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Anupindi – Glossary


	80-20 Pareto principle
	A principle that states that 20% of problem types account for 80% of all occurrences.

	Abandonment
	A situation when a customer, having waited in queue for some time, leaves the process but before being served.

	Abnormal variability
	Unpredictable variability that disturbs the state of statistical equilibrium of the process by changing parameters of its distribution in an unexpected way

	Activity
	The simplest form of transformation; the building block of a process.


	Activity time
	The time required by a typical flow unit to complete the activity once.

	Aggregation, principle of
	A statistical principle that states that the standard deviation of the sum of random variables is less than the sum of the individual standard deviations.

	American system of manufacturing
	The manufacturing system begun in 1810 that introduced the use of interchangeable parts, thereby eliminating the need to custom fit parts during assembly.

	Andon
	Literally, andon means a display board. In the Toyota Production System, a worker is empowered to stop the line by pulling a cord. A display board identifies the station that pulled the cord enabling the supervisor to locate it easily.

	Availability loss factor
	Resource availability loss as a fraction of scheduled availability.

	Average flow rate
	The average number of flow units that flow through (into and out of) the process per unit over time.  Also called throughput.

	Average flow time
	The average of the flow times across all flow units that exit the process during a specific span of time.

	Backlogged
	The situation in which customers must wait to have their demand satisfied.

	Batch 
	The size of an order or production in response to the economies of scale. 

	Benchmarking
	The process of continually searching for the best methods, practices, and processes, and adopting or adapting the good features to become “the best of the best.”

	Blockage
	An event that occurs when resources are prevented from producing more flow units because there is no place to store the already processed flow units, or because additional processing has not been authorized.

	Blocking
	A situation that occurs because input buffers have only limited capacity to accommodate arrivals waiting to be processed.

	Bottleneck
	Slowest resource pool; also see Theoretical bottleneck and Effective bottleneck.

	Buffer

	The part of the process that stores flow units that have finished with one activity but are waiting for the next activity to start.


	Buffer capacity
	The maximum number of customers that can wait in queue.

	Bull whip effect
	The phenomenon of upstream variability magnification that indicates a lack of synchronization among supply chain members.

	Business process
	A network of activities performed by resources that transform inputs into outputs.

	Business strategy
	The aspect of strategic planning that defines the scope of each division or business unit in terms of the attributes of the products that it will offer and the market segments that it will serve.

	Capacity utilization of a resource pool
	The degree to which resources are utilized by a process; The ratio of throughput and theoretical capacity of resource pool.

	Capital
	Fixed assets such as land, building, facilities, equipment, machines, and information systems.

	Cascading
	Representing a given process at several levels of detail simultaneously in a process flow chart.

	Causal models
	Forecasting methods that assume data plus other factors influence demand.

	Cause-effect diagram
	An illustration that shows a chain of cause-effect relationships that allows one to find the root-causes of the observed variability; also called fishbone or Ishikawa diagram.

	Cellular layout
	A layout of resources where all stations that performs successive operations on a product (or product family) are grouped together and organized according to the sequence of activities.

	Changeover
	The cleaning, resetting, or retooling of equipment in order for it to process a different product. Also called setup.

	Chase demand strategy
	A strategy to deal with demand fluctuations whereby a firm produces quantities to exactly match demand.

	Check sheet
	A tally of the types and frequency of problems with a product or a service experienced by customers.

	Coefficient of variation
	A measure of variability relative to its mean. It is obtained by computing the ratio of the standard deviation to the mean.

	Collaborative Planning, Forecasting, and Replenishment (CPFR)
	An initiative in the consumer goods industry designed to coordinate planning, forecasting and replenishment across the supply chain.



	Competitive product space
	A representation of the firm’s product portfolio as measured along four dimensions or product attributes -- product cost, response time, variety, and quality

	Continuous improvement
	Ongoing incremental improvement in process performance. Also see kaizen.

	Continuous Replenishment Program (CRP)
	A partnership program under which the supplier automatically replenishes its customer inventories based on contractually agreed upon levels.

	Continuous review, reorder point policy
	An order policy wherein a process manager, having initially ordered a fixed quantity, monitors inventory level continuously and then reorders once available inventory falls to a pre-specified reorder point.

