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PART I 

CHAP'l'ER 1 

INTRODUCTION 

1.1 Objective of the Study 
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Today one of the major problems of the Turkish Industrial 

establishments, is the inefficient use of the production facili­

ties. We believe that some of the modern management techniques 

can be used to solve this problem. 

We know that the low efficiency problem of the ,roduction 

facilities can be solved by using many different methods. Some 

of these are not related with scientific programming techniques, 

such as: 

1 - Training the labor force. 

2 - More efficient production control. 

3 - Technically more sopisticated machines. 

Here we are not concerning ourselves with the above men-

tioned methods, and assume that they are applied to a reasonable 

level as much as the internal conditions of the company and the 

environmental factors permit. Then the objective of this study 

is to analyze and determine whether the application of scientific 

pro,o:;ramming techniques can make any improvement in the way of in­

creasing the efficient utilization of the production facilities 
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over and above the rule-of-thumb methods. 
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In order to achieve a better understandine of the under­

lying assumptions, and to be able to evaluate the outcomes of the 

theoretical analysis under more realistic conditions, a Metal 

Processin,,; Company has been chosen as a model. The development 

of the methodology for the solution of the efficiency problem 

is carried on with respect to the specific characteristics of this 

company. However, in this study the emphasis is on the methodo­

logy itself, and not on finding specific solutions to the problems 

considered. 

1.2. Scope of the Study 

In this study, only the problems of the Tin Can Body 

Manufacturing department of the factory is taken into considera­

tion. While analysing the problems of the tins and can lids -

prepared at printing and lid depa.rtments - are assumed re8.dy for 

processing. 

As it is mentioned, in the objectives of the study, only 

the inefficiency problem of the tin can department will try to be 

solved in this study. 

It should be mentioned that the tested alternatives to 

solve the problem are not exhaustive, some other alternatives 

that are not considered in this study certainly do exist. This 

is the characteristic of the heuristic problem solvine approach; 
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where we take only the most likely, instead of all of the alter-

natives. 

We solved the general problem of increasing the effi­

ciency of the productj.on facili ties by using an example of a 

specific factory, therefore the alternatives applied to solve 

the problem give us specific ways to solve the problem designed 

especially for the model. 

1.3. Method of the Study 

The background information about the programming techni­

ques applied in this study, given in Appendices I, II, and III, 

are written on the basis of research carried out in the books 

written on the related subjects. The books used for this study 

are listed in the biliography. 

The practical work is based on mainly five computer 

programs, three of which were developed for this thesis. 

The tird and fourth ones are the Production Line Balancin 

and Linear Proe;ramming with IBM 1620 developed by the IBM Company. 

The fifth computer program applied to test one of the alterna­

tives, is obtained by some modifications made on the scheduling 

prosram. 

The method of approach can be summarized in a few steps 

as follows: 
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1 - Fourty different tin cans manufactured in the depart­

ment will be standardized into 14 models according to their shape 

and sh:e. 

2 - Weekly orders of 14 standardized models will be 

simulated by using the simulation pro~ram. 

3 - The stl'lUlated weekly orders obtained from the stmu­

lation pro~ram run will be used in scheduling programs to obtain 

the efficiencies of the machines. 

4 - Several alternatives to decrease the inefficiencies 

of the machines will be tested by using the Production Scheduling 

Production Line Balancing with IBM 1620, Linear Programming with 

IBM 1620 and the modified Production Scheduling Program. 

5 - Finally the best tested alternative will be idenfied 

and suggested to the application of new plant layout. 

General information about the factory will be given in 

Chapter II. This information about the factory, the product, the 

production process, the customer orders, the production facilities 

the production planning, the problems met in the factory and the 

alternatives suggested for the problems are the basis of the 

scientific management techni~ues applied to solve the problem, 

given in Chapter III. 

The practical applications of the four scientific manage­

ment techni~ues, ne.mely, Production Simulation, Production 

Scheduling, Line Balancing and Linear Programming used in this 

study will be explained in Chapter III. 

