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Supplement For Chapter One - Production Control Profile
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Everything is rated on a 1-7 scale and there are thirty-nine questions. The higher the scale number, the more something exists or the more something is important and hence the uglier or more difficult the situation is. The lower the number, the more stable and predictable the factory is. The questions are scattered throughout the description of Jake so that you can see the relationship between the questions and the concepts buried in Jakes ugly little world. The following table can be used to keep track of your answers.
	Question
	Value
	Question
	Value
	Question
	Value
	Question
	Value

	1
	
	11
	
	21
	
	31
	

	2
	
	12
	
	22
	
	32
	

	3
	
	13
	
	23
	
	33
	

	4
	
	14
	
	24
	
	34
	

	5
	
	15
	
	25
	
	35
	

	6
	
	16
	
	26
	
	36
	

	7
	
	17
	
	27
	
	37
	

	8
	
	18
	
	28
	
	38
	

	9
	
	19
	
	29
	
	39
	

	10
	
	20
	
	30
	
	
	

	Total   1-10
	
	Total 11-20
	
	Total 21-30
	
	Total 31-39
	


Jake’s Story
Hi, how’s it going? I’m Jake. They call me a lot of things, some printable, some not; but I am what they call here a Senior Planner. I do a little bit of everything; dispatching, scheduling and planning.

Hey, let’s duck into the cafeteria for a minute and hide out for a bit. I’ve actually been running since I got here. I need a break. I want to tell you what my day’s been like so far, have a seat… Coffee?

Came to work this morning about 5:30 AM. Still dark out. Looked like it was a nice night and would be another beautiful day. Was nice to hear the birds singing before dawn. Peaceful. Soothing.

As I arrived, I noticed Guaranteed-Freight’s truck at the loading dock. Ouch! It should have been at the customer’s dock by then and not ours.

	1
	Unusual or unexpected situations around the plant are consciously looked for and provides early warning signs for potential problems.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always


Passed by Carl in the hallway on the way in, didn’t say hi to me, just nodded, kept mumbling to himself. Not a good sign; knew then I would need to put on an extra pot of coffee.

	2
	Unusual or unexpected feedback from fellow workers is consciously looked for and provides early warning signs for potential problems.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always


Started to get production reports from the night shift as soon as I got to my desk. Instead of making 15,000 type A parts in cell six, they made 10,000 type B’s in cell five. @#@(*@#&*(@#@. I do not need B’s till next month and they used the material I needed for C’s due tomorrow. A’s, not B’s. Where did they get this? Do they just make it up? Now, where I am supposed to find replacement material? Where? Up my sleeves? In my hat? That’s a good one. And, what happened to the E’s????? They were supposed to be run in cell five and on that Guaranteed-Freight truck by 3 AM and at the customer by 6 AM!!!!! Sun was not even up yet. Started on my second cup of java then.

	3
	Unexpected products are made - before they were expected to be made or by mistake.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	4
	Unexpected quantities of a product is made – either too much or too little.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	5
	Unexpected resources (tooling, material, fixtures, machines, people) are used – the wrong one is used.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	6
	Unexpected quantities (tooling, material, fixtures, machines, people) are used – too much or too little.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	7
	Machine operators pick the next job to do from a queue of work in front of the machine or cell.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	8
	Key material that is damaged or misused cannot be easily obtained and replenished from the vendor (or upstream process).
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	9
	Common material is used in multiple products, usage in one can affect the production of others.
	1
	2
	3
	4
	5
	6
	7

	
	
	None
	All


So much for cells five and six. They were pooched. What else is new? There goes a few hours to fix this mess. Good thing I have a sense of humor.

Betty then stopped by. Gave me the night shift update for cells one through four. Started with the good news from cell one. Made what they were supposed to – nice change – even the right quantity – bonus! Not a priority part, but no point looking a gift horse in the mouth.