	Control band
	A range within which any variation is to be interpreted as normal, unavoidable aspect of any process.

	Control chart
	A run chart of process performance with control limits overlaid to give it decision-making power.

	Control limits
	The lower and upper range of the control band.

	Corporate strategy
	The aspect of strategic planning that defines the businesses in which the corporation will participate and specifies how key corporate resources will be acquired and allocated to each business.

	Critical activities
	Activities that lie on the critical path.

	Critical path
	The longest path in the flow chart.

	Cycle inventory
	The average inventory that results from intermittent procurement or production practices.

	Cycle inventory
	The average inventory arising from a specific batch size 

	Cycle service level
	The probability that there will be no stockout within an order cycle Also called service level.

	Delayed differentiation
	A strategy in which part of a process is delayed in order to reduce the need for safety inventory.  Also called postponement.

	Demand management strategies
	Actions by a firm that attempt to influence demand pattern.

	Division of labor
	The breakdown of labor into its components and the distribution of labor among people and machines to increase efficiency of production.

	Due date quotation
	The practice of promising a time frame within which the product will be delivered after an order has been placed.

	Economic order quantity
	The optimal order size that minimizes total fixed and variable costs.

	Economies of scale
	A process exhibits economies of scale when the average unit cost of output decreases with volume. 

	Effective bottleneck
	The resource pool with least effective capacity.

	Effective capacity of a process
	The effective capacity of the effective bottleneck.

	Effective capacity of a resource unit
	The maximum flow rate of a resource unit if it were fully utilized during its net availability that is if there were no periods of resource idleness.

	Everyday low pricing (EDLP)
	The retail practice of charging constant, everyday low prices with no temporary discounts.

	Everyday low purchase prices (EDLPP)
	The wholesale practice of charging constant, everyday low prices with no temporary discounts.

	Feedback control
	The process of periodically monitoring the actual process performance, comparing it to planned levels of performance, investigating causes of the observed discrepancy between the two, and taking corrective actions to eliminate those causes.

	Fill rate
	The fraction of total demand satisfied from inventory on hand.

	Fishbone Diagram
	See cause-effect diagram.

	Fixed order cost
	The administrative cost of processing an order, transporting material, receiving the product(s), and inspecting the delivery, regardless of order size.

	Fixed setup cost
	The time and materials required to setup a process

	Flexible Manufacturing System (FMS)
	A reprogrammable manufacturing system capable of producing a large variety of parts.

	Flexible mass production
	A method of high-volume production that allows differences in products.

	Flow rate
	The number of flow units that flow through a specific point in the process per unit of time.

	Flow shop
	A type of process architecture that uses specialized resources to produce a low variety of products at high volumes.

	Flow time
	The total time that a flow unit spends within process boundaries.

	Flow time efficiency
	The ratio between theoretical flow time and the average flow time that indicates the amount of waiting time associated with the process.

	Flow unit
	The item being analyzed within a process view.  Examples of flow units include an input unit such as a customer order, or an output unit such as a finished product. A flow unit can also be the financial value of the input or output.


	Focused process
	A process in which products all fall within a small region of the competitive product space.  This process supports a focused strategy.

	Focused strategy
	A business process that is committed to a limited, congruent set of objectives in terms of demand and supply.

	Forecasting
	The process of predicting the future.

	Forward buying
	The taking advantage of price discounts to purchase for future needs. 

	Functional layout
	A type of process design that groups organizational resources by processing activity or “function” in “departments.”  Also called process layout.

	Functional specialization
	A process and organizational structure where people are specialized by function, meaning each individual is dedicated to a specific task. (The other organizational structure is product specialization.)

	Functional strategy
	The part of strategic planning that defines the purpose of marketing, operations and finance -- the three main functions of organizations.  

	Heijunka
	See Level Production.

	Histogram
	A bar plot that displays the frequency distribution of an observed performance characteristic.

	Ideal process
	A process that achieves synchronization at the lowest possible cost.

	Inflow rate
	The average rate of customer arrivals per unit of time.

	In-process inventory
	An inventory classification; flow units that are being processed. Also see work-in-process inventory and in-transit inventory.

