APPENDIX 4: MUSIER AND EVANS SCHEDULING ALGORITHM CODE

HHHHHT T T T

I ME_Heuristic.cpp Musier and Evans Algorithm I
I I
I Progammer: Niem-Trung L. Tra 1
I Compiler: Microsoft Visual C++ ver 5.0 I
1 Platform: Pentium 11 350, Windows 98 1
I Date: October 1999 I
I I
I This algorithm schedules jobs randomly. I
I I
1 First, the program reads an external file named "orders.txt" consisting of: 1
I Customer Number I
1 Product Type 1
Il Due Date I
I Customer Order Quartity (in batches) /1
I Next, the customer orders are assigned a random number and then the orders are sorted  //
I by the assigned random number in accending order, list N. Next each jobisplacedon  //
I another list, S, and the partial schedule tardinessistested. If thereisno tardy jobs, then //
I the next job onlist N is placed on list Sand the new partial schedule sequenceistested //
I for tardiness. If ajob from list N cannot be added to the schedule without causing 1
I tardiness, it isremoved from list S until all other non-tardy jobs have been scheduled.  //
I Finaly, the production schedule is saved to a file named " schedule.txt". I
I I
i i e
#include <fstream.h> /I for filel/O

#include <iomanip.h>
#include <stdlib.h>
#include <time.h>

int index =0,
i,
list=0,
count,
end =0,
total,
found =0,
length =0,
change =0,
random,
custNumber,
prodType,
dueDate,
quantity;

double totTardy =0,
scheduleTime,
tardyTime,
lateTime[ 100][4],
temp[100][3],
order[100][5];

clock_t beginScheduleTime,
endScheduleTime,

I/ allows use of setw and setprecision
/I allows use of rand()
/I allows use of clock to determine CPU time

/I position where item belongs

/I partial list length

// loop control variable

// end of the possible list of jobs

/[ total jobs on partial sequence list

/1 0 = position not found, 1 = position found
Il length of ordered list

/l number of changeovers

Il customer number

/I product type ordered

/I order due date

/I quantity customer ordered in batches

/I total hours of tardy jobs

Il customer #, type, time in weeks, tardy
Il custNumber, prodType, dueDate, quantity

/I CPU time to find schedule
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beginTardyTime, // CPU time to find total tardinesstime

endTardyTime;

ifstream inorders; /I input file with customer order information
of streamoutschedule; /I output file for production schedule
ofstreamouttardy; I
of streamoutimprovschd; I

void main()

{
beginScheduleTime = clock();
void shift(); /I subroutine to shift job list down
void shiftup();
void changeover(); /I subroutine to add changeover "jobs’
void write(); /1 subroutine to write schedule to file
void tardiness(); /1 subroutine to calculate tardiness
inorders.open("book1.txt"); /I open input file
if (linorders)

cout << "** Can't openinput file**" << endl;

return;
}
outschedul e.open("schedule.txt"); /I open output file
if (foutschedule)
{
cout << "** Can't open output file**" << endl;
return;
}

outschedule.setf(ios::fixed, ios::floatfield); // turn on manipulators

outtardy.open(“tardy.txt"); /I open output file
if ('outtardy)

cout << "** Can't open output file**" << endl;

return;
}
outtardy.setf(ios::fixed, ios::floatfield); /I turn on manipulators
outimprovschd.open("improvschd.txt"); /I open output file
if ('outimprovschd)
{
cout << "** Can't open output file**" << endl;
return;
}
outimprovschd.setf(ios::fixed, ios::floatfiel d); // turn on manipulators

Il Read firgt line of input file and puts it on the ordered list.
Il There is an assumption made in this program that the data file has
/1 been setup correctly to input the correct data types.

srand(1);
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inorders >> order[0][Q] >> order[0][1] >> order[0][2] >> order[0][3];
order[0][4] = rand()%6100;
length++;

/I Read next line of input file.

inorders >> custNumber >> prodType >> dueDate >> quantity;
random = rand()%100;

/I Check to seeif there are anymore jobs to schedule.

while (dueDate!=-999)
{

/I Find where it goes in ordered list by random number.
while (found == 0)

if (random >= order[index][4])

{ index++;
if (index == length)
{ found = 1,
}

}

else

{
found =1,

}

/1 Shift list[index...length-1] down one if necessary.
shift();
I Insert customer order information into ordered list and increment list length.

order[index][0] = custNumber;
order[index][1] = prodType;
order[index][ 2] = dueDate;
order[index][ 3] = quantity;
order[index][4] = random;
length++;

/I Read ancther line of input from file;

inorders >> custNumber >> prodType >> dueDate >> quantity;
random = rand()%100;
index = 0;
found = 0;
}

/I Partial Sequence Job List



for (count = 0; count<length; count++)

{
for (j =0;j <4;j++)
{
temp[count][j] = order[count][j];
order[count][j] = 0;
}
}
end = length;
length = 0;

order[length][0] = O;
order[length][1] = 4;
order[length][2] = 1000;
order[length][3] = 4./5,;
length++;

changet+;

tardiness();

total = length;

for (list = 0; list <= end; list++)

if (total<length)
total = length;
if (totTardy==0)

if (list<end)

{
if (total>length)

index = length;
length = total;
shift();
length = index;
total++;

}

order[length][0] = temp[list][O];
order[length][1] = temp[list][1];
order[length][2] = temp[list][2];
order[length][3] = temp[list][3];
if (order[length-1][1]==order[length][1] || order[length-1][1]>3)
{
if (order[length-1][1]>3)
{

if (order[length][1]<3)
order[length-1][ 1]=4;

else
order[length-1][ 1]=5;

}

length++;

tardiness();
}
else
{
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index = length;
total++;

length = total;
changeover();
changet++;
index++;

length = index + 1;
total++;
tardiness();

for (count = 0; count<total; count++)

if (count > length & & order[count][0]==0)

total--;
}
}
}
}
ese
{
length--;
order[total][O] = order[length][O];
order[total][1] = order[length][1];
order[total][2] = order[length][2];
order[total][3] = order[length][3];
index = length;
length =total;
shiftup();
length = index;
if (order[length-1][1]>3)
{
length--;
index = length;
length = total;
total--;
shiftup();
length = index;
}
totTardy = 0;
if (list<end)
list--;
}
}
I Sort remaining jobs by EDD

for (index = length; index < total-1; index++)

if (order[index][2]>order[index+1][2])

custNumber = order[index][Q];
prodType = order[index][1];
dueDate = order[index][2];
quantity = order[index][3];
order[index][O]=order[index+1][O];
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order[index][1]=order[index+1][1];
order[index][2]=order[index+1][2];
order[index][3]=order[index+1][3];
order[index+1][O]=custNumber;
order[index+1][1]=prodType;
order[index+1][2]=dueDate;
order[index+1][3]=quantity;

index = length-1;

}
/I Add changeovers for remaining late jobs
for (count = 0; count<total; count++)

if (count > length & & order[count][0]==0)
total--;

}
for (index = length; index < total; index++)
if (order[index-1][1]!=order[index][1] && order[index-1][1]!=4 & & order[index-1][1]!=5)
{
length =total;
changeover();

total++;
changet+;

}

endScheduleTime = clock();
scheduleTime = double (endScheduleTime - beginScheduleTime)/CLOCKS PER_SEC;
length = total;

/I Calculate Completion Date

beginTardyTime = clock();

tardiness();

endTardyTime = clock();

tardyTime = double (endTardyTime - beginTardyTime)/CLOCKS PER_SEC;
/I Writing schedule to output file.

write();

inorders.close(); /I close input and output files
outschedule.close();

outtardy.close();
}

i
i

void shift() /1 shiftsjob list down

for (count = length - 1; count >= index; count--)
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order[count+1][O] = order[count][O];
order[count+1][1] = order[count][1];
order[count+1][2] = order[count][2];
order[count+1][3] = order[count][3];
order[count+1][4] = order[count][4];

}

i
T T T

void shiftup() /I shifts the schedule up a unit

for (count = index; count <= length ; count++)
{
order[count][0] = order[count+1][0];
order[count][1] = order[count+1][1];
order[count][2] = order[count+1][2];
order[count][3] = order[count+1][3];
order[count][4] = order[count+1][4];

}

T T T
T T T T

void changeover() // add changeover 'jobs' to the schedule

I Insert first changeover for partial job list
shift();

order[index][0] = O;
order[index][2] = 1000;
order[index][3] = 4./5.;

if(order[index+1][1]==1 || order[index+1][1]==2)
order[index][1] = 4;
else
order[index][1] =5;
}

e
e

void tardiness() /I determines the tardiness of ajob based on 6.5 working hours/shift,
I 3 shifts per day, 7 days per week
{
const double m14Change = 195./60, I/ changeover time (shift-hr) for M14
rpChange = 243.75/60, I/ changeover time (shift-hr) for RP910
mix865 = 128.25/60, /I processtime/ batch of M865
mix831 = 152.02/60, /I processtime/ batch of M831
mix910 = 196.52/60, /I processtime/ batch of RP910
cutter = 15.38/60; I/ dehy process time/ batch
double process = 0.; /I total processtime for all jobs
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void tardy(double process);

for (count = 0; count < length; count++)

{
lateTime] count][O] = order[count][Q];
lateTime] count][ 1] = order[count][1];

if (order[count][1]==4)
{

process = process + m14Change;
lateTime[ count][2] = process;
lateTime] count][3] = 0;

}
elseif (order[count][1]==5)

process = process + rpChange;
lateTime] count][2] = process;
lateTime] count][3] = 0;

}
elseif (order[count][1]==1)

if (order[count-1][1]>3)
process = process + (mix865+cutter* (order[count][3]-1));
else
process = process + (cutter* order[ count][3]);
lateTime[ count][2] = process;
tardy(process);

}
elseif (order[count][1]==2)

if (order[count-1][1]>3)
process = process + (mix831+cutter* (order[ count][ 3]-1));
else
process = process + (cutter* order[ count][3]);
lateTime[ count][2] = process;
tardy(process);

}
eseif (order[count][1]==3)
if (order[count-1][1]>3)
process = process + (mix910+cutter* (order[ count][ 3]-1));
else
process = process + (cutter* order[ count][3]);

lateTime[ count][2] = process;
tardy(process);

}

e
e

void tardy(double process)

double late;
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late = process - order[count][2];
if (late<0)

lateTime[ count][3] = O;
else

lateTime] count][ 3] = late;

totTardy = totTardy + lateTime[ count][3];
}

e
T T T

void write() I/ write schedule to file
for (count = 0; count<length; count++)
for (index = 0; index < 5.*order[count][3]; index++)

outschedule << order[count][0] << " "<< order[count][1] << " "
<< order[count][2] << " "<< order[count][3] << endl;

}
for (count = 0; count< length; count++)
{
for (index = 0; index < 4; index++)
{
outimprovschd<<order[count][index]<<" ";
outtardy << lateTime[count][index] <<" ";
cout << lateTime[count][index] <<" *;
}
outimprovschd<<endl;
outtardy <<order[count][2]<<end!;
cout << endl;
}

outimprovschd<<0<<" "<<0<<" "<<0<<" "<<-999;
cout << "Total Tardiness (Hours): " << totTardy << endl;
cout << "CPU time to develop schedule: " <<
setw(10) << setprecision(8) << scheduleTime << endl;
cout << "CPU time to determine total tardy hours: " << tardyTime << end!;

}
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APPENDIX 5: KU AND KARIMI SEQUENCE BUILDING ALGORITHM CODE

i
Ku and Karimi Algorithm I

1

KK_Heuristic.cpp

Programmer: Niem-TrungL. Tra I
Compiler: Microsoft Visual C++ ver 5.0 I
Platform: Pentium 11 350, Windows 98 I
Date: October 1999 1

This algorithm schedules jobs based on inserting each job in all possible positionsof a  //
good partial sequence.

First, the program reads an external file named "book2.txt" consisting of: 1

Customer Number
Product Type
Due Date

Customer Order Quartity (in batches)

Next, the customer orders are sorted by earliest due date, list order. Next each job is 1
placed on another list, sequence, in every position and the partial scheduletardinessis  //
tested. The sequence w/ the minimal tardy jobs is selected and the next job isaddedto  //
the sequence. If the sequence tie for minimal tardy jobs, the first sequence generated is  //
selected. This processis continued until all jobs, form the N list, have been placed on 1
the Slist. Finally, the production schedule is saved to afile named "schedule.txt". 1
ittt

#include <fstream.h>
#include <iomanip.h>
#include <stdlib.h>
#include <time.h>

int

double

I

oldi,

i

index =0,
list=0,

count,
end=0,
found = 0,
origlength,
length =0,
change =0,
minSequence,
custNumber,
prodType,
dueDate,
quantity;
totTardy =0,

minTotTardy = 1000000,

scheduleTime,
tardyTime,
lateTime[ 100][4],
sequence] 100][5],
temp[100][3],
order[100][5];
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[l for filel/O

/I alows use of setw and setprecision

/1 dlows use of rand()

/I allows use of clock to determine CPU time

// index for where new job is placed

Il original i value

// index for array position

/1 position where item belongs

I/ index for jobs placed

/I number of jobs

// end of the possible list of jobs

/1 0 = position not found, 1 = position found
// original length before inserting new job
/I length of ordered list

// number of changeovers

Il sequence that gives minimal tardy hours
/I customer number

/I product type ordered

/ order due date

/I quantity customer ordered in batches

/I total hours of tardy jobs

/I minimal tardy hours

Il customer #, type, time in weeks, tardy

/I custNumber, prodType, dueDate, quantity
/I custNumber, prodType, dueDate, quantity
/I custNumber, prodType, dueDate, quantity



clock_t beginScheduleTime,
endScheduleTime,
beginTardyTime,

endTardyTime;

ifstream inorders;
ofstreamoutschedule;
ofstreamouittardy;

of streamoutimprovschd;

void main()

beginScheduleTime = clock();
void shift();

void changeover();

void copyjoblist();

void write();

void tardiness();

inorders.open("book1.txt");
if (linorders)

{

/I CPU time to find schedule

/I CPU time to find total tardinesstime

/I input file with customer order information
/I output file for production schedule

// subroutine to shift job list down

/I subroutine to add changeover "jobs’

/I subroutine to copy job order to new list
/1 subroutine to write schedule to file

/1 subroutine to calculate tardiness

/I open input file

cout << "** Can't open input file **" << endl;

return;

}

outschedul e.open("schedule:txt™);
if (foutschedule)

{

// open output file

cout << "** Can't open output file**" << endl;

return;

}

outschedule.setf(ios::fixed, ios::floatfield);

outtardy.open(“tardy.txt");
if (‘outtardy)

/[ turn on manipulators

/I open output file

cout << "** Can't open output file**" << endl;

return;

}

outtardy.setf(ios::fixed, ios::floatfield);

outimprovschd.open("improvschd.txt");

if ('outimprovschd)

// turn on manipulators

/I open output file

cout << "** Can't open output file**" << endl;

return;

}

outimprovschd.setf(ios::fixed, ios::floatfiel d);

// turn on manipulators

Il Read firgt line of input file and puts it on the ordered list.
Il There is an assumption made in this program that the data file has
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I been setup correctly to input the correct data types.

inorders >> order[0][O] >> order[0][1] >> order[0][2] >> order[0][3];
length++;

/I Read next line of input file.
inorders >> custNumber >> prodType >> dueDate >> quantity;
/I Check to seeif there are anymore jobs to schedule.

while (dueDate!=-999)
{

/I Find where it goes in ordered list by EDD.
while (found == 0)

if (dueDate > order[index][2])

index++;
if (index == length)
{ found =1,
} }
elseif (dueDate == order[index][2])
{ if (quantity > order[index][3])
found = 1,
else
{
index++;
if (index == length)
{ found =1,
}
}
}
else
{
found =1,
}

/I Shift list[index...length-1] down one if necessary.
shift();

I Insert customer order information into ordered list and increment list length.
order[index][0] = custNumber;
order[index][1] = prodType;

order[index][2] = dueDate;
order[index][3] = quantity;
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length++;

/I Read another line of input from file;
inorders >> custNumber >> prodType >> dueDate >> quantity;
index = 0;

found = 0;
}

/I Partial Sequence Job List
for (count = 0; count<length; count++)
for (j =0; ) <4;j++)

temp[count][j] = order[count][j];
order[count][j] = sequence] count][j];

}
}
end = length;
length = 0;

order[length][0] = temp[list][O];
order[length][1] = temp[list][1];
order[length][2] = temp[list][2];
order[length][3] = temp[list][3];

length++;
changeover(); /I adding initial changeover
changet+;
for (index = 0; index<=length; index++) Il initial partial sequence list
{
for (j=0;j <4;j++)
sequence[index][j] = order[indeX][|];
}
for (list = 1; list < end; list++) Il for @l jobs ordered
{
minTotTardy = 1000000;
length++;
origlength = length;
for (i = 1; i <=length; i++) /I for al postionsin partial sequence
{ oldi =i;
if (i<length) /l insert job in first i-th position
{
index =1i;
shift();

orderi][0] = temp[list][O];
order[i][1] = temp[list][1];
orderi][2] = temp[list][2];
orderi][3] = temp[list][3];

/I determine if a CO needs to be added
if (order[i-1][1]>3|lorder[i][1]==order[i-1][1])
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if (order[i-1][1]>3)
{

if (order[i][1]<3)
order[i-1][1]=4;
else
order[i-1][1]=5;

length++;
index = 1i;
changeover();
changet+;
i++;

}

if (i'=length)
/I if job same as next
if (order[i+1][1]<4 && order[i][1]!=order[i+1][1])
{

index=i+1;
length++;
changeover();
index=i;
changet+;

}

tardiness();
totTardy = 0;
length = origlength;
copyjoblist();

i = oldi;

/I defining good partial sequenceto use for next iteration
index = minSequence;
shift();
order[index][0] = temp[list][O];
order[index][1] = temp[list][1];
order[index][2] = temp[list][2];
order[index][ 3] = temp[list][3];

for (index = 0; index<=length; index++) /I partial sequence list w/ changeovers added

{if (index > 0)
{if(order[index][ 1]==order[index-1][ 1] |lorder[index-1][ 1]>3||order[index][ 1] >3)
{ for (j =0; ) <4;j++)
sequencefindex][j] = order[index][j];
}
ese
length++;
changeover();

for(j =0;j <4 j++)
sequence|index][j] = order[index][j];
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}
else
{
for j=0;] <4 j++)
sequence[index][j] = order[indeX][|];
}

}

endScheduleTime = clock();
scheduleTime = double (endScheduleTime - beginScheduleTime)/CLOCKS PER_SEC;

/I Calculate Completion Date
beginTardyTime = clock();

tardiness();
endTardyTime = clock();
tardyTime = double (endTardyTime - beginTardyTime)/CLOCKS _PER_SEC;

I/ Writing schedule to output file.

write();

inorders.close(); /I close input and output files
outschedule.close();

outtardy.clos&();

outimprovschd.close();

}

T T T T
T T T T T

void shift() I/ shiftsjob list down

{
for (count = length - 1; count >= index; count--)
{
order[count+1][O] = order[count][O];
order[count+1][1] = order[count][1];
order[count+1][2] = order[count][2];
order[count+1][3] = order[count][3];
}
}

e
e

void copyjoblist()// copy job list from order[][] to sequence]][]
for (index = 0; index<length; index++) /I refresh partial sequence list

for j=0;j < 4; j++)
order[index][j] = sequence]index][j];

}
T T T T ]
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void changeover()

shift();
order[index][0] = O;

order[index][2] = 1000;

order[index][3] = 4./5.;

/l add changeover 'jobs' to the schedule

if (order[index+1][1]==1 || order[index+1][1]==2)
order[index][1] = 4;

else

order[index][1] =5;

}

e
e

void tardiness() // determines the tardiness of a job based on 6.5 working hours/shift,
I 3 shifts per day, 7 days per week
{
const double P1Change = 195./60, /I changeover time (shift-hr) for M14
P3Change = 243.75/60, Il changeover time (shift-hr) for RP910
P1 = 128.25/60, I processtime/ batch of M865
P2 = 152.02/60, /I processtime/ batch of M831
P3 =196.52/60, Il processtime/ batch of RP910
dehy = 15.38/60; Il dehy processtime/ batch
double process = 0.; /[ total processtime for all jobs

void tardy(double process);

for (count = 0; count <= length; count++)

{

lateTime[ count][0] = order[count][O];
lateTime[ count][ 1] = order[count][1];

if (order[count][1]==4)
{

process = process + P1Change;
lateTime[ count][2] = process;
lateTime] count][3] = 0;

}
elseif (order[count][1]==5)

{

process = process + P3Change;
lateTime] count][2] = process;
lateTime] count][3] = 0;

}
elseif (order[count][1]==1)

if (order[count-1][1]>3)

else

process = process + (P1+dehy* (order[count][3]-1));

process = process + (dehy* order[ count][3]);

lateTime] count][2] = process;
tardy(process);
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}
elseif (order[count][1]==2)

if (order[count-1][1]>3)

process = process + (P2+dehy* (order[count][3]-1));
else

process = process + (dehy* order[count][3]);
lateTime[ count][2] = process;
tardy(process);

}
eseif (order[count][1]==3)
if (order[count-1][1]>3)
process = process + (P3+dehy* (order[ count][3]-1));
else
process = process + (dehy* order[ count][3]);

lateTime] count][2] = process;
tardy(process);

}
if (totTardy < minTotTardy)
if (totTardy==0)
i=length+1;
minTotTardy = totTardy;

minSequence = index;

}

T T T
T T T ]

void tardy(double process)
double late;
late = process - order[count][2];
if (late<0)
lateTime] count][3] = 0;
else

lateTime] count][ 3] = late;

totTardy = totTardy + lateTime[ count][3];
}

e
i

void write() // write scheduleto file
for (count = 0; count<=length; count++)
for (index = 0; index < 5.* sequence] count][3]; index++)

outschedule << sequence[count][0] << " "<< sequence[count][1] << " "
<< sequence] count][2] << " "<< sequence] count][3] << endl;
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}

for (count = 0; count<= length; count++)

{
for (index = O; index < 4; index++)
{
outimprovschd << sequence[count][index] <<" ";
outtardy << lateTime{count][index] <<" ";
cout << lateTimef count][index] <<" *;
}

outimprovschd<<endl;
outtardy << endl;
cout << endl;

outimprovschd<<0<<" "<<0<<" "<<0<<" "<<-999;
cout << "Total Tardiness (Hours): " << totTardy << endl;
cout << "CPU time to develop schedule: " <<
setw(10) << setprecision(8) << scheduleTime << endl;
cout << "CPU time to determine total tardy hours: " << tardyTime << endl;
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APPENDIX 6: GREEDY HEURISTIC ALGORITHM CODE

i

I EDDHeuristic.cpp Greedy Heuristic 1
I I
1 Programmer: Niem-Trung L. Tra I
I Compiler: Microsoft Visual C++ ver 5.0 I
1 Platform: Pentium 11 350, Windows 98 I
I Date: September 1999 I
I I
I This algorithm schedules jobsin the order of earliest due date. 1
I 1
1 First, the program reads an external file named "book2.txt" consisting of: 1
I Customer Number I
1 Product Type I
Il Due Date I
I Customer Order Quartity (in batches) /
I Next, the customer orders are sorted by earliest due date, forming the production schedule. /1
I Finaly, the production schedule is saved to a file named "schedule.txt". 1

i

#include <fstream.h>

#include <iomanip.h>

#include <time.h>

int

double

clock t

index =0,
count,
found =0,
length =0,
change =0,
custNumber,
prodType,
dueDate,
quantity;

totTardy =0,
scheduleTime,
tardyTime,
lateTime[ 100][4],
order[100][4];

beginScheduleTime,
endScheduleTime,
beginTardyTime,
endTardyTime;

ifstream inorders;
ofstreamoutschedulg;
ofstreamouttardy;

of streamoutimprovschd;

void main()

{

beginScheduleTime = clock();

void shift();
void changeover();

100

[/l for file1/O
/I dlows use of setw and setprecision
/I dlows use of clock to determine CPU time

/I position where item belongs

/I'loop control variable

// 0 = position not found, 1 = position found
Il length of ordered list

// number of changeovers

I/ customer number

/I product type ordered

/ order due date

Il quantity customer ordered in batches

/] total weeks tardy

Il customer #, type, time in weeks, tardy

/I custNumber, prodType, dueDate, quantity
/I CPU time to find schedule

/I CPU time to find total tardinesstime

/I input file with customer order information
/I output file for production schedule

/I output file for production schedule

/I output file for improvement

// subroutine to shift job list down
/1 subroutine to add changeover "jobs"



void write();

void tardiness();

inorders.open("book1.txt");

if (linorders)

{
cout << "** Can't open input file **" << endl;
return;

}

outschedul e.open("schedule.txt");
if (loutschedule)

{

cout << "** Can't open output file**" << endl;
return;

}
outschedule.setf (ios::fixed, ios::floatfiel d);

outtardy.open("tardy.txt");
if (‘outtardy)
{

cout << "** Can't open output file**" << endl;
return;

}
outtardy.setf(ios::fixed, ios::floatfield);

outimprovschd.open("improvschd.txt");

if ("outimprovschd)

{
cout << "** Can't open output file**" << endl;
return;

}

outimprovschd.setf (ios::fixed, ios::floatfiel d);

Il Read firgt line of input file and putsit on the ordered list.
/] There is an assumption made in this program that the datafile has
/I been setup correctly to input the correct data types.