Joe came by looking for F’s. Know that we made them just two days ago. The stock chasers have not found them yet. I saw them with my own eyes when we made them. Verified the production count too. Where did they go? Where could they be hiding? Joe needs them in an hour, else forty workers will be counting holes in the ceiling tiles. First Easter Egg hunt of the day. If we cannot find them, will have to do a priority setup and start cranking them out. Perhaps it was a good thing they did not make the A’s last night – can use that material for the F’s now. Will need some help on this one. Sometimes we get fouled up by the wrong counts and adjustments going into the system and we think we have more or less of something and then get a surprise, but I am really sure that the F’s are out there – somewhere. Perhaps buddy put the weight of the production run into the computer as the count? Has done that before.

	10
	Stock or inventory counts for required parts or subcomponents are validated – parts were sought and not immediately found.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	11
	Stock or inventory counts are found to be significantly wrong – too high or too low.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	12
	Parts thought to exist are not found and a special production run is made to replenish the stock.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	13
	When a material or part shortage occurs, significant portions of the work force or plant are left idle.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always


Luck is fickle. Cell two? Glad you asked. More coffee? 

The setup took an extra hour and then the first part verification took three hours instead of twenty minutes. Couldn’t find the inspector, then the inspector couldn’t find the gauges, then the inspector could not find the process sheets she misplaced while hunting for the gauges, then it was time for the lunch break. @#@&*(^#@@#* At least they got something made. More bad news though. Sam is on the day shift today. Odds are that he will bugger something up by the end of shift. Will try to find something idiot-proof for Sam today.

	14
	The time to setup a part (machine, line, or cell) is not predictable and cannot be relied upon.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	15
	The time to qualify a part is not predictable and cannot be relied upon.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	16
	The time to run a part (or batch) is not predictable and cannot be relied upon.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	17
	The various tools and test mechanisms are not available or not ready when the machine operator needs them.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	18
	Supporting personnel are not available or not ready when the machine operator needs them.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	19
	The workforce has people or crews that need to be watched and special planning done for – not everyone is trained to the same level or is at the same level of competency.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always


Hang on a minute, let me get the radio. Cannot get any peace and quiet with these handsets, even in the restroom. 

Bloody HELL! The @#@*(#&(@ idiots! Tooling was not set up right in cell four. Jenna wasn’t sure what was wrong, but she thought she heard a crunching sound as the first machine closed. They moved the tools to cell three and tried the tooling there. Ha, the crunching sound was part of the tooling and when they moved the tooling to cell three and closed the first machine, there was a louder crunch. Great! Just @#@*@#& GREAT!!!! Cells three and four are down now – the first machine in cell four had indeed gone berserk and damaged the tooling which in turn damaged cell three. Three for three – takes talent. Do they practice this stuff? There goes the whole day now. This is going to cost. Big time.

	20
	When something goes wrong on one line or machine, the problem can affect other machines or resources.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	21
	When something goes wrong on one line or machine, the workers accidentally amplify the damage through their recovery actions.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always


Can’t concentrate, can’t think. Caffeine slow to kick in this morning. Supervisors hovering like buzzards over a rotting corpse. “What do I do next? What do I do with my crew? Where is the material? Where are the tools? I do not have enough material. I do not have a brain!” What do I look like, their Mother? They want to know where to put it? I’ll tell them where to put it. Ok, ok, … I know, calm down. Gimme the decaf. Gotta get a grip.

	22
	A large part of the start of day (shift) or morning routine concentrates on getting information about the current status of the factory floor – machines, people, material.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	23
	At the start of day (shift) or morning, the workforce is basically on pause until the morning’s decisions are made – they just do not come in through the door, go to their workstations and continue with what was on the machine.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always


You know, its all the scheduler’s fault. It is always my fault. The plan is terrible. The biggest problem is always bad planning. Worker leaves a hammer in the machine and it is poor planning. Oh, the litany – I hear it every day. The plan cannot be executed in a month of Sundays. The setup is not given enough time. The estimated processing time is too optimistic. I scheduled a part on a machine that could not do it. We started changing the cell over before the material arrived. We started changing the cell over while tooling was being worked on. The sequences did not use the resources efficiently. The resources are left idle. The plan wastes material. The plan does not allow enough time for maintenance. There is too much overtime scheduled. There is not enough work planned. There is too much work planned. There was too much inventory on Monday. There is not enough safety stock today. What kind of cheese do you want with your whine? Yes, I make mistakes, but who wouldn’t in this zoo. Just got to keep some of them happy, can’t make everyone happy all of the time. Morning is turning into a bore. Cannot wait till I go home.

