Understanding the Scheduling Module
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The Production Schedule Module is based on the following setup:
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When a selection of serial number tracking method is made during the system setup, the serial

number tracking method selection is permanent.





Currently, the system assigns the Average Hrs/Work Day as 24 hours. Changes can not currently be made to this field in the setup – it is for display only.

Process time is calculated from data in the following screen:
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First, the user setups the run/setup time for each WC in the WC and Activity routing Setup screen.

Let’s take two jobs from sample data set for the same product number with different quantities and completion dates.
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Now let’s examine what is going on behind the scene when job # 233 is scheduled. The job is already in process, with the the material in the AUTO INSERT station.
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1. STAG WC – setup time 7.2 min, run time 8.4 min, current qty is 0 therefore the time we need to process out of the Material Staging is zero.

2. AI WC – setup time 13.8 min, run time 14.4 min, current qty is 25 the time we need to process these quantities out of the AI work center calculated as following: Process_time_h=(SetuptimeM+RunTimeM*Curr_qty)/60. For the AI WC : Process_time_h = (13.8+14.4*25)/60, Process_time in hours  (Process_time_h) = 6.23 (Hours)

3. TU WC – Setup time 36 min, run time 30 min, current quantity is 0, but 25 units are yet to be processed and to calculate how much time we need we will use quantity of 25 in the formula above, so the process_time_h for the TU will be 13.1 (Hours).
4. FASY WC - Setup time 6.6 min, run time 4.8 min, current quantity is 0, but 25 units are yet to be processed and to calculate how much time we need we will use quantity of 25 in the formula above, so the process_time_h for the FASY will be 2.11 (Hours).

5. FGI WC – This WC as well as a SCRAP WC should not have any setup/run time set and if entered will be ignored. 
6. We now have the time for each process remaining in the job calculated and now we need to find what the priority for this job. Here is how the system will do that:

6.1. Calculate total process time required to finish the job, in case of the job # 233 it will be 21.44 (Hours).
6.2. Calculate total hours between the due date and the start date for each work order, excluding weekends. If the start date is earlier than the current date, we will use today’s date in the calculation. If the start date is later than today’s date we will use what ever date the user has assigned. For the job # 233 start date will be 01/10/2007 and complete date 02/12/07. There are 10 non-working days between theses two dates according to the production calendar. The number of hours between complete date and start date minus 10*24 hours for the weekends will give us the time we have to complete job # 233. Total hours available to complete the job  = 540.8025(Hours).

6.3. Now the Slack time is calculated, which is the time between total hours available to finish the job (540.8025) and total process time required to finish the job (21.44) and we will get 519.3625 slack hours.

6.4. Now we can calculate the priority of the job – the job gets higher on the priority list as the difference between process time and total available time become smaller, so the priority is found as (Slack Time)/(Total Process Time). For convenience we also multiply the result by 100 and use only integer portion of the number. Any jobs that are late or will be late will get a priority number smaller than 1 and at this point the user (planner or a production engineer) will have to decide which job from those that are late needs to be processed first, so all the jobs that have priority number one or less will be initially assigned a priority of one.  In case the priority number will be higher than 900 (like in case of the job #233) it means that the job is very low on the list of the priorities and will be assigned number 900 (the maximum highest number/lowest priority) as priority. For the job # 233, the integer portion of the priority calculated is (519.3625 /21.44) * 100 = 2422. The job will be assigned priority of 900.
 Now let’s examine the mechanism for calculating the initial date/time out of each work center. This will be an approximation for the user because it becomes inaccurate the moment the users proceed with assembly faster or slower than calculated on the floor. This time will not be recalculated when the qty are moved from one work center to the next one, only the priority will be recalculated. To calculate time the user can spend in each work center we have to take into consideration the time required in the work center but we also have to distribute the extra time (slack) time we have in-between each operation. If we distribute the slack time equally between all the operations we might have a problem if something goes wrong later in the process, like broken equipment, a worker had to leave unexpectedly, etc, and the job will be not completed in time. To avoid this, the distribution of the slack time will start from the beginning (or next) operation and will be increased as we approach the slack time for the last operation. This way we will assure that we will have enough time for emergencies surprises as we go along with the process. A logarithmic scale is used to distribute the slack time in-between the operations. Let’s take a look using job 233 how the numbers are calculated: We have 3 operations that are time consuming, exclude STAG because the quantity are already out of it and FGI and SCRAP because normally the process will not go through it. The extra number of hours for this job is 519.3625. 
We calculate the log of each break:

Break
Log

1 0

2 0.69

3 1.10


Totaling 
1.79
Then finding the percentage of each of these times the total slack hours :

Break
Log



Slack time

1 0
/ 1.79 
x
519.3625
=
0

2 0.69
/ 1.79 
x
519.3625
=
200.9168411
3 1.10
/ 1.79 
x
519.3625
=
318.4456589


Totaling 




519.3625 hours
6.5. To distribute it first we create a logarithmic scale. Here is what we will get. 

a. AI – will need 6.23 hours and no additional time added so the date/time out will be 01/10/2007 05:49:54 pm

b. TU – will need 13.1 hours + 200.9168411 hours (portion of the 519.3625 extra hours or a slack time) =214.0168411. You can see that date out will be in more than 8 days with a weekend in the middle, so date out will be 01/23/2007 03:41:32 pm

c. FASY – will need 2.11 + 318.4456589 = 320.5556589, which is more than 13 days plus weekends that make the out date/time 02/12/2007 12:00:00 am.

d. FGI – Job is closed.

Here the picture of the job # 233 scheduled
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6.6. As we saw the priority of this job will be 900, very low on the list. Now we will schedule job # 232 for the same product but qty of 1000, which are still in the STAG work center and it has an earlier complete date. As you see from the picture below this job requires 119.13 hours to finish versus 21.44 hours for the job #233. It has only 252.1481 hours to complete this job. Slack time for this job will be 133.0181 hours, which will bring us to priority of 111 for this job 
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Here is how 133.0181 hours of the slack time will be distributed between 4 operations (STAG is still included quantities are still at the STAG work center).

1. slack time 0.00

2. slack time 29.01180889

3. slack time 45.98262917

4. slack time 58.02361778

Here is what the dates out will look like for this job and of course it cannot make it in time at the set up and run time rate the user entered and it will have number 1 priority on the list.
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Here the picture of the WK center page after moving the quantity of 1000 for the job 232 to the AI work center. If you sort it by priority you will see that job among others with priority of 130 and job 233 on the bottom of the list with priority of 900.
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But let’s say that the user decided to move product in this job even further (see picture below) and now qty of 100 is still in the AI work center, but qty of 900 is already moved into TU work center.
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Now if you check production schedule screen you will see that priority for the job # 232 has changed. See Picture for AI work center:
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See picture for TU work center:

[image: image11.png]Production Schedule 2.4 =]

ef@ulx|®fe
wecatr | wokouer | uscwwes | twe | wa | beckes
= e S
[ ]o1/08/2007 12:44:44 0000000230 1.00000} 45| 0.413[01/08/2007 12:00:00 AM| 80| 80|
T 70025 T

0411772007 10:58:52 PM] 0000000231 | 1.00000) 15

75

0212672007 11:24:58 AM[ 0000000228 _| 90000000 8 0.683(02/08/2007 12:00:00 A 75





