COMM 225 NOTES

CHAPTER 1 INTRODUCTION TO OPERATIONS MANAGEMENT

World Class Manufacturing (WCM): closely related to JIT and the rest below, the power of this comes from employee involvement and teams. The process towards perfection is measure by 10 technical and 10 managerial criteria on page 1. Setting standards and standard methods is also a big part of WCM using weekly KPI (Key Performance Indicators) such as absenteeism, inventory, delivery, safety, quality ect. KPI’s are regularly communicated with employees.

Just-in-Time Manufacturing (JIT): Aims to produce components and products only as needed reducing inventory

Total Quality Management (TQM): Involves all personel it includes quality assurance, statistical quality control and root-cause analysis.

Total Productive Mantainance (TPM): The use of operator and maintainance technicians to reduce machine downtimes.

Total Industrial Engineering (TIE): is the use of industrial engineering to reduce worker injuries and increase productivity.

LO1 Introduction

Operations Management: The management of activities and resources that creates goods or provide services. Exmpl AIRPLANE INDUSTRY: Forcasting, Capacity Planning, Scheduling, Managing inventories, assuring quality, Employee motivation and training, location of facitilies and buying materials. A bike industry compared to airline, one is a service while the other produces goods but both follow the same pattern from scheduling to buying supplies/materials.

Companies use OM to achieve in order to improve their
Efficiency: Operating at minimum cost and time
Effectiveness: Refers to achieving the intended goals (quality and timeliness) 

LO2 Functions within organizations

Organizations are formed with the efforts of a group of people rather than working alone, they typically have three different functions that must flow together: Finance, Operations and Marketing.

Operations: Manages all activities directly related to producing goods or services, mesurements are taken at various points to determine whether action should be taken. Operations involve the conversion of inputs into outputs. The essence of OP is to add value during the transformation process. Value Added: The difference between the cost of inputs and the value or price of outputs. NON-PROFIT ORG the greater the value added the greater efficiency of operations. FOR-PROFIT the greater the value added the greater the amount of funds available for their purposes. It is important that companies examine what adds value or not in the process changing or eliminating an input may add value to the product overall. For example by eliminating storage costs if inventory has arrived to early would add value to the product.

Finance: Performs activities in allocating and securing funds throughout the organization. OP and FINA departments cooperate by exchanging information on activities such as
1. Provision of funds: careful planning for the necessary funding of operations, helps to avoid cash flow problems 
2. Economic analysis of capital investment proposals: evaluation of alternative investments in plant and equipment

Marketing: responsible for accessing customer wants and needs and informing operations and product design about it. Operations need information about demand so they can plan accordingly. Marketing, design and production must work closely together to implement changes for a product. Marketing needs the production lead time from Operations that is : the time between ordering a good or service and receiving it in order to give customers a realistic estimates of how long it will take to fill their orders. 

Other functions: There are many supporting functions within operations such as Accounting, Management information Systems (MIS): concerned with providing management with the information it needs to manage through computer and communication systems (hardware/software), Purchasing, Human or Personal Resources, Manufacturing engineers, Maintainance and facility management, Product design: create goods and services from info given by marketing dept and provide product specifications to operations to make the product, logistics involves transportations of raw materials to the plant or products to stores/customers.

LO3 The scope of Operations management

Design determines limitations of operations, OP management is not soley responsible for design but it can provide information that will have a bearing on design. Design decisions are strategic and long-term (1-5 years ahead), planning decisions (1-12 months ahead) and control decisions (1-12 weeks ahead).

LO4 Differnciating Production of G&S

The production of goods and the performance of service differ in: 
1. Customer contact, use of inventories and demand variability
2. Uniformity of input
3. Labour content of jobs
4. Uniformity of output
5. Measurement of productivity
6. Quality assurance

In summary, service industries seem to be more challenging in all 6 aspects above. Service industry accounting for 78% of jobs has been growing faster in Canada than Goods producers. 

LO5 The operations Manager’s Job

Responsible for the creation of goods or the performance of services

LO6 Operations Management and decision making 

General approaches to decision making:

Models: an abstraction of reality, a simplified representation of something. They ignore unimportant detals so the focus can be on the important Expl: toy car is a physical model of a real automobile. Mathematical, schematic and statistical models play a significant role in operations management decisions. 

Quantitative techniques: Linear programming: used for optimal allocation of scarce resources. Queuing techniques: analyzing situations in which waiting lines form. Inventory techniques: to control inventories. Project scheduling technique: useful for planning, co-ordinating large projects. Forecasting technique: used to forecast demand. Statistical techniques: used in many areas of decision making including quality control. All these techniques are time consuming so a heuristic approach is the only practical solution technique.