	24
	A large part of what was planned yesterday morning for the day did not happen as expected and what we were planning for today is dramatically different than what we expected yesterday morning.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	25
	Work – machine combinations are very sophisticated and it is possible to easily overlook some constraints so that infeasible schedules are created – it is not possible to build the part on the machine specified.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	26
	Setup work is started in anticipation of material or parts arriving – not yet in hand.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	27
	Schedules and plans (or executed work sequences) are criticized for leaving people or resources idle, or having too much overtime.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	28
	Schedules and plans (or executed work sequences) are criticized for having too much or too little raw, in process, or finished inventory.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always


There’s the radio again. Sorry. Yes… yes… no… 1500… by noon.

Where was I? Right. As if I was supposed to know that the workers would damage both cells. I was supposed to know that the engineering prototype left the machine slightly altered and incapable of running a standard part. If only – if only I knew. Of course I was supposed to know in advance that Jason mistakes B’s for A’s and that he would make the wrong parts. Why not? Of course I should have known. I can see through walls and jump buildings in a single bound and stop a speeding train. Who can’t? Was that really decaf?

	29
	Schedules and plans use secondary information often not found in the materials master or bill of material or routing file.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always


Am I a scheduler or a ferret? Have to dig to get the information I need. Every morning, check with shipping, check with receiving, check with the supplier, check with the customer, check with tooling, check with supervisors, check the weather, check with other planners, check with engineering, check with quality, check with maintenance, check with management, check with the plant gossip, check, check, check. Got to get information, got to verify it, got to cross-check it. Got to keep on top of it. Gotta lotta java. Get it, I make joke. Did get some good info today though. Larry in purchasing told me that one of the vendors is scheduled next month to make physical plant changes and do a major upgrade. Will have to think about what this means and what I have to do about it.

	30
	Key data about the current status is obtained through person-to-person contact (phone or email or fax.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	31
	Data is not taken for granted and key information is checked or validated.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	32
	Through an informal network, data is sought from vendors and customers about key events or situations may affect production requirements and options.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always


Blasted walkie-talkie, worse thing ever invented. Darn thing squawks at me every few minutes… Hello?… you want what?… I’ll see what I can do…

Listen, want to know what really irks me? What’s good today was not good yesterday and might not be good tomorrow. Metrics and objectives always changing or seem to be part of a secret club. Some managers play games – say one thing, mean another. Wink wink nod nod. Give that job priority and get it out the door – ya, right. They know that I know that they just got off the phone to the customer who just yelled at them and that they promised to tell me to focus on their order. Allows them to sleep at night. I wonder which of the five number one priorities I should expedite? Which one will hurt me the least? Any career limiting options there?

	33
	Objectives and goals vary by the day, week, month.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	34
	Objectives are a mix of official and unofficial statements.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always

	35
	Number One priorities make up at least 20-50% of production. 
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always


They change the rules and don’t tell me. They change the goals, don’t tell me. They say that the job is a high priority, don’t really mean it. They say trust the data, they don’t keep it up to date or accurate. They say use the industrial engineering standards, standards have not been met in years. They say trust the system, they do not have the right system for the problem at hand. They say to use historical performance data, the system has not been reliable or predictable for years. If I cannot predict it, how can I plan it? Monday morning they say that we cannot have overtime this month, change their minds by Monday afternoon. They say to keep inventory down, change their mind when there is not enough work on the automated flexible assembly line. They tell me that the plan is no good, do not tell me what is bad, and do not suggest any ideas that could improve it. Just tell me what you want the schedule to be and I will issue it. Am I supposed to make decisions? They change everything I create. Did they replace the decaf with extreme caffeine? Anyone for triple espresso?

	36
	Constraints change – what options exist and what is allowed.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Daily

	37
	Management and Supervision change or modify the plan without consultation or without negotiation or without discussion. 
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always


Oh? Just ignore it. I’ll turn the volume down. If it is important, they will send someone to find me. If I answered every call, I would never get anything done.