• 
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In Cha\lter IV, the analysis of results of the actual 

conditions and the sUG~ested alternatives will be made. 
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Chapter V will give the summary of the results obtained 

from the alternatives, together with their advanta~es and disad­

vanta~es. Additionally, conclusion and the recommendation to 

the factory manager will be given in this chapter. 

The background information about the management techni­

ques used in this study will be given in Appendices I, II, and 

. III in order to have a smooth flow in explaination of the prac­

tical work. Also, the computer programs, their inputs and out­

puts, and supportine; data will be e;iven in the Appendices. 

1.4. Time of the Study 

The work on this distertation started in November 1968. 

The research work on the problem in the factory and the theory 

ended in February 1969. The work on the computer pro~rams and 

the alternatives tested ended in mid April 1969. The final copy 

was typed and presented in May 1969. 
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CHAPTER 2 

GENERAL INFORMATION 

TASA~ Tin Can Factory is a medium size establishment. 
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Yearly production ca!lacity of the factory is about 6 million 

cans, working on a two shift basis. Nearly 40 different models 

of tin cans, varying in shape and size, are manufactured by using 

3 offset printing presses and 64 processing machines. 

The factory is composed of 3 basic departments: 

1 - Offset Printing Department: has 3 offset printing 

presses. 

2 - Tin Can Body Manufacturing Department: has 46 machines 

which are placed in 6 different production lines. 

3 - Lid Department: has 18 punch presses. 

2.2. Customer Orders 

The factory operates on job order basis. Since tin can 

fltorage requires a great floor space, the policy of the manage­

ment is to produce the cans after a "D:elivery Request" comes in 

from the customers. At the beginning of the year, most of the 

customers place blanket orders about the number of cans that they 

will demand during the year. Also few additional orders come in 
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during the year without any previous agreements made. But these 

orders constitute a very minor part of the total amount to be 

manufactured. When the customer needs cans, they give the "Deli­

very Request" for the required amount. Upon receipt of the 

request, the man in charge of production planning, schedules and 

then issues the order - to start on scheduled date - to the 

production department. Some-times rush orders come in from the 

customers. At that time, the production department postpones 

the previously scheduled orders, in order to manufacture these 

rush orders. This shows that there is not a rigid production 

policy in the factory. 

'2.3. ,Products 

As it is mentioned above, more than 40 different models 

of cans are manufactured in the factory. Since most of the cans 

are similar in size, shape and are produced in the same produc-

tion lines, they can be classified into 14 standard models. 

These 14 standard models, their shape and the production lines 

used in production process are listed in Table 1. 



Item 
No 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
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Models Shape 

Brezilya kahve Rectangular 
kutusu 

1/2 kg Drazman R 

1/2 kg Baygan " 
100 gr Bayge,n Oylindrical 

1 gallon Mobil R 

1 kg Mobil 0 

1 kg QBS 0 

3.5 kg QBS 0 

2 kg Vita 0 

5 kg Vita C 

1 kg Fosferno 0 

10 kg Bayer 0 

5 kg Bayer 0 

SMA Mal'8. Ku tusu 0 

TABLE 1: - Models of Oans Manufactured 
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Production 
Line used 

A 

B 

B 

E 

C 

E 

E 

D 

D 

D 

E 

E 

E 

F 
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A general Process Flow Chart is drawn in order to be able 

to see the processes in the sequence followed in the production 

(Figure 1) •. 

The standard operations for tin can manufacturing are: 

1. Sheartnp; (horizontal and vertical) 

2. Body Rolling or bending 

3. Electrical soldering or seaming 

4. Flanging (punching edges) 

5. Assembling bottom and top lids by seaming 

Additional operations required for some cans are: 

1. Flanging 

2. Corner notching 

3. Tracking 

4. Gasket placing 

5. Attaching handle. 

Three months ago a time study was made in the factory. 

The standard tillles of each operation for the 14 models was obtained 

at the end of this study. The operation sequences, standard times, 

~achines employed for the operations and the machine capacities 

~er shift for one model are given in Figure 2, and the data for the 

other models are given in Appendix IV. 
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2.4. Prodcution Facilities 
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2'.4,.1. General: The Tin Can Body Manufacturing Department 

involves 46 machines which are arranged in 6 production lines, 

e.g., A, B, C, D, E, and F. 