Analysis of trade-offs: a type of heuristic approach. Expl: the manager may weigh the value of increased output against the higher cost of overtime

The systems approach: a system is a set of interrelated parts that must work together. The approach emphasizes interrelationships among the parts, the output and objectives of an organization takes precedence over any one department.

Establishing Priorities: Managers direct their efforts to where they will do the most good and to avoid wasting energy and time on insignificant elements. Pareto Phenomenon: A few factors account for a high percentage of results achieved. 80-20 rules 20% affect 80% of results achieved. Give priority to the factors that are most important and that will have the greatest impact.

Ethics: Ethical issues usually arise in: Worker safety, Product Safety, Implications on the environment, closing facilities.





LO7 Historical evolution of Operations management

Craft Production: (earliest days) Highly skilled workers using sinple, flexible tools to produce small quantities of customized goods. There was no economies of scale which would have caused expansion. 
The industrial revolution changed the whole game by substituting machines for human/animal labor
Division of labor: Breaking up a production process into small tasks so that each worker performs a small portion of the overall job unlike craft production.
Interchangeable parts: Parts become standardized so that they do not need to be custom fitted unlike in the situation in craft production where the parts were custom made.

Fedrik taylor believed in something called scientific management emphasizing maximizing output, but there was a public outcry because some companies would abuse their employees to achieve this but then congress stepped in. 

Ford production system is an example of mass production: System in which lower-skilled workers use specialized machinery to produce high volumes of standardized goods.

Japanese manufacturing broke through influencing other companies outside japan one of their approaches is Total Quality Management (TQM): involves every employee in a continual effort to improve quality and satisfy the customers. Related approaches are Just-in-time (JIT) and Lean Production: System that uses minimal amounts of resources to produce high-quality goods with some variety. It incorporates advantages of both Craft and mass production. More is expected of workers in lean production, they must be able to function in a team, team success is more important than individual creativity. WCM is a combination of TQM and JIT. (TABLE 1-5 COMPARES CRAFT, MASS AND LEAN PRODUCTION)

LO8 Major Trends

1. The internet and e-commerce: e-commerce is the use of the internet to buy and sell goods or services.
2. Technology
3. Globalization: global competitions, markets, supply chains and operations. China has become the factory of the world, world trade has expanded due to reduced tariffs and subsidies due to agreements like GATT and later agreements from WTO.
4. Supply chains: a sequence of organizations involved in producing and delivering a product. From raw materials to the finished product given to the customer. Value of product increases as it moves through the chain.
5. Sustainability: reduced use of resources and reduced harm to the environment so that future of mankind is not threatened. Taking green initiatives ect.



CHAPTER 2 COMPETITIVENESS, STRATEGIC PLANNING AND PRODUCTIVITY

Competitiveness: Ability and performance of an organization compared to others in the same domain offereing similar goods or services.

Strategy: The long-term plans which determines the direction an organization akes to become or remain competitive.

Strategic Planning: the managerial process that determines the long term strategy for the organization

LO 1 Competitiveness:

An organizations competitiveness is dependent on customers purchasing their goods or service. 

Key purchasing criteria: The major elements influencing a purchase: pice, quality, variety and timeliness (ability of a good being delivered to a customer on time)

Other purchasing factors include customer service and convinient location.

Customers often chose what is the best by or value
Value=    quality, timeliness ect
			Price

Order qualifiers: Purchasing criteria that customers perceive as minimum standards of acceptability to be considered for purchase.

Order Winners: Purchasing criteria that causes the selling organization to be perceived as better than the competition

The purchasing criterias above may either be considered an order qualifier or winner. Sometimes a criteria may be an order qualifier but then becomes a winner and vice versa.

Competitive Priorities: The importance given to operations characteristics related to key purchasing criteria from the organizations view: Cost, Quality, Flexibility (being able to produce a varierty of goods), Delivery.

If an organization is far from being competitive is may be able to improve by looking at the factors above but if a company becomes more competitive they may reach a point where improving a priority can only be achieved by reducing the emphasis of another. Looking a quality but then focus become on delivery then lower cost then flexibility.

LO2 Strategic Planning

It’s a process of determining strategy that is only performed when a company faces a crisis or a drop in sales but good companies plan a strategy every year. Its starts from management evaluating the company overall. The balanced scorecard (comm 210) is a good example of a set of action plans that can be implemented.