	Inputs
	Any tangible or intangible items that flow into the process from the environment and are transformed; they include raw materials, component parts, energy, data, and customers in need of service.

	Inputs inventory
	An inventory classification; flow units that are waiting to begin processing

	Instantaneous inventory accumulation rate
	The difference between instantaneous inflow rate and outflow rate, written (R(t). Also called instantaneous inventory build-up rate.  

	Instantaneous inventory build-up rate
	The difference between instantaneous inflow rate and outflow rate, written (R(t). Also called instantaneous inventory accumulation rate.  

	Interarrival time
	The time between consecutive customer arrivals.

	In-transit inventory
	A category of in-process inventory; flow units being transported. Also called pipeline inventory.

	Inventory
	The total number of flow units present within process boundaries.

	Inventory build-up diagram
	An illustration that depicts inventory fluctuation over time.

	Inventory holding cost
	The financial cost of carrying inventory two main components of which are physical holding cost and the opportunity cost of capital.

	Inventory turns
	The ratio of throughput to average inventory.  It is the reciprocal average of flow time.  Also called turnover ratio.

	Ishikawa Diagram
	See cause-effect diagram.

	Jidoka
	Intelligent Automation whereby the ability to detect errors is automatically built into the machine.

	Job shop
	A type of process architecture that uses flexible resources to produce low volumes of customized, high-variety products.

	Just-in-Time
	An action taken only when it becomes necessary to do so. In the context of manufacturing, it means production of only necessary flow units in necessary quantities at necessary times.

	Kaizen
	Improvement by continuously identifying and eliminating sources of waste in a process such as inventory, waiting time, or defective parts.

	Kanban
	The signaling device formalized by Toyota that allows the customer to inform the supplier of its need.  It is a card attached to an output flow unit in the buffer between customer and supplier processes and lists the customer process, the supplier process, parts description and production quantity.

	Labor
	Human resource assets such as engineers, operators, customer service representatives and sales staff.

	Lead time
	The time lag between the arrival of the replenishment and the time the order was placed.

	Lead time demand
	The total flow unit requirement during replenishment lead time.

	Level production
	A production schedule where small quantities of different products are produced frequently to match with customer demand; also called Heijunka.

	Level-production strategy
	The maintenance of a constant processing rate when demand fluctuates seasonally and thus the building of inventories in periods of low demand and the depleting of inventories when demand is high.

	Little’s Law
	The law that describes the relationship among the three performance measures.  It states that average inventory equals average throughput times average flow time.

	Load batching
	The phenomenon of a resource processing several flow units simultaneously; the number of units processed simultaneously is called the load batch.

	Lot size
	The number of units processed consecutively after a setup. Also called setup batch.

	Lower Control Limit (LCL)
	Lower range of the control limits.

	Lower Specification (LS)
	Lower range of acceptable performance.

	Make-to-order 
	Produce in response to customer orders. 

	Make-to-stock 
	Produce in anticipation of customer orders. 

	Manufacturing
	The process of producing goods. Also called product operations.

	Marginal analysis
	The process of comparing expected costs and benefits of purchasing each incremental unit.

	Market-driven strategy
	One of two approaches to strategic fit wherein a firm starts with key competitive priorities and then develops processes to support them. (The other approach to strategic fit is process-driven strategy.)

	Mass production
	The production of products in large (massive) quantities.

	Material Requirements Planning (MRP)
	A planning tool using which the end‑product demand forecasts are “exploded” backwards to determine parts requirements at intermediate stations, based on the product structure (“bills of materials”), processing lead times, and levels of inventories at those stations.  

	Multi-vari chart
	A plot of high, average, and low values of performance measurement sampled over time.

	Net availability of a resource
	The actual time during which a resource is available for processing flow units; The difference between the scheduled availability and resource availability loss of a resource unit.

	Net marginal benefit
	The difference between the unit price of the product and unit marginal cost of procurement

	Net marginal cost
	The difference between unit marginal cost of procurement and its salvage value.

	Net present value
	A measure of expected aggregate monetary gain or loss that is computed by discounting all expected future cash inflows and outflows to their present value.

	Network of activities and buffers
	Process activities linked so that the output of one becomes an input into another, often through an intermediate buffer.

