MGMT 574: Operations Management

Section 3: Study Guide


	Lesson 1

The Breakfast Factory

	Fundamental Production Operations
	· Process – an activity that physically or chemically changes material (i.e. boiling egg)

· Assembly – components are put together to constitute a new entity (i.e. egg/toast/coffee)

· Test – subjects components to examination (i.e. visual inspection of breakfast)

	Limiting Step
	· The step that takes the most time – time is the total of run time/set-up time/cue time

	Throughput Time
	· The total time it takes to produce one item

· Also known as manufacturing lead time

	Cycle Time
	· The maximum time spent at a process step

· The time interval at which products/customers leave the system

	Inspections
	· The goal is to inspect to detect/fix a problem at the lowest-value stage possible

· Functional Test – (destructive) test on an output, i.e. testing an egg

· In-Process Inspection – testing the operating conditions, i.e. checking the H2O temp

· Incoming/Receiving Inspection – testing material upon receipt

· Outgoing Quality Inspection

· Inspection Techniques

· Gate-Like Inspections – all material held at the “gate” until inspection is complete

· Monitoring Step – a sample of the material is taken while the majority is processed

· Variable Inspections – altering the frequency of inspections based on performance

	Controlling Output
	· Build to Order vs. Build to Forecast 

	Performance Measures
	· Outlines objectives, provides an objective means to evaluate, and allows comparison of different groups doing the same thing – any measurement is better than none

· Cover the output of the activity, not just the activity (sales vs. sales calls)

· Should be countable (if possible)

· Leading Indicators – predict future performance

· Linearity Indicator – plots performance compared to a straight line

· Trend Indicator – plots output vs time & targets

·  Stagger Chart – forecasts output over several months – updated monthly

· Lagging Indicators – explain/react to past performance
· Paring Indicators – the paring of information like quantity & quality to not overreact

	Lesson 2

Process Improvement

	Process Analysis
	· Inputs – labor, materials, energy, capital

· Tasks, Flows, Storage – activities within the process

· Information flows/movement of goods

· Outputs – good or service

·  Output Characteristics – cost/quality/timeliness

	Process Characteristics
	· Capacity – rate of output from a process

· Efficiency – amount or value of the output – common measure is utilization

· Flexibility – the ability of a process to respond to changes in the environment

	Process Mapping
	· A multifaceted view of an operation “as-is”

· Identify where to simplify work, eliminate non-value added activities

· Create a framework for determining or inferring cycle times and capacities

	Plant Tours
	· Learning Tours – primary objective is to learn

· Assessment Tours – primary objective is to evaluate the plant

· Teaching Tours – primary objective is to teach

	Order Management Cycle (OMC)
	· 10 steps, from planning to post-sales service, that define a company’s business system

· Forecasting, order generation, cost estimation & pricing, order receipt, prioritization, scheduling, order fulfillment, billing, returns & claims, post-sales service

· Focusing on the OMC will help the business be customer oriented & make improvements

	When would you improve technology
	· Is the process step really needed?

· Will the change be cost/time/quality effective?

· Will automation help (i.e. assembly line) or just make things cool (i.e. project/job shop)


	Lesson 3

Process and Capability Analysis

	Types of Processes
	
Projects        Job Shop         Batch Processes         Line Flows          Continuous Processes

· Projects – one-of-a-kind items – scheduling and sequencing of tasks is primary 

· Job Shop – large number of products w/small quantities – different sequence steps

· Batch Process – like a job shop, but with larger lot sizes and more common steps

· Line Flows – assembly line – large quantities of similar parts – more automation

· Continuous Process – little worker input required for output  (i.e. monitor gauges) 

· As you go from left to right (from projects to continuous processes)

· Labor - costs decrease, training time drops, worker discretion falls

· Materials – requirements clearer, supplier ties strong, WIP decreases, FGI increases

· Planning & Control – long-term forecasts are used, high utilization of equipement, QC is more important and formal, information is less important.

· Management Tasks – Staff is more important relative to supervision

· Type of Jobs – move from custom to standard

· Flexibility – moves from flexible to inflexible/efficient

	Capacity 
	· The rate of output from a process 

· Not absolute, but contingent upon lot sizes, order mix, machines, etc.