/l subroutine to write schedule to file
/I subroutine to calculate tardiness
I/l openinput file

/I open output file

// turn on manipulators

/I open output file

/ turn on manipulators

// open output file

/[ turn on manipulators

inorders >> order[0][ O] >> order[0][1] >> order[0][2] >> order[0][3];

length++;

/I Read next line of input file.

inorders >> custNumber >> prodType >> dueDate >> quantity;

/I Check to seeif there are anymore jobs to schedule.

while (dueDate!=-999)
{

// Find where it goesin ordered list by EDD.

while (found == 0)
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if (dueDate > order[index][2])

{ index++;
if (index == length)
{ found =1,
} }
eseif (dueDate == order[index][2])
{ if (quantity > order[index][3])
found =1,
else
{
index++;
if (index == length)
found = 1,
}
}
}
else
{
found =1,
}

}
/1 Shift list[index...length-1] down one if necessary.
shift();
I Insert customer order information into ordered list and increment list length.
order[index][0] = custNumber;
order[index][1] = prodType;
order[index][2] = dueDate;
order[index][ 3] = quantity;
length++;
/I Read ancther line of input from file;
inorders >> custNumber >> prodType >> dueDate >> quantity;
index = 0;

found = 0;
}

/I Add Changeover "Jobs'

changeover();

endScheduleTime = clock();

scheduleTime = double (endScheduleTime - beginScheduleTime)/CLOCKS_PER_SEC;
/I Calculate Completion Date

beginTardyTime = clock();
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tardiness();

endTardyTime = clock();

tardyTime = double (endTardyTime - beginTardyTime)/CLOCKS PER_SEC;
/I Writing schedule to output file.

write();

inorders.close(); /I close input and output files
outschedule.close();

}

s
s

void shift() /I shiftsjob list down
for (count = length - 1; count >= index; count--)
order[count+1][0] = order[count][0];
order[count+1][ 1] = order[count][1];

order[count+1][2] = order[count][2];
order[count+1][3] = order[count][3];

}

i
i

void changeover() // adds changeover 'jobs to the schedule
int change; // number of changeovers scheduled
shift();

I Insert customer order information into ordered list and increment list length.

order[index][0] = O;

order[index][2] = 1000;

order[index][3] = 4./5.;

if (order[index+1][1]==1 || order[index+1][1]==2)
order[index][1] = 4;

else
order[index][1] = 5;

length++;
changet++;

for (index = 2; index<length; index++)
if (order[index-1][1]!=order[index][1] & & order[index-1][1]!=4 & & order[index-1][1]'=5)
shift();
/I Insert customer order information into ordered list and increment list length.

order[index][0] = 0;
order[index][2] = 1000;
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order[index][3] = 4./5.;

if(order[index+1][1]==1 | order[index+1][1]==2)

order[index][1] = 4;
else

order[index][1] = 5;
length++;
change++;

}

s
s

void tardiness() /I determines the tardiness of ajob based on 6.5 working hours/shift,
I 3 shifts per day, 7 days per week

{
const double P1Change = 195./60,

P3Change = 243.75/60,
P1 = 128.25/60,

P2 = 152.02/60,

P3 = 196.52/60,

dehy = 15.38/60;

double process = 0.;
void tardy(double process);

for (count = 0; count < length; count++)

{
lateTime[ count][0] = order[count][O];
lateTime[ count][ 1] = order[count][1];

if (order[count][1]==4)
{

process = process + P1Change;
lateTime[ count][2] = process;
lateTime] count][3] = 0;

}

elseif (order[count][1]==5)

{
process = process + P3Change;
lateTime] count][2] = process;
lateTime] count][3] = 0;

}
eseif (order[count][1]==1)

if (order[count-1][1]>3)

/I changeover time (shift-hr) for M14
I/ changeover time (shift-hr) for RP910
/I processtime/ batch of M865

/I processtime/ batch of M831

I processtime/ batch of RP910

Il dehy processtime/ batch

// total processtime for al jobs

process = process + (P1+dehy* (order[ count][3]-1));

else

process = process + (dehy* order[ count][3]);

lateTime] count][2] = process;
tardy(process);

elseif (order[count][1]==2)
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if (order[count-1][1]>3)

process = process + (P2+dehy* (order[count][3]-1));
else

process = process + (dehy* order[count][3]);
lateTime] count][2] = process;
tardy(process);

}
eseif (order[count][1]==3)

if (order[count-1][1]>3)

process = process + (P3+dehy* (order[count][3]-1));
ese

process = process + (dehy* order[ count][3]);
lateTime] count][2] = process;
tardy(process);

}

e
e

void tardy(double process)

{
double late;
late = lateTime] count][2] - order[count][2];
if (late<0)
lateTime[ count][3] = 0;
else
lateTime[ count][ 3] = late;
totTardy = totTardy + lateTime[ count][3];
}

i
i

void write() /I write schedule to file
{
for (count = 0; count<length; count++)
{
for (index = 0; index < 5.* order[count][ 3]; index++)
outschedule << order[count][0] << " "<< order[count][1] << " "
<< order[count][2] << " "<< order[count][3] << end!;

for (index = 0; index < 4; index++)

{
outimprovschd<<order[count][index]<<" *;
outtardy << lateTime[count][index] << " "
cout << lateTimefcount][index] <<" "

outimprovschd<<endl;

outtardy << endl;
cout << endl;
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}
outimprovschd<<0<<" "<<0<<" "<<0<<" "<<-999;
cout << "Total Tardiness (Hours): " << totTardy << endl;
cout << "CPU time to develop schedule: " <<
setw(10) << setprecision(8) << scheduleTime << endl;
cout << "CPU time to determine total tardy hours: " << tardyTime << end!;

106



APPENDIX 7: MUSIER AND EVANSHEURISTIC IMPROVEMENT METHOD
ALGORITHM CODE

i

I ME_HIM_Heurigtic.cpp Musier and Evans HIM Algorithm 1
I I
I Programmer: Niem-Trung L. Tra I
I Compiler: Microsoft Visual C++ ver 5.0 I
I Platform: Pentium 11 350, Windows 98 I
I Date: November 1999 1
I I
I This algorithm improves production schedules by performing 1-opt and 2-opt analysis. 1
1 I
1 First, the program reads an external file named "improvschd.txt" consisting of: 1
1 Customer Number I
I Product Type I
I Due Date 1
I Customer Order Quartity (in batches) /1
I Next, each job isinserted in al possible positionsto find a new good job sequence. The onewith //
/ the new minimum total tardinessis used for the next iteration. Thisisthen repeated for pair-wise //
I job exchanges. Finally, the production schedule is saved to afile named "schedule.txt". 1
i
#include <fstream.h> /I for filel/O

#include <iomanip.h>
#include <stdlib.h>
#include <time.h>

int i,
oldi,
i
index =0,
list=0,
count,
end=0,
optlength,
origlength,
length =0,
minSequence;

double totTardy =0,
minTotTardy = 1000000,
scheduleTime,
tardyTime,
custNumber,
prodType,
dueDate,
quantity,
sequence] 100][5],
temp[100][3],
lateTime[ 100][4],
order[100][5];

clock t beginScheduleTime,
endScheduleTime,
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/I allows use of setw and setprecision
/I allows use of rand()
/I allows use of clock to determine CPU time

// index for where new job is placed
/l original i value

// index for arry position

/I position where item belongs

// index for jobs placed

/I number of jobs

// end of the possible list of jobs

// original length before inserting new job
Il length of ordered list
Il sequence that gives minimal tardy hours

/[ total hours of tardy jobs
/l minimal tardy hours

Il customer number

/I product type ordered

// order due date

Il quantity customer ordered in batches

/I custNumber, prodType, dueDate, quantity
Il custNumber, prodType, dueDate, quantity
Il customer #, type, time in weeks, tardy

[/l custNumber, prodType, dueDate, quantity

/I CPU time to find schedule



beginTardyTime,
endTardyTime;

ifstream inimprovschd;
ofstreamoutschedule;
ofstreamouittardy;

void main()

{

beginScheduleTime = clock();
void shiftup();

void shift();

void changeover();

void copyjoblist();

void copyjoblist2();

void write();

void tardiness();

inimprovschd.open("improvschd.txt");
if (linimprovschd)

cout << "** Can't open input file **" << endl;
return;

}

outschedule.open("improved.txt");
if (foutschedule)

{
cout << "** Can't open output file**" << endl;
return;

}
outschedule.setf(ios::fixed, ios::floatfield);

outtardy.open(“tardy.txt");
if (‘outtardy)

cout << "** Can't open output file**" << endl;
return;

}
outtardy.setf(ios::fixed, ios::floatfield);

/I Read input file and puts it on the ordered list.
/I There is an assumption made in this program that the data file has
/I been setup correctly to input the correct data types.

/I CPU time to find total tardinesstime

/I input file with original schedule
/I output file for improved schedule

/I subroutine to shift job list up

/Il subroutine to shift job list down

/I subroutine to add changeover "jobs’

/1 subroutine to copy job order to new list
/1 subroutine to copy job order to new list
/1 subroutine to write schedule to file

/I subroutine to calculate tardiness

/I open input file

// open output file

/[ turn on manipulators

/I open output file

/I turn on manipulators

inimprovschd >> custNumber >> prodType >> dueDate >> quantity;

while (quantity!=-999)

order[length][O] = custNumber;
order[length][1] = prodType;
order[length][2] = dueDate;
order[length][3] = quantity;
length++;
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inimprovschd >> custNumber >> prodType >> dueDate >> quantity;

}

Il copy original sequence list to sequence list
for (count = 0; count<length; count++)

{ for (j=0;j <4;j++)
{ sequence] count][j] = order[count][j]:} /1 optimal sequence list

}

end = length;

tardiness();

minTotTardy = totTardy;

totTardy = 0;
/l 1-optimal algorithm
for (list = 1; list < end; list++) /[ for @l jobs ordered
{

origlength = 0;

minSequence = list;

custNumber = sequence]list][O];

prodType = sequence]list][1];

dueDate = sequence]list][2];

quantity = sequenceflist][3];
if (prodType<4)
{

if (list>1)
/I check to see if there will be consecutive COs
{if (list<end-1)
{if (sequence]list-1][1]>3 & & sequence]list+1][1]>3)
{ index = list-1;
origlength = 1;
}
else
index = list;
}
else
{if (sequence{list-1][1]>3)
{ index = list-1;
origlength = 1;
}
else
index = list;
}
}
else
index = list;
shiftup();
if (sequencellist+1][1]>3)
{ shiftup();
origlength = 1;

length = length-1-origlength;
origlength = length;

for (count = 0; count<length; count++)
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{ for (j=0;j <4 j++)

{ temp[count][j] = order[count][j];
}
}
for (i = 1; i <length; i++)
{ /l insert job in first i-th position
index =1i;
if (i<length-1)
{ if (order[i][1]<4)
{ shift();
length++;
}

order[i][0] = custNumber;
order[i][1] = prodType;
order[i][2] = dueDate;
order[i][3] = quantity;

/I determine if a CO needs to be added

if (order[i-1][1]>3|lorder]i][ ]==order[i-1][1])

{if (order[i-1][1]>3)

Il initial sequence list

/I for al postionsin partial sequence

/I checking for extra CO

/1 if job same as previous

{ if (order[i][1]<3)
order[i-1][1]=4;
else
order[i-1][1]=5;
}
}
else
{ changeover();
length++;
index++;
}
if (index<length)
{ if (order[index+1][1]<4 & & order[index][1]!=order[index+1][1])
same as next
{ index=index+1;
changeover();
index=i;
length++;
}
}
tardiness();
if (totTardy < minTotTardy)
{ if (totTardy==0)
i=length;
minTotTardy = totTardy;
minSeguence = index;
}
totTardy = 0;
length = origlength;

copyjoblist();
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I skips CO jobs

}

if (order[i][1]>3)

i++;

’

/I defining good partial sequenceto use for next iteration
if (minSequence!=list)

{

}
I/ 2-optimal algorithm

list=0;

index = minSequence;

shift();

length++;

order[index][0] = custNumber;
order[index][1] = prodType;
order[index][2] = dueDate;
order[index][3] = quantity;

for (index = 0; index<length; index++) /I partial sequence list with CO added
{ if (index > 0)
{if (order[index][1]==order[index-1][1]|order[index-1][1]>3]lorder[index][ 1]>3)
for(j=0;] <4;j++)
sequencelindex][j] = order[index][j];

}
else
{ changeover();
length++;
for (j =0;j <4 j++)
sequence[index][j] = order[index][j];
}
}
else
{ for j=0;j <4;j++)
sequence[index][j] = order[index][j];
}
}
end = length;
length = end;
for (count = 0; count<length; count++)
{ for (j=0;j <4;j++)
order[count][j] = sequence]count][j]; /l initial sequence list

}

/I copy sequence list to order list
for (count = 0; count<length; count++)

{ for(j=0;] <4;j++)

{ order[count][j] = sequence] count][];} /I optimal sequence list
}
tardiness();

minTotTardy = totTardy;

totTardy = 0;
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for (list = 1; list < length; list++) [/l for all jobs ordered
{

origlength = length;

minSequence = list;

custNumber = sequence[list][O];
prodType = sequence]list][1];
dueDate = sequence]lit][2];

quantity = sequence[list][3];
if (prodType<4)
{

for (i = 1; i <length; i++) /I for al postionsin partial sequence
/I exchange job in job in i-th position
if (order[i][1]>3)
i++;
if (i==list)
i++;
if (order[i][1]<4)
{ for (j =0; ) <4;j++)
{ order[list][j]=order[i][j1;
order|i][j]=sequencelist][j];

Il determine if a CO needs to be added/deleted/changed
for (j=1;j<length;j++)
{if(orderj][1]>3)
i+
if (order[j-1][1]>3|lorder[j][1]==order[j-1][1])
/1'if job same as previous
{if (order[j-1][1]>3)
{if (order[j][1]<3)
/I check for correct CO time
order[j-1][1]=4;

else
order[j-1][1]=5;
if (>1)
I check to seeif thereisan extra CO
{if (order[j-2][1]==order[j]1[1])
{ index =j-1;
shiftup();
length--;
-
}
}
}
}
else /l add CO
{ index = j;
changeover();
length++;
}
}
tardiness();

if (totTardy < minTotTardy)
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{ if (totTardy==0)
i=length;
minTotTardy = totTardy;
minSequence=i;
optlength = length;
for (count = 0; count<length; count++)
{ for (j=0;j<4;j++)
{ temp[count][j] = order[count][j];}
/I temp opt sequence list

}

totTardy = 0;
length = origlength;
copyjoblist2();

}

/1 defining good partial sequence to use for next iteration
if (minSequence!=list)

list=0;
length = optlength;
for (count = 0; count<length; count++)
{ for (j=0;j<4;j++)
{ sequence{ count][j] = temp[count][j];
order[count][j] = sequence[count][];} [l temp opt sequence list

endScheduleTime = clock();
scheduleTime = double (endScheduleTime - beginScheduleTime)/CLOCKS PER_SEC;

/I Calculate Completion Date

beginTardyTime = clock();

tardiness();

endTardyTime = clock();

tardyTime = double (endTardyTime - beginTardyTime)/CLOCKS PER_SEC;
/I Writing schedule to output file.

write();

inimprovschd.close(); /I close input and output files
outschedule.close();

outtardy.close();
}

e
e

void shiftup() /1 shifts the schedule up a unit

for (count = index; count < length ; count++)
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order[count][O] = order[count+1][0];
order[count][1] = order[count+1][1];
order[count][2] = order[count+1][2];
order[count][ 3] = order[count+1][3];
order[count][4] = order[count+1][4];

}

e
T T T T ]

void shift() /1 shiftsjob list down
for (count = length - 1; count >= index; count--)
order[count+1][0] = order[count][0];
order[count+1][ 1] = order[count][1];

order[count+1][2] = order[count][2];
order[count+1][ 3] = order[count][3];

}

T T T
i

void copyjoblist() I/ copy job list from order[][] to sequence][][]
{

for (index = 0; index<length; index++) Il refresh partial sequence list
{for =0;j <4 j++)

order[index][j] = temp[index][j];
}

}

i i
i

void copyjoblist2() I/ copy job list from order[][] to sequence[][]
{
for (index = 0; index<length; index++) /I refresh partial sequence list
{for (j =0;j<4;j++)
order[index][j] = sequence]index][j];
}

}

e
T T T ]

void changeover() /I add changeover 'jobs' to the schedule
shift();
order[index][0] =0;
order[index][2] = 1000;
order[index][3] = 4./5.;

if (order[index+1][1]==1 || order[index+1][1]==2)
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order[index][1] = 4;
else
order[index][1] = 5;
}

e
e

void tardiness() /I determines the tardiness of a job based on 6.5 working hours/shift,
I 3 shifts per day, 7 days per week

{
const double P1Change = 195./60,

P3Change = 243.75/60,

P1 = 128.25/60,

P2 = 152.02/60,

P3 = 196.52/60,

dehy = 15.38/60;
double process=0.;

void tardy(double process);

for (count = 0; count < length; count++)

{
lateTime[ count][0] = order[count][O];
lateTime[ count][ 1] = order[count][1];

if (order[count][1]==4)
{

process = process + P1Change;
lateTime[ count][2] = process;
lateTime[ count][3] = 0;

}

elseif (order[count][1]==5)

{
process = process + P3Change;
lateTime[ count][2] = process;
lateTime[ count][3] = O;

}
eseif (order[count][1]==1)

if (order[count-1][1]>3)

/I changeover time (shift-hr) for M14
I/ changeover time (shift-hr) for RP910
/I processtime/ batch of M865

/I processtime/ batch of M831

/I processtime/ batch of RP910

// dehy process time/ batch

// total processtime for al jobs

process = process + (P1+dehy* (order[count][3]-1));

else

process = process + (dehy* order[count][3]);

lateTime] count][2] = process;
tardy(process);

}
elseif (order[count][1]==2)

if (order[count-1][1]>3)

process = process + (P2+dehy* (order[ count][3]-1));

else

process = process + (dehy* order[ count][3]);

lateTime] count][2] = process;
tardy(process);
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elseif (order[count][1]==3)

if (order[count-1][1]>3)

process = process + (P3+dehy* (order[count][3]-1));
else

process = process + (dehy* order[count][3]);
lateTime[ count][2] = process;
tardy(process);

}

e
e

void tardy(double process)

double late;
I hrPerWeek = 136.5; // total working hours per week

late = process - order[count][2];

if (late<0)

lateTime[ count][3] = O;
else

lateTime[ count][3] = late;

totTardy = totTardy + lateTime{ count][3];
}

i
i

void write() I/ write scheduleto file
{
for (count = 0; count<length; count++)
{
for (index = 0; index < 5.* sequence] count][3]; index++)
outschedule << sequence]count][0] << " "<< sequence]count][1] << " "
<< sequence] count][ 2] << " "<< sequence[count][3] << endl;
}
for (count = 0; count< length; count++)
{

for (index = 0; index < 4; index++)

{
outtardy << lateTime{count][index] <<" ";
cout << lateTimef count][index] <<" *;

outtardy << endl;
cout << endl;

cout << "Total Tardiness (Hours): " << totTardy << endl;
cout << "CPU time to develop schedule: " <<
setw(10) << setprecision(8) << scheduleTime << endl;
cout << "CPU time to determine total tardy hours: " << tardyTime << endl;
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APPENDIX 8: ALGORITHM TO DETERMINE OPTIMAL
SCHEDULE (7 ORDERS) CODE

i

I optimal.cpp Optimizing Algorithm I
I I
I Progammer: Niem-TrungL. Tra I
I Compiler: Microsoft Visual C++ ver 5.0 I
I Platform: Pentium 11 350, Windows 98 I
I Date: January 2000 I
I I
I This algorithm optimizes any given schedule. 1
1 I
1 First, the program reads an externa file named "orders.txt" consisting of: 1
1 Customer Number I
I Product Type I
I Due Date 1
I Customer Order Quartity (in batches) /1
I Next, al the permutations of the the customer orders are developed and evaluated for total 1
/ tardiness. The schedule with the minimum tardiness is saved as the optimal schedule. /1
I Finaly, the optimal production schedule is saved to a file named "schedule.txt". I
I Il

i

#include <fstream.h>
#include <iomanip.h>
#include <stdlib.h>
#include <time.h>

int

y1
4

list=0,
count,

end,

length =0,
change =0,
custNumber,
prodType,
dueDate = 0,
quantity;

double totTardy =0,

optimal = 100000,
scheduleTime,
tardyTime,
lateTime[ 100][4],
schedul€[100][4],
temp[100][4],
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/I for filel/O
/I allows use of setw and setprecision
/I dlows use of rand()

/I dlows use of clock to determine CPU time

/I position where item belongs

/l'loop 1

//'loop 2

//'loop 3

//'loop 4

/l'loop 5

//'loop 6

/l'loop 7

I/ partial list length

// loop control variable

/1 length of ordered list

// number of changeovers

Il customer number

/I product type ordered

/I order due date

Il quantity customer ordered in batches

/[ total hours of tardy jobs
/[ minimum tardiness

Il customer #, type, time in weeks, tardy
/I optimal schedule
I/l working schedule



order[100][4];

clock_t beginScheduleTime,
endScheduleTime,
beginTardyTime,
endTardyTime;

ifstream inorders;

of streamoutschedule;
ofstreamouttardy;

of streamoutimprovschd;

void main()

beginScheduleTime = clock();
void reset();

void shift();

void changeover();

void write();

void tardiness();

inorders.open("'book2.txt");
if (linorders)

{

cout << "** Can't open input file **" << endl;

return;

}

outschedul e.open("schedule.txt");
if (foutschedule)

{

cout << "** Can't open output file**" << endl;

return;

}
outschedule.setf(ios::fixed, ios::floatfield);

outtardy.open("tardy.txt");
if (louttardy)

cout << "** Can't open output file**" << endl;

return;

}
outtardy.setf(ios::fixed, ios::floatfield);

outimprovschd.open("improvschd.txt");
if (foutimprovschd)

cout << "** Can't open output file**" << endl;

return;

}

outimprovschd.setf(ios::fixed, ios::floatfiel d);

Il custNumber, prodType, dueDate, quantity
1 working schedule w/ CO

/I CPU time to find schedule

/I CPU time to find total tardinesstime

/I input file with customer order information
/I output file for production schedule

1
1l

// reset the order working list

// subroutine to shift job list down

/I subroutine to add changeover "jobs’
// subroutine to write schedule to file
/I subroutine to calculate tardiness

// open input file

// open output file

/[ turn on manipulators

/I open output file

/ turn on manipulators

/I open output file

// turn on manipulators



/l Read ininput file and putsit in alist.
/I There is an assumption made in this program that the datafile has
I been setup correctly to input the correct data types.

inorders >> custNumber >> prodType >> dueDate >> quantity;
while (dueDate!=-999)
{
temp[length][0] = custNumber;
temp[length][1] = prodType;
temp[length][2] = dueDate;
temp[length][ 3] = quartity;
length++;
end = length;
inorders >> custNumber >> prodType >> dueDate >> quantity;

}

for (i=1; i<=7; i++)
{ for (k=1; k<=7; k++)
{ for (I=1; 1<=7; [++)
{ for (w=1; w<=7; w++)
{ for (x=1; X<=7; x++)

for (y=1; y<=7, y++)

{ for (z=1; z<=T7; z++)

{if (Z!=y && 2I=x && Z!=w & & Z!=] & & Z!=k & & Z!=i &&

yI=z & & yI=x & & yl=w && y!=l && y!=k && y!=i &&

xl=y && x1=2 & & xI=w && x!=| && x!=k && x!=i &&

W=y & & wl=x && W=z & & w!=l && w!=k & & w!=i &&

=y && '=x & & I'=w & & I'=2 && I'=k & & I'=i & &

kl=y && kl=x && kl=w && k!=l && k!=z & & k!=i &&

il=y && il=x & & il=w & & i!=l && i'=k & & i!=2)