	Newsvendor problem
	A basic model of decision making under uncertainty whereby the  decision maker balances the expected costs of ordering too much with the expected costs of ordering too little to determine the optimal order quantity

	Non-value-adding activities
	Activities that are required by a firm’s process that do not directly increase the value of a flow unit.

	Normal variability
	Statistically predictable variability. It includes both structural variability and stochastic variability.

	On-order inventory
	The inventory represented by outstanding orders not yet delivered.

	Operational effectiveness
	The measure of how well a firm manages its processes.

	Operations
	Business processes that design, produce and deliver goods and services.

	Operations frontier
	A measure of a firm’s product offerings in the competitive product space: the smallest curve that contains all industry positions.

	Operations strategy
	The aspect of strategic planning that configures and develops business processes that best enable a firm to produce and deliver the products specified by the business strategy.

	Opportunity cost
	The forgone return on the funds invested in inventory rather than in alternative projects.

	Outputs
	Any tangible or intangible items that flow from the process back into the environment. Examples include finished products, processed information, material, energy, cash, and satisfied customers.

	Outputs inventory
	An inventory classification; processed flow units that have not yet exited process boundaries

	Pareto chart
	A bar chart that plots frequencies of problem-type occurrence in decreasing order.

	Physical centralization
	The consolidation of all of a firm’s stock into one location from which it services all customers.

	Physical holding cost
	The out-of-pocket expense of storing inventory

	Pipeline inventory
	A category of in-process inventory; flow units being transported. Also called in-transit inventory.

	Plan-Do-Check-Act (PDCA) cycle
	A tool to implement continuous improvement, it involves planning the process, operating it, inspecting its output, and adjusting it in light of the observation.

	Plant

	Any singly owned, independently managed and operated facility, such as a manufacturing site, a service unit, or a storage warehouse.

	Plant-within-a-plant (PWP)
	A plant in which the entire facility is divided into several “mini-plants,” each devoted to its own specific mission by performing a process that focuses strictly on that mission.

	Poka Yoke
	Mistake Proofing. Design of a part, product, or a process that prevents mistakes its user from making a mistake.

	Pooling capacity
	The sharing of available capacity among various sources of demand (or arrivals).

	Pooling inventory
	The sharing of available inventory among various sources of demand.

	Postponement
	A strategy in which part of a process is delayed in order to reduce the need for safety inventory.  Also called delayed differentiation.

	Precedence relationships
	The sequential relationships that determine which activity must be finished before another can begin.

	Preventive maintenance
	Scheduled maintenance activities for resources.

	Process
	Any organization or any part of an organization that transforms inputs into outputs.

	Process capacity
	The maximum sustainable flow rate of a process; the ability of a process to meet customer specifications.

	Process control
	The aspect of process management that is focused on continually ensuring that in the short run, the actual process performance conforms to the planned performance.

	Process cost
	The total cost incurred in producing and delivering outputs.

	Process design
	The system of selecting the process architecture that best develops the competencies that will meet customer expectations.

	Process efficiency
	Process performance measured in terms of total processing cost.

	Process flexibility
	The ability of the process to produce and deliver desired product variety.

	Process flow chart
	A graphical representation of a process that identifies the inputs, outputs, flow units, network of activities and buffers, resources allocated to activities, and information structure. 

	Process flow management
	A set of managerial policies that specifies how a process should be operated over time and which resources should be allocated over time to the activities.

	Process flow measures
	Internal measures of process performance that managers can control.  Together, these measures -- flow time, flow rate and inventory – capture the essence of process flow.

	Process flow time
	The total time needed to transform a flow unit from input to output. Also see flow time.

	Process layout
	A type of process design that groups organizational resources by processing activity or “function” in “departments.”  Also called functional layout.

	Process planning
	Identifying internal measures that track process competence and specifying the managerial policies that improve process competence along desired dimensions.

	Process quality
	The ability of the process to produce and deliver quality products.

	Process synchronization
	The ability of the process to meet customer demand in terms of their quantity, time, quality, and location requirements.  

	Process-driven strategy
	One of two approaches to strategic fit wherein a firm starts with a given set of process competencies and then identifies which market position is best supported by those processes. (The other approach to strategic fit is market-driven strategy.)