· Review the capacity analysis HBS reading

	Lesson 4

Implementing Process Change

	The Goal
	· The goal of a manufacturing organization is to make money, and everything should bee done to achieve this goal

· Executive Level measurements of the Goal

· Net Profit 

· ROI – return on investment

· Cash Flow
· Plant Level measurements of the Goal

· Throughput – the rate at which the system generates money thru sales

· Inventory –the money the system has invested which it intends to sell

· Operational Expense –the money the system spends to turn inventory to throughput

· Do not evaluate the plant by one indicator alone – do not improve only one of the indicators at the expense of others (i.e. laying off workers reduces operational expense, but increases inventory & throughput)

	Statistical Fluctuations
	· For dependent steps, the statistical fluctuations in an earlier step cause significant fluctuations at the end of the line

· For linear dependency of two or more variables, the variables down the line will fluctuate around the maximum deviation established by any preceding variables

	Bottleneck

“Herbie”
	· Any resource whose capacity is equal to or less than the demand placed on it 

· The objective is to make the flow through the bottleneck equal to market demand

· A non-bottleneck is any resource whose capacity is greater than the demand placed on it

	Lesson 5

Batch Flow Processes

	Inventory
	· The purpose is to trade-off the inventory carrying costs with the economies or efficiencies obtained elsewhere

· Inventory costs vs. price breaks from purchasing in volume

· WIP costs vs. machine down-time

· FGI costs vs. lost sales

· FGI costs vs. increased set-up costs

· Reorder policies

· Reorder Point – inventory is continuously monitored until it hits a reorder point

· Periodic Reorder – inventory not monitored, but reviewed periodically (i.e. weekly)

	Little’s Law
	· Inventory = throughput time x throughput rate

· Throughput time = time in the system

· Throughput rate = 1 / cycle time

· Cycle time = units leaving the system per unit of time

	Lesson 6

Globalization and Supply Chins

	Supply Chains
	· Spot Sourcing – one time purchase to fill an immediate need at the lowest price

· Systematic Sourcing – long-term, negotiated contracts with qualified suppliers

· Vertical Integration – ownership of suppliers

· The product flow starts upstream, the information flow starts downstream

· 

	Bullwhip Effect
	· The variance in orders is greater than the variance in sales.  Variance is amplified as one moves up the supply chain, resulting in higher inventories.  Four causes (and solutions)

· Demand Forecast Updating – each step in the supply chain updates forecasts, causing others to update forecasts  (use the same data for the whole supply chain)

· Order Batching – waiting for several orders before ordering from you supplier (order in smaller batches)

· Price Fluctuation – some businesses offer price breaks for volume purchases, so when the price is low, customers buy more (uniform pricing)

· Rationing and Shortage Gaming – when demand exceeds supply, businesses ration to the customers with the biggest orders (ration based on past sales)

· Information sharing is great, but there are practical concerns of confidentiality, standards, anti-trust

	Dispersed Manufacturing
	· Breaking up the value chain and rationalizing where you do things.

· Front End (design, engineering, planning) and Back End (QC, testing, logistics) is controlled and done internally

· Labor intensive materials sourcing and production is outsourced to low cost country

	Batch vs. Cell Production
	Batch Production

· Higher throughput

· More machine utilization

· More WIP

· Function-oriented organizations: product mix uncertainty
	Cell Production

· Lower throughput time

· More capital investment 

· Rapid Feedback

· Process-oriented organizations: product volume uncertainty 

	Lesson 7

Continuous Flow Processes

	Continuous Flow Processes
	· Products – standard, large volumes

· Customers – require low cost

· Operations – requires specialized equipment, capital intensive


Case Analysis Grading Criteria

· Did you address the issues of the case?

· Depth – clear – convincing – evidence?

· Tie course content into answer?  Reference readings?

Possible Improvement Solutions

Production Process

· Establish the process type – is it the right type for the situation?

· Change the physical layout of the plant – use a cell based structure – buy new equipment 

· Seek a different order mix (i.e. try to get salesmen to pursue large orders vs. small orders) 

· “Accurate Response” – make the predictable items well in advance to save capacity for unpredictable items.

Labor

· Organize labor into cells

· If possible, simplify tasks / improve automation

· Let one operator work the entire job, or at least improve accountability for work done

· Improve job planning instructions

Sourcing

· Can you outsource operations?  At the bottleneck?

· Is the supply chain information well managed (“bullwhip” effect)?

Inspections

· Can you do QC inspections before the bottleneck?

· Standardize inspection standards.

Inventory

· Improve material receiving inspections

· Reduce the production at non-bottleneck steps to reduce inventory. 

· Cut batch sizes in half – reduce inventory and cue time – improve throughput.

Information

· Use computers to manage workflow to the bottleneck

· Improve process routers – move job information with the job

· Capture critical info, organize it in a useful fashion, disseminate
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