Nearly 6 million cans per year in 40 different models 

are manufactured in the department by using these 46 machines. 

A line production system is used in the production of the 

cans, but some times the machines located in different lines are 

also employed. At that time zig-zag movements of the cans be­

tween the production lines are seen during the production process. 

The Plant Layout given in Figure 3 shows the 6 production lines, 

and the machines performing the lines. The machines are coded 

according to their position in the Plant Layout, e.g., machine 

number 32 indicates that this machine is the second machine in 

line 3. This fact is easily seen in Figure 3. 

The machines and the operations performed by them can be 

analysed as follows: 

1. Shears: Six shears (machtnes numbered 11, 21, 31, 41, 

51, 61) are operated in the department. The shears are used for 

tin cuttinG. Shearing is the first in the can manufacturing pro-

cess. 

2, Special Shears: Four special shears (machines numbe­

red 12, 22, 32, 42) for Corner Notching process, are located in 

the department. Two of them /3,re arran[,:ed for small rect8J1.E';ular 
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cans. The remaining two are used for c~'lindirica1 ,cans. Some of 

the canns do not require the Corner Notqhing, instead they are 

directly sent to form machine. 

3. Body Rolling; or Bending; M8.chines: Two Body Rolling 

Machines (machines numbered 43, 62), five Body Bendi.ng Machines 

(machines numbered 14, 15, 23, 33, 54), and one Body Rolling 

Machine (machine number 63) are employed for cylindirica1, rec­

tangular cans and small barrels in the department. Since a lone 

time the small barrels have not been manufactured, the machine 

number 63 is kept idle. 

4. Soldering and Seaming Machines: Three Soldering and 

three Seaming Machines are employed in the department. The 

greater portion of the can models manufactured in the factory are 

soldered and the remaining models are seamed. The three machines 

(numbers 24, 55, 64) are identified as Electrical Soldering Ma­

chines and the other three machines ( numbers 16, 34, 44) are 

identified as Seaming Machines. 

5. Flanging Presses: There are five Flanging Presses 

(machines numbere~ 17, 25, 35, 45, 46) operated in the department. 

Top and bottom sides of the cans are made ready for lid seaming 

processes by using these machines. 

6. Lid Seaminr>: Presses: These machines are used to 

attach the lids of the cans. Ten Lid Seaminz Presses (mil.chines 

numbered 18, 19, 26, 27, 36, 37, 46, 47, 57, 58) are employed in 

the depart~ent. Some cans do not require both top and bottom lids 
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to be attaohed, e.g., the bottom lids are not seamed to SMA oans 

and the top lids are not seamed to QBS cans. 

There are also other speoial purpose machines in the 

department. These machines are: 

1. One Tracking Machine (machine number 52). 

2. One Handle Machine (machine number 48). 

3. One special Lid Seaming Press for small barrels 

(machine number 65). 

4. One small Punch Press (machine number 59). 

5. Two Gasket Machines (machines numbered 13, 53). 

2.4.2. Machine Capacities and Idle Times 

The capacities of the machines and idle times are studied 

in terms of 14 standard cans. Idle time percentages of the 

ms.chi.nes for one product are given in Table 2, and the percentages 

for the other modele are given in Appendix V. The idle times of 

the machines are found by using standard operation times of the 

machines. 

The figures under oolumn four in Table 2 are oaloulated 

using the formula: 

ID=-----

where: ID = Idle time percentage 

Mc = Machine capacity per shift 

Pc = Production Cape.ci ty per shift 



Mach:i.ne 
Number 

11 

12 

33 

14 

16 

25 

17 

18 

27 
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Capacity of Production 
the me,chines capacity 
per shift per shift 

15000 2700 

6650 .. 
9050 II 

2700 .. 
6480 II 

10400 II 

10400 II 

10670 II 

5460 " 

