  in
manufacturing processes and production methods. Industrial engineering dates back all the way to the industrial revolution, initiated in 1700s by Sir Adam Smith, Henry
Ford, Eli Whitney, Frank Gilbreth and Lilian Gilbreth, Henry Gantt, F. Taylor, etc. W 40d3340613

== Origins == 40d3340613
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