{
order[O][O]=temp[i-1][O];
order[O][ 1]=temp[i-1][1];
order[O][2]=temp[i-1][2];
order[O][3]=temp[i-1][3];
order[1][0]=temp[k-1][Q];
order[1][1]=temp[k-1][1];
order[1][2]=temp[k-1][2];
order[1][3]=temp[k-1][3];
order[2][O]=temp[I-1][O];
order[2][ 1]=temp[I-1][1];
order[2][2]=temp[I-1][2];
order[2][3]=temp[I-1][3];
order[3][0]=temp[w-1][O];
order[3][1]=temp[w-1][1];
order[3][2]=temp[w-1][2];
order[3][3]=temp[w-1][3];
order[4][0]=temp[x-1][Q];
order[4][ 1]=temp[x-1][1];
order[4][2]=temp[x-1][2];
order[4][3]=temp[x-1][3];
order[5][0]=temp[y-1][0];
order[5][1]=temp[y-1][1];
order[5][2]=temp[y-1][2];
order[5][3]=temp[y-1][3];
order[6][0]=temp[z-1][O];
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order[6][1]=temp[z-1][1];
order[6][2]=temp[z-1][2];
order[6][3]=temp[z-1][3];

length =7,
/I Add changeovers

index = 0;

changeover();

length++;

for (index = 1; index < length; index++)

{if (order[index-1][1]'=order[index][1] & &
order[index-1][1]'=4 & & order[index-
1][1]!=5)

{
changeover();
length++;

}

totTardy = 0;

tardiness();

if (totTardy < optimal)

{
optimal = totTardy;
for (index = 0; index < length; index++)
{
schedulg]index][0] = order[index][0Q];
schedulg]index][1] = order[index][1];
schedulg]index][2] = order[index][2];
schedule[index][3] = order[index][3];
}
end = length;

}

}

}

}
}
}
}
}
}
length = end;
for (index = 0; index < length; index++)
{
order[index][0] = schedul€]index][0];
order[index][1] = schedul€]index][1];
order[index][2] = schedule[index][2];
order[index][ 3] = schedul[index][3];
}

endScheduleTime = clock();
scheduleTime = double (endScheduleTime - beginScheduleTime)/CLOCKS_PER_SEC;

/I Calculate Completion Date
beginTardyTime = clock();
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totTardy = 0;

tardiness();
endTardyTime = clock();
tardyTime = double (endTardyTime - beginTardyTime)/CLOCKS PER_SEC;

/I Writing schedule to output file.

write();

inorders.close(); /I close input and output files
outschedule.close();
outtardy.close();

}

i
e

void shift() /I shiftsjob list down
for (count = length - 1; count >= index; count--)

order[count+1][0] = order[count][0];
order[count+1][1] = order[count][1];
order[count+1][2] = order[count][2];
order[count+1][3] = order[count][3];

}

T T T T T
T T T T T T

void changeover() // add changeover 'jobs to the schedule

I Insert first changeover for partial job list
shift();

order[index][0] = O;
order[index][2] = 1000;
order[index][3] = 4./5.;

if (order[index+1][1]==1 || order[index+1][1]==2)
order[index][1] = 4;
else
order[index][1] = 5;
}

e
e

void tardiness() /I determines the tardiness of ajob based on 6.5 working hours/shift,
i 3 shifts per day, 7 days per week
{
const double T1=195./60, I/ changeover time (shift-hr) for Type 1
T3 =243.75/60, I/ changeover time (shift-hr) for Type 3
P1 = 128.25/60, /I processtime/ batch of Product 1
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P2 = 152.02/60, /I processtime / batch of Product 2

P3 = 196.52/60, /I processtime/ batch of Product 3
cutter = 15.38/60; /I dehy processtime/ batch
double process = 0.; /I total processtime for all jobs

void tardy(double process);

for (count = 0; count < length; count++)

{
lateTime] count][0] = order[count][O];
lateTime] count][ 1] = order[count][1];

if (order[count][1]==4)
{

process = process + m14Change;
lateTime] count][2] = process;
lateTime] count][3] = 0;

}
elseif (order[count][1]==5)

process = process + rpChange;
lateTime[ count][2] = process;
lateTime[ count][3] = O;

}
elseif (order[count][1]==1)

if (order[count-1][1]>3)
process = process + (mix865+cutter* (order[count][3]-1));
else
process = process + (cutter* order[ count][3]);
lateTime[ count][2] = process;
tardy(process);

}
elseif (order[count][1]==2)

if (order[count-1][1]>3)
process = process + (mix831+cutter* (order[ count][ 3]-1));
else
process = process + (cutter* order[ count][3]);
lateTime] count][2] = process;
tardy(process);

}
eseif (order[count][1]==3)

if (order[count-1][1]>3)
process = process + (mix910+cutter* (order[ count][ 3]-1));
else
process = process + (cutter* order[ count][3]);
lateTime] count][2] = process;
tardy(process);

}

e
T T T T T
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void tardy(double process)

{
double late;
late = process - order[count][2];
if (late < 0)
lateTime] count][3] = 0;
else
lateTime] count][ 3] = late;
totTardy = totTardy + lateTime[ count][3];
}

i
i

void write() /I write schedule to file
for (count = 0; count<length; count++)
for (index = 0; index < 5.* order[count][ 3]; index++)

outschedule << order[count][0] << " "<< order[count][1] << " "
<< order[count][2] << " "<< order[count][3] << endl;

}
for (count = 0; count< length; count++)
{
for (index = 0; index < 4; index++)
{
outimprovschd<<order[count][index]<<" ";
outtardy << lateTime[count][index] <<" ";
cout << lateTime[count][index] <<" *;
}
outimprovschd<<endl;
outtardy <<order[count][2]<<endl;
cout << endl;
}

outimprovschd<<0<<" "<<0<<" "<<0<<" "<<-999;
cout << "Total Tardiness (Hours): " << totTardy << endl;
cout << "CPU time to develop schedule: " <<
setw(10) << setprecision(8) << scheduleTime << endl;
cout << "CPU time to determine total tardy hours: " << tardyTime << end!;
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APPENDIX 9: SSMULATIONS CODE

ok k ok kk ko k ok kk ok k kK k kkkk kK k k ok ok kK k k ok ok ko k ok ko k ko k ok k ok ok ko k ok k ok ok k ok k ok kk ok k ok k ok kkkk ok kk kk ok kk %

* *
* Formatted Listing of Mdel: *
* C:\ My Docunent s\ THESI S\ Resear ch\ fi nal . MOD *
* *

B R R R R R R i R A A R T TR T Y

Time Units: M nut es
Di stance Units: Feet

Hkkkkkkkkkkkkkkkk ok kk ok ko kk ok kk ko k ok ok kkkk ok ok kkk ko k ok kkk ko k ok kkk ko k ok k ok k ko k ok k ko kk ok k ok k ko k&

* Locati ons *
e

Nanme Cap Units Stats Rul es Cost
Dehy_Pressla 1 1 Time Series Odest, ,
Dehy_Pressilb 1 1 Tinme Series Odest, ,
Dehy_Press2a 1 1 Time Series Odest, ,
Dehy_Press2b 1 1 Time Series Odest, ,
Conveyor la 1 1 Time Series ddest, ,
Conveyor 1b 1 1 Time Series Odest, ,
Conveyor 2a 1 1 Time Series ddest, ,
Conveyor 2b 1 1 Time Series Odest, ,

Scal el 1 1 Time Series Odest, ,

Scal e2 1 1 Time Series Odest, ,
Dehy_Transla 5 1 Tinme Series Odest, ,
Dehy_Trans1b 5 1 Time Series ddest, ,
Dehy_Trans2a 5 1 Time Series Odest, ,
Dehy_Trans2b 5 1 Time Series ddest, ,
Dehy_Tla 1 1 Time Series Odest, ,
Dehy_T1b 1 1 Time Series Odest, ,
Dehy_T2a 1 1 Time Series Odest, ,
Dehy_T2b 1 1 Time Series Odest, ,

Tubl 10 2 Time Series Odest, FIFO By turn
Tubl.1 5 1 Time Series O dest, FIFQ
Tubl. 2 5 1 Tinme Series ddest, FIFQ
Tub2 10 2 Time Series Odest, FIFO By turn
Tub2. 1 5 1 Tinme Series ddest, FIFQ
Tub2. 2 5 1 Time Series O dest, FIFQ
Enpt y_buggi es1 1 2 Time Series Odest, , First
Enpty_buggi esl. 1 1 1 Time Series Odest, ,

Enpt y_buggi es1. 2 1 1 Time Series O dest, ,

Enpt y_buggi es2 1 2 Time Series Odest, , First
Enpty_buggi es2. 1 1 1 Time Series Odest, ,
Enpty_buggi es2. 2 1 1 Time Series Odest, ,
Enpty_buggi es 1 17 Time Series Odest, , First
Enpty_buggi es. 1 1 1 Time Series Odest, ,

Enpt y_buggi es. 2 1 1 Time Series Odest, ,

Enpt y_buggi es. 3 1 1 Time Series ddest, ,

Enpt y_buggi es. 4 1 1 Time Series Odest, ,

Enpt y_buggi es. 5 1 1 Time Series ddest, ,

Enpt y_buggi es. 6 1 1 Time Series Odest, ,
Enpty_buggi es. 7 1 1 Time Series Odest, ,

Enpt y_buggi es. 8 1 1 Time Series Odest, ,
Enpty_buggi es. 9 1 1 Time Series Odest, ,

Enpt y_buggi es. 10 1 1 Time Series O dest, ,
Enpty_buggi es. 11 1 1 Time Series Odest, ,

Enpt y_buggi es. 12 1 1 Time Series O dest, ,
Enpty_buggi es. 13 1 1 Time Series Odest, |,
Enpty_buggi es. 14 1 1 Time Series Odest, ,
Enpty_buggi es. 15 1 1 Time Series Odest, ,
Enpty_buggi es. 16 1 1 Time Series Odest, ,
Enpty_buggi es. 17 1 1 Time Series Odest, ,
Gp_Enpty_buggi es 2 1 Time Series Odest, ,
Ungp_Enpt y_buggi es1 2 1 Time Series ddest, ,
Ungp_Enpt y_buggi es2 2 1 Time Series Odest, ,

M xer Q 11 1 Time Series Odest, FIFO First
M xer 1a 1 1 Time Series Odest, ,

M xer 2a 1 1 Time Series O dest, ,

M xer 3a 1 1 Time Series ddest, ,

M xer 1b 1 1 Time Series Odest, ,

M xer 2b 1 1 Time Series ddest, ,

M xer 3b 1 1 Time Series Odest, ,

M xer _Load1l 5 1 Time Series O dest, ,

M xer _Load2 5 1 Time Series Odest, ,

M xer _Load3 5 1 Time Series O dest, ,

M xer _Unl oadl 1 1 Time Series ddest, ,

M xer _Unl oad2 1 1 Time Series Odest, ,

M xer _Unl oad3 1 1 Time Series ddest, ,

M xer _Transl 1 2 Time Series Odest, , First
M xer _Trans1.1 1 1 Time Series O dest, ,

M xer _Trans1. 2 1 1 Time Series Odest, ,

Bl ocker Q 5 1 Time Series O dest, FIFQ

Bl ocker _Control _Center 1 1 Time Series Odest, |,

Bl ocker1 1 1 Time Series Odest, ,

Bl ocker 2 1 1 Time Series ddest, ,

Bl ocker _Trans 1 2 Time Series Odest, , First
Bl ocker _Trans. 1 1 1 Time Series ddest, ,

Bl ocker _Trans. 2 1 1 Time Series Odest, ,
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%

Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri
Seri

es

d dest,
a dest,
d dest,
ad dest,
qd dest,
d dest,
A dest,
d dest,
A dest,
d dest,
d dest,
d dest,
ad dest,
d dest,
qd dest,
A dest,
qd dest,
A dest,
qd dest,
d dest,
qd dest,
d dest,
A dest,
qd dest,
A dest,
qd dest,
a dest,
qd dest,
ad dest,
qd dest,
d dest,
a dest,
qd dest,
A dest,
qd dest,
ad dest,
qd dest,
d dest,
qd dest,
qd dest,
a dest,
qd dest,
qa dest,
qd dest,
d dest,
qd dest,
ad dest,
qa dest,
A dest,
a dest,
qd dest,
qa dest,
qd dest,
ad dest,
qd dest,
d dest,
a dest,
qd dest,
A dest,
qd dest,
ad dest,
qd dest,
ad dest,
qd dest,
qd dest,
a dest,
qd dest,
A dest,
qd dest,
ad dest,
qd dest,
ad dest,
qd dest,
qd dest,
A dest,
qd dest,
a dest,

, First

, First

, First

, First

, First
, First

, First
, First

First

FIFO, First
FI FQ,

Kk kkkkkkkkkkkhkkk ok kkhkkkkkkhkkkkkhhkkkkhhhhkkkkhhhkkkkhhkk ko kkhkkkkkkhkk kk k Kk k &

*

B R R R R R e s

Enpty_BI ock_Bug 1 2 Tinme
Enpty_Bl ock_Bug. 1 1 1 Ti nme
Enpt y_Bl ock_Bug. 2 1 1 Time
Buggy_Location 6 1 Ti me
El evat or 6 1 Ti me
UExt 2_Unl oad_bug 6 1 Ti me
UExt 2_conbi ne 6 1 Ti nme
UExt 2 1 1 Ti me
UExt 3_Unl oad_bug 2 1 Ti nme
UExt 3_conbi ne 2 1 Tinme
UExt 3 1 1 Ti me
UExt 4_Unl oad_bug 2 1 Time
UEXt 4_conbi ne 2 1 Ti nme
UExt 4 1 1 Time
DExt 2 1 1 Ti me
DExt 3 1 1 Ti nme
DExt 4 1 1 Ti me
Hen_Nest 1 6 Ti nme
Hen_Nest. 1 1 1 Time
Hen_Nest . 2 1 1 Ti me
Hen_Nest . 3 1 1 Time
Hen_Nest . 4 1 1 Ti me
Hen_Nest.5 1 1 Ti nme
Hen_Nest . 6 1 1 Tinme
NI R_SAMPLE_WAI T1 2 1 Ti nme
NI R_SAMPLE_WAI T2 2 1 Ti me
NI R_Pack 10 1 Ti nme
NI R_Test 2 1 Time
NI R_Wat er 1 1 Ti me
Buggy_Wait1 1 2 Time
Buggy_Waitl.1 1 1 Time
Buggy_Wait1.2 1 1 Ti nme
Buggy_Wit2 1 2 Time
Buggy_Wait2.1 1 1 Ti me
Buggy_Wait2.2 1 1 Tinme
Enpty_Nest s 6 1 Ti me
CutterQ 20 1 Time
Cutterl 1 1 Ti me
Cutter3 1 1 Ti me
Cutter4 1 1 Ti me
Cutter? 1 1 Ti me
Can_Fl at _Locl 1 1 Tinme
Can_Fl at _Loc2 1 1 Ti nme
Can_Fl at _Loc3 1 1 Time
Can_Fl at _Loc4 1 1 Ti me
Can_Flat1l 1 1 Tinme
Can_Fl at 3 1 1 Ti me
Can_Fl at 4 1 1 Ti nme
Can_Fl at 7 1 1 Ti me
Enpty_Can_Fl ats 4 1 Ti nme
SPC Data_Entryl 1 1 Tinme
SPC Data_Entry2 1 1 Ti nme
Badger _Buggy1l 1 1 Time
Badger _Buggy2 1 1 Ti nme
Badger _Buggy_Scal e 1 1 Time
Loadi ng_Dock 6 1 Ti me
Enpty_M xer _Fl at 1 5 Ti nme
Enpty_M xer_Flat. 1 1 1 Tinme
Enpty_M xer _Fl at. 2 1 1 Ti nme
Enpty_M xer_Flat.3 1 1 Tinme
Enpty_M xer _Fl at. 4 1 1 Ti nme
Enpty_M xer_Flat.5 1 1 Time
Enpt y_Badger _Buggy 1 8 Ti nme
Enpt y_Badger _Buggy. 1 1 1 Time
Enpt y_Badger _Buggy. 2 1 1 Tinme
Enpt y_Badger _Buggy. 3 1 1 Ti nme
Enpt y_Badger _Buggy. 4 1 1 Tinme
Enpt y_Badger _Buggy. 5 1 1 Ti nme
Enpt y_Badger _Buggy. 6 1 1 Time
Enpt y_Badger _Buggy. 7 1 1 Ti me
Enpt y_Badger _Buggy. 8 1 1 Time
Jobs INFINITE 1 Ti me
Job2 1 1 Ti me
Changeover _Buggy 3 1 Tinme
Changeover _Buggy?2 3 1 Ti nme
Changeover _Buggy3 1 1 Tinme
Changeover _Buggy4 1 1 Ti nme
Entities
Name Speed (fpm) Stats
Ent A 1 Time Series
Bl ock 1 Time Series
Dehy_Buggy 1 Time Series
Two_Dehy_Buggies 1 Time Series
NI R_Sanpl e 1 Time Series
M xer _Fl at 1 Time Series
M x 1 Time Series
Bl ock2 1 Time Series
Chor ds 1 Time Series
Hens_Nest 1 Time Series
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Can_Fl at 1 Time Series
Bl ocker _Buggy 1 Time Series
Propel | ent 1 Time Series
Badger _Buggy 1 Time Series
SPC_Paper wor k 1 Time Series
e
* Pat h Net wor ks *
e
Nanme Type T/'S From To Bl Di st/ Tinme Speed Fact or
N R Passi ng Speed & Di stance N4 N5 Bi . 001 1
N4 N6 Bi . 001 1
N4 N9 Bi . 001 1
N3 N10 Bi . 001 1
N4 N3 Bi MW N R 1
Job Passi ng Speed & Di stance N1 N2 Bi 0 1
N1 N3 Bi 0 1
Dehy1 Passi ng Speed & Di stance N1 N2 Bi M PL_dehy/ 4 1
N1 N3 Bi M_PL_dehy/ 4 1
N2 N4 Bi . 001 1
N4 N5 Bi . 001 1
N3 N6 Bi . 001 1
N6 N5 Bi . 001 1
N5 N7 Bi . 001 1
N5 N8 Bi . 001 1
N4 N9 Bi . 001 1
N7 N9 Bi . 001 1
N7 N10 Bi . 001 1
N8 N10 Bi . 001 1
N10 N12 Bi MT NFR2 1
N11 N13 Bi . 001 1
N10 N14 Bi . 001 1
N14 N11 Bi M T_dehy/ 2 1
Dehy?2 Passi ng Speed & Di stance N1 N2 Bi M PL_dehy/ 4 1
N2 N3 Bi . 001 1
N3 N4 Bi .001 1
N4 N5 Bi . 001 1
N5 N6 Bi . 001 1
N1 N7 Bi M_PL_dehy/ 4 1
N7 N8 Bi . 001 1
N8 N4 Bi . 001 1
N4 N9 Bi . 001 1
No N6 Bi . 001 1
N6 N10 Bi MT_NR 2 1
N6 N11 Bi . 001 1
N11 N12 Bi M T_dehy/ 2 1
N12 N13 Bi . 001 1
N9 N14 Bi . 001 1
N14 N6 Bi . 001 1
M xer Passi ng Speed & Di stance N2 N3 Bi . 001 1
N2 N5 Bi . 001 1
N5 N7 Bi . 001 1
N1 N6 Bi M L_nixer/6 1
N6 N5 Bi ML_mixer/6 1
N6 N8 Bi . 001 1
N5 N9 Bi . 001 1
N9 N10 Bi . 001 1
N10 N11 Bi . 001 1
N9 N12 Bi . 001 1
N12 N13 Bi . 001 1
N13 N14 Bi . 001 1
M xer _Trans Passi ng Speed & Di stance NL N3 Bi . 001 1
N2 N4 Bi . 001 1
N4 N1 Uni  M.T_nmixer/2 1
N1 N2 Uni  MT_mixer/2 1
Bl ocker Passi ng Speed & Di stance N1 N2 Bi . 001 1
N2 N3 Bi . 001 1
N2 N4 Bi . 001 1
N4 N5 Bi M _Posi tion_bl ocker 1
N4 N6 Bi . 001 1
N5 N7 Bi . 001 1
N5 N9 Bi . 001 1
N5 N10 Bi . 001 1
N7 N4 Bi . 001 1
N4 N8 Bi . 001 1
N8 N12 Bi M_T_bl ocker/2 1
N12 N13 Bi . 001 1
N12 N14 Bi . 001 1
N13 N14 Bi . 001 1
Up_Ext ruder Passi ng Speed & Di stance N2 N3 Bi . 001 1
N2 N4 Bi . 001 1
N2 N5 Bi . 001 1
N3 N6 Bi . 001 1
N3 N7 Bi . 001 1
N4 N8 Bi . 001 1
N6 N9 Bi . 001 1
N2 N10 Bi . 001 1
N3 N11 Bi . 001 1
N11 N12 Bi . 001 1
N11 N13 Bi . 001 1
N1 N15 Bi .001 1
N15 N2 Bi . 001 1
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Down_Ext r uder

Cutter

*

Passi ng

Passi ng

N4 N19 Bi . 001

N6 N20 Bi . 001
N12 N21 Bi . 001
N11 N14 Bi 2.14
Speed & Di stance N1 N2 Bi . 001
N4 N5 Bi . 001
N2 Bi . 001
N5 N8 Bi . 001
N5 N9 Bi . 001
N9 N10 Bi . 001
N2 N7 Bi M T_Dext/3
N7 N15 Bi M T _Dext*2/3
N15 N16 Bi . 001
Speed & Di stance N1 N2 Bi . 001
N2 N3 Bi . 001
N2 N5 Bi . 001
N2 N6 Bi . 001
N2 N8 Bi . 001
N3 N10 Bi . 001
N3 N14 Bi MT_cutter
N14 N15 Bi . 001
N14 N16 Bi . 001
N16 N17 Bi . 001
N16 N18 Bi . 001
N16 N19 Bi . 001
N19 N21 Bi . 001
N1 N22 Bi . 001
N16 N23 Bi . 001
N16 N24 Bi . 001
N16 N25 Bi . 001
B
Interfaces *

Hkkkkkkkkkkkkkkkk ok kk ok ko k ok kk ok ko k ok ok kk ko k ok k ok ok ko k ok k ok ok ko k ok kkk ko k ok kkk ok k ok k ko kk ko dkk ko k k

Dehy1l

Dehy2

M xer

&

N11

zZ
=]
w

N11

Location

NI R_Test

NI R_Pack

NI R_Wat er

Tub2

Tubl

Jobs
Dehy_Pressila
Scal el
Dehy_Pressilb

M xer Q

Conveyor la
Conveyor 1b

Tubl

NI R_Pack
Buggy_Wait1

Enpt y_buggi es
Enpt y_buggi es1
Dehy_Trans1b
Dehy_Ti1b
Dehy_Transla
Dehy_Tla

NI R_SAMPLE_WAI T1
Gp_Enpty_buggi es
Ungp_Enpt y_buggi es1
Enpt y_buggi es

M xer Q

NI R_SAMPLE_WAI T2
Enpt y_buggi es2
Dehy_T2a
Dehy_Trans2a
Dehy_T2b
Dehy_Trans2b
Scal e2