TABLE 2: - Idle Time Percentages of 

PAGB 16 

Idle Time 
percentages 

82 

59 

71 

59 

74 

74 

75 

50 

the Machines 
Employed for Brezilya Kahve Kutusu 

2.5. Personnel Employed in the Department 

Eighty-five operators and mater tal handling men are 

employed in the depfirtment. Operfitors find material handling men 

are supervised by two foremen and four leadmen. They work on a 

2 shift basis. Sometimes, because of the abseentism, the number 

operators and material handling men falls to 70. The machine 

operators employed in the de:;;>artment are skilled workers. The 

mfiterial handlers are err.rloyed to carry the cans between the 

machines according to the sequence of operations. One forklift 

opperator is employed in the department to carry the tins from 

the offset printtng depg.rtrn,ent to the sheg,rs. 
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The worker ~.urnover and abseentism in the department is 

high. Because of the abseentism some of the operators are asked 

to run more than one machine during different periods of the 

shift. The material handlers employed in the department are 

treated as apprentices. Sometimes, because of the high labor 

turnover, the management has to assign 1 or 1/2 year trained 

material handlers to run the machines, 

According to the managers, labor shortage is one of the 

big problems that they often meet. 

2.6. Production Planning 

The production planning applied today, is mostly inter­

rupted by rush orders. The Gant Charts are used for machine 

loading in 3 printing presses and 6 production lines. The finish 

and start dates of the orders are known from these Gant Charts. 

Delivery Request of the customers are accepted by the management 

according to the scheduled dates of the charts. Daily production 

orders, issued to the department, are prepared according to the 

line load indicated on the charts. 

Since the first step to production is printing, when an 

order comes in, the printing presses are loaded by the standard 

time of printing process of the order plus 10% scheduling allo­

wance time. The finishing time of the printing process is start~ 

ing time for the Can-body Manufacturing processes, if the line 

used in production for the order is idle. If the line is not 
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idle, at the finishing time of printing process, the printed tins 

are delivered to the warehouse and the finishine time of the pre­

vious orders utilizing the line becomes the starting time for the 

order. 

The load time of each order is lound by the below formula: 

Pt = Os 
+ .10 ( 

Os 
) 

Dc Dc 

where: 

Pt = Production time (load time) 

Os = Order size 

Dc = Daily capacity of the line for the model. 

The finishins til"e for the order is obtained by adding 

the production time to the startino: ti"l.e. The finj.shin~ time is 

the CI_elivery date for the order. The finishing tine is notified 

to the custo!l1_er when an order comes in. If the cllsto1'ler asrees 

on tl-Je d.elivery date, the printing machines and the line employed 

for the model are loaded for this orCl.er. Then a material check 

slip is sent to the warehouse, so that the unavailable materials 

at the Gtart date of the order will be purchased. Fi,q;u.re 4 ex­

plains the production planning process followed by the management. 

As was mentioned before, sometimes the rush orders inter­

rnpts the Gant Charts, and previously 10a,led orders are postponed 

to some later date. Therefore the agreed delivery dates are not 

met, most of the ti~e the delivery is behind the schedule. 
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2.7. Definition of the Problem and Alternative Soluti.ons 

2.7.1. Problems of the Department 

PAGB 20: 

The analysis of the production facilities shows that 

(Table 2), the major problem for the department is under-utiliza­

tion of the machines. This underutilization arises due to the 

following reasons: 

1. Althou~h line production system is used, the produc­

tion process does not follow a smooth path, instead a zig-zag 

movement from one line to another is often encountered. 

2. The machine capacities in each line show great 

vari Emces.· The bottleneck machines (minimum cap8.ci ty ma.chines 

in the line) hinder the operation speed of the other high capacity 

machines in the line. 

The other problems encountered in the department are: 

1. High le_bor turnover rate. 

2. Beine: behind the scheduled finishing time for the 

products (increase of order ~ueue) 

2.7.2. Alternative Sun:;o;estions to Increase the Efficiency 

of the Deuartments 

The problem, as posed in Section 2.7.1. was studied in 

length and 5 alternative solutions were found to be most likely 

to yield better results. These alternatives are not exhaustive. 

In this study, only the most likely was taken instead of all of 

the alternatives. 