	Processing network
	A system that consists of information and material flows of multiple products through a sequence of interconnected paths


	Processing rate
	The rate at which customers are processed by a server; also called service rate.

	Processing time
	The average time required by a server to process a customer; also called activity time

	Procurement batch
	A batch size arising in procurement.

	Product attributes
	The properties of a product that customers consider important.

	Product cost
	The total cost that a customer incurs in order to own and experience the product.

	Product delivery response time
	The total time that a customer must wait before receiving a product for which he/she has expressed a need to the provider.

	Product layout
	A type of process design in which the location of resources is dictated by the processing requirements of the product.

	Product quality
	The degree of excellence of a product; how well a product performs.

	Product specialization
	A process and organizational structure where people are specialized by product, meaning each individual is dedicated to a specific product-line. (The other organizational structure is process- or functional specialization.)

	Product value
	The price a specific customer is willing to pay for a product.

	Product variety
	The range of choices offered to the customer to meet her needs.

	Production batch
	A batch size arising in production.

	Productivity dilemma
	The choice between manufacturing goods with higher variety at a lower rate of productivity or manufacturing goods with low variety at a higher rate of productivity.

	Product-process matrix
	A tool used to match processes to products proposed by Hayes and Wheelwright (1979).

	Proportion abandoning
	The number of customers who enter the process but abandon it before being served.

	Proportion blocked
	The average fraction of arrivals blocked from entering the process because the input buffer is full.

	Pull
	A process where the signal to produce is triggered by the customer so that each station produces only on demand from its customer station.

	Push
	A process where input availability, as opposed to customer need, triggers production.

	Quality function deployment (QFD)
	A conceptual framework that can be used to translate customers’ functional requirements of a product into concrete design specifications.

	Quality of conformance
	How well the actual product conforms to the chosen design specifications.

	Quality of design
	How well product specifications aim to meet customer requirements.

	Queue length formula
	A formula for the average queue length as a function of the utilization, number of servers, and variability.

	Rate of return
	The reward that an investor demands for accepting payment delayed by one period of time.

	Reengineering
	Fundamental rethinking and radical redesign of business processes in order to achieve dramatic improvements in critical contemporary measures of performance such as cost, quality, service and speed. 


	Reorder point
	The available inventory at the time a reorder is placed.

	Resource availability loss
	A category of factors that affect process capacity in which the resource itself is not available for processing.

	Resource breakdown 
	The unavailability of a resource for processing due to equipment malfunctioning or worker absenteeism.

	Resource idleness
	A category of factors that affect process capacity in which the resource is available but is not processing units.  Examples of factors include starvation and blockage.

	Resource pool
	A collection of interchangeable resources that can perform an identical set of activities.  

	Resource pooling
	Making separate resource pools flexible to handle tasks performed by each other.

	Resource unit
	Each unit in a resource pool.

	Resources
	Tangible assets that help transform inputs to outputs in a process. They are usually divided into two categories: capital, which includes fixed assets such as land, building, facilities, equipment, machines, and information systems; and labor, which includes people such as engineers, operators, customer service representatives, and sales staff.

	Return on total assets
	A common financial measure that shows how well a firm uses its assets to earn income for the stakeholders who are financing it.

	Robust design
	The designing of a product in such a way that its actual performance will not suffer despite any variability in the production process or in the customer’s operating environment.

	Run chart
	A plot of some measure of process performance monitored over time.  

	Safety capacity
	The excess processing capacity available to handle customer inflows.

	Safety inventories
	Inventories maintained to insulate the process From disruptions in supply or uncertainty in demand. Also called safety stock.

	Safety stock
	Inventories of inputs maintained to insulate the process and continue operation despite supply shortages. Also called safety inventories.

	Safety time
	The time margin that should be allowed over and above the expected time to deliver service, in order to ensure that a firm will be able to meet the promised date.

	Scatter plot
	A graph showing how a controllable process variable affects the resulting product characteristic.

	Scheduled availability
	The amount of time that a resource unit is scheduled for operation.

	Seasonal inventories
	Inventories that act as buffers to absorb seasonal fluctuations of supply and demand.

	Server order discipline
	The sequence in which waiting customers are served.

	Service operations
	Processes that deliver services.