Speaking of which, how do they expect me to create better plans when I have no time for thinking? Multiple plans? What-ifs? Comparing options? Optimizing? Good joke. I would be happy to get one plan done before they change the rules. They do not want to hear excuses or reasons why the plan is not feasible, they just want it to happen. They want the plan to say what they want to hear. Emperor’s clothes are a bit tattered. 

	38
	Time does not exist for determining the best decision or for examining several options and understanding the impacts.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always


They always use the most optimistic numbers and estimates I give them. For example, I tell them that I want six hours to run a batch. They might not like that and ask for a better number. If I say that we once did it in four hours but that it has also taken eight and we have not seen five in six months, they converge on the four like politicians around a baby. They say to use four hours as the standard and put it into the plan. It will happen this time I am told. No proof, no hard evidence to support the four hours except faith and hubris. Put a few of these decisions together in a plan and you have a really great situation to chew on. But that again is my fault. No one ever seems to remember when, where, or who made the decision about four hours. Selective memory is a real talent. Can someone just tell me what I am supposed to do? Need a refill?

	39
	Numbers and estimates for processing times, setups and expected results are optimistic.
	1
	2
	3
	4
	5
	6
	7

	
	
	Never
	Always


Interpreting The Assessment

After an aggregate assessment, the questions will be grouped into five topics for discussion:

· Information

· Predictability

· Recovery Options And Flexibility

· Goals, Objectives, and Constraints

· Control Structure and Environmental Factors

In each of the following sections, the topics are discussed as they relate to production control. What the topic implies (e.g., why is it included) is briefly stated.

References are made to the chapters and sections in the book that deal with the descriptive and prescriptive concepts relating to the topic. For example, making decisions under uncertainty relates to the ability to predict, degrees of freedom in problem solving, amount of control given the decision maker and is specifically dealt with in the book.

Aggregate Assessment – Version 1
273 up
Wow! This is a perfect score and your factory qualifies for the Factory From Hell award. If you are in this category, you are invited to email the authors for a certificate of merit and empathy.

200-272
You are in deep crap. You might be driven to drink or have a nervous breakdown – if you are not already so inflicted. Chain smoking and extreme caffeine usage may also be part of the job. But, if your bosses do not care about inventory levels, on-time delivery, or equipment utilization, you will be ok.

100-200 
You will have some good days and some bad days. Situation normal. There will be days you are praised and other that you are damned. There will be some resources well used and some inventory categories well balanced and maintained. However, there will be other resources idle, some stockouts, and some inventory piled up.

40-100 
You have more good days than bad. Either you have a very well run factory (qualifies you for a ‘best in class’ certificate) or you have learned to finesse the system and manage the situation to reduce or minimize problems (also very interesting). From the outside, the firm will look efficient and effective and this might be in fact be true.

39 - 
Please check to see if you are still breathing. Or, your manager was looking over your shoulder as you were filling in the assessment. However, if this is truly the situation, please contact us as we are always interested in hearing about well run operations.

Aggregate Assessment - Version 2
If you have a score greater than 200, you are in our ugly category. Almost every day is challenge to get through. You can not really plan or schedule in these situations.
If you have a score 100-200, we think you have a hard job, and have a bad situation to deal with. It is not life threatening and there are days that are really ok. Might even be a few in a row. You can do some planning and scheduling in terms of loading work, but nothing like tight sequences that can be expected to execute.

If you have a score 39-100, you are definitely in our good zone. You have a factory that can be planned and scheduled. It should be smooth running and if it is not, something is wrong. The closer you get to 39, the better you are. 

Any high aggregate score should be worrisome and you might want to look at the questions again in six months. You should be concerned if you if you have a situation that should be controllable and it is not. If things are improving, you will see a shift in your scores. If things are going the wrong way, start doing something about them.