--------------------------------------------------
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The alternatives are briefly stated below: 

1. To keep the present locattons of the machtnes 

fixed, but: 

PAGE 2: 

a) Increase the capacities of the critical ma­

chtnes that cause the bottlenecks in the line. This is to be 

done by addinG new machines. 

b) Shift some products from original production 

lines to less utilized lines of the department. 

c) Followine; a sales and/or production scheduling, 
I 

policy of rejecting orders below a minimum level for some products' 

2. To make the machines transferable from one place 

to another and set up the production lines according to the 

specific orders. 

3. To group the machines performine similar functions 

and schedule the products according to their operational sequences 

to the groups. In this alternative, the operation will be done 

by any machine in the group rather than the particular machine 

in the line assiened to the models. 

4. To reduce the number of present proo.uction lines 

by combining them into: 

a) one line 

b) two lines 

c) three lines 

d) four lines 

e) keep them as they are (for checkine; reasons) 
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5. To adjust the product mix in an optimum manner while 

keeping other factors, so that a greater utilization of the faci­

lities result. 

These five alternatives were tested by using four com­

puter prosrams: 

1. Production Scheduling Program I, written for this 

study. 

2. Production Scheduling Progam II, obtained by some 

modifications made on the first Production Scheduling Program I. 

3. IBM 1620 Production Line Balancing Program. 

4. IBM 1620 Linear Programming Program. 

The first 3 alternatives were tested by the Production 

Scheduline: PrograM I and II, while the IBM 1620 Line Balancing 

and IBM 1620 Linear Programming Programs were used to test the 

fourth and fifth alternatives respectively. 
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PART II 

CP.APTER ::; 

DESCRIPTION OF THE ANALYTICAL TECHNIQUES USED 

PAGB2::; 

In this distertaion 4 scientific programming techniques, 

namely, Simulation, Production Scheduling, Production Line Balan-

cing and Linear Pro~ammine were applied to solve the problem of 

the department. The application of the techniques was performed 

by using the computer programs. In this chapter these programs 

will be analysed briefly. 

3.1. Order Genera t:Lnr; (Simula !i on) Pro "ram 

In this study, the order generating program is used to 

simulate the actual weekly customer orders of 14 standard tin cans 

As it is explained in the "method of the study" section, the 

output of the simulation proe;ram is used as the orders to be 

scheduled in the schedulins program. 

3.1.1. Discrintion of the order generating (simulation) 

Prof,ram 

The methodology followed in the simulation process is 

explained in the Flow Chart of the Simulation Pro~am (Figure 5). 

The Detailed Flow Chart and the Fortran Program are depicted in 

Appendices VI and VII respectively. The calculations made to 
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simulate the weekly orders are explained below: 

PAGE 25 

First a random number; number of weeks to be simulated; 

number of models to be simulated; the factor of equivalence for 

each product; equivalent total production of last year; the 

constant figure (FK) of each model for calculating standard de­

via tion of the distribution; and production pe'rcentages of each 

model for that week are read by the computer. Then the random 

number, the constant FK figure,for each model, and the production 

percentages of each model are multiplied together, and the pro­

duct is added to the mean (production percentage of the model). 

So that new percentages are obtsined for each model. The adjusted 

equivalent percentages are obtained by dividing the new percen" 

tages of each product into total equivalent percentage for that 

week. The product of the adjust equivalent percentage of each 

model by the total equivalent production of the week gives us 

order size of the models in equivalent units. And the order size 

of each model in actual units for that week is obtained by 

dividing the equivalent order size of each model into its factor 

of equivalence. 

3.1.2. Assumptions 

The assumptions made for the program are summarized as 

follows: 
1. The Weekly order of each product is distributed nor-

mally. The mean of this normal distribution is equal to the 
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percentage of the last year's order for the same week. 

PAGB 26 

It is further assumed that the cr of this distribution 

is eQual to a constant times the mean, that is: 

where: 

0;. = FK(I) * P(I) 

FK(I) = a constant figure 

P (I) = mean 

Then we generate a random normal number by using a ran-

dom number generator, and according to formula: 

where 

~ = 
~~t<t 

We find X = (:C ) 

In = P(l) 

~ = RAND( - XRAN) 

~= FR(I) * P(I) 

X - In 
~ 

f \01: '" l:j\ {" 1..'1"\ 

(~) + In 

2. Equivalent factor numbers are assumed to be propor-

tional to the direct labor content of the product. 