Mission, Vision and Values

Mission: Where the org is going now its products and markets 

Vision: Where the org desires to be in the future

Values: Shared beliefs of the organizations stakeholders driving everything else such as mission/vision and strategy.

Goals: What mission/vision leads the org to such as “our goal is to reduce operating costs by 20% next year”

Strategy: long-term plans that will determine the direction an organization will take to become or remain competitive. Sometimes called functional strategies

Tactics: Medium-Term plans used as components of strategy, its more specific providing guidance for determining policies and carrying out action plans.

Action plans: ST and Medium Term project to accomplish a specific objective assigned to an individual with a deadline and the resources needed.

The Overall relationship of the above are hierarchical in nature. The difficulty of implementing a strategy depends on its scale (size), complexity and uncertainty.

Operations Strategy

Operations Strategy: is a set of well–coordinated policies/objectives/action plans directly affecting the operations function aimed at st securing a long term sustainable advantage over the competition. The entire company’s departments must communicate with eachother in order to achieve this strategy.
9 Strategic decisional categories:

Facility: The number and location of facilities influence marketing and operation strengths of the org.

Capacity: Related to facility decision, LT capacity decision is related to size of plants and major equipment. Its about how to change capacity when demand rises or lowers.

Verical Integration/Outsourcing: Is the ownership of a major part or the whole of the supply chain. Outsourcing is letting a supplier perform some of the production/service.

Supplier relationship/partnership: Having a strong relationship with eachother will benefit the organization

Product mix and new products: as new products are made the more challenging it gets for operations management.

Process Types and Technology: Process types: job shop, batch flow, assembly line and continuous flow. It determines the appropriate technologies and degree or process automation. Using new technology is important for operations strength.

Human resources: A personnel department that hires candidates that qualify for the job is very important, having proper training, promoted, rewarded, incentives ect

Quality: Determined during the design and production 

Operations Infrastructure and Systems: Decisions that include effective planning and control using a software program 

Generic operations Strategies

Improvement programs and plans such as JIT and TQM, this is not considered strategies. Example: Low Labour-cost Strategy, Scale-based strategy, Focused Factories strategy, Flexible factories strategy, Continuous improvement strategy. Some businesses used Business Process Reeingineering (BPR) (1990’s), Enterprise Rescource Planning (software being used in 2000’s) 

Popular Generic Operations strategies:

Quality-based strategy: Strategy that focuses on quality of an organizations goods and services

Time-Based strategy: focuses on the reduction of time needed to accomplish tasks like JIT. 

LO3 Productivity

Productivity: A measure of productive use of resources expressed as the ratio of output to input. 

Productivity growth is the key factor in a countries standard of living. Productivity increases add value to the economy while keeping inflation In check.

Measuring Productivity

Three ways to measure productivity: Partial Measures, multifactor measures, total measures. Types of productivity: Labor, Machine, Material, Energy. 

Productivity Measures are useful because they can be used to performance overtime allowing managers to judge performance and where improvements are needed. Serves as a scorecard of efficitent use of resources. 

Productivity measurement of services

Service productivity is more problematic than manufacturing.

Factors that affect Productivity

Any factors of being more productive in writing a paper or any type of work are potential sources of producivity its up to the manager to exploit them. Like using technology, equipment and labour more effectively and efficiently.

Chapter 17 Project Management

LO1 Project Manager

Project: Unique, large, one-time operation designed to accomplish a specific objective in a limited time frame. 

Performance goals: for a project: keeping the project within schedule, budget and quality guidelines.

Project selection: 
1. establish a council (executive comitee)
2. Identify some project categories (minor vs major, lont term v Short term)
3. Collect project data
4. Acess resources  (labour, dollars) availability
5. Select projects to be funded 
6. Prioritize the projects within categories 
7. Communicate the results to stakeholders and provide the reasons for selection or non selection of each project

Work breakdown Structure (WBS) project being broken down into smaller components from risk management to cost estimation and scheduling.

SNC lavalin example of a pure project organization.

Matrix organization: An organizational structure that temporarily groups together specialists from different departments to work on special projects. 
The Project Manager’s job

The Project manager: the person responsible for planning, scheduling, executing and controlling a project from inception to completion, ensuring completion on time, within budget and to the required quality standards. Ultimate responsibility of success or failure of the project. Responsible for the following:

The work (all activities accomplished and performance goals met in sequence), human resources (people working on the project have direction), Communictions, Quality (objective is realizes), Time (on schedule), Costs (within Budget)

It is a tough job you will either fail or be successful and there is also ethical issues that arise that must be dealt with. It requires a jack of all trades person who is super organized. They must also understand the business side to things from accounting to marketing to manage in order to make profits. 