Conveyor 2b
Conveyor 2a
Dehy_Press2a
Dehy_Press2b
Tub2

NI R_Pack
Buggy_Wait2
Gp_Enpty_buggi es
Ungp_Enpt y_buggi es2
M xer _Load1l

M xer 1a

M xer 1b

M xer _Transl
Enpty_buggi es

M xer Q

M xer _Unl oadl

M xer _Load2

M xer 2b

M xer _Unl oad2

M xer 2a

M xer_Load3

M xer _Unl oad3

M xer 3b

M xer 3a
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M xer _Trans N1 M xer _Transl
N2 Bl ocker Q
N4 Enpty_M xer _Fl at
Bl ocker N7 Bl ocker _Trans
N3 Bl ocker _Control _Center
N1 Bl ocker Q
N5 Buggy_Location
N9 Bl ocker1
N10 Bl ocker 2
N8 Enpty_M xer _Fl at
N13 El evat or
N14 Enpt y_BIl ock_Bug
Up_Ext r uder N4 UExt 2_Unl oad_bug
N6 UExt 3_Unl oad_bug
N20 UExt 3
N8 DExt 2
N9 DExt 3
N12 UExt 4_Unl oad_bug
N21 UExt 4
N1 El evat or
N19 UEXt 2
N14 DEXxt 4
Down_Ext ruder N1 DEXxt 2
N4 DExt 3
N10 DExt 4
N15 CutterQ
N15 Empty_Nests
N7 Hen_Nest
Cutter N1 CutterQ
N5 Cutterl
N6 Cutter3
N8 Cutterd
N15 SPC Data_Entryl
N21 Loadi ng_Dock
N10 Cutter?7
N19 Badger _Buggy_Scal e
N1 Enpty_Nests
N17 Can_Fl at _Locl
N18 Can_Fl at _Loc2
N6 Can_Fl at 3
N5 Can_Flat1
N8 Can_Fl at 4
N10 Can_Fl at 7
N17 Badger _Buggy1l
N18 Badger _Buggy2
N23 Can_Fl at _Loc3
N24 Can_Fl at _Loc4
N25 Enpt y_Badger _Buggy
N14 Enpty_Can_Fl ats
KRR KKK KR KRR KKK KKK KRR KRR KR KKK KKK KR KKK AR KRR KA KK AR KRR KARKER KA KKAR KR A KRHAKRKEE
* Resour ces *
T I L
Res Ent
Name Units Stats Search Search Path Moti on Cost
NI R_Test er 1 By Unit Cosest Odest NIR Enpty: 1 fpm
Hone: N9 Full: 1 fpm
(Return)
Dehy1_Oper at or 1 By Unit C osest Odest Dehyl Enpty: 1 fpm
Home: N9 Full: 1 fpm
(Return)
Dehy2_Oper at or 1 By Unit O osest O dest Dehy2 Enpty: 1 fpm
Home: N14 Full: 1 fpm
(Return)
M xer _Oper at or 4 By Unit O osest O dest M xer Enpty: 1 fpm
Home: N7 Full: 1 fpm
(Return)
M xer _Tranporter 1 By Unit C osest O dest M xer_Trans Enpty: 1 fpm
Hone: N3 Full: 1 fpm
Bl ocker _Operatorl 1 By Unit O osest O dest Bl ocker Enpty: 1 fpm
Homre: N2 Full: 1 fpm
(Return)
Bl ocker _Operator2 1 By Unit C osest O dest Bl ocker Enpty: 1 fpm
Hone: N2 Full: 1 fpm
(Return)
UEXt r u_Oper at or 2 By Unit O osest Odest Up_Extruder Enpty: 1 fpm
Honme: N10 Full: 1 fpm
(Return)
DEXt r u_Oper at or 3 By Unit O osest O dest Down_Extruder Enpty: 1 fpm
Home: N8 Full: 1 fpm
(Return)
Cut t er _Oper at or 5 By Unit C osest O dest Cutter Enpty: 1 fpm
Home: N22 Full: 1 fpm
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Processi ng

R R R R R R R I R T T I T T T T T T e T T

*

Entity

Bl ock

Location

Tubl

Process

Operation

IF A Mx_Type >

{
Graphic 10
IF V_First_CO =

{
WAI T UNTIL V_Tubl_Space > 5 AND V_Tub2_Space > 5

}
ROUTE 1

}

ELSE

{

I NC V_COUNT

I F V_COUNT < 10
{ ROUTE 2}
ELSE

Bl k Cut put
1 Bl ock
3 THEN
0 THEN

THEN

{ I'F V_COUNT < 19 THEN

*

Rout i ng

Destination

{ ROUTE 3}
ELSE
{ | F V_COUNT < 20 THEN
{ V_COUNT = -1
ROUTE 3}
}
}
} 1 Bl ock Tubl
Bl ock Tub2
2 Bl ock Tubl
3 Bl ock Tub2

| F A_Cust _Nunx>
A _Cust _Nunx>
A_Cust _Nunx>
A_Cust _Nunx>
A_Cust _Nunx>

F V_Cust _Nun=0

-~ ———

ELS
{

V_Cust _Num AND

V_Cust _Nun2 AND
V_Cust _Nun8 AND
V_Cust _Nuné AND
V_Cust _Nunb THEN

THEN

V_Cust _Nunv A_Cust _Num

V_Tot _M xes=A _Tot _M xes }

E { | F V_Cust_Nunm2=0 THEN
V_Cust _NunR= A _Cust _Num

V_Tot _M xes2=A Tot _M xes }
ELSE { IF V_Cust_NumB=0 THEN
V_Cust _NunB= A_Cust _Num

ELSE {

V_Tot _M xes3=A_Tot _M xes }
| F V_Cust_Num4=0 THEN
V_Cust _Numd= A_Cust _Num
V_Tot _M xes4=A_Tot _M xes }

{

ELSE { IF V:OJst_NunS:O THEN
{ V_Cust _Nunb= A_Cust _Num

V_Tot _M xes5=A Tot_M xes }}}}}
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FIRST 1

TURN 1

TURN

FIRST 1

FIRST 1

Move Logic

inc
DEC
inc
DEC
inc
DEC
inc

V_Tubl_Space
V_num processed
V_Tub2_Space
V_num processed
V_Tubl_Space
V_num pr ocessed
V_Tub2_Space
V_num pr ocessed



Bl ock

Dehy_Buggy

Bl ock

Tub2

Changeover _Buggy

Dehy_Pressla

1 Bl ock Dehy_Pressla FIRST 1
Bl ock Dehy_Pressib ALT

2* Dehy_Buggy
IF A Cust_Nunk> V_Cust _Num AND
A_Cust _Nunx> V_Cust _Nun2 AND
A_Cust _Num<> V_Cust _NunB AND
A_Cust _Nunx> V_Cust _Numd AND
A _Cust_Numk> V_Cust_Nunb THEN

Changeover _Buggy FIRST 1

Cust _Nunv0 THEN

{
IF
{ Cust _Nune A_Cust _Num
V_To

SE {

\A
V_|
/_Tot _M xes=A_Tot _M xes }
ELSE I F V_Cust_Nun2=0 THEN
{ V_Cust _Nun2= A_Cust _Num
V_Tot _M xes2=A_Tot _M xes }
ELSE { |F V_Cust_NumB=0 THEN
{ V_Cust _NunB= A_Cust _Num
V_Tot _M xes3=A_Tot _M xes }
ELSE { | F V_Cust_Numd=0 THEN
{ V_Cust _Nunmd= A_Cust _Num
V_Tot _M xes4=A Tot _M xes }
ELSE { I F V_Cust_Nunb=0 THEN
{ V_Cust _Nunb= A_Cust _Num
V_Tot _M xes5=A_Tot _M xes }}}}}
} 1 Bl ock Dehy_Press2a FIRST 1
Bl ock Dehy_Press2b ALT

2* Dehy_Buggy
IF A Mx_Type < 4 THEN
ROUTE 2}

Changeover _Buggy FIRST 1

ELSE

{
I NC V_NCO | oaded
A M x_Type=4

IF V_NCO | oaded < 4THEN
{

IF V_First_CO =0 THEN

{

VWAIT 30 MN

}
VWAIT UNTIL V.MxerQ=0
ROUTE 1

}
ELSE
{
V_NCO _| oaded=0
ROUTE 2
1} 1 Dehy_Buggy M xer Q FIRST 1
2 Dehy_Buggy EXIT FIRST 1
IF A Mx_Type = 4 THEN
{
V_Ready_4_Changeover =V_Ready_4_Changeover +. 25
WAI T UNTIL V_Ready_4_Changeover = 5
V_Process_Ti me = CLOCK(HR)
WAI T M_Change_P1
V_Ready_4_Changeover = 0
ROUTE 2
}
ELSE
{ IF AMx_Type = 5 THEN

{
V_Ready_4_Changeover =V_Ready_4_Changeover +. 25

WAIT UNTIL V_Ready_4_Changeover = 5
V_Process_Time = CLOCK(HR)
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MOVE W TH Dehyl_Operator,6 THEN FREE
I NC V_Tubl_Space

MOVE W TH Dehyl_Operator,6 THEN FREE
I NC V_Tubl_Space

GRAPHI C 7

MOVE W TH Dehy2_QCperator, 6 THEN FREE
I NC V_Tub2_Space

MOVE W TH Dehy2_Operator, 6 THEN FREE
I NC V_Tub2_Space

GRAPHI C 7

INC V_M xerQ



Bl ock

Bl ock

Dehy_Press2a

Dehy_Pressilb

WAI T M_Change_P3
V_Ready_4_Changeover = 0
ROUTE 2

}
ELSE

{
USE Dehyl_Operator, 8 FOR M_L_dehy
WAIT M R _dehya

A Type = 1
ROUTE 1

}
} 1 Bl ock Scal el FIRST 1

2 Bl ock EXIT FIRST 1
IF A Mx_Type = 4 THEN

{
V_Ready_4_Changeover =V_Ready_4_Changeover +. 25
WAI'T UNTIL V_Ready_4_Changeover = 5
V_Process_Ti me = CLOCK(HR)
WAI' T M_Change_P1
V_Ready_4_Changeover = 0
ROUTE 2
}
ELSE
{ IF A Mx_Type = 5 THEN
{
V_Ready_4_Changeover =V_Ready_4_Changeover +. 25
WAIT UNTIL V_Ready_4_Changeover =5
V_Process_Time = CLOCK(HR)
WAI T M Change_P3
V_Ready_4_Changeover = 0
ROUTE 2

}
ELSE

{
USE Dehy2_Operator, 8 FOR M_L_dehy
WAI T MR dehya

A Type = 1
ROUTE 1
1} 1 Bl ock Scal e2 FIRST 1

2 Bl ock EXIT FIRST 1
IF A_Mx_Type = 4 THEN
{
V_Ready_4_Changeover =V_Ready_4_Changeover +. 25
WAI'T UNTIL V_Ready_4_Changeover = 5
V_Process_Ti ne = CLOCK( HR)
WAI T M_Change_P1
V_Ready_4_Changeover = 0
ROUTE 2
}
ELSE
{ IF AMx_Type = 5 THEN

{

V_Ready_4_Changeover =V_Ready_4_Changeover +. 25
WAIT UNTIL V_Ready_4_Changeover = 5
V_Process_Ti me = CLOCK(HR)

WAI T M _Change_P3

V_Ready_4_Changeover = 0

ROUTE 2

}
ELSE

{
USE Dehyl_Operator, 8 FOR M_L_dehy
WAI T M R _dehyb
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MOVE W TH Dehy1_Qperator, 8 THEN FREE

MOVE W TH Dehy2_Operator, 8 THEN FREE



Bl ock

Bl ock

Bl ock

Bl ock

Dehy_Press2b

Scal el

Scal e2

Dehy_Transla

A Type = 2
ROUTE 1
1} 1 Bl ock Scal el FIRST 1

2 Bl ock EXIT FIRST 1
IF A Mx_Type = 4 THEN
{

V_Ready_4_Changeover =V_Ready_4_Changeover +. 25
WAI' T UNTIL V_Ready_4_Changeover = 5
V_Process_Ti ne = CLOCK( HR)

WAI T M Change_P1

V_Ready_4_Changeover = 0

ROUTE 2

}

ELSE

{ IF AMx_Type = 5 THEN

V_Ready_4_Changeover =V_Ready_4_Changeover +. 25
WAI'T UNTIL V_Ready_4_Changeover = 5
V_Process_Ti me = CLOCK(HR)

WAI' T M_Change_P3

V_Ready_4_Changeover = 0

ROUTE 2

}
ELSE

{
USE Dehy2_Operator, 8 FOR M_L_dehy
WAI T M R _dehyb

A Type = 2
ROUTE 1
1} 1 Bl ock Scal e2 FIRST 1

2 Bl ock EXIT FIRST 1
WAIT UNTIL V_Need_Bug_Dehyl < 3
USE Dehyl_Operator FOR M _U_dehy

1 Bl ock Dehy_Transla IF A Type

Bl ock Dehy_Trans1b IF A _Type

WAIT UNTIL V_Need_Bug_Dehy2 < 3
USE Dehy2_Operator FOR M _U_dehy
1 Bl ock Dehy_Trans2a IF A Type

Bl ock Dehy_Trans2b IF A _Type
I F V_NBlocksla < 5 THEN
I NC V_NBIl ocksla
GRAPHI C (V_NBI ocksla +1)
}
ELSE
{
V_NBl ocksla = 1
GRAPHI C (V_NBl ocksla +1)
}
COMBI NE 5
1 Bl ock Dehy_Tla LOAD 1
2* N R_Sanple NI R_SAVPLE_WAI T1 FIRST 1
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MOVE W TH Dehyl_Operator, 8 THEN FREE

MOVE W TH Dehy2_Qperator, 8 THEN FREE

IF V_NBI ocksla>2 THEN
{ WAI'T UNTIL V_Buggy_Readyla=1
MOVE W TH Dehyl_Operator, 8 THEN FREE

IF V_NBl ocks1b>2 THEN
{ WAI T UNTI L V_Buggy_Readylb=1
MOVE W TH Dehy1_Qperator, 8 THEN FREE

IF V_NBI ocks2a>2 THEN
{ WAI'T UNTI L V_Buggy_Ready2a=1
MOVE W TH Dehy2_Operator, 8 THEN FREE

I'F V_NBl ocks2b>2 THEN

{ WAI T UNTI L V_Buggy_Ready2b=1
MOVE W TH Dehy2_Qper ator, 8 THEN FREE

V_Test _finishl =0

/1 MAKING AN NI R SAMPLE FOR TESTI NG



Bl ock

Bl ock

Bl ock

Bl ock
Bl ock
Bl ock
Bl ock

Dehy_Buggy

Dehy_Buggy

Dehy_Buggy

Dehy_Trans2a

Dehy_Trans1b

Dehy_Trans2b

Dehy_Tla
Dehy_T2a
Dehy_T1b
Dehy_T2b

Dehy_Tla

Dehy_T2a

Dehy_Tib

IF V_NBl ocks2a < 5 THEN

I NC V_NBI ocks2a
GRAPHI C (V_NBI ocks2a +1)

}
ELSE

{
V_NBl ocks2a = 1
GRAPHI C (V_NBI ocks2a +1)

}

COMBI NE 5
1
o%

IF V_NBl ockslb < 5 THEN

{
I NC V_NBIl ocks1lb
GRAPHI C (V_NBI ocks1b +1)

}
ELSE

V_NBl ockslb = 1
GRAPHI C (V_NBI ockslb +1)

}

COMBI NE 5 1
o

IF V_NBl ocks2b < 5 THEN

INC V_NBI ocks2b
GRAPHI C (V_NBI ocks2b +1)

}

ELSE

{

V_NBl ocks2b = 1

GRAPHI C (V_NBI ocks2b +1)

}

COMVBI NE 5 1
o
1
1
1
1

GRAPHI C 2

WAIT UNTIL V_NBl ocksla =
LOAD 1

GRAPHI C 5 1
CGRAPHI C 2

WAI'T UNTIL V_NBI ocks2a =
LOAD 1

GRAPHI C 5 1
GRAPHI C 3

WAI'T UNTIL V_NBl ockslb =
LOAD 1
GRAPHI C 5 1

Bl ock
NI R_Sanpl e

Bl ock
NI R_Sanpl e

Bl ock
NI R_Sanpl e
Bl ock
Bl ock
Bl ock

Bl ock

5

Dehy_Buggy

Dehy_Buggy
5

Dehy_Buggy

Dehy_Buggy
5

Dehy_Buggy

Dehy_T2a
NI R_SAVPLE_WAI T2

Dehy_T1b
NI R_SAMPLE_WAI T1

Dehy_T2b
NI R_SAMPLE_WAI T2
Buggy_Wait1l

Buggy_Wait2
Buggy_Wait1l

Buggy_Wit2

Buggy_Wait1l

EXIT

Buggy_Wait2

EXIT

Buggy_Wait1l
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LOAD 1

FIRST 1

LOAD 1

FIRST 1

LOAD 1
FI RST
FI RST

FI RST

FI RST

FI RST

FI RST

FI RST

FI RST

FI RST

FI RST

V_Test _finish2 =0

/1 MAKING AN NI R SAMPLE FOR TESTI NG

/1 MAKING AN NI R SAMPLE FOR TESTI NG

/1 MAKING AN NI R SAMPLE FOR TESTI NG
GRAPHI C 7

GRAPHI C 7
GRAPHI C 7

GRAPHI C 7

GRAPHI C 4
MOVE W TH Dehy1_QOperat or THEN FREE
V_Buggy_Readyla=0

GRAPHI C 4
MOVE W TH Dehy2_Oper at or THEN FREE
V_Buggy_Ready2a=0

GRAPHI C 4
MOVE W TH Dehy1_Qperator THEN FREE



Dehy_Buggy

Bl ock
Bl ock
Dehy_Buggy

Dehy_T2b

Buggy_Wait1l
Buggy_Wait 2
Buggy_Wait1l

Dehy_Buggy EXIT FI RST
GRAPHI C 3
WAIT UNTIL V_NBl ocks2b = 5
LOAD 1
GRAPHI C 5 1 Dehy_Buggy Buggy_Wait 2 FIRST 1
Dehy_Buggy EXIT FI RST
1 Bl ock M xer Q FIRST 1
1 Bl ock M xer Q FIRST 1
WAIT UNTIL V_Test_finishl > 0
DEC V_Test _fini shl
/* ASSI GNI NG ORDER | N WHI CH WORKERS
GET NEXT AVAI LABLE EMPTY DEHY BUGGY */
IF V_1_in_line_dehy = 0 THEN
{V_1_in_line_dehy = 1}
ELSE
{ IF V_2_in_line_dehy = 0 THEN
{V_2_in_line_dehy = 1}
ELSE
{ IF V_3_in_line_dehy = 0 THEN
{V_3_in_line_dehy = 1}
ELSE
{ IF V_4_in_line_dehy = 0 THEN
{V_4_in_line_dehy = 1}
ELSE
{ IF V_5_in_line_dehy = 0 THEN
{V_5_in_line_dehy = 1}
ELSE
{ IF V_6_in_line_dehy = 0 THEN
{V_6_in_line_dehy = 1}
ELSE
{ IF V_7_in_line_dehy = 0 THEN
{V_7_in_line_dehy = 1}
ELSE
{ IF V_8_in_line_dehy = 0 THEN
{V_8_in_line_dehy = 1}
ELSE
{ IF V_9_in_line_dehy = 0 THEN
{V_9_in_line_dehy = 1}
ELSE
{ IF V_10_in_line_dehy = 0 THEN
{V_10_in_line_dehy = 1}
ELSE
{ IF V_11_in_line_dehy = 0 THEN
{V_11_in_line_dehy = 1}
ELSE
{ IF V_12_in_line_dehy = 0 THEN
{V_12_in_line_dehy = 1}
ELSE
{ IF V_13_in_line_dehy = 0 THEN
{V_13_in_line_dehy = 1}
ELSE
{ IF V_14_in_line_dehy = 0 THEN
{V_14_in_line_dehy = 1}
ELSE
{ IF V_15_in_line_dehy = 0 THEN
{V_15_in_line_dehy = 1}
ELSE
{ V_16_in_l i ne_dehy = 1}
}
1333303003083
Dehy_Buggy M xer Q FIRST 1
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V_Buggy_Ready1b=0

GRAPHI C 4
MOVE W TH Dehy2_Qperat or THEN FREE
V_Buggy_Ready2b=0

INC V_M xerQ
MOVE W TH Dehyl_Operator, 8
I NC V_Need_Bug_Dehy1



I F V_Need_Bug_Dehyl= 4 THEN

{

V_Ungroup_Dehyl_Buggy = 1

WAIT UNTIL V_1_in_line_dehy =1

WAI'T UNTIL V_Ungroup_Dehyl Buggy = 3
}

FREE Dehyl_Oper at or

Dehy_Buggy Buggy_Wait 2 WAIT UNTIL V_Test_finish2 >0
DEC V_Test _fi ni sh2

/* ASSI GNI NG ORDER | N WHI CH WORKERS
GET NEXT AVAI LABLE EMPTY DEHY BUGGY */

IF V_1_in_line_dehy = 0 THEN

{V_1_in_line_dehy = 2}

ELSE

{ IF V_2_in_line_dehy = 0 THEN
{V_2_in_line_dehy = 2}

ELSE
{ IF V_3_in_line_dehy = 0 THEN
{V_3_in_line_dehy = 2}
ELSE
{ IF V_4_in_line_dehy = 0 THEN
{V_4_in_line_dehy = 2}
ELSE
{ IF V_5_in_line_dehy = 0 THEN
{V_5_in_line_dehy = 2}
ELSE
{ IF V_6_in_line_dehy = 0 THEN
{V_6_in_line_dehy = 2}
ELSE
{ IF V_7_in_line_dehy = 0 THEN
{V_7_in_line_dehy = 2}
ELSE
{ IF V_8_in_line_dehy = 0 THEN
{V_8_in_line_dehy = 2}
ELSE
{ IF V_9_in_line_dehy = 0 THEN
{V_9_in_line_dehy = 2}
ELSE
{ IF V_10_in_line_dehy = 0 THEN
{V_10_in_line_dehy = 2}
ELSE
{ IF V_11_ in_line_dehy = 0 THEN
{V_11_in_line_dehy = 2}
ELSE
{ I'F V_12_in_line_dehy = 0 THEN
{V_12_in_line_dehy = 2}
ELSE
{ IF V_13_in_line_dehy = 0 THEN
{V_13_in_line_dehy = 2}
ELSE

{ IF V_14_in_line_dehy = 0 THEN
{V_14_in_line_dehy = 2}

ELSE
{ I'F V_15_in_line_dehy = 0 THEN
{V_15_in_l i ne_dehy = 2}
ELSE
{ V_16_in_line_dehy = 2}
}
1333833083308
1 Dehy_Buggy M xer Q FIRST 1 INC V_M xerQ

MOVE W TH Dehy2_Operator, 8
I NC V_Need_Bug_Dehy?2
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Dehy_Buggy

Two_Dehy_Buggi es
Dehy_Buggy

Dehy_Buggy

Two_Dehy_Buggi es
Dehy_Buggy

Dehy_Buggy

Bl ock

M xer _Fl at

Enpt y_buggi esl

Ungp_Enpt y_buggi es1
Ungp_Enpty_buggi esl

Enpt y_buggi es2

Ungp_Enpt y_buggi es2
Ungp_Enpty_buggi es2

M xer Q

M xer Q

Changeover _Buggy2

GRAPHI C 6 1 Dehy_Buggy Dehy_Tila EMPTY 1
Dehy_Buggy Dehy_T1b EMPTY
UNGROUP
1 Dehy_Buggy Enpty_buggi esl EMPTY 1
GRAPHI C 6 1 Dehy_Buggy Dehy_T2a EMPTY 1
Dehy_Buggy Dehy_T2b EMPTY
UNGROUP
1 Dehy_Buggy Enpty_buggi es2 EMPTY 1
/* SETTING UP FI RST DEHY BUGG ES FOR
PROCESSI NG AT START OF PROGRAM */
WAIT UNTIL V.Mxer_ldle > 0
DEC V_M xer_ldl e
DEC V_M xerQ
1 Dehy_Buggy M xer _Loadl I F V_M XERL
Dehy_Buggy M xer _Load2 I F V_M XER2
Dehy_Buggy M xer _Load3 I F V_M XER3
2% M xer _Fl at Changeover _Buggy?2 FIRST 1
1 Bl ock M xer _Loadl FIRST 1
Bl ock M xer _Load2 FI RST
Bl ock M xer _Load3 FI RST

IF A_Mx_Type < 4 THEN
{ ROUTE 2}

ELSE

{

I NC V_NCO_| oaded2
A_M x_Type=4
| F V_NCO_| oaded2 =1 THEN

{
WAI T UNTIL V_NCO | oaded1=3
WAIT UNTIL V_TUB Avail + V_Enpty_mixer_flats = 3

ROUTE 1
}
ELSE
{ I'F V_NCO_| oaded2 =2 THEN
{
ROUTE 2
}
ELSE
{ I F V_NCO | oaded2 =3 THEN

{

V_NCO _| oaded2 = 0
ROUTE 2

}
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| F V_Need_Bug_Dehy2 =4 THEN

{

V_Ungroup_Dehy2_Buggy = 1

WAIT UNTIL V_1_in_line_dehy = 2

WAI'T UNTIL V_Ungroup_Dehy2_Buggy = 3
}

FREE Dehy2_QOper at or
MOVE W TH Dehy1_QOperat or THEN FREE
V_Buggy_Readyla=1
MOVE W TH Dehyl_Operator THEN FREE
V_Buggy_Readylb=1