Aggregate Assessment - Version 3

You are a winner if you score more than 200 on the test. You have no problems. All you have are opportunities. Everything will be better tomorrow, or the next day. Your job should be easy since you really do not have to plan or schedule. It wouldn’t matter if you did.
You will just have to think smarter if you scored between 100 and 200. Do it right the first time. Everyone pull together. Treat everyone as a customer and through continuous improvement the world will be a better place. You are on the verge of really great things and if you can avoid the attack of the killer buzzwords you will do ok. Avoid the buzzwords that do not make sense and concentrate on the basics of manufacturing. You have no problems either, just a few opportunities to show how good you are at fine-tuning the system. 

Ok, you scored below 100. You should be ashamed of yourself. You are making the job hard for those who scored 100+. They are always being compared to you. Does it feel good to be an icon? An idol? A best-in-class? If you were really a nice person you would lower your standards and make others look good. After all, no one likes a winner.

1. Information Attribute

Timely and quality information is key for successful planning and scheduling.

Questions: 1, 2, 10, 11, 22, 29, 30, 31, 32, 39

1. 
Unusual or unexpected situations around the plant are consciously looked for and provides early warning signs for potential problems.

2. 
Unusual or unexpected feedback from fellow workers is consciously looked for and provides early warning signs for potential problems.

10. Stock or inventory counts for required parts or subcomponents are validated – parts were sought and not immediately found.

11. Stock or inventory counts are found to be significantly wrong – too high or too low.

22. A large part of the start of day (shift) or morning routine concentrates on getting information about the current status of the factory floor – machines, people, material.

29. Schedules and plans use secondary information often not found in the materials master or bill of material or routing file.

30. Key data about the current status is obtained through person-to-person contact (phone or email or fax).

31. Data is not taken for granted and key information is checked or validated.

32. Through an informal network, data is sought from vendors and customers about key events or situations may affect production requirements and options.

39. Numbers and estimates for processing times, setups and expected results are optimistic.

Information is used to determine the current status of the shop floor, the availability and suitability of options, future demand, and the future capability of the plant to satisfy the demand. Combined, this information is then used to determine the what, when, where, and who that is needed to figure out the work sequence. 

Information can be obtained from official systems (e.g., MRP, ERP, order entry systems, Industrial Engineering standards, Manufacturing Engineering process sheets, Manufacturing Execution Systems, shop floor tracking systems), or can be obtained from informal sources. The informal sources may be as diverse as listening to the morning news and weather, through observing the physical structure the parts have been heaved into, to gossiping in the lavatory, to what someone says, how they say it, and what they do not say. The informal sources may be within the four walls or may extend to the customers and vendors.

If the manufacturing process is reasonably well isolated from the environment, is using mature processes and technology, and has reliable and repeatable processes, the information attribute questions will be all on the low side. 

If you scored 50-70 in this category, the scheduling problem as it relates to information availability and accessibility can be considered hard. A score of 30-50 implies that the problem dimension is one of medium difficulty. The harder the information dimension is, the more time it takes each day for acquiring and vetting the data and the higher probability of errors attributable to information processing. 

2. Predictability

If you cannot predict, you cannot schedule.

Questions: 3, 4, 5, 6, 12, 14, 15, 16, 17, 18, 24, and 26 

3. 
Unexpected products are made - before they were expected to be made or by mistake.

4. 
Unexpected quantities of a product is made – either too much or too little.

5. 
Unexpected resources (tooling, material, fixtures, machines, people) are used – the wrong one is used.

6. 
Unexpected quantities (tooling, material, fixtures, machines, people) are used – too much or too little.

12. Parts thought to exist are not found and a special production run is made to replenish the stock.

14. The time to setup a part (machine, line, or cell) is not predictable and cannot be relied upon.

15. The time to qualify a part is not predictable and cannot be relied upon.

16. The time to run a part (or batch) is not predictable and cannot be relied upon.

17. The various tools and test mechanisms are not available or not ready when the machine operator needs them.

18. Supporting personnel are not available or not ready when the machine operator needs them.

24. A large part of what was planned yesterday morning for the day did not happen as expected and what we were planning for today is dramatically different than what we expected yesterday morning.