	Service rate
	See processing rate.

	Setup
	The cleaning, resetting, or retooling of equipment in order for it to process a different product. Also called changeover.

	Setup batch
	The number of units processed consecutively after a setup. Also called lot size..

	Single Minute Exchange of Die (SMED)
	A system by which the changeover times can be reduced to less than 10 minutes.

	Single-phase service process
	A service process in which each customer is processed by one server and all tasks performed by that server are combined into a single activity.

	Six Sigma
	A process that produces only 2 defective units per billion produced.

	Slack time of an activity
	The extent to which an activity could be delayed without affecting process flow time.

	Square root law
	The law states that the total safety inventory required to provide a specified level of service increases by the square root of the number of locations in which it is held.

	Stability condition
	It is the requirement that the average inflow rate should be strictly less than the average processing rate to ensure a stable process. It is necessary to limit delays or queues. 

	Stable process
	A process in which, in the long run, the average inflow rate is the same as the average outflow rate.

	Starvation
	The forced idleness of resources due to the unavailability of necessary inputs.

	Statistical quality control
	A management approach that relies on sampling of flow units and statistical theory to ensure the quality of the process.

	Stochastic variability
	The unpredictable or random variability experienced by service processes.

	Strategic fit
	Having consistency between the competitive advantage that a firm seeks and the process architecture and managerial policies that it uses to achieve that advantage.  

	Sub-process
	Activities that are exploded into a set of sub-activities that is then considered a process in its own right, with its own set of inputs, outputs, activities, etc.

	Supply chain
	An entire network of interconnected facilities of diverse ownership with flows of information and materials between them.  It can include raw materials suppliers, finished goods producers, wholesalers, distributors, and retailers.

	Theoretical bottleneck
	A resource pools with minimum theoretical capacity.

	Theoretical capacity of a process
	The theoretical capacity of the theoretical bottleneck.

	Theoretical capacity of a resource pool
	The sum of the theoretical capacities of all the resource units in that pool.

	Theoretical capacity of a resource unit
	The maximum sustainable flow rate of the resource unit if it were fully utilized (without idle periods, resource availability loss and time lost to setups).   

	Theoretical flow time 
	The minimum amount of time required for processing a typical flow unit without any waiting.

	Theoretical inventory
	The minimum amount of inventory necessary to maintain a process throughput rate in equilibrium.

	Throughput
	The average number of flow units that flow through (into and out of) the process per unit over time.  Also called average flow rate.

	Throughput delay curve
	A graph displaying the average flow time of a process as a function of capacity utilization.

	Time-series analyses
	Forecasting methods that rely solely on past data.

	Trade promotion
	A form of price discount wherein a discount is offered for only a short period of time.

	Trade-off
	On the operations frontier, a decreasing of one aspect to increase another.

	Transfer batch
	A batch size arising in transportation or movement.

	Turnover ratio
	The ratio of throughput to average inventory.  It is the reciprocal average of flow time. Also called inventory turns.

	Type I Error
	A situation when process performance falls outside the control band even with normal variability.

	Type II Error
	A situation when process performance measure falls within the control band, even though there is an assignable cause of abnormal variability.

	Unit load of a resource unit
	The amount of time required by the resource to process each flow unit.

	Upper Control Limit (LCL)
	Upper range of the control limits.

	Upper Specification (US)
	Upper range of acceptable performance.

	Value-adding activities
	Those activities that increase the economic value of a flow unit because the customer values them.

	Vendor Managed Inventory (VMI)
	A partnership program under which the supplier decides the inventory levels to be maintained at its customer locations and arranges for replenishments to maintain these levels.

	Virtual centralization
	A system in which inventory pooling in a network of locations is facilitated using information regarding availability of goods and subsequent transshipment of goods between locations to satisfy demand. 

	Waste
	The failure to match customer demand most economically by, for example, producing inefficiently, producing defective products, producing in quantities too large or too small, and delivering products too early or too late.

	Work content of an activity
	The activity time multiplied by the average number of visits at that activity. It measures the total amount of time required to perform an activity during the transformation of a flow unit.  

	Work-in-process inventory
	A category of in-process inventory; flow units being processed in a manufacturing or service operation.  
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