3. The constant FK(I) figure has to be between 0.50 -

1.50 of the mean value. (These limits are practical limits.) 
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In this study we assigned these constants arbitrarily but 

in practice it is possible to make a statistical analysis of the 

orders of the same week for the past 3 years and determine these 

constant numbers from this analysis. 

3.1.3. Inputs of the Simulation ProGram 

The followinG inputs are required to run the program. 

1. A random number. 

2. Number of total weeks to be simulated. 

3. Number of products to be simulated. 

4. Factors of equivalence for each product. 

5. Equivalent total production of last year for each 

model. 

6. The sise of each product order as a percentage of 

tot8,1 equivalent order of that week. 

7. The constant FK(I) figure of each model for calcula­

ting the standard deviation of the normal distribution. 

3.1.4. Prenaration of the Innuts 

The aboved mentioned inputs are prepared as follows: 

1. A random number is obtained from a generator. 

2. The number of total weeks is determined. In this 

study, the simulation is made for 52 weeks. 

3. The number of products simulated is 14 for this study. 

4. The factor of equivalence for each model is obtained 
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by dividing the maximum per shift production capacity among the 

14 standard models into per shift production capacity of the model 

For example, maximum per shift production capacity among 14 pro­

ducts belongs to 3.5 kg QBS cans which is 9600 = 10000 cans. 

Production capacities of 5 kg and 10 kg Bayer cans are 

3000 and 2000 caas respectively. Therefore, the factor of equiva­

lence for 5 kg Bayer can is 

---'1_0:....;0;.;:0;..;;0_____ = 3. 33, 

3000 

and the factor~ equivalence for 10 kg Bayer can is 

10000 = 5.00 
----~~~-------

2000 

But because of the unavilablity of production capacities of the 

cans during the simulation process we assigned arbitrarily numbers 

between 1.00 and 5.00 as the factor of equivalence of the models. 

5 - 6. Weekly figures of equivalent total production and 

equivalent percentages of each product are obtained after per­

forming the following steps. 

a} First actual amount of production of 14 cans for 

each week of the past year is obtained from the factory records. 

Since no records of the Customer Delivery Requisitions are J<ept 

(in the company files only original blanket orders exist). But 

these are yearly figurcs. iieekly production figures are taken to 

be equicalent of customer orders. Considering the short produc­

tion cycle 
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time and the fact that no significant order backlog existed at 

any time during the past year, this is a fairly good assumption. 

b) The actual figures are multiplied by the factor of 

equivalence of each product to obtain the equivalent production. 

c) The total equivalent production for the week is 

determined. 

d) The equivalent percentaGe of each product is obtained 

by dividing each equivalent production into the total equivalent 

production of the week. Total equivalent production and equiva­

lent production percentages of the models for the first two weeks 

are shown in Table 3. 

7. The constant FK figures of each model used in the 

calculation of the standard deviation are assigned arbitrarily. 

Appendix VII shows the input data of the program. 

3.1.5. Outputs of the Simulation Pro:T"arn 

Two tYIles of outputs are obtained at the end of the 

simulation process. 

1. Simulated equivalent and actual units of 14 products 

for 52 weeks. 

2. A graph on which simulated figures of 14 different 

boxes for 52 weeks are plotted. The first 14 graphs show the 

sbm1ated actual productions "Cnd the second 14 graphs show the 

simulated e'luiva1ent productions of the year for each product. 
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3.1.6. Tabulation of the Results 
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In this study the simulation program is run twice 

using different random numbers in order to see the effects of 

the random numbers on the simulated actual and equivalent units 

of the products. 

The COl!l9arison of actual 1968 production and the simula­

tion results is made below in Table 4. 