MOVE W TH Dehy1_Oper at or

MOVE W TH Dehy2_Qperat or THEN FREE
V_Buggy_Ready2a=1

MOVE W TH Dehy2_Qperat or THEN FREE
V_Buggy_Ready2b=1

MOVE W TH Dehy2_Oper at or

V_MXERL = 1
MOVE W TH M xer _Oper at or

V.MXER2 = 1
MOVE W TH M xer _Oper at or

V_M XER3 = 1
MOVE W TH M xer _Oper at or

GRAPHI C 9



Bl ock

Bl ock

Bl ock

Dehy_Buggy

Dehy_Buggy

Dehy_Buggy

M xer _Loadl

M xer _Load2

M xer _Load3

M xer _Loadl

M xer _Load2

M xer _Load3

1} 1 M xer _Fl at Bl ocker Q FIRST 1
2 M xer _Fl at EXIT FIRST 1
GRAPHI C 6
GET M xer _QOper at or
1 Bl ock M xer 1a FIRST 1
GRAPHI C 6
GET M xer _Oper at or
1 Bl ock M xer 2a FIRST 1
CGRAPHI C 6
CGET M xer _QOperator
Bl ock M xer 3a FIRST 1

IF A_Mx_Type = 4 THEN

{

FREE ALL

V_Ready_4_Changeover = V_Ready_4_Changeover + 1/3
I NC V_NCO_| oaded1

WAIT UNTIL V_Ready_4_Changeover =5
WAI'T UNTIL V_Ready_4_Changeover = 0
INC V_Mxer_ldle
V_MXERL = 0
DEC V_NCO_| oaded1
ROUTE 2
}
ELSE
{
CGRAPHI C 2
UNLOAD 1
VAIT ML_nixer*2/3 MN
ROUTE 1
} 1 Dehy_Buggy Enpt y_buggi es FIRST 1
2 Dehy_Buggy EXIT FIRST 1

IF AMx_Type = 4 THEN

{

FREE ALL

V_Ready_4_Changeover = V_Ready_4_Changeover + 1/3
I NC V_NCO_| oaded1

WAI' T UNTIL V_Ready_4_Changeover = 5
WAI T UNTIL V_Ready_4_Changeover = 0
INC V_Mxer_ldle
V_.MXER2 = 0
DEC V_NCO_| oaded1
ROUTE 2
}
ELSE
{
GRAPHI C 2
UNLQOAD 1
WAIT ML_nixer*2/3 MN
ROUTE 1
} 1 Dehy_Buggy Enpt y_buggi es FIRST 1
2 Dehy_Buggy EXIT FIRST 1

IF A Mx_Type = 4 THEN

{

FREE ALL

V_Ready_4_Changeover = V_Ready_4_Changeover + 1/3
I NC V_NCO_| oaded1

WAI'T UNTIL V_Ready_4_Changeover =
WAI T UNTIL V_Ready_4_Changeover =
INC V_Mxer_ldle

5
0

V_M XER3 = 0
DEC V_NCO_| oaded1
ROUTE 2

}
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I'NC

MOVE
FREE

MOVE
FREE

MOVE
FREE

V_Bl ocker Q

FOR M L_mixer*2/3 MN
M xer _Oper at or

FOR M L_mixer*2/3 MN
M xer _Oper at or

FOR M L_rmixer*2/3 MN
M xer _Oper at or

MOVE W TH M xer _Operator THEN FREE
I NC V_Enpty_Buggi es

MOVE

W TH M xer _QOper at or

I NC V_Enpty_Buggi es

THEN FREE



Dehy_Buggy

Enpt y_buggi es

ELSE

{
GRAPHI C 2
UNLOAD 1
WAIT ML_nixer*2/3 MN
ROUTE 1
} 1 Dehy_Buggy Enpt y_buggi es FIRST 1
2 Dehy_Buggy EXIT FIRST 1
GRAPHI C 6
WAIT UNTIL V_1_in_line_dehy =1
OR V_1_in_line_dehy = 2
/* CHECKING TO SEE | F FI RST WORKER | N LI NE
NEEDS MORE THAN ONE BUGGY */
IF V_1_in_line_dehy = 1 THEN
{ I'F V_Ungroup_Dehyl Buggy = 1
OR V_Ungroup_Dehyl_Buggy = 2 THEN
{ ROUTE 3}
ELSE
{ /1 UPDATI NG WHI CH WORKER GETS THE NEXT AVAI LABLE BUGGY
V_1_in_line_dehy = V_2_in_line_dehy
V_2_in_line_dehy = V_3_in_line_dehy
V_3_in_line_dehy = V_4_in_line_dehy
V_4_in_line_dehy = V_5_in_|line_dehy
V_5_in_line_dehy = V_6_in_line_dehy
V_6_in_line_dehy = V_7_in_|line_dehy
V_7_in_line_dehy = V_8_in_line_dehy
V_8_in_line_dehy = V_9_ in_line_dehy
V_9_in_line_dehy = V_10_in_line_dehy
V_10_in_line_dehy = V_11_in_line_dehy
V_11_in_line_dehy = V_12_in_line_dehy
V_12_in_line_dehy = V_13_in_|ine_dehy
V_13_in_line_dehy = V_14_in_line_dehy
V_14_in_line_dehy = V_15_in_|ine_dehy
V_15_in_line_dehy = V_16_in_line_dehy
V_16_in_line_dehy = 0
DEC V_Need_Bug_Dehyl
GET Dehyl_Operator, 8
DEC V_Enpty_Buggi es
ROUTE 1}
}
ELSE
{ IF V_1_in_line_dehy = 2 THEN
I F V_Ungroup_Dehy2_Buggy = 1
OR V_Ungroup_Dehy2_Buggy = 2 THEN
{ ROUTE 3}
ELSE
{ /1 UPDATI NG WHI CH WORKER GETS THE NEXT AVAI LABLE BUGGY
V_1_in_line_dehy = V_2_in_|line_dehy
V_2_in_line_dehy = V_3_in_line_dehy
V_3_in_line_dehy = V_4_in_line_dehy
V_4_in_line_dehy = V_5_in_|line_dehy
V_5_in_line_dehy = V_6_in_|line_dehy
V_6_in_line_dehy = V_7_in_line_dehy
V_7_in_line_dehy = V_8_in_line_dehy
V_8_in_line_dehy = V_9 in_line_dehy
V_9_in_line_dehy = V_10_in_line_dehy
V_10_in_line_dehy = V_11_in_line_dehy
V_11_in_line_dehy = V_12_in_line_dehy
V_12_in_line_dehy = V_13_in_line_dehy
V_13_in_line_dehy = V_14_in_line_dehy
V_14_in_line_dehy = V_15_in_line_dehy
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MOVE W TH M xer _Operator THEN FREE
I NC V_Enpty_Buggi es



V_15_i n_| i ne_dehy
V_16_i n_l i ne_dehy

V_16_i n_| i ne_dehy
0

DEC V_Need_Bug_Dehy?2

GET Dehy2_Qperator, 8

DEC V_Enpty_Buggi es
}

ROUTE 2
I
1 Dehy_Buggy Enpty_buggi es1 FIRST 1 MOVE W TH Dehy1_QOperator,8 THEN FREE
2 Dehy_Buggy Enpt y_buggi es2 FIRST 1 MOVE W TH Dehy2_Operator,8 THEN FREE
3 Dehy_Buggy Gp_Enpty_buggi es FIRST 1
Dehy_Buggy Gp_Enpty_buggi es /* | F WORKER NEEDS TWO BUGG ES THEN GROUP

TWO BUGG ES TOGETHER */
I F V_Need_Bug_Dehyl = 4
AND V_1_in_line_dehy = 1 THEN

NC V_Ungr oup_Dehy1_Buggy
GROUP 2 AS Two_Dehy_Buggi es

}
ELSE
{
IF V_Need_Bug_Dehy2 = 4

AND V_1_in_line_dehy = 2 THEN
{
I NC V_Ungr oup_Dehy2_Buggy
GROUP 2 AS Two_Dehy_Buggi es
}

}
Two_Dehy_Buggi es Gp_Enpty_buggi es /'l CHECKI NG TO SEE WHERE THE TWO BUGG ES GO

IF V_Need_Bug_Dehyl = 4
AND V_1_in_line_dehy = 1
AND V_2_in_line_dehy = 1 THEN
{ // UPDATI NG WHI CH WORKER GETS THE NEXT AVAI LABLE BUGGY

V_1_in_line_dehy = V_3_in_|line_dehy
V_2_in_line_dehy = V_4_in_line_dehy
V_3_in_line_dehy = V_5_in_|line_dehy
V_4_in_line_dehy = V_6_in_|ine_dehy
V_5_in_line_dehy = V_7_in_line_dehy
V_6_in_line_dehy = V_8_in_|ine_dehy
V_7_in_line_dehy = V_9_in_line_dehy
V_8_in_line_dehy = V_10_in_line_dehy
V_9_in_line_dehy = V_11_in_line_dehy
V_10_in_line_dehy = V_12_in_line_dehy
V_11_in_line_dehy = V_13_in_|ine_dehy
V_12_in_line_dehy = V_14_in_line_dehy
V_13_in_line_dehy = V_15_in_|ine_dehy
V_14_in_line_dehy = V_16_in_line_dehy
V_15_in_line_dehy = 0
V_16_in_line_dehy = 0
V_Need_Bug_Dehyl = V_Need_Bug_Dehyl - 2

CGET Dehyl_Operator, 9
V_Empty_Buggi es = V_Enpty_Buggies -2

ROUTE 1}
ELSE
{ IF V_Need_Bug_Dehy2 = 4
AND V_1_in_line_dehy = 2
AND V_2_in_line_dehy = 2 THEN
{ /1 UPDATI NG WHI CH WORKER GETS THE NEXT AVAI LABLE BUGGY
V_1_in_line_dehy = V_3_in_line_dehy
V_2_in_line_dehy = V_4_in_line_dehy
V_3_in_line_dehy = V_5_in_|line_dehy
V_4_in_line_dehy = V_6_in_|ine_dehy
V_5_in_line_dehy = V_7_in_line_dehy
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Bl ock

Bl ock

M xer 1a

M xer 2a

V_6_i n_l i ne_dehy
V_7_in_line_dehy
V_8_in_line_dehy
V_9_in_line_dehy
V_10_i n_l i ne_dehy
V_11_in_|l i ne_dehy
V_12_in_li ne_dehy
V_13_in_| i ne_dehy
V_14_in_l i ne_dehy
V_15_i n_| i ne_dehy
V_16_i n_| i ne_dehy

<

’_Need_Bug_Dehy2
GET Dehy2_QOperato

V_Enpty_Buggi es =

ROUTE 2~ }
1 Two

GRAPHIC 8

IF AMx_Type = 1 THEN

{ WAIT MR nmi xer_P1 }
ELSE

{ IF AMx_Type = 2 THEN

{ VWAIT MR _nixer_P2

ELSE

{ IF A Mx_Type =
{ VAIT M

}
}

V_Need_Tub_M x1 = 2
V_M XER = 1

r

i ne_dehy
_| i ne_dehy
n_| i ne_dehy
_in_line_dehy
_in_line_dehy
n
n

<I<I<\<
R © o

_| i ne_dehy
_| i ne_dehy

oo|<\<l<l<l<|

V_Need_Bug_Dehy2 - 2

©

V_Enpty_Buggi es -2

Dehy_Buggi es Ungp_Enpty_buggi esl FIRST 1
2 Two_Dehy_Buggi es Ungp_Enpty_buggi es2 FI RST 1

o w

m xer _P3 }

/1 ASSI NGNI NG ORDER OF UNLOADI NG M XER

IFV_i_in_line_mix = 0 THEN

{

V_1_in_line_mx = V_M XER
}

ELSE

{ IF V_2_in_line_mix = 0 THEN

{
V_2_in_line_mx = V_M XER

}
ELSE
{ IF V_3_in_line_nmx = 0 THEN
{
V_3_in_line_mx = V_M XER
}
ELSE
{
V_4_in_line_nmix = V_MXER
}
}
} 1 M x M xer _Unl oadl LOAD 1
2* Bl ock M xer 1b FIRST 1
GRAPHI C 8

IF AMx_Type = 1 THEN

{ WAT MR m xer_P1 }

ELSE

{ IF AMx_Type = 2 THEN
{ WAIT M R _mi xer_P2
ELSE

{ IF A_Mx_Type

=3
{ WAIT MR

}

THEN
nmi xer _P3 }
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MOVE W TH Dehy1_Oper at or
MOVE W TH Dehy2_Oper at or

GRAPHI C 2

WAI'T M_U_m xer

/1 CREATI NG SECOND M X TO BE UNLOADED
GRAPHI C 8



Bl ock

M xer 3a

}
}

V_Need_Tub_M x2 = 2
V_M XER = 2

/1 ASSI NGNI NG ORDER OF UNLOADI NG M XER
IFV_1in_line_mx =0 THEN
V_1_in_line_mx = V_MXER

)ELSE

{ IF V_2_in_line_mx = 0 THEN

V_2_in_line_mx = V_M XER

}
ELSE
{ IF V_3_in_line_mx = 0 THEN
{
V_3_in_line_nix = V_MXER
}
ELSE
V_4_in_line_mx = V_M XER
}
}
} 1 M x M xer _Unl oad2
2* Bl ock M xer 2b
GRAPHI C 8

IF AMx_Type = 1 THEN

{ WAIT MR nixer_P1 }
ELSE

{ IF AMXx_Type = 2 THEN

{ WAIT MR mixer_P2 }
ELSE
{ IF A Mx_Type = 3 THEN
{ WAIT MR nixer_P3 }

}
}

V_Need_Tub_Mx3 = 2
V_MXER = 3

/1 ASSI NGNI NG ORDER OF UNLOADI NG M XER
IF V_1_in_line_mix = 0 THEN

V_1_in_line_mx = V_MXER
}
ELSE
{ IF V_2_in_line_mx = 0 THEN
{
V_2_in_line_mx = V_M XER

}
ELSE
{ IF V_3_in_line_mx = 0 THEN
V_3_in_line_mx = V_M XER
}
ELSE
{
V_4_in_line_mx = V_M XER
}
}
} 1 M x M xer _Unl oad3
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LOAD 1

FIRST 1

LOAD 1

GRAPHI C 2

WAL T M_U_m xer

/1 CREATI NG SECOND M X TO BE UNLOADED
GRAPHI C 8

GRAPHI C 2



Bl ock
Bl ock
Bl ock

M xer _Fl at

M xer 1b
M xer 2b
M xer 3b

M xer _Transl

2* Bl ock M xer 3b

1 M x M xer _Unl oadl
1 M x M xer _Unl oad2
1 M x M xer _Unl oad3

GRAPHI C 5

VWAI T UNTIL V_Need_Tub_M x1>0
OR V_Need_Tub_M x2>0

OR V_Need_Tub_M x3>0

OR V_Need_Tub_M x4>0

WAIT UNTIL V_TUB_Avail > 0
/'l ASSI GNI NG WHERE AVAI LABLE M XER FLATS SHOULD GO
IF V_Need_Tub_Mx1 >0 AND V_1_in_line_mix = 1 THEN

{

WAIT UNTIL V_UL1l_ Idle =0
DEC V_Need_Tub_M x1

V_ Ul ldle =1

ROUTE 1

}
ELSE
{
IF V_Need_Tub_M x2>0 AND V_1_in_line_mix = 2 THEN

{
WAIT UNTIL V_UL2_Idle =0
DEC V_Need_Tub_M x2
V_u2_ldle = 1

ROUTE 2

}
ELSE
{
IF V_Need_Tub_M x3>0 AND V_1_in_line_mix = 3 THEN

{
WAIT UNTIL V_UL3_Idle =0
DEC V_Need_Tub_M x3
V_u3_ldle = 1
ROUTE 3
}
}

} 1 M xer _Fl at M xer _Unl oadl

2 M xer _Fl at M xer _Unl oad2
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FIRST 1

LOAD 1

LOAD 1

LOAD 1

FIRST 1

FIRST 1

VWAI T M_U_m xer

11

GRAPHI

CREATI NG SECOND M X TO BE UNLOADED
8

[el=1l

GRAPHI C 2
WAI'T M_U_m xer
GRAPHI C 2
WAI'T M_U_m xer
GRAPHI C 2
WAI'T M_U_m xer

DEC V_TUB_Avai

11

IF

UPDATI NG ORDER OF UNLOADI NG M XER

V_Need_Tub_M x1 = 0 THEN
1_in_line_mx = V_2_in_line_mx
2_in_line_mx = V_3_in_line_mx
3_in_line_mx = V_4_in_line_mx
4_in_line_mx =0

MOVE W TH M xer _Operator, 9
DEC V_TUB Avai |

11

IF

UPDATI NG ORDER OF UNLOADI NG M XER

V_Need_Tub_M x2 = 0 THEN
1_in_line_mx = V_2_in_line_mx
2_in_line_mx = V_3_in_line_mx
3_in_line_mx = V_4_in_line_mx
4_in_line_mx =0



}

MOVE W TH M xer _Operator, 9
3 M xer _Fl at M xer _Unl oad3 FIRST 1 DEC V_TUB_Avai |

/1 UPDATI NG ORDER OF UNLOADI NG M XER

IF V_Need_Tub_M x3 = 0 THEN

V_1_in_line_mix = V_2_in_line_mx
V_2_in_line_mix = V_3_in_line_mx
V. 3_in_line_mx = V_4_in_line_mx
V_4_in_line_mix =0
}
MOVE W TH M xer _Operator, 9
M xer _Fl at M xer _Unl oadl GET M xer_Operator, 9
LOAD 1
GRAPHI C 1
FREE M xer _Oper at or
1 M xer _Fl at M xer _Transl FIRST 1 MOVE W TH M xer _Operator THEN FREE
INC V_NM x1
/1 KEEPI NG TRACK OF NUMBER OF M XES UNLOADED FROM
M XER
IF V_NM x1 = 2 THEN
{
INC V_Mxer_ldle
V_M XERL = 0
V_NM x1= 0
}
V_ULl_Idle =0
M xer _Fl at M xer _Unl oad2 GET M xer_QOperator, 9
LOAD 1
CGRAPHI C 1
FREE M xer _Oper at or
M xer _Fl at M xer _Transl FIRST 1 MOVE W TH M xer _Operator THEN FREE
I NC V_NM x2
/1 KEEPI NG TRACK OF NUMBER OF M XES UNLOADED FROM
M XER
I'F V_NM x2=2 THEN
{
INC V_Mxer_ldle
V_MXER2 = 0
V_.NMx2 =0
}
V_UL2_ldle = 0
M xer _Fl at M xer _Unl oad3 GET M xer_Operator, 9
LOAD 1
GRAPHI C 1
FREE M xer _Oper at or
1 M xer _Fl at M xer _Transl FIRST 1 MOVE W TH M xer _Operator THEN FREE
INC V_NM x3
/1 KEEPI NG TRACK OF NUMBER OF M XES UNLOADED FROM
M XER
I F V_NM x3=2 THEN
{
INC V_Mxer_ldle
V_M XER3 = 0
V_NM x3 = 0
}
V_UL3_ldle =
M x M xer _Unl oadl 1 M x M xer _Transl FIRST 1
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M x
M x
M xer _Fl at

M x
M xer _Fl at

M x
Bl ocker _Buggy

M xer _Fl at

M xer _Unl oad2
M xer _Unl oad3
M xer _Transl

M xer _Transl
Bl ocker Q

Bl ocker Q
Changeover _Buggy3

Buggy_Location

1 M x M xer _Transl FI RST

1 M x M xer _Transl FI RST

GRAPHI C 2 1 M xer _Fl at Bl ocker Q FI RST
M xer _Fl at EXIT FI RST

1 X Bl ocker Q FI RST
/1 SETTING UP FI RST M X FLAT FOR PROCESSI NG AT START OF PROGRAM

| F V_BlockerQ > 0 THEN

{
WAIT UNTIL V_Bl ocker_Status = 0
} 1 M xer _Fl at Buggy_Location FI RST

2% Bl ocker _Buggy Changeover _Buggy3 FI RST
1 M x Buggy_Location FI RST
IF A_Mx_Type <4 THEN
{ ROUTE 2
ELSE

{

A Mx_Type = 4

CGRAPHI C 12

VWAIT UNTIL V_TUB_Avail + V_Enpty_mixer_flats = 3
IF V_First_CO =0 THEN

{

WAI' T M_R_bl ocker

WAI' T M_U_bl ocker

WAI T M_T_bl ocker

VWAIT MEl evator_tinme

WAI T 30 SEC

WAI T UNTIL V_Need_Bug_Bl ocker = 0
WAI T UNTIL V_ELEVATORQ = 0

}
ROUTE 1
}

1 Bl ocker _Buggy El evat or FI RST

2 Bl ocker _Buggy EXIT FI RST
CGRAPHI C 1

IF AMx_Type = 4 THEN

{
GRAPHI C 9
V_Bl ocker _Status = 0

I NC V_Ready_4_Changeover

WAI T UNTIL V_Ready_4_Changeover
WAI'T UNTIL V_Ready_4_Changeover
ROUTE 2

o ua

}

ELSE

{

UNLOAD 1

/1 CHANG NG GRAPHI C AS BLOCKS ARE BEI NG PRCOCESSED

WAI'T UNTIL V_Nunber_blocks_1 = 2
GRAPHI C 3

WAIT UNTIL V_Nunber_bl ocks_1 = 4
GRAPHI C 4
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1

1

1

1

INC V_Need_TUB_M x
MOVE W TH M xer _Tranporter
I NC V_Bl ocker Q

WAI'T UNTIL V_Enpty_mixer_flats > 0
FREE M xer _Tranporter
V_Need_M xtrans = 1

DEC V_BI ocker Q
V_Bl ocker _Status = 1
MOVE W TH Bl ocker _Operator1l THEN FREE

I NC V_ELEVATORQ
GRAPHI C 12



WAI T UNTIL V_Nunber_blocks_1 = 5
CET Bl ocker _Operatorl

WAI'T UNTIL V_Nunber_blocks_1 = 6

CGRAPHI C 5
ROUTE 1
}
1 M xer _Fl at Enpty_M xer _Fl at FIRST 1 GRAPHI C 7
V_Bl ocker _Status = 0
MOVE W TH Bl ocker _Operator1l THEN FREE
V_Nunber _bl ocks_1 = 0
INC V_Enpty_mixer_flats
2 M xer _Fl at EXIT FIRST 1
M xer _Fl at Enpty_M xer _Fl at GRAPHI C 7

WAIT UNTIL V_Need_M xtrans = 1
V_Need_M xtrans = 0
GET M xer_Tranporter, 10
DEC V_Need_TUB M x
1 M xer _Fl at M xer _Transl FIRST 1 MOVE W TH M xer _Tranporter THEN FREE
DEC V_Enpty_mixer_flats
INC V_TUB_Avai |

M x Buggy_Location GRAPHI C 6 1 M x Bl ocker 1 FI RST 6 GRAPHI C 2
M x Bl ocker 2 ALT GRAPHI C 2
M x Bl ocker 1 GET ( Blocker_Operatorl OR Bl ocker_QOperator?2)
WAI'T M_L_bl ocker
FREE ALL

I NC V_Nunber _bl ocks_1

/* WAI'T UNTL BOTH BLOCKERS HAVE BEEN LOADED
AND THEN RUN AND UNLOAD */

WAI T UNTIL V_Nunber_bl ocks_1 = 2
OR V_Nunber _bl ocks_1
OR V_Nunber _bl ocks_1

WAI T M R_bl ocker

CGET ( Blocker_Operatorl OR Bl ocker_QOperator?2)

WAIT M_U_ bl ocker

6

FREE ALL 1 Bl ock2 Bl ocker _Trans LOAD 1 /1 CHANG NG GRAPHI CS TO MATCH NUMBER OF BLOCKS
PROCESSED
I'F V_Nunber_blocks_1 = 2 THEN
{
GRAPHI C 2
}
I'F V_Nunber_blocks_1 = 4 THEN
{
GRAPHI C 3
}
IF V_Nunber_blocks_1 = 6 THEN
{
GRAPHI C 4
}
M x Bl ocker 2 GET ( Blocker_Operatorl OR Bl ocker_QOperator?2)
WAI T M_L_bl ocker
FREE ALL

I NC V_Nunber _bl ocks_1

/* WAI'T UNTL BOTH BLOCKERS HAVE BEEN LOADED
AND THEN RUN AND UNLOAD */

WAI T UNTIL V_Nunber_bl ocks_1 = 2
OR V_Nunber _blocks_1 = 4
OR V_Nunber _blocks_1 = 6

M

WAI T R bl ocker
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PROCESSED

Bl ocker _Buggy

Bl ock2
Bl ocker _Buggy

Bl ock2

Hens_Nest

Bl ocker _Trans

Bl ocker _Trans
El evat or

El evat or

Changeover _Buggy4

GET ( Bl ocker_Operatorl OR Bl ocker_Operator2)
WAI' T M_U_bl ocker

FREE ALL 1 Bl ock2 Bl ocker _Trans
GRAPHIC 1
LOAD 6
GRAPHI C 5 1 Bl ocker _Buggy El evat or
Bl ocker _Buggy EXIT
1 Bl ock2 El evat or