26. Setup work is started in anticipation of material or parts arriving – not yet in hand.

If execution is not predictable to a reasonable degree, good planning and scheduling is impossible. In such a situation when a schedule is actually executed as planned, it is by luck and not by good management. However, it is possible that the planning and scheduling could be better if better or more accurate data was used (e.g., the situation is really predictable, but the schedulers and planners are not using the right data in perhaps the right way). To determine if this is the case, historical shop floor data can be collected and analyzed – the mean and standard deviation for setups, time-per-piece (or for the batch or for a rate), material arrival (requested vs. arrival), material quality (good vs. scrap), material quantity (ordered vs. delivered) etc. will provide the necessary insight into this.

High ratings for the twelve questions in this category suggest that the decision maker’s ability to predict is decreased. This will affect the ability to craft a schedule that is feasible and which can be executed as specified. For example, if the shop floor does not follow the plan and the night shift resembles the wild west, expectations for good planning are unrealistic. Questions 3, 4, 5, and 6 relate to the floor’s ability to do what was expected in terms of products, quantities, and resource usage. Or, if inventory control is sloppy and the scheduler cannot be confident about material and stock availability, planning is difficult. This is reflected in question 12. Or, if the process is not repeatable and the processing time can vary widely, the start and stop times for a batch or run will be impossible to lock in. Questions 14 through 18 focus in on the ability to predict work start and stop times.

Question 24 is a measure of stability and also serves as a cross-check on the other questions in this section. For example, if question 24 is high and the rest are low – why? The situation should be predictable, but things are changing and this could be an indication of poor decision making. Or, if question 24 is low and the rest are high, there might be good decision making going on, good usage of slack – or, the ratings were not specified correctly and this implies that further analysis is needed.

Question 26 relates to the types of decisions that may increase risk. If the situation is stable, then you can launch parallel setups and setup in anticipation of material or parts arriving from vendors or upstream operations. If the situation is highly unpredictable, such actions increase the chance that resources and time will be wasted.

If there is high unpredictability, it is still possible to do reasonable planning. This is addressed in the chapter entitled: Uncertainty In Production Control. This chapter addresses the organizational structure, scheduler task, expectations, and what heuristics a scheduler might use to avoid further damage to resource utilization. 

On the twelve questions, a score 65-84 would clearly indicate a hard situation to control. A score of 30-65 would place you in a situation of medium difficulty and a lower score implies that you have a decent factory where predictability is not your problem.

3. Recovery Options and Flexibility

If you need flexibility and do not have it, planning will not be your problem for much longer.

Questions: 8, 9, 13, 19, 20, 21, 25

8. 
Key material that is damaged or misused cannot be easily obtained and replenished from the vendor (or upstream process).

9. 
Common material is used in multiple products, usage in one can affect the production of others.

13. When a material or part shortage occurs, significant portions of the work force or plant are left idle.

19. The workforce has people or crews that need to be watched and special planning done for – not everyone is trained to the same level or is at the same level of competency.

20. When something goes wrong on one line or machine, the problem can affect other machines or resources.

21. When something goes wrong on one line or machine, the workers accidentally amplify the damage through their recovery actions.

25. Work – machine combinations are very sophisticated and it is possible to easily overlook some constraints so that infeasible schedules are created – it is not possible to build the part on the machine specified.

Questions 8, 9, and 13 address the sensitivity and robustness of the manufacturing system’s material component. For example, as question 8 alludes to, if the supply chain is lean and something terrible happens to some material, replenishment material may be hard to come by. This makes the planning and scheduling harder because options are not readily available. 

If common material is used in different products as described in question 9, it is possible for production of one part to affect the capability to produce. That is, a production run uses 100 units of something, leaving 200 which might not be enough to start another job requiring 300. This type of sensitivity to common parts can affect the sequencing; especially when there is excessive scrap on one part. 