LO2 Project Planning

Project planning: Analyzing the project into work packages and activities, estimating resources needed and durations, scheduling. 

Communications, quality and Purchase planning are involved in a projects planification. 

Risk Management Planning

There is a risk that an event will occur causing the termination of a project. Highest near the beginning and lowest towards the end but the cost associated with risk events are lowest near the beginning of the project and vice versa. 

Ricks must be identified then each risk must be evaluated to determine its probability of occurrence and potential consequences if it does occur. There are then many risk responses when it does occur. But it depends on the nature and scope of the project finding the root cause it will help to categorize risk by either their source (risk breakdown structure) or area of work (WBS).

Work breakdown structure

WBS: A hierarchical listing of what must be done during a project.

Takes more time to develop WBS than is takes to develop a project schedule.

LO3 Project Schedueling

Project Schedueling: Determining the timing of activities of the project. 

Gantt Chart
Is a schedule/control chart can be used as a viual aid for scheduling and control of the activities of the project. Enables manager to schedule the activities and monitor them overtime by comparing planned to actual progress. Some activities may safely be delayed without affecting the whole project, manager must also assess which projects will be delayed further on. 

PERT/CPM Technique

PERT (program evaluation and review technique): used for scheduling and control of large projects

CPM: Critical Path Method used for schedueling and control of large projects.

These are two widely used methods for schedueling and control of large projects.

The two was developed independently but have a lot in common.

Precedence Network

Main feature of PERT/CPM if the use of a 

Precedence Network: Diagram of project activities and their sequential relationships by use of arrows and nodes.

Activity on arrow (AOA): Network in which uses arrows to designate activities. Shows what must be performed and the sequence with the arrow

Activity on node (AON): using nodes instead. Shows what must be performed on the node while the arrow shows the sequence. AON will be used in this chapter. Has a start node not 1. Should have one ending node.

We will consider only finish to start reltionships

Path: A sequence of activities that leads from the start node to the end node. The importance of paths is that they reveal sequential relationships. The path with the largest duration governs the project completion time. 

Critical Path: The longest path from start to end determines the expected project duration.

Critical Activities: Activities on the Critical path

Path slack time: allowable slippage for a path, the difference between the length of the path and the length of the critical path. Delays on the short path will not affect the overall project unless the delay exeeds that of the overall time of the critical path completion. 


LO4 Deterninistic Activity Durations

Deterministic: Durations that are fairly certain

Probabilistic: Durations that allow for variation

For deterministic Problems: step1=Find the length (duration) of each path
Step2: find the critical path
Step3: find the expected duration of the project
Step4: find the slack for each path.

Solution technique

ES: Earliest the project can start
EF:    “     “ finish
LS: Latest time the activity can start and not delay the project
LF: Latest time the activity can finish and not delay the project

Part 1

After calculating everything, for the last node you take the largest EF of all the nodes connecting to it and put that number as its ES. 

You gotta move from start to finish (left to right) in order to determine ES and EF for 
each node.

Part 2

Then move from finish to start to determine LS and LF for each node. 

For activity 1 the smallest LS from previous nodes connected to it becomes its LF

For the start node the smallest LS from a node connected to it become its LF.

Part 3 

Calculating slack times: LS-ES or LF-EF 
Critical Paths have a slack of 0.

Knowledge of slack times allows for managers to have information and therefore allocation of scarce resources and time to those activities that may delay the project. If both are on the same path with activities having the same slack it will be the total slack available to both.



LO5 Probabilistic Activity Duration

3pt estimates method: PERT/CMP when the activity durations are variable and are determined using three estimates: optimistic, most likely and pessimistic

1. Optimistic duration: The length of time under the best conditions (t o)
2. Pessimistic duration: The length of time under the worst conditions (t p)
3. Most likely duration: The most probable length of time (t m)

Beta Distribution: A family of continuous positive distributions used to describe the inherent variability in activity durations.

Average/expected duration of each activity (t e)

The variance of each activity duration (standard dev)2 act

The expected average duration of a path is equal to the sum of the expected durations of the activities on it. 

The size of the variance reflects the degree of uncertainty associated with an activities duration.  The larger the variance the greater the uncertainty.