/1 WAI'T FOR ELEVATOR TO BE FREE FOR USE
GRAPHI C 10

IF A Mx_Type = 4 THEN
{ GRAPHI C 12 }

WAIT UNTIL V_El evator_Status = 0
GET UEXtru_Operator
V_El evator_Status = 1

IF A Mx_Type< 4 THEN

{
WAIT M El evator _tine
}

WAI'T UNTIL V_UPext2_status = 0
OR V_UPext 3_status = 0
OR V_UPext4_status = 0
DEC V_ELEVATORQ 1 Bl ocker _Buggy UExt 2_Unl oad_bug

Bl ocker _Buggy
Bl ocker _Buggy
2% Hens_Nest

UExt 3_Unl oad_bug
UEXt 4_Unl oad_bug
Changeover _Buggy4

1 Bl ock2 UEXt 2_Unl oad_bug
Bl ock2 UExt 3_Unl oad_bug
Bl ock2 UEXt 4_Unl oad_bug
IF A Mx_Type < 4 then
{ ROUTE 2 }
ELSE
{
A M x_Type=4

IF V_First_CO = 0 THEN

{

VAI T M L_UPext

WAI T M_R_UPext

WAI T M T_Dext

VAI T M_U_Dext

WAI T UNTIL V_CUTTERQ = 0

WAI T UNTIL V_CUT3_READY=0
AND V_CUT1_READY=0
AND V_CUT4_READY=0
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LOAD 1

FIRST 1

FI RST
FIRST 1

IF UPext 2_st at us
IF UPext 3_st at us
I F V_UPext 4_st at us
FIRST 1

FIRST 1

FI RST

FI RST

A
A

ooo

/1 CHANG NG GRAPHI CS TO MATCH NUMBER OF BLOCKS

IF V_Nunber _bl ocks_1 = 2 THEN
(G?APHI c2
%F V_Nunber _bl ocks_1 = 4 THEN
EBRAPHI Cc3
?F V_Nunber _bl ocks_1 = 6 THEN
§3F\’APHI C4

MOVE W TH Bl ocker _Oper at or 2
I NC V_ELEVATORQ

WAI'T UNTIL V_El evat or _St at us
FREE Bl ocker _Operator2
V_Need_Bug_Bl ocker = 1

=0

MOVE W TH UEXt r u_Qper at or
MOVE W TH UEXt r u_Oper at or
MOVE W TH UEXt r u_Oper at or



NI R_Sanpl e

NI R_Sanpl e

NI R_Sanpl e

NI R_Sanpl e

NI R_Sanpl e

Bl ocker _Buggy

NI R_SAMPLE_WAI T1

NI R_SAMPLE_WAI T2

NI R_Pack

NI R_Test

NI R Wt er

UEXt 2_Unl oad_bug

AND V_CUT7_READY=0
VWAIT UNTIL V_Can_flats_in_use = 0
}
V_First_CO=0
ROUTE 1
} 1 Hens_Nest

2 Hens_Nest
INC V_NIR_sanpl el
WAIT UNTIL V_NIR sanplel = 2
GROUP 2 AS NIR Sanpl e
A Type = 1
CGRAPHI C 2
V_NIR_sanplel = 0
1 NI R_Sanpl e

I NC V_NI R_sanpl e2
WAIT UNTIL V_NIR sanple2 = 2
GROUP 2 AS NIR Sanpl e
A Type = 2
CGRAPHI C 2
V_NIR_sanple2 = 0
1 NI R_Sanpl e

DEC V_NI RQ
USE NIR Tester FOR M L_NIR
GRAPHI C 3 1 NI R_Sanpl e
WAIT MR NIR
VWAIT MD NR

1 NI R_Sanpl e
WAIT MUNR 1 NI R_Sanpl e

NI R_Sanpl e

IF AMx_Type = 4 THEN
{
FREE ALL

WAIT UNTIL V_UPext3_status = 0 AND V_UPext4_status = 0

INC V_Ready_4_Changeover

WAI T UNTIL V_Ready_4_Changeover
WAI T UNTIL V_Ready_4_Changeover
FREE ALL

V_El evator_Status = 0

ROUTE 3

}
ELSE

{
V_UPext2_status = 1
GRAPHI C 11

USE UEXtru_Operator FOR M L_UPext/3 MN

UNLOAD 2
GRAPHI C 1
I NC V_UNLQADED_BLOCKS

CutterQ

EXIT

NI R_Pack

NI R_Pack

NI R_Test

NI R Wt er
EXIT

EXIT

/1 CHECK TO SEE | F MORE BLOCKS NEED TO BE PROCESSED

| F V_UNLOADED BLOCKS < 3 THEN

{

WAIT UNTIL V_UPext3_status = 0
OR V_UPext4_status = 0

ROUTE 1

}

ELSE

{
V_UNLOADED_BLOCKS = 0
ROUTE 2
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FIRST 1

FIRST 1

FIRST 1

FIRST 1

FIRST 1

FIRST 1
IF A _Type

IF A _Type

INC V_CUTTERQ
GRAPHI C 7

MOVE W TH Dehyl_Operator THEN FREE

INC V_NI RQ

MOVE W TH Dehy2_Oper at or
INC V_NI RQ

MOVE WTH NI R Tester

MOVE W TH NI R Tester
V_Test _finishl = 2
FREE NI R _Tester
V_Test _finish2 = 2
FREE NI R _Tester

THEN FREE



Bl ock2
Bl ock2
Bl ock2

Hens_Nest

Chords
Bl ocker _Buggy

Bl ock2

UEXt 2_Unl oad_bug
UEXt 2_conbi ne
UExt 2

DExt 2

DExt 2
UExt 3_Unl oad_bug

UExt 3_Unl oad_bug

Bl ocker _Buggy UExt 3_Unl oad_bug

Bl ocker _Buggy UExt 4_Unl oad_bug

2 Bl ocker _Buggy El evat or
3 Bl ocker _Buggy EXIT
GRAPHI C 2 1 Bl ock2 UExt 2_conbi ne
COMVBI NE 2 1 Bl ock2 UEXt 2
USE UEXtru_Operator, 10 FOR M L_UPext*2/3 MN
GRAPHI C 5
V_UExt2_Ready = 1
1 Chords DExt 2
GRAPHI C 1
WAI T UNTIL V_UExt2_Ready = 1
USE DEXtru_Operator FOR M_L_Dext
LOAD 1
GRAPHI C 4
VWAI T MR _UPext
GET DEXtru_Qperat or
VWAI T M U _Dext
V_Need_Nest2 = 1 1 Hens_Nest CutterQ
GRAPHI C 2 1 Chor ds CutterQ

IF A Mx_Type = 4 THEN

{

WAIT UNTIL V_UPext3_status = 0 AND V_UPext4_status = 0
Get  UEXtru_Operator

I NC V_Ready_4_Changeover

WAI' T UNTIL V_Ready_4_Changeover = 5
WAI T UNTIL V_Ready_4_Changeover = 0
FREE ALL

V_El evator_Status = 0

ROUTE 3

}

ELSE

{

V_UPext3_status = 1

GRAPHI C 11

USE UEXtru_Operator FOR M L_UPext/3 M N
UNLOAD 2

GRAPHIC 1

I NC V_UNLOADED_BLOCKS
/1 CHECK TO SEE | F MORE BLOCKS NEED TO BE PROCESSED
| F V_UNLOADED_BLOCKS < 3 THEN

{
WAI'T UNTIL V_UPext4_status = 0
OR V_UPext 2_status = 0

ROUTE 1

}

ELSE

{

V_UNLOADED_BLOCKS = 0

ROUTE 2

}

} 1 Bl ocker _Buggy UEXt 4_Unl oad_bug

Bl ocker _Buggy UExt 2_Unl oad_bug

2 Bl ocker _Buggy El evat or
3 Bl ocker _Buggy EXIT

GRAPHI C 2 1 Bl ock2 UExt 3_conbi ne
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I F V_UPext 3_stat us
IF V_UPext4_status= 0
FIRST 1
FIRST 1

FIRST 1
FIRST 1

LOAD 1

FIRST 1

FIRST 1

F V_UPext 4_st at us
F V_UPext 2_st at us
IRST 1

|
|
E

FIRST 1
FIRST 1

=0, 1 MOVE WTH UEXtru_Cperator

1

THEN FREE

MOVE W TH UEXt ru_Operat or THEN FREE

MOVE W TH UEXt r u_Qper at or

GRAPHI C 3

GRAPHI C 5

V_UExt 2_Ready = 0
V_UPext 2_status = 0

MOVE W TH DEXtru_Operator THEN FREE
I NC V_CUTTERQ

THEN FREE
THEN FREE

MOVE W TH UEXt r u_Oper at or
MOVE W TH UEXt r u_Qper at or
MOVE W TH UEXt r u_Oper at or



Bl ock2
Bl ock2

Hens_Nest

Chords
Bl ocker _Buggy

Bl ock2
Bl ock2
Bl ock2

Hens_Nest

UExt 3_conbi ne
UExt 3

DExt 3

DExt 3
UExt 4_Unl oad_bug

UEXt 4_Unl oad_bug
UEXt 4_conbi ne
UExt 4

DExt 4

COMBI NE 2 1 Bl ock2 UExt 3
USE UEXtru_Operator, 10 FOR M L_UPext*2/3 MN
GRAPHI C 5
V_UExt3_Ready = 1
1 Chords DExt 3
CGRAPHI C 1
WAI T UNTIL V_UExt3_Ready = 1
USE DEXtru_Operator FOR M_L_Dext
LOAD 1
GRAPHI C 4
VWAI T MR _UPext
GET DEXtru_Qperator
VWAI T M U _Dext
V_Need_Nest3 = 1 1 Hens_Nest CutterQ

GRAPHI C 2 1 Chords CutterQ
IF A Mx_Type = 4 THEN

{
WAIT UNTIL V_UPext3_status = 0 AND V_UPext2_status = 0
I NC V_Ready_4_Changeover

WAI T UNTIL V_Ready_4_Changeover = 5
WAI' T UNTIL V_Ready_4_Changeover = 0
FREE ALL

V_El evator_Status = 0

ROUTE 3

}

ELSE

{

V_UPext4_status = 1

GRAPHI C 11

USE UEXtru_Operator FOR M L_UPext/3 MN
UNLOAD 2

CGRAPHI C 1

I NC V_UNLQADED_BLOCKS
/1 CHECK TO SEE | F MORE BLOCKS NEED TO BE PROCESSED
I F V_UNLOADED BLOCKS < 3 THEN

{
WAI'T UNTIL V_UPext3_status = 0
OR V_UPext 2_status = 0

ROUTE 1
}
ELSE
{
V_UNLOADED BLOCKS = 0
ROUTE 2
}
} 1 Bl ocker _Buggy UExt 3_Unl oad_bug
Bl ocker _Buggy UEXt 2_Unl oad_bug
2 Bl ocker _Buggy El evat or
3 Bl ocker _Buggy EXIT
GRAPHI C 2 1 Bl ock2 UEXt 4_conbi ne
COMBI NE 2 1 Bl ock2 UEXt 4
USE UEXtru_Operator,10 FOR M L_UPext*2/3 MN
GRAPHI C 5
V_UExt4_Ready = 1
1 Chords DExt 4

CGRAPHI C 1

WAI T UNTIL V_UExt4_Ready = 1
USE DEXtru_Operator FOR M_L_Dext
LOAD 1

GRAPHI C 4

WAI T M R_UPext
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FIRST 1

LOAD 1

FIRST 1

FIRST 1

| F V_UPext 3_st at us
| F V_UPext 2_status
FIRST 1
FIRST 1
FIRST 1

FIRST 1

LOAD 1

GRAPHI C 3

GRAPHI C 5

V_UExt 3_Ready = 0

V_UPext 3_status = 0

MOVE W TH DEXtru_Operator THEN FREE
I NC V_CUTTERQ

MOVE W TH UEXt ru_Operator THEN FREE
MOVE W TH UEXt ru_Operator THEN FREE
MOVE W TH UEXt r u_Qper at or

GRAPHI C 3



Chords
Bl ocker _Buggy

Bl ocker _Buggy

SPC_Paper wor k

SPC_Paper wor k

Hens_Nest

Chords

Hens_Nest

DExt 4
El evat or

Enpt y_BIl ock_Bug

SPC Data_Entryl

SPC_Data_Entry2

CutterQ

CutterQ

Cutter3

GET DEXt ru_Qper at or
WAI T M U_Dext

V_Need_Nest4 = 1 1 Hens_Nest

GRAPHI C 2 1 Chords
WAI'T M El evator_tine
V_El evator_Status = 0
FREE UEXt ru_Qperat or
1 Bl ocker _Buggy
CRAPHI C 6
WAI'T UNTIL V_Need_Bug_Bl ocker =1
V_Need_Bug_Bl ocker = 0
1 Bl ocker _Buggy

GRAPHI C 1
USE Cutter_Operator FOR 2 HR

1 SPC_Paper wor k

SPC_Paper wor k

CGRAPHI C 2
WAIT 2 HR

1 SPC_Paper wor k
IF AMx_Type = 4 THEN

{
GRAPHI C 7
I NC V_Ready_4_Changeover
WAI T UNTIL V_Ready_4_Changeover =

5
WAI'T UNTIL V_Ready_4_Changeover 0

CutterQ

cutterQ

Enpty_BIl ock_Bug

Bl ocker _Trans

SPC_Data_Entry2

EXIT

SPC Data_Entryl

/1 VRI TELI NE( PROCESS_TI ME, V_Process_Ti e, 5, 2)

DEC V_CUTTERQ
ROUTE 2

}
ELSE

{

GRAPHI C 6

VAI T UNTI L V_CUT3_READY=0
OR V_CUT1_READY=0
OR V_CUT4_READY=0
OR V_CUT7_READY=0

DEC V_CUTTERQ

ROUTE 1
} 1 Hens_Nest
Hens_Nest
Hens_Nest
Hens_Nest
2 Hens_Nest
1 Chords
Chords
Chords
Chords
VWAIT ML_cutter MN
GRAPHI C 5
UNLOAD 1
GRAPHI C 2

WAI T UNTIL V_Cut3_Status=1
1 Hens_Nest

Cutter3
Cutterl
Cutter4
Cutter?7

EXIT

Cutter3
Cutterl
Cutter4
Cutter?

Enpty_Nests
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FIRST 1

FIRST 1

FIRST 1

FIRST 1

FIRST 1

FI RST

FIRST 1

| F V_CUT3_READY=0, 1

I F V_CUT1_READY=0

I F V_CUT4_READY=0

| F V_CUT7_READY=0

FIRST 1
FIRST 1
FI RST
FI RST
FI RST

FIRST 1

GRAPHI C 5

V_UExt 4_Ready = 0

V_UPext 4_status = 0

MOVE W TH DEXt ru_QOperator THEN FREE
I NC V_CUTTERQ

GRAPHI C 7
MOVE W TH Bl ocker _Operator2, 8 THEN FREE

V_CUT3_READY=1

INC V_Can_flats_in_use

MOVE W TH Cutter_Operator, 10
V_CUT1_READY=1

INC V_Can_flats_in_use

MOVE W TH Cutter_Operator, 10
V_CUT4_READY=1

INC V_Can_flats_in_use

MOVE W TH Cutter_Operator, 10
V_CUT7_READY=1

INC V_Can_flats_in_use

MOVE W TH Cutter_Operator, 10

GRAPHI C 3
MOVE WTH Cutter_Operator THEN FREE
V_Cut 3_St at us=0



Hens_Nest

Hens_Nest

Hens_Nest

Hens_Nest

Hens_Nest

Chords

Chords

Chords

Chords

Can_Fl at

Cutterl

Cutterd

Cutter?

Empty_Nests

Hen_Nest

Cutter3

Cutterl

Cutterd

Cutter?

Can_Fl at 3

WAIT ML_cutter MN
GRAPHI C 5
UNLOAD 1
GRAPHI C 2

WAI T UNTIL V_Cutl_Status=1

1

WAIT ML_cutter MN
CGRAPHI C 5

UNLOAD 1

GRAPHI C 2

WAI T UNTIL V_Cut4_Status=1

1

WAIT ML_cutter MN

CGRAPHI C 5

UNLOAD 1

GRAPHI C 2

WAI T UNTIL V_Cut7_Status=1
1

DEC V_Nests_i n_use

GET DEXt ru_Qper at or
1

GRAPHIC 1

Hens_Nest

Hens_Nest

Hens_Nest

Hens_Nest

Hens_Nest

Hens_Nest

Hens_Nest

Hens_Nest

WAI T UNTIL V_Need_Nest2 = 1
OR V_Need_Nest3 =1
OR V_Need_Nest4 =1

1

GRAPHI C 2

VWAIT MR cutter

V_Cut 3_St at us=1 1
CGRAPHI C 2

WAIT MR cutter
V_Cutl_Status =1 1
GRAPHI C 2

WAIT MR cutter

V_Cut 4_St at us=1 1
GRAPHI C 2

VWAIT MR cutter

V_Cut 7_St at us=1 1
GRAPHI C 2

WAI T UNTI L V_CUT3_READY=1

LOAD 1

Hens_Nest

Hens_Nest

Hens_Nest

Propel | ent

Propel | ent

Propel | ent

Propel | ent

EXIT

Enpty_Nest s

EXIT

Enpty_Nests

EXIT

Enpty_Nests
EXIT

Hen_Nest

DExt 2
DExt 3

DExt 4

Can_Fl at 3
Can_Fl at1l
Can_Fl at 4

Can_Fl at7
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FI RST

FIRST 1

FI RST

FIRST 1

FI RST

FIRST 1

FI RST

FIRST 1

LU 1

LU

LU

LOAD 1

LOAD 1

LOAD 1

LOAD 1

GRAPHI C 3

MOVE WTH Cutter_Operator THEN FREE

V_Cut 1_St at us=0

GRAPHI C 3

MOVE WTH Cutter_Operator THEN FREE

V_Cut 4_St at us=0

GRAPHI C 3

MOVE WTH Cutter_Operator THEN FREE

V_Cut 7_St at us=0

MOVE W TH DEXt r u_QOper at or
IF V_Need_Nest2 = 0

AND V_Need_Nest 3
AND V_Need_Nest 4

=0
= 0 THEN
{

FREE DEXtru_Qperator

}

V_Need_Nest2 = 0

INC V_Nests_in_use

MOVE W TH DEXt r u_Oper at or
V_Need_Nest3 = 0

INC V_Nests_in_use

THEN FREE

MOVE W TH DEXtru_Operator THEN FREE

V_Need_Nest4 = 0
INC V_Nests_in_use

MOVE W TH DEXtru_Operator THEN FREE

INC V_TOT_CuT

INC V_TOT_Cutr

INC V_TOT_CUT

INC V_TOT_CuUT



GRAPHI C 1
I NC V_CANQ

/* CHECK TO SEE WHI CH BADGER BUGGY TO MOVE TO AND TO SEE | F
WORKER CAN MOVE FI LLED CAN FLAT THERE TO EMPTY */

WAIT UNTIL V_N Prop_Loadl < 9
OR V_N_Prop_Load2 < 9

IF V_N_Prop_Loadl >= 9
AND V_N Prop_Load2 < 9THEN
{ V.MVHCH ROUTE = 2}
ELSE
{ IF V_NProp_Loadl < 9
AND  V_N_Prop_Load2 >= 9THEN
{ V_WHI CH ROUTE = 1}
}

F V_WH CH ROUTE = 1 THEN
IF V_N_Prop_Loadl < 9 THEN
{ I F V_Can_Flat _Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0 THEN
{ V_WH CH_ROUTE = 2

INC V_N_Prop_Loadl
ROUTE 1}
ELSE
{ IF V_N_Prop_Load2 < 9 THEN
{ | F V_Can_Flat _Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0 THEN
{ V_WH CH_RQUTE = 1
I NC V_N_Prop_Load2
ROUTE
ELSE
{ V_WH CH_ROUTE = 2
FREE ALL
I NC V_N_Prop_Loadl
WAIT UNTIL V_Can_Flat_Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0
GET Cutter_Operator
ROUTE 1
}
ELSE
{ V_WHI CH_ROUTE = 2
FREE ALL
I NC V_N_Prop_Loadl
WAIT UNTIL V_Can_Flat_Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0
GET Cutter_Operator
ROUTE 1
} }
ELSE
{ IF V_N_Prop_Load2 < 9 THEN
{ | F V_Can_Flat _Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0 THEN
{ V_WH CH_RQUTE = 1
I NC V_N_Prop_Load2
ROUTE
ELSE
{ V_WH CH ROUTE = 1
FREE ALL
I NC V_N_Prop_Load2
WAIT UNTIL V_Can_Flat_Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0
GET Cutter_Operator
ROUTE 2
}
ELSE
{ V_WH CH_ROUTE = 2
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b}
ELSE

{ IF V_N_Prop_Load2 < 9 THEN
{ | F V_Can_Fl at

}
ELSE

}

{

ELSE

FREE ALL

WAI T UNTIL V_N_Prop_Loadl = 0
GET Cutter_Operator
I NC V_N_Prop_Loadl

ROUTE 1

\%

_Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0 THEN
I CH ROUTE = 1

I NC V_N_Prop_Load2
E 2

ROUT

IF V_N_Prop_Loadl < 9 THEN
{

}
ELSE

}

I F V_Can_Flat _Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0 THEN

{ V_VH CH_RQUTE = 2

I
I NC V_N_Prop_Loadl
ROUTE 1}
ELSE
{ V_VWHI CH_ROUTE = 1

FREE ALL

I NC V_N_Prop_Load2

WAIT UNTIL V_Can_Flat_Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0

GET Cutter_Operator

ROUTE 2

V_VWHI CH_ROUTE = 1

FREE ALL

I NC V_N_Prop_Load2

WAIT UNTIL V_Can_Flat_Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0

CET Cutter_Operator

ROUTE 2

IF V_N_Prop_Loadl < 9 THEN
IF V_Can_Flat _Locl_Status = 0

{

}
ELSE

{

ELSE

OR V_Can_Fl at _Loc3_Status = 0 THEN
V_WH CH_ROUTE = 2
NC V_N_Prop_Loadl
ROUTE 1}

V_VHI CH_ROUTE = 2
FREE ALL
INC V_N_Prop_Load1l
WAIT UNTIL V_Can_Flat_Locl_Status = 0
OR V_Can_Fl at _Loc2_Status = 0
GET Cutter_Operator
ROUTE 1

V_WHI CH ROUTE = 1

FREE ALL

WAI T UNTIL V_N_Prop_Load2 = 0
GET Cutter_Operator
I NC V_N_Prop_Load2

ROUTE 2
1 Can_Fl at Can_Fl at _Locl FIRST 1 I'NC V_BB_unl oad_i n_use
MOVE W TH Cutter_Operator, 7
V_Can_Flat _Locl_Status = 1
Can_Fl at Can_Fl at _Loc3 ALT INC V_BB_unl oad_i n_use

MOVE W TH Cutter_Operator, 7
V_Can_Fl at _Loc3_Status = 1
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2 Can_Fl at Can_Fl at _Loc2 FIRST 1 INC V_BB_unl oad_i n_use
MOVE W TH Cutter_Operator, 7
V_Can_Fl at _Loc2_Status = 1
Can_Fl at Can_Fl at _Loc4 ALT INC V_BB_unl oad_i n_use
MOVE W TH Cutter_Operator, 7
V_Can_Fl at _Loc4_Status = 1
Can_Fl at Can_Flat1 GRAPHI C 2
WAI T UNTIL V_CUT1_READY=1

LOAD 1
GRAPHI C 1
I NC V_CANQ

/* CHECK TO SEE WHI C BADGER BUGGY TO MOVE TO AND TO SEE | F
WORKER CAN MOVE FI LLED CAN FLAT THERE TO EMPTY */

VWAIT Ul
RV

NTIL V_N_Prop_Loadl < 9
N Prop_Load2 < 9

IF V_N_Prop_Loadl >= 9
AND V_N Prop_Load2 < 9THEN
{ V_WH CH ROUTE = 2
ELSE
{ IF V_NProp_Loadl < 9
AND  V_N_Prop_Load2 >= 9THEN
{ V_WHI CH ROUTE = 1}
}
F V_WH CH ROUTE = 1 THEN
IF V_N_Prop_Loadl < 9 THEN
{ IF V_Can_Flat _Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0 THEN
{ \Y