Question 13 probes the amount of cushioning or buffering there is in the plant in terms of material inventory. If material shortage can affect major parts of the plant, then extra care will be needed to consider this each and every day which makes the problem harder and more sensitive to mistakes.
Question 19 touches briefly on the issue of worker skills and training. Often personnel are not interchangeable and with reduced head counts, there is less depth in most organizations. When something is critical to be run, the best operators are needed and when someone is sick or on vacation, there can be severe resource shortages. In certain union and other politically correct situations, it is not possible to discriminate between people in a category. For example,  if you are a printer, you can print and you can do any job any printer can. This is nice and has the air of rationality, but it fails to recognize the fact that within any category or group there will be variance and this variance can be critical at certain points in time. The more aware that you must be to personnel and personnel differences, the harder the problem becomes. You need to account for  who is working on what machine, who is working on what shift, etc. In theory, these things should be fixed and addressed. But until they are, you will need to deal with them.
Questions 20, 21, and 25 address the dynamics associated with resources. What happens elsewhere can affect you; in trying to fix the machine, the machine can be damaged further; and sometimes it is not possible to perform X while another machine is performing Y. If the machines and processes are relatively fragile, in getting them to run, in keeping them running, in having them ignore what is going on around them, then the scheduling problem intensifies. This interdependency and cascading effect can result in whole schedules needing to be re-planned and also requires more time and information to be used while making decisions.

There are seven questions in this category. If you scored 35-49, you are in the hard zone. If the people in production control are faced by a sensitive and non-robust system, the difficulty increases and it is unlikely that smooth production can be sustained. If there are few options, the schedulers will try new and innovative solutions which might create more difficulties than they resolve. A score of 20-35 is in the middle and would suggest that the dance with the devil happens occasionally, but not constantly. A lower score suggests that the supply chain and system is well designed and has built-in elasticity and inner strength. 

This grouping focuses on the problems you face when the unexpected occurs. The questions have concentrated on the physical aspects.  If you have very flexible human and physical resources, quick and cheap setups, and reasonable levels of inventory, the impact can be reduced. If you do not need shifts or days of planning to orchestrate the factory’s capability, then you can react and flow work in a very dynamic fashion. This is the world of rescheduling. If you can react at low cost, your difficulty decreases.

Unexpected situations can also arise from normal processing and are not dependent upon physical issues. If there are hundreds of processing steps and hundreds of jobs in process, it is hard to predict where work will queue up or what will be ready when. For example, manufacturers of semi-conductors often generate multiple schedules per shift to take into account the dynamic situation. They are reacting to the unpredictable ebbs and flows of material going through the departments. The ability of information systems to provide quick rescheduling is an asset in these situations.
4. Goals, Objectives and Constraints

If you do not know where you are going, how you can get there, or why you are on the journey, you are lost.

Questions: 27, 28, 33, 34, 35, 36

27. Schedules and plans (or executed work sequences) are criticized for leaving people or resources idle, or having too much overtime.

28. Schedules and plans (or executed work sequences) are criticized for having too much or too little raw, in process, or finished inventory.

33. Objectives and goals vary by the day, week, month.

34. Objectives are a mix of official and unofficial statements.

35. Number One priorities make up at least 20-50% of production. 

36. Constraints change – what options exist and what is allowed.

It is difficult to hit a moving target in the dark. It is even hard to hit a stationary target in the dark. If you cannot clearly identify the objective and hold it firm, it is unlikely that any resemblance to smooth production will exist. If you are forced to attempt the goal with your hands and feet tied together with conflicting or irrational constraints, the goal will also not be achieved. It is amazing how often management does not appear to consciously recognize conflicting statements exiting their major facial cavity. Failure by management to hold the course, be consistent, and to be forthright will demoralize and deflate any planning department. If there are too many priorities, you might as well remove all priorities and not even use the term. Between two number one priorities, which one should the scheduler choose? Regardless of the choice, the scheduler will be blamed for not choosing the other higher priority job. 

There are six questions in this grouping. A score of 30-42 indicates that you have a very dynamic and challenging environment within which to make decisions. It is unlikely that the same rules can be used repeatedly or that a replacement decision maker will recognize all of the fluid objectives and constraints. The scheduler and planner will be confused almost constantly by the changing criteria and may ultimately resort to the any-decision-is-as-good-as-any-other-decision rule that ignores all objectives and all constraints. A score of 15-30 is in the middle and would suggest that while the objectives and situation are somewhat chaotic, the majority of decisions and options are relatively well defined and can be easily worked towards. As usual, a lower score implies a better situation for making decisions.