By knowing this the manager is able to know the probability that the project will be completed by a specific time and if it will take longer than its scheduled completion time.
Activity durations is represented by beta distribution while a path duration ia approx. a normal distribution

Determining Path Probabilities

Probability that a given path will be completed in a specific length of time can be determined usung the Z formula. It shows how many standard deviations path’s duration/specified length of time is beyond the expected path duration. A negative value Z means that the specified time is earlier than the expected path duration.

The whole project needs to be completed not just the critical path, sometimes it happens when another path takes longer to finish that the critical, in this case the project runs longer than expected. 

Must multiply the probabilities of each path wil finish by the specified time. The result is the probability that the project will be completed by the specified time.

The assumption of independence of path durations requires a) the activity durations are independent of each other b) that each activity is on only one path. Basically the information of one must not give any information about the other for the path durations to be independent. Early or late together would not consider then independent.

If z value is more than +3.5 then treat the probability of completion as 1. Multiply the probability of completion in 17 weeks of all three paths to obtain the probability that the project finishes by week 17 or whatever week the question specifies.

LO6 Project Crashing

Its possible to reduce the length of a project (crash the project) by using additional resources. It may reflect efforts to avoid late penalties and save money or to free resources for use on other projects. Only activities on the critical path are potential candidates for crashing. Should be crashed according to crashing cost per period: cash those with lowest crash cost per period first, it should continue as long as the cost to crash is less than the benefits derived from crashing. Assume that indirect costs are a linear function of project duration also direct crashing costs per period increases faster the more you crash the project.

4 steps
1. Get esimates of regular and crash durations and cost per period for each activity and indirect project costs per period.
2. Determine length of all paths
3. Determine critical activities
4. Crash critical activities starting rom the cheapest as long as crashing costs does not exceed the benefits of crashing. It may be more economical to shorten an activity that is on two or more of the critical paths than two or more activities on each critical path.

Crashing activities reduces the indirect project costs but increases direct costs, optimum amount in crashing results in minimizing the sum of these two types of costs.
  
Step1: Determine the critical path, its length and the length of the other path

Step2: Rank the critical activities in order of crashing cost per day, starting from the lowest and determine the number of days (available days) that each can be crashed.

Step3: Begin shortening the project one day at a time so the overall duration of completion for the critical path is equal to the other path. Select the activity that is the cheapest to crash per day then when that runs out use the next cheapest until the duration of time on the critical path is equal to the other path.
After all that if it is advantageous to crash the last activity which is connected to both paths even though it may be more expensive than the others or the combination of one activity on the critical path and the other path then it should be crashed!

LO7 Project Execution and Control

Project Execution: Involves performance of activities that were planned in project planning. The project manager directs, coordinates and manages project activities and members. Team members are assigned and must be qualified to do the project, all purchases and contracts are finalized. The critical chain which is based on students syndrome and parkinsons law. To combat these tendencies which result in late projects, The chain discloses that activities are prioritized , scheduled accordingly and done as soon as possible. Safety and buffer time is added at the end of the critical chain (critical path) 

Project control: Comparing a projects progress against plans andtaking corrective action is necesserary in order to bring project on track. Forcasts of costs and completion time is determined using trend analysis. The scheduled time overrun is measured by schedule variance=PV(planned value)-EV(earned value). Cost overrun is measure by cost variance=actual cost-EV.

Software, emails, meetings are used to collect and report performance of project. Once the project is complete use it as a reference for future endeavors. 

CH 3 Forecasting

Demand forecast: is the estimate of expected demand during a specified future period.

Three types of of uses for demand forecast: help them design the systems, plan medium term use of the system, schedule short term use of the system.

Forecasting horizon: the range of time periods we are forecasting for

Seasonal relatives: are the proportion of average or trend for a season in the multiplicative model 

When forecast error is positive, the forecast was too low compared to actual demand and vice versa 

Lower value of mad or mse implies an accurate forecast technique. 100-MAPE= % accuracy of forecast technique. Accuracy above 70% is considered accurate.

Forecast errors that fall outside their control limits calls for corrective action also if there is strong evicence against: 1. Forecast are randomly distributed around a mean of zero (there is no bias) 2. The distribution of forecast errors is normal

TS is used to control the forecasting process: when it exeeds 4 in absolute value changes should be made to the model

[bookmark: _GoBack]Movinf average and exponential smoothing are more short-term figuring things out for the next period. Trend models tend to be used to project in longer time periods. Judgemental methods focuses on the long term since there is no historical records. 
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