I
N

|
{

WH CH _ROUTE = 2

INC V_N_Prop_Load1l
ROUTE 1}
ELSE
{ IF V_N_Prop_Load2 < 9 THEN
{ | F V_Can_Flat _Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0 THEN
{ V_WH CH_ROUTE =
I NC V_N_Prop_Load2
ROUTE 2
ELSE
{ V_VHI CH_ROUTE = 2
FREE ALL
I NC V_N_Prop_Loadl
WAIT UNTIL V_Can_Flat_Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0
GET Cutter_Operator
ROUTE 1
}
ELSE
{ V_VHI CH_ROUTE = 2
FREE ALL
I NC V_N_Prop_Loadl
WAIT UNTIL V_Can_Flat_Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0
GET Cutter_Operator
ROUTE 1
} }
ELSE
{ IF V_N_Prop_Load2 < 9 THEN
{ I F V_Can_Flat _Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0 THEN
{ V_WH CH ROUTE = 1
I NC V_N_Prop_Load2
ROUTE 2
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ELSE
{ V_WHI CH ROUTE = 1
FREE ALL
I NC V_N_Prop_Load2
WAIT UNTIL V_Can_Flat_Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0
GET Cutter_Operator

ROUTE 2
} }
ELSE
{ V_VHI CH_ROUTE = 2
FREE ALL
WAIT UNTIL V_N_Prop_Loadl = 0
GET Cutter_Operator
INC V_N_Prop_Load1l
ROUTE 1
P} }
ELSE
{ IF V_N_Prop_Load2 < 9 THEN
{ IF V_Can_Flat _Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0 THEN
{ V_VH CH ROUTE = 1
I NC V_N_Prop_Load2
R&ﬂ' 2 }
ELSE
{ IF V_N_Prop_Loadl < 9 THEN
{ I F V_Can_Flat _Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0 THEN
{ V_VWH CH ROUTE = 2
I NC V_N_Prop_Loadl
ROUTE 1}
ELSE
{ V_WHI CH_ROUTE = 1
FREE ALL
I NC V_N_Prop_Load2
WAIT UNTIL V_Can_Flat_Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0
CET Cutter_Operator
ROUTE 2
}
ELSE
{ V_WH CH_ROUTE = 1
FREE ALL
I NC V_N_Prop_Load2
WAIT UNTIL V_Can_Flat_Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0
CET Cutter_Operator
ROUTE 2
} }
ELSE
{ IF V_N_Prop_Loadl < 9 THEN
{ I F V_Can_Flat _Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0 THEN
{ V_VWH CH ROUTE = 2
I NC V_N_Prop_Loadl
ROUTE 1}
ELSE
{ V_WHI CH_ROUTE = 2
FREE ALL
INC V_N_Prop_Load1l
WAIT UNTIL V_Can_Flat_Locl_Status = 0
OR V_Can_Fl at _Loc2_Status = 0
CET Cutter_Operator
ROUTE 1
}
ELSE
{ V_WHI CH_ROUTE = 1
FREE ALL
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WAI T UNTIL V_N_Prop_Load2 = 0
GET Cutter_Operator
I NC V_N_Prop_Load2
ROUTE 2
1} } 1 Can_Fl at Can_Fl at _Locl FIRST 1 INC V_BB_unl oad_i n_use
MOVE W TH Cutter_Operator, 7
V_Can_Flat _Locl_Status = 1
Can_Fl at Can_Fl at _Loc3 ALT INC V_BB_unl oad_i n_use
MOVE W TH Cutter_Operator, 7
V_Can_Fl at _Loc3_Status = 1
2 Can_Fl at Can_Fl at _Loc2 FIRST 1 INC V_BB_unl oad_i n_use
MOVE W TH Cutter_Operator, 7
V_Can_Fl at _Loc2_Status = 1
Can_Fl at Can_Fl at _Loc4 ALT INC V_BB_unl oad_i n_use
MOVE W TH Cutter_Operator, 7
V_Can_Fl at _Loc4_Status = 1
Can_Fl at Can_Fl at 4 GRAPHI C 6
WAI T UNTIL V_CUT4_READY=1

LOAD 1
GRAPHI C 1
I NC V_CANQ

/* CHECK TO SEE WHI C BADGER BUGGY TO MOVE TO AND TO SEE | F
WORKER CAN MOVE FI LLED CAN FLAT THERE TO EMPTY */

WAIT UNTIL V_N Prop_Loadl < 9
OR V_N_Prop_Load2 < 9

IF V_N_Prop_Loadl >= 9
AND V_N Prop_Load2 < 9THEN
{ V_WH CH ROUTE = 2
ELSE
{ IF V_NProp_Loadl < 9
AND  V_N_Prop_Load2 >= 9THEN
}

{ V_VWH CH ROUTE = 1
}
IF V_WH CH ROUTE = 1 THEN
{ IF V_N_Prop_Loadl < 9 THEN
{ IF V_Can_Flat _Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0 THEN
{ V_WH CH_ROUTE = 2
I NC V_N_Prop_Loadl
ROUTE 1}
ELSE
{ IF V_N_Prop_Load2 < 9 THEN
{ | F V_Can_Flat _Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0 THEN
{ V_WH CH ROUTE = 1
I NC V_N_Prop_Load2
ROUTE 2
ELSE
{ V_VWHI CH_ROUTE = 2
FREE ALL
I NC V_N_Prop_Loadl
WAIT UNTIL V_Can_Flat_Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0
GET Cutter_Operator
ROUTE 1
}
ELSE
{ V_VWHI CH_ROUTE = 2
FREE ALL

INC V_N_Prop_Load1l

WAIT UNTIL V_Can_Flat_Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0

GET Cutter_Operator
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ROUTE 1

} }
ELSE
{ IF V_N_Prop_Load2 < 9 THEN
{ | F V_Can_Flat _Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0 THEN
{ V_WH CH ROUTE = 1
I NC V_N_Prop_Load2
ROUTE 2
ELSE
{ V_VWHI CH_ROUTE = 1
FREE ALL
I NC V_N_Prop_Load2
WAIT UNTIL V_Can_Flat_Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0
GET Cutter_Operator
ROUTE 2
}
ELSE
{ V_VHI CH_ROUTE = 2
FREE ALL
WAIT UNTIL V_N_Prop_Loadl = 0
GET Cutter_Operator
INC V_N_Prop_Loadl
ROUTE 1
Pl }
ELSE

{

I'F V_N_Prop_Load2 < 9 THEN

{ IF V_Can_Flat _Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0 THEN
{ V_VWHI CH_ROUTE = 1
I NC V_N_Prop_Load2
ROUTE 2 }
ELSE
{ IF V_N_Prop_Loadl < 9 THEN
{ IF V_Can_Flat _Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0 THEN
{ V_VWHI CH_ROUTE = 2
I NC V_N_Prop_Loadl
ROUTE 1}
ELSE
{ V_WH CH_ROUTE = 1
FREE ALL
I NC V_N_Prop_Load2
WAIT UNTIL V_Can_Flat_Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0
CET Cutter_Operator
ROUTE 2
}
ELSE
{ V_WH CH_ROUTE = 1
FREE ALL
I NC V_N_Prop_Load2
WAIT UNTIL V_Can_Flat_Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0
CET Cutter_Operator
ROUTE 2
} }
ELSE
{ IF V_N_Prop_Loadl < 9 THEN
{ IF V_Can_Flat_Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0 THEN
{ V_VHI CH_ROUTE = 2
INC V_N_Prop_Loadl
ROUTE 1}
ELSE
{ V_WHI CH_ROUTE = 2
FREE ALL

157



INC V_N_Prop_Load1l
WAIT UNTIL V_Can_Flat_Locl_Status = 0

OR V_Can_Fl at _Loc2_Status = 0
CET Cutter_Operator

ROUTE 1
}
ELSE
{ V_WH CH_ROUTE = 1
FREE ALL
WAI T UNTIL V_N_Prop_Load2 = 0
CET Cutter_Operator
I NC V_N_Prop_Load2
ROUTE 2
1} } 1 Can_Fl at Can_Fl at _Locl FIRST 1 INC V_BB_unl oad_i n_use

MOVE W TH Cutter_Operator, 7
V_Can_Flat _Locl_Status = 1

Can_Fl at Can_Fl at _Loc3 ALT I NC V_BB_unl oad_i n_use
MOVE W TH Cutter_Operator, 7
V_Can_Fl at _Loc3_Status = 1

2 Can_Fl at Can_Fl at _Loc2 FIRST 1 INC V_BB_unl oad_i n_use
MOVE W TH Cutter_Operator, 7
V_Can_Fl at _Loc2_Status = 1

Can_Fl at Can_Fl at _Loc4 ALT INC V_BB_unl oad_i n_use
MOVE W TH Cutter_Operator, 7
V_Can_Fl at _Loc4_Status = 1

Can_Fl at Can_Fl at7 GRAPHI C 2
WAI T UNTIL V_CUT7_READY=1

LOAD 1
GRAPHI C 1
I NC V_CANQ

/* CHECK TO SEE WHI C BADGER BUGGY TO MOVE TO AND TO SEE | F
WORKER CAN MOVE FI LLED CAN FLAT THERE TO EMPTY */

WAIT UNTIL V_N_Prop_Loadl < 9
OR V_N_Prop_Load2 < 9

IF V_N_Prop_Loadl >= 9
AND ~V_N_Prop_Load2 < 9THEN
{ V_WH CH ROUTE = 2
ELSE
{ IF V_NProp_Loadl < 9
AND  V_N_Prop_Load2 >= 9THEN

{ V_WHICH ROUTE = 1}
}
IF V_WH CH ROUTE = 1 THEN
{ IF V_N_Prop_Loadl < 9 THEN
{ I F V_Can_Flat _Locl_Status = 0

OR V_Can_Fl at _Loc3_Status = 0 THEN
V_WH CH_ROUTE = 2

z

{

I NC V_N_Prop_Loadl
ROUTE 1}
ELSE
{ IF V_N_Prop_Load2 < 9 THEN

| F V_Can_Flat _Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0 THEN

{ V_WH CH ROUTE = 1
I NC V_N_Prop_Load2
ROUTE 2

ELSE

{ V_VWHI CH_ROUTE = 2
FREE ALL

INC V_N_Prop_Load1l

WAIT UNTIL V_Can_Flat_Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0

GET Cutter_Operator
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ROUTE 1

}
ELSE
{ V_VHI CH_ROUTE = 2
FREE ALL
I NC V_N_Prop_Loadl
WAIT UNTIL V_Can_Flat_Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0
GET Cutter_Operator
ROUTE 1
} }
ELSE
{ IF V_N_Prop_Load2 < 9 THEN
{ I F V_Can_Flat _Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0 THEN
{ V_WH CH ROUTE = 1
I NC V_N_Prop_Load2
ROUTE 2
ELSE
{ V_VWHI CH_ROUTE = 1
FREE ALL
I NC V_N_Prop_Load2
WAIT UNTIL V_Can_Flat_Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0
GET Cutter_Operator
ROUTE 2
}
ELSE
{ V_VHI CH_ROUTE = 2
FREE ALL
WAIT UNTIL V_N Prop_Loadl = 0
GET Cutter_Operator
INC V_N_Prop_Load1l
ROUTE 1
I }
ELSE
{ IF V_N_Prop_Load2 < 9 THEN
{ IF V_Can_Flat _Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0 THEN
{ V_WH CH_ROUTE = 1
I NC V_N_Prop_Load2
ROUTE 2 }
ELSE
{ IF V_N_Prop_Loadl < 9 THEN
{ IF V_Can_Flat_Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0 THEN
{ V_VWHI CH_ROUTE = 2
I NC V_N_Prop_Loadl
ROUTE 1}
ELSE
{ V_WH CH_ROUTE = 1
FREE ALL
I NC V_N_Prop_Load2
WAIT UNTIL V_Can_Flat_Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0
CET Cutter_Operator
ROUTE 2
} }
ELSE
{ V_WHI CH_ROUTE = 1
FREE ALL
I NC V_N_Prop_Load2
WAIT UNTIL V_Can_Flat_Loc2_Status = 0
OR V_Can_Fl at _Loc4_Status = 0
GET Cutter_Operator
ROUTE 2
} }
ELSE
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Can_Fl at

THEN

Can_Fl at

Can_Fl at

Can_Fl at

_Loc1

_Loc3

{ IF V_N_Prop_Loadl < 9 THEN

{ I F V_Can_Flat _Locl_Status = 0
OR V_Can_Fl at _Loc3_Status = 0 THEN
{ V_VWH CH ROUTE = 2
I NC V_N_Prop_Loadl
ROUTE 1}
ELSE
{ V_WHI CH_ROUTE = 2
FREE ALL
INC V_N_Prop_Load1l
WAIT UNTIL V_Can_Flat_Locl_Status = 0
OR V_Can_Fl at
CET Cutter_Operator
ROUTE 1
}
ELSE
{ V_WH CH_ROUTE = 1
FREE ALL
WAIT UNTIL V_N Prop_Load2 = 0
CET Cutter_Operator
I NC V_N_Prop_Load2
ROUTE 2
1} } 1 Can_Fl at Can_Fl at _Locl FIRST 1
Can_Fl at Can_Fl at _Loc3 ALT
2 Can_Fl at Can_Fl at _Loc2 FIRST 1
Can_Fl at Can_Fl at _Loc4 ALT
A_Can_Loc=1
CGRAPHI C 3
DEC V_CANQ
WAIT MU cutter MN
UNLCAD 1 1 Can_Fl at Enpty_Can_Fl ats FIRST 1
A _Can_Loc=3
CGRAPHI C 3
DEC V_CANQ
WAIT MU cutter MN
UNLOAD 1 1 Can_Fl at Enpty_Can_Fl ats FIRST 1
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_Loc2_Status = 0

INC V_BB_unl oad_i n_use

MOVE W TH Cutter_Operator, 7
V_Can_Flat _Locl_Status = 1
I NC V_BB_unl oad_i n_use

MOVE W TH Cutter_Operator, 7
V_Can_Fl at _Loc3_Status = 1
INC V_BB_unl oad_i n_use

MOVE W TH Cutter_Operator, 7
V_Can_Fl at _Loc2_Status = 1
INCVBB unload in_use

MOVE W TH Cutterjperat or,7
V_Can_Fl at _Loc4_Status = 1

GRAPHI C 7
MOVE W TH Cut t er _Oper at or
V_Can_Fl at _Locl_Status = 0

/* CHECKING TO SEE | F WORKER |'S NEED FOR
VI GHI NG BADGER BUGGY */

IF V_N_Prop_Loadl= 9 OR V_N Prop_Load2 = 9 THEN

{ FREE Cutter_Operator }

ELSE

{ | F V_CUT3_READY=0 AND V_CUT1_READY=0
AND V_CUT4_READY=0 AND V_CUT7_READY=0

{ FREE Cutter_Operator }

}

GRAPHI C 7

MOVE W TH Cut t er _Oper at or
V_Can_Fl at _Loc3_Status = 0

/* CHECKING TO SEE | F WORKER |'S NEED FOR
VEI GHI NG BADGER BUGGY */

IF V_N_Prop_Loadl= 9 OR V_N Prop_Load2 = 9 THEN



{ FREE Cutter_Operat or }

ELSE

{ | F V_CUT3_READY=0 AND V_CUT1_READY=0
AND V_CUT4_READY=0 AND V_CUT7_READY=0

THEN
{ FREE Cutter_Oper at or }
}
Can_Fl at Can_Fl at _Loc2 A _Can_Loc=2
GRAPHI C 3
DEC V_CANQ
WAIT MU cutter MN
UNLOAD 1
1 Can_Fl at Enpty_Can_Fl ats FIRST 1 GRAPHI C 7
MOVE W TH Cut t er _Oper at or
V_Can_Fl at _Loc2_Status = 0
/* CHECKING TO SEE | F WORKER |'S NEED FOR
VAEI GHI NG BADGER BUGGY */
IF V_N_Prop_Loadl= 9 OR V_N Prop_Load2 = 9 THEN
{ FREE Cutter_Operator
ELSE
{ | F V_CUT3_READY=0 AND V_CUT1_READY=0
AND V_CUT4_READY=0 AND V_CUT7_READY=0
THEN
{ FREE Cutter_Operator }
}
Can_Fl at Can_Fl at _Loc4 A _Can_Loc=4
CGRAPHI C 3
DEC V_CANQ
VWAIT MU cutter MN
UNLOAD 1 1 Can_Fl at Enpty_Can_Fl ats FIRST 1 GRAPHI C 7
MOVE W TH Cut t er _Operat or
V_Can_Fl at _Loc4_Status = 0
/* CHECKI NG TO SEE | F WORKER | S NEED FOR
VIEI GHI NG BADGER BUGGY */
IF V_N Prop_Loadl= 9 OR V_N Prop_Load2 = 9 THEN
{ FREE Cut t er _Oper at or
ELSE
{ | F V_CUT3_READY=0 AND V_CUT1_READY=0
AND V_CUT4_READY=0 AND V_CUT7_READY=0
THEN
{ FREE Cutter_Operator }
}
Can_Fl at Enpty_Can_Fl ats GRAPHI C 6
DEC V_Can_flats_in_use
DEC V_BB_unl oad_i n_use
1 Can_Fl at Can_Fl at 3 FIRST 1 MOVE W TH Cutter _Operator THEN FREE
V_CUT3_READY=0
Can_Fl at Can_Fl at 1 FI RST MOVE W TH Cutter_Operator THEN FREE
V_CUT1_READY=0
Can_Fl at Can_Fl at 4 FI RST MOVE W TH Cutter_Operator THEN FREE
V_CUT4_READY=0
Can_Fl at Can_Fl at 7 FI RST MOVE W TH Cut ter _Operator THEN FREE
V_CUT7_READY=0
Propel | ent Can_Fl at _Locl GRAPHI C 8 1 Propel | ent Badger _Buggy1l LOAD 1 GRAPHI C 7

| F V_Cust_NunmrA_Cust _Num THEN
{ V_Num M xes=V_Num M xes+(1/6) }
ELSE

I F V_Cust _Nun2=A_Cust _Num THEN
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{ V_Num M xes2=V_Num M xes2+( 1/ 6)

ELSE
I F V_Cust _NunB=A_Cust _Num THEN
{ V_Num M xes3=V_Num M xes3+( 1/ 6)
}
ELSE

| F V_Cust _Num¥=A_Cust _Num THEN
{ V_Num M xes4=V_Num M xes4+( 1/ 6)

}
}
}

I'F V_Num M xes=V_Tot _M xes THEN
{ V_Process_Ti me=CLOCK( HR) +M_W cut t er *(
V_N_Prop_Load2+V_N_Prop_Loadl)/9/ 60
VR TELI NE( PROCESS_TI ME, V_Process_Ti ne, 5, 2)
V_Tardy_Ti me=V_Process_Ti ne- A _Due_Dat e
| F V_Tardy_Ti ne>0 THEN
{ V_Tot _Tardy=V_Tot _Tardy+V_Tardy_Ti me
WRI TELI NE( TARDY_TI ME, V_Tardy_Ti ne, 5, 2)
VRl TELI NE( TOT_TARDY, V_Tot _Tar dy, 5, 2)

}

ELSE
V_Tardy_Ti me=0
VRl TELI NE( TARDY_TI ME, V_Tar dy_Ti ne, 5, 2)
VRl TELI NE( TOT_TARDY, V_Tot _Tardy, 5, 2)

um M xes=V_Num M xes2
um M xes2 = V_Num M xes3
um M xes3=V_Num M xes4
um M xes4=0
V_Cust _Nun¥ V_Cust _Nunf
V_Cust _NunR= V_Cust _NunB
V_Cust _NunB= V_Cust _Nun#
V_Cust _Num¥d= V_Cust _Nunb
V_Cust _Nunb=0
V_Tot _M xes= V_Tot _M xes2
V_Tot _M xes2=V_Tot _M xes3
V_Tot _M xes3=V_Tot _M xes4
V_Tot _M xes4= V_Tot _M xes5
V_Tot _M xes5=0}
Propel | ent Can_Fl at _Loc3 GRAPHI C 8 1 Propel | ent Badger _Buggyl LOAD 1 GRAPHI C 7
I F V_Cust _NunrA_Cust _Num THEN
V_Num M xes=V_Num M xes+(1/6) }

}

V_N
V_N
V_N
V_N

{
ELSE

I F V_Cust_Nun2=A_Cust_Num THEN
{ V_Num M xes2=V_Num M xes2+( 1/ 6)

ELSE

{
I F V_Cust_NumB=A_Cust_Num THEN
{ V_Num M xes3=V_Num M xes3+( 1/ 6)

ELSE
{
I F V_Cust_Numd=A_Cust_Num THEN
{ V_Num M xes4=V_Num M xes4+( 1/ 6)
}
}
}

IF V_Num M xes=V_Tot _M xes THEN
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V_N_Prop_Load2+V_N_Prop_Loadl)/9/ 60

Propel | ent Can_Fl at _Loc2 GRAPHI C 8

V_N_Prop_Load2+V_N_Prop_Loadl)/9/ 60

Badger _Buggy2
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{ V_Process_Ti me=CLOCK( HR) +M_W cut t er * (

WRI TELI NE( PROCESS_TI ME, V_Process_Ti ne, 5, 2)

V_Tardy_Ti ne=V_Process_Ti ne- A_Due_Dat e

| F V_Tardy_Ti me>0 THEN

{ V_Tot _Tardy=V_Tot _Tardy+V_Tardy_Ti ne
VRl TELI NE( TARDY_TI ME, V_Tar dy_Ti ne, 5, 2)
WRI TELI NE( TOT_TARDY, V_Tot _Tardy, 5, 2)

ELSE
V_Tar dy_Ti ne=0
WRI TELI NE( TARDY_TI ME, V_Tar dy_Ti ne, 5, 2)
VRl TELI NE( TOT_TARDY, V_Tot _Tar dy, 5, 2)

um M xes=V_Num M xes2
um M xes2 = V_Num M xes3
um M xes3=V_Num M xes4
um M xes4=0
V_Cust _Nun¥ V_Cust _Nun?
V_Cust _NunR= V_Cust _NunB
V_Cust _NunB= V_Cust _Nund
V_Cust _Numd= V_Cust _Nunb
V_Cust _Nunb=0
V_Tot _M xes= V_Tot _M xes2
V_Tot _M xes2=V_Tot _M xes3
V_Tot _M xes3=V_Tot _M xes4
V_Tot _M xes4= V_Tot _M xes5
V_Tot _M xes5=0}
GRAPHI C 7
| F V_Cust_NunmrA_Cust _Num THEN
V_Num M xes=V_Num M xes+(1/6) }

}

V_N
V_N
V_N
V_N

{
ELSE

{
I F V_Cust_Num2=A Cust_Num THEN
{ V_Num M xes2=V_Num M xes2+( 1/ 6)

ELSE

I F V_Cust _NunB=A_Cust _Num THEN
{ V_Num M xes3=V_Num M xes3+( 1/ 6)

ELSE

I F V_Cust _Num4=A_Cust _Num THEN
{ V_Num M xes4=V_Num M xes4+( 1/ 6)

}
}
}

I'F V_Num M xes=V_Tot _M xes THEN
{ V_Process_Ti me=CLOCK( HR) +M_W cut t er *(

VR TELI NE( PROCESS_TI ME, V_Process_Ti ne, 5, 2)

V_Tardy_Ti me=V_Process_Ti ne- A _Due_Dat e

| F V_Tardy_Ti ne>0 THEN

{ V_Tot _Tardy=V_Tot _Tardy+V_Tardy_Ti me
WRI TELI NE( TARDY_TI ME, V_Tar dy_Ti ne, 5, 2)
VRl TELI NE( TOT_TARDY, V_Tot _Tar dy, 5, 2)

}

ELSE
V_Tardy_Ti me=0
VRl TELI NE( TARDY_TI ME, V_Tar dy_Ti ne, 5, 2)
VRl TELI NE( TOT_TARDY, V_Tot _Tardy, 5, 2)

}
V_Num M xes=V_Num M xes2
V_Num M xes2 = V_Num M xes3
V_N

um M xes3=V_Num M xes4



Propel | ent Can_Fl at _Loc4

V_N_Prop_Load2+V_N_Prop_Load1)/9/ 60

Badger _Buggy Badger _Buggy1l

GRAPHI C 8 1 Propel | ent

LOAD 1
GRAPHI C 2
LOAD 8
I NC V_BB_unl oad_i n_use, 2
GET 2 Cutter_Operator, 10
WAIT UNTIL V_Can_Flat_Locl_Status = 0