5. Control Structure and Environmental Factors

If you have many other people making your decisions for you, or making no decisions when they should, why do you exist?

Questions: 7, 23, 37, 38

7. 
Machine operators pick the next job to do from a queue of work in front of the machine or cell.

23. At the start of day (shift) or morning, the workforce is basically on pause until the morning’s decisions are made – they just do not come in through the door, go to their workstations and continue with what was on the machine.

37. Management and Supervision change or modify the plan without consultation or without negotiation or without discussion. 

38. Time does not exist for determining the best decision or for examining several options and understanding the impacts.

Decisions are not made in a vacuum. Neither do the schedulers and planners make all of the decisions. If the workers at the machines are making dispatch decisions with limited knowledge and awareness, this can complicate the production control department’s job. The localized decisions are optimized for and by the worker, and often are not made for the betterment of the whole factory. This is called myopic optimization and is a well known effect when decentralized decision making is taken to extremes. If there are no possible side-effects of a dispatch decision, then there is no harm. This usually requires substantial inventory banks. If there is little elasticity in the system with lean inventories and short dock-to-dock flow times, the decentralized decision makers will likely make sub-optimal decisions.

The control structure and work assignment can create decision windows that are too tight. Decision making requires time and relative peace and quiet. The decision maker needs to think through options, consider impacts, and craft sequences. If there are periods of time when tremendous pressure exists for a multitude of decisions, the schedulers start solving partial problems with partial information and this can only result in periodic errors. A typical situation is when personnel have fluid job assignments day-to-day and the start of shift is a panic situation of who goes where and who does what.

The work environment is part of this topic - who gets a private office, who gets a door, who is working close by. If the schedulers work in an area with much clamoring and a mighty din, the ability to concentrate will be diminished and again, errors can result.

The power structure and who can change the schedule can affect the quality of production control. If the plan is constantly being changed by management or other personnel, it is doubtful if any formalized production control will be successful. 

A score of 20-28 implies that the situation within which you are trying to perform production control is inherently hard. People are making decisions outside of the formal production control system that the planners and schedulers have no control over. Furthermore, the actual environment is chaotic and not conducive to good decision making. Darn hard to create schedules in this situation and expect to see any semblance of them later as the work gets executed. Unfortunately, the production control department is usually held accountable for these other decisions as well and their impact. A score 8-20 is in the mid-range and while it is not ideal, there is some hope for reasoned and controlled decision making. It is possible that some actual control will reside in the hands of production control and that the department can be fairly held accountable. A low score implies that proper decision distribution has occurred and that a suitable work environment exists.

Summary

In this first assessment, we have attempted to highlight a number of factors associated with five themes:

· Information,

· Predictability

· Recovery Options And Flexibility

· Goals, Objectives, and Constraints

· Control Structure and Environmental Factors

that affect what we call the hardness of the production control problem. 

By considering the thirty-nine questions and rating yourself on each one, you can get a handle of what type of situation you are in. In the chapters in the book, we will talk about easy,  middle-of-the-road, and hard situations; the good, the bad, and the ugly. Purists will argue that the factory should be changed so that the production control department has what we call an easy time of it. Every factory should be good. If the machines are unreliable, fix or replace them. If the suppliers are problematic or employees cause problems, replace them. If someone makes a decision out of turn, discipline them and rid your factory of them. If someone changes an objective in midstream, dump them overboard. If you can do all of this, we would like our luxury sport cars delivered next Wednesday too. We prefer red ones that are Italian with prancing horses.

While it is reasonable and nice to expect firms to identify weaknesses and make a constant effort to improve, it is unrealistic to assume that all things can be fixed immediately or that all things can be fixed. Unless you are living in a new plant and have low process uncertainty, or exist in one of the best plants in the world, there will be some problems in paradise.  It is for those less than perfect factories that we wrote the book. You need to understand where you are. You need to think about plotting a course for the future. You need to be able to explain to others what might be silly to undertake, what the necessary preconditions are, and why you might be doing the best possible decision making considering the chaos you work in.
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