Badger _Buggy2
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V_Num M xes4=0
V_Cust _Nun¥ V_Cust _Nun?
V_Cust _NunR= V_Cust _NunB
V_Cust _NunB= V_Cust _Nun#
V_Cust _Num¥d= V_Cust _Nunb
V_Cust _Nunb=0
V_Tot _M xes= V_Tot _M xes2
V_Tot _M xes2=V_Tot _M xes3
V_Tot _M xes3=V_Tot _M xes4
V_Tot _M xes4= V_Tot _M xes5
V_Tot _M xes5=0}
GRAPHI C 7
I F V_Cust _NunrA_Cust _Num THEN
V_Num M xes=V_Num M xes+(1/6) }

{
ELSE

I F V_Cust_Nun2=A_Cust_Num THEN
{ V_Num M xes2=V_Num M xes2+( 1/ 6)

ELSE

{
I F V_Cust_NumB=A Cust_Num THEN
{ V_Num M xes3=V_Num M xes3+( 1/ 6)

ELSE

I F V_Cust_Numd=A Cust_Num THEN
{ V_Num M xes4=V_Num M xes4+( 1/ 6)

}
}
}

IF V_Num M xes=V_Tot _M xes THEN
{ V_Process_Ti me=CLOCK( HR) +M_W cut t er * (

WRI TELI NE( PROCESS_TI ME, V_Process_Ti ne, 5, 2)

V_Tardy_Ti ne=V_Process_Ti ne- A_Due_Dat e

| F V_Tardy_Ti ne>0 THEN

{ V_Tot _Tardy=V_Tot _Tardy+V_Tardy_Ti me
VRl TELI NE( TARDY_TI ME, V_Tar dy_Ti ne, 5, 2)
WRI TELI NE( TOT_TARDY, V_Tot _Tardy, 5, 2)

ELSE
V_Tar dy_Ti ne=0
VRl TELI NE( TARDY_TI ME, V_Tardy_Ti ne, 5, 2)
VRl TELI NE( TOT_TARDY, V_Tot _Tar dy, 5, 2)

um M xes=V_Num M xes2
um M xes2 = V_Num M xes3
um M xes3=V_Num M xes4
um M xes4=0
V_Cust _Nun¥ V_Cust _Nun?
V_Cust _NunR= V_Cust _NunB
V_Cust _NunB= V_Cust _Nunmd
V_Cust _Numd= V_Cust _Nunb
V_Cust _Nunb=0
V_Tot _M xes= V_Tot _M xes2
V_Tot _M xes2=V_Tot _M xes3
V_Tot _M xes3=V_Tot _M xes4
V_Tot _M xes4= V_Tot _M xes5
V_Tot _M xes5=0}

}

V_N
V_N
V_N
V_N



Propel | ent
Badger _Buggy

Badger _Buggy1l
Badger _Buggy2

Propel | ent
Badger _Buggy

Badger _Buggy2

Badger _Buggy_Scal e

AND V_Can_Fl at _Loc3_Status = 0

WAI'T UNTIL V_Badger_Scal e_Status = 0
V_Badger _Scal e_Status = 1
1 Badger _Buggy

Badger _Buggy_Scale FIRST 1 I NC V_TOT_BUGS

MOVE WTH Cutter_QOperator

Badger _Buggy EXIT FI RST
1 Propel | ent Badger _Buggy_Scale FIRST 1
LOAD 1
GRAPHI C 2
LOAD 8

I NC V_BB_unl oad_i n_use, 2
CET 2 Cutter_Operator, 10
WAI'T UNTIL V_Can_Fl at_Loc2_Status = 0
AND V_Can_Fl at _Loc4_Status = 0

WAI T UNTIL V_Badger _Scale_Status = 0
V_Badger _Scal e_Status = 1
1 Badger _Buggy Badger _Buggy_Scale FIRST 1 I NC V_TOT_BUGS
MOVE WTH Cutter_Operator
Badger _Buggy EXIT FI RST
1 Propel | ent Badger _Buggy_Scale FIRST 1
WAIT M Wcutter

V_Badger _Scal e_Status = 0

1 Badger _Buggy Loadi ng_Dock FIRST 1 MOVE W TH Cut t er _Oper at or
FREE ALL
Propel | ent Badger _Buggy_Scal e 1 Propel | ent Loadi ng_Dock FIRST 1
Badger _Buggy Loadi ng_Dock I NC V_TOT_N_BADGER _FI LLED
VWAIT 5 MN 1 Badger _Buggy EXIT FIRST 1
Propel | ent Loadi ng_Dock 1 Propel | ent EXIT FIRST 1
Badger _Buggy Enpt y_Badger _Buggy 1 Badger _Buggy Badger _Buggy1l EMPTY 1 MOVE W TH Cutter_Operator THEN FREE
V_N_Prop_Loadl = V_N Prop_Loadl - 9
DEC V_BB_unl oad_i n_use, 2
Badger _Buggy Badger _Buggy2 EMPTY MOVE W TH Cutter_Operator,9 THEN FREE
V_N_Prop_Load2 = V_N Prop_Load2 - 9
DEC V_BB_unl oad_i n_use, 2
e
* Arrival s *
Entity Location Qy each First Time Cccurrences Frequency Logic
Ent A Job2 1 0 1 1
Bl ock Jobs 1 0 V_.NJOBS-4 2 MN READ SCHEDULE, A_Cust _Num
READ SCHEDULE, A_M x_Type
READ SCHEDULE, A _Due_Dat e
READ SCHEDULE, A_Tot _M xes
Bl ock Jobs 1 0 4 V_First_CO=1
READ SCHEDULE, A _Cust _Num
READ SCHEDULE, A_ M x_Type
READ SCHEDULE, A Due_Dat e
READ SCHEDULE, A_Tot _M xes
Dehy_Buggy Dehy_Tla 1 0 1 1
Dehy_Buggy Dehy_T1b 1 0 1 1
Dehy_Buggy Enpt y_buggi es 1 0 4 .5 MN
Dehy_Buggy Enpty_buggi esl 2 0 1 1
M xer _Fl at M xer _Transl 2 0 1 1
M xer _Fl at Enpty_M xer _Fl at 1 0 1 1
Bl ocker _Buggy Bl ocker_Trans 2 0 1 1
Bl ocker _Buggy Enpty_Bl ock_Bug 2 0 1 1
Hens_Nest Hen_Nest 5 0 1 1
Hens_Nest DExt 2 1 0 1 1
Hens_Nest DEXxt 3 1 0 1 1
Hens_Nest DExt 4 1 0 1 1
Can_Fl at Can_Fl at1 1 0 1 1
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Can_Fl at Can_Fl at 3

Can_Fl at Can_Fl at 4
Can_Fl at Can_Fl at7
Can_Fl at Enpty_Can

Badger _Buggy Badger_Bu
Badger _Buggy Badger_Bu
Badger _Buggy Enpty_Bad
Dehy_Buggy Dehy_T2a

Dehy_Buggy Dehy_T2b

Dehy_Buggy Enpty_bug
SPC_Paperwor k SPC _Dat a_|

ok kk ok kkk kK kkk ok ko k ok kkk ko k ok h ok ok kK k k ok ok ko k ok h ok ok ko k ok h ok k ko ko h ok ok ko k ok hk ok k ok k ok kkk ko kk kk kK k %
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ID Type
A_Cust _Num | nt eger
A_Tot _M xes I nt eger
A _Due_Date I nt eger

#

#1=ML4, 2=MB31, 3=RP910,
A M x_Type I nt eger

#

#1 = press 1 2 = press 2
A Type I nt eger

#

#0 = idle 1 = busy
A_M XERL I nt eger
A_M XER2 I nt eger
A_M XER3 | nt eger
A M XER4 I nt eger

#

## corresponds to bay tha
A NI R_SAMPLE I nt eger
A _UpPext1_status |nteger
A_UpPext 2_status |nteger
A_UPext 3_status |nteger
A_UpPext4_status |nteger

#

#1,2,3,4

A _Can_Loc I nt eger

ok kkkkkkkkkkkkkkk ok kkk ko k ok kkk ko k ok kkk ko k ok hkk ko k ok kk ok ko k ok kkk ko k ok kkk ko k ok k ko kk ok k ok kk ko k&

*

R R R R R R R T R I I

V_num processed

#

#j ob tardiness
V_Tardy_Ti ne

#

#total tardy job time
V_Tot _Tardy
V_Num M xes4
V_Num M xes3
V_Num M xes2
V_Num M xes
V_Tot _M xes5
V_Tot _M xes4
V_Tot _M xes3
V_Tot _M xes2

_Flats
ggyl

ggy2

ger _Buggy

gi es2
Entryl

RPNRRORRRRRRE
cococoococococoococoo

Attributes

Classification
Entity
Entity
Entity

4=Changeover ML4, 5=Changeover

Entity

Entity

Entity
Entity
Entity
Entity

t sanple came from
Entity
Location
Location
Location
Location

Entity

Vari abl es (gl obal)

RPRRR-RRRRRR

RP910

es

Type Initial value Stats

I nt eger 0 Time Seri
Real 0 Time Seri
Real 0 Time Seri
I nt eger 0 Time Seri
| nt eger 0 Time Seri
Real 0 Time Seri
Real 0 Time Seri
I nt eger 0 Tinme Seri
| nt eger 0 Time Seri
I nt eger 0 Time Seri
| nt eger 0 Time Seri

PRRPRRORRRRRRE

o
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V_Tot _M xes I nt eger 0 Tinme Seri
V_Cust _Nunb | nt eger 0 Time Seri
V_Cust _Numd | nt eger 0 Time Seri
V_Cust _NunB I nt eger 0 Time Seri
V_Cust _Nun? | nt eger 0 Time Seri
V_Cust _Num I nt eger 0 Time Seri
#
#process tinme for a product type
V_Process_Ti nme Real 0 None
#
#indicates initial changeover
V_First_CO | nt eger 1 Time Seri
#keeps track of the number of cotton assigned to each bay
V_COUNT I nt eger -1 Time Seri
#
#avai |l abl e space for nore powder
V_Tubl_Space | nt eger 10 Time Seri
#
#avail abl e space for nore powder
V_Tub2_Space | nt eger 10 Time Seri
#
#nonmber of changeover carts | oaded
V_NCO_| oaded3 | nt eger 0 Time Seri
#
#nonber of changeover M XER FLATS | oaded
V_NCO_| oaded2 | nt eger 0 Time Seri
#
#nonmber of M XERS ready for changeover
V_NCO _| oaded1 | nt eger 0 Time Seri
#
#nonmber of changeover carts | oaded
V_NCO_| oaded I nt eger 0 Time Seri
#
## of areas ready for change over
V_Ready_4_Changeover Real 0 Time Seri
#
## of customer orders
V_N_JOBS | nt eger 1300 Time Seri
#
## of bl ocks produced from deyhl
V_NBI ocksla I nt eger 0 Time Seri
#
## of bl ocks produced from deyh2
V_NBI ocks1b I nt eger 0 Time Seri
#
## of bl ocks produced from deyh3
V_NBI ocks2a | nt eger 0 Time Seri
#
## of bl ocks produced from deyh4
V_NBI ocks2b I nt eger 0 Time Seri
#
## of bl ocks produced from deyh5
V_NBI ocks3a I nt eger 0 Time Seri
#
## of bl ocks produced from deyh6
V_NBI ocks3b | nt eger 0 Time Seri
#
## of bl ocks produced from deyh7
V_NBI ocks4a I nt eger 0 Time Seri
#
## of bl ocks produced from deyh8
V_NBI ocks4b I nt eger 0 Time Seri
#
#indicates if dehy buggy is ready for |oading
V_Buggy_Readyla | nt eger 1 Time Seri

#indicates if dehy buggy is ready for |oading

es

es

es

es

es

es
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V_Buggy_Ready2a
#

#indicates if dehy buggy is ready for

V_Buggy_Ready2b

#indicates if dehy buggy is ready for

V_Buggy_Readylb
V_Need_M xtrans

I nt eger

I nt eger

I nt eger
I nt eger

I nt eger

| nt eger

status
I nt eger

#

## of buggies in queue for mixers
V_M xerQ

#

#0 = idle 1 = busy; mixer status
V_M XER1L

#

#0 = idle 1 = busy; mixer
V_M XER2

#

#0 = idle 1 = busy; m xer

V_M XER3

#

#1 or 2; # mix unl oaded
V_NM x1

#

#1 or 2; # mx unl oaded
V_NM x2

#

#1 or 2; # mx unloaded
V_NM x3

#

#1 or 2; # mix unloaded
V_NM x4

#

#total # mixers idle
V_M xer_ldle

#

#m xer1l unload area idle = 0 busy=1

V_UL1_ldle
#

#m xer2 unload area idle

V_uL2_tdle
#

status
I nt eger

I nt eger

I nt eger

I nt eger

I nt eger

I nt eger

I nt eger

= 0 busy=

I nt eger

1

1
0

1

#m xer3 unload area idle = 0 busy=1

V_UL3_Idle
#

| nt eger

#m xer4 unload area idle = 0 busy=1

V_UL4_Idle

#

## of enpty tubs
V_Enpty_ni xer_flats

#

## of times both presses
V_Nunber _bl ocks_1

#

## of tinmes both presses
V_Nunber _bl ocks_2

#

## of tinmes both presses
V_Nunber _bl ocks_3

#

## of times both presses
V_Nunber _bl ocks_4

#

#1 finish O testing
V_Test _fini sh2

#

#1 finish 0 testing
V_Test _finishl

I nt eger

I nt eger

have been
| nt eger

have been
I nt eger

have been
I nt eger

have been
| nt eger

I nt eger

I nt eger

1

| oaded
0

| oaded

| oaded
0

| oaded
0

| oadi ng

| oadi ng

Ti

Ti
Ti

Ti

Ti

Ti

Ti

Ti

Ti

me

me

me

me

me

me

me

me

me

Seri

Seri
Seri

Seri

Seri

Seri

Seri

Seri

Seri

Seri

Seri

Seri

Seri

Seri

Seri

ies

ies

ies

ies

ies
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#

## of sanples ready for testing
V_NIR_sanpl el | nt eger

#

## of sanples ready for testing
V_NI R _sanpl e2 I nt eger
V_Enpty_Buggi es | nt eger

#

#1 = need enpty buggy for dehyl area

V_Need_Bug_Dehy1l I nt eger

#

#1 = need enpty buggy for dehy2 area

V_Need_Bug_Dehy2 I nt eger

#

#1 = need enpty tub for mixer 1
V_Need_Tub_M x1 | nt eger

#

#1 = need enpty tub for mixer 2
V_Need_Tub_M x2 | nt eger

#

#1 = need enpty tub for mixer 3
V_Need_Tub_M x3 I nt eger

#

#1 = need enpty tub for mixer 4
V_Need_Tub_M x4 | nt eger

#

#1 = need enpty tub for mix area
V_Need_TUB_M x | nt eger
V_TUB_Avai | I nt eger

#

#1 = need enpty buggy for block house

V_Need_Bug_Bl ocker | nt eger
#
## of buggies in queue for bl ockers
V_Bl ocker Q I nt eger
#0 = idle 1 = busy
V_Bl ocker _St at us I nt eger
#
#1 = need enpty hens nest
V_Need_Nest 2 | nt eger
#
#1 = need enpty hens nest
V_Need_Nest 3 | nt eger
#
#1 = need enpty hens nest
V_Need_Nest 4 I nt eger
#
#upstairs extruderl ready
V_UExt 1_Ready | nt eger
#
#upstairs extruder2 ready
V_UExt 2_Ready | nt eger
#
#upstai rs extruder3 ready
V_UExt 3_Ready I nt eger
#
#upstairs extruder4 ready
V_UExt 4_Ready | nt eger
V_UPext 1_st at us I nt eger
V_UPext 2_st at us I nt eger
V_UPext 3_st at us | nt eger
V_UPext 4_st at us I nt eger

#

## of carts of propellent |oaded into dehydratorl

V_N_Prop_Loadl | nt eger

#

## of carts of propellent |oaded into dehydrator2

~ O

0

0

N O

ooooo

0

Ti

Ti
Ti

Ti

Ti

Ti
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V_N_Prop_Load2 I nt eger
#
#0 = idle 1 = busy

V_El evat or _St at us I nt eger

#

#0 = not waiting 1 = waiting
V_Wai t _Dehyl | nt eger

#

#0 = not waiting 1 = waiting
V_Wii t _Dehy2 I nt eger

#

#1st in line for enpty m x buggy
V_1_in_line_mx I nt eger

#

#2st in line for enpty mx buggy
V_2_in_line_mx | nt eger

#

#3st in line for enpty mx buggy
V_3_in_line_mx | nt eger

#

#4st in line for enpty mix buggy

V_4_in_line_m x I nt eger
V_M XER I nt eger
V_1_in_line_dehy I nt eger
V_2_in_line_dehy | nt eger
V_3_in_l i ne_dehy I nt eger
V_4_in_line_dehy | nt eger
V_5_in_line_dehy | nt eger
V_6_i n_l i ne_dehy I nt eger
V_7_in_line_dehy | nt eger
V_8_in_l i ne_dehy I nt eger
V_9_in_line_dehy | nt eger
V_10_i n_| i ne_dehy I nt eger
V_11_in_line_dehy | nt eger
V_12_in_| i ne_dehy I nt eger
V_13_in_| i ne_dehy I nt eger
V_14_in_l i ne_dehy | nt eger
V_15_i n_| i ne_dehy I nt eger
V_16_i n_l i ne_dehy | nt eger

#
#0 = idle 1 = busy
V_Badger _Scal e_Status | nteger

#
#0 = don't need 1= need

V_Bl ock_bug I nt eger
#

#0 = don't need to 1 = need to
V_Ungroup_Dehyl_Buggy | nteger
V_Ungr oup_Dehy2_Buggy | nteger

#

#cutter 1 has enpty can-flat ready

V_CUT1_READY | nt eger

#

#cutter 3 has enpty can-flat ready
V_CUT3_READY | nt eger

#

#cutter 4 has enpty can-flat ready
V_CUT4_READY I nt eger

#

#cutter 7 has enpty can-flat ready
V_CUT7_READY I nt eger
V_Cut 1_St at us | nt eger
V_Cut 3_St at us I nt eger
V_Cut 4_St at us | nt eger
V_Cut 7_St at us I nt eger

#

## tinmes bl ock buggy has been unl oaded

V_UNLOADED_BLOCKS | nt eger
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#
#status of whether or not propellent has finished unloading

V_Can_Fl at _Locl_Status |nteger 0 Time Series

#

#status of whether or not propellent has finished unl oading
V_Can_Fl at _Loc2_Status |nteger 0 Tinme Series

#

#status of whether or not propellent has finished unloading
V_Can_Fl at _Loc3_Status | nteger 0 Time Series

#

#status of whether or not propellent has finished unloading
V_Can_Fl at _Loc4_Status | nteger 0 Time Series
V_TOT_CUutr I nt eger 0 Tinme Series
V_TOT_BUGS | nt eger 0 Time Series

#

#whi ch badger buggy to unload into
V_WHI CH_ROUTE I nt eger 1 Time Series
V_TOT_N_BADGER FI LLED | nt eger 0 Time Series
V_ELEVATORQ | nt eger 0 Time Series
V_Nests_i n_use I nt eger 3 Time Series
V_Can_flats_in_use | nt eger 1 Time Series
V_BB_unl oad_i n_use I nt eger 1 Time Series
V_CUTTERQ | nt eger 0 Time Series
V_CANQ | nt eger 0 Time Series
V_NI RQ | nt eger 0 Time Series

Kok kkkkkkkkkkkkkkk ok kkk ko k ok kkk ko k ok kkk ko k ok hkk ko k ok hkk ko k ok kkk ko k ok kkk ko k ok kkkk ok kk k k ok ko k ok

* Macr os *
e

ID Text

M _Change_P1 195 min

M_Change_P3 243.75 nmin

M _PL_dehy 1.69*(1./((1./U0.5,0.5,1))-1.))**(1./4.84) /1 tinme to get two barrels for processing
M R dehya 6+W4.37, 1.5) MN /'l dehy press processing tine

M L_dehy 0.88*(1./((1./Y(0.5,0.5,6))-1.))**(1./8.54) MN /1 tinme to load a press

M_U_dehy P5(3.93, 1.91,7) MN /Il tinme to unload a press

M R _dehyb 6+W4.37, 1.5) MN /1 dehy press processing tinme

M T_dehy T(2, 2.98, 3.63,12)// tine to transport full dehy buggy to mixing area

MT_NR W1.62, 2.82,13) /1 time to transport full dehy buggy to NIR area

ML_NR 0.852*(1./((1./Y(0.5,0.5,12))-1.))**(1./6.28) MN /1 time to pack 2 sanples

M WN R 0.167*(1./((1./U(0.5,0.5,15))-1.))**(1./5.69) /1 tinme to walk frompacking area to testing are and vice versa
MR NR 1+2.37*(1./((1./Y(0.5,0.5,16))-1.))**(1./5.25) MN // time to run the test for 2 sanples
M D NR P6(0.879, 353, 989,17) MN /Il tine to conplete data entry

MU NR 0.457*(1./((1./U(0.5,0.5,18))-1.))**(1./4.84) MN /1 tinme to unload the sanples

M L_mi xer W3.59, 3.65,19) /Il tine to load a mixer--includes travel time from m x queue area
M_R_ni xer _P3 50 MN //mxer run time for RP910

M_R_ni xer _P2 28 MN /lmxer run time for MB31

M R_mi xer _P1 18 MN /1 mixer run time for MB65

M_U_mni xer 1+P5(3.9, 7.99,24) + P5(1.82, 1.61,24)/4 MN /1 unload a mix from m xer

M T_mi xer T(2, 6.18, 8.37,25) /1 tine to transport full mixer flat to blocking area

M Posi ti on_bl ocker G(1.25, 0.29,26) /1 time to position full mixer flat inbetween blockers

M_L_bl ocker W5. 61, 0.368,27) MN /Il tine to |load a bl ocker

M_R_bl ocker 1+W 4. 63, 0.282) MN /1 time to run both bl ockers

M_U_bl ocker P5(5.25, 1.01,28) MN /1 tinme to unload a bl ocker

M_T_bl ocker 2+W1.95, 1.11) // time to transport full blocker buggy to extruding area

ML_cutter P5(5.92, 5.41) // time to load cutter

MR cutter 1+0.831*(1./((2./Y(0.5,0.5))-21.))**(1./5.39) MN// time to run cutter

MT_cutter G(6.74, 0.24) // tine to transport cutter flat to badger buggy

MU cutter 1.18*(1./((1./Y0.5,0.5))-1.))**(1./5.81)+1 (1.56, 1.55)//time to unload and clean cutters

M Wecutter 1+P6(4.22, 768, 243,35)// time to weigh badger buggy

M El evator _time .667 MN /1 time for elevator to trave up and vice versa

M _L_Dext G(9.79, 0.0757) MN/ tine to postition hen's nest

M_T_Dext B(2.25, 1.95, 0, 0.83,38) // time to transport filled hen's nest to cutting area

M_U_Dext W6.46, 0.593,39) MN/ time to stop extruder
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M_R_UPext 2+W3.2, 1.75) MN/ tinme to run the extruder (w delays)
M_U_UPext W2.56, 1.2,42) MN// time to unload extruder
M_L_UPext 1.04*(1./((1./Y0.5,0.5))-1.))**(1./5.48) // time to |oad extruder w 2 bl ocks

R I R R R R I R T T I T T T T T T S T

* External Files *
KA KRR KA KA K KA KRR KA kKA KRR KA KRRk KA KA KRRk KA KA AR KA KA KA AR KA KA AR RAR KA AR A

ID Type File Name Pr onpt
SCHEDULE General Read C:\'My Docunent s\ THESI S\ Musei r Evans\ schedul e. t xt
PROCESS_TI ME General Wite C:\' My Docunent s\ THESI S\ Resear ch\ process. t xt

TARDY_TIME  General Wite C:\'My Docunent s\ THESI S\ Resear ch\j obt ardy. t xt

TOT_TARDY General Wite C:\' W Docunent s\ THESI S\ Research\tottardy. t xt

R R R R R R R R I I I

* St r eans *

R R I R R R I R T T I T T T T T T T T

Stream # Seed # Reset
1 13 No
2 14 No
3 15 No
4 16 No
5 17 No
6 18 No
7 19 No
8 20 No
9 21 No
10 22 No
11 23 No
12 24 No
13 25 No
14 26 No
15 27 No
16 96 No
17 95 No
18 94 No
19 93 No
20 6 No
21 5 No
22 4 No
23 3 No
24 2 No
25 1 No
26 100 No
27 99 No
28 98 No
29 97 No
30 96 No
32 95 No
33 94 No
34 93 No
35 92 No
36 91 No
37 90 No
38 89 No
39 88 No
40 87 No
41 86 No
42 85 No
43 84 No
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