Actual production 
for the year 1968 

(cans) 

6,200,275 

1st simula. ti on 
result (usinZ 
randoJT\ numbers 
.12345) (cans) 

6,373,244 

2nd simulation 
reeul t (ueinR; 
random numbers 
.16666) (cs.ns) 

6,589,375 

TABLE 4: - Total Actual and Simulated Orders Per Annum 

A comparison of actual productions and 1st and 2nd 

simula.tion results for the first and second weeks of the year is 

ma.de in Table 5. The outputs of the 1st and 2nd simulation runs 

are a~own in Appendices VII and VIII respectively~ 

3.1.7. Ev3.luation of the Simulation Program 

The sampe outputs of the simulatinn program given in 

Tables 4 and 5 show that the results obtained are reasonalbe. 

The actual nUJT\ber of orders in the year of 1968 were 6,200,275 

cans/year. However, at the end of the simulation process, we 



Model 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

TOTAJ) 
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1st Week 

F/E+ A+ E+ %+ A 

1.00 

1~20 

1.50 8320 12481 q.q 2'3580 

1.00 

2.50 1590 3975 2.1 924 

1.50 7344 11016 5.8 7224 

1.90 

3.00 561 1683 0.8 

2.50 31016 77540 41.2 31016 

3.00 23'315 69945 '37.2 23'315 

2.00 1320 2640 1.4 390 

5.00 

3.00 2910 8730 4.6 3780 

2.00 

2nd Week 

E 

35'370 

2'310 

10836 

77540 

69945 

780 

11'340 

76376188009 90224 208121 

TABI,E '3: - Total Equivalent Production ".nd Eqll;valent 

PAGE '31 

% 

16.9 

1.1 

5.2 

37.2 

33.6 

0.'3 

5.4 

Production percentages of the Models for the 
first Two Weeks. 

+ F/E - Factor of Equivalence 

A - Actual Productions 

E - Equivalent Production 

% - Equivalent Production Percentae;e 
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Model Week No.1 + 
S!.O 

Week No. 2 
Number A+ S !. 0 1st s+ 2nd s+ A+ 1st S 2r.:d S 

1 

2 

3 832d 17451;1 48 23580 56641 42907 

4 

5 1590 924 617 283 

6 7344 5077 7224 11775 8868 

7 

8 561 479 

9 31016 23025 23508 31016 34016 39291 

10 23315 31389 38133 23315 3434 

11 1320 1077 1190 390 527 

12 

13 2910 106 3648 3780 5951 7071 

14 
TO'l'.H 16m 78132 1533;8 90224 109527 101854 

TABLE 5: - A Compp.rt son of Actu(,l.l Production anct S:LT".u].p tei.'-
Orders for 2 week period. 

+ A = Actual Production 

S/O = Simulated Order 

lstS = First Simulation 

2nd S = Second Simulation 
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were able to obtain 6,373,224 cans/year. 

PAGB 33 

Table 5 com'lares the total actual and simulated orders 

for the fj.rst 2 weeks. The total figures of the actua.l and simu­

lated order do not show much difference. Therefore, it can be 

said that the results obtained from the sirmla tion proG:X'f'-ffi can 

sufficiently be used as inputs for the Scheo.uling Pro·grams. 

3.2. Production Schedultng 

The objective for writing the production scheduling pro­

gram is to test some of the alternatives listed in Section 2.7.2 

for their comperative efficiencies. 

In the pro :::ram, two thinf!:s are performed at the same tirr.e, 

namely, orders to be produced are sched.uled and in relation to 

this, the efficiencies of the production fe.cili ties are calcu18.ted 

3.2.1. Description of the Schedulinl" PrOo;r?.J". I 

The methodology of the production scheduling pro::;ram 

is explained in the Flow Chart (Figure 6). 

As it is seen in the flow chart first, the capoctttes of 

the machines when they perform the re\,.utred operattons, technolo­

gical sequence of operations, and order quantity of each model 

are re8.d by the com·:u ter. Then the product havin.'3 the hie;hest 

priority is taken as the product to be scheduled. The machines 

used for this product and tr.eir d8.:i.ly capacities are detc:''TIined. 
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The maximum amount of units that can be produced per day is ob-

tnined from the ITIA,chine having the minimum capiO\ci ty. The cumu-

lattve order queue is found by adding the order queue of the 

last week to the new orders of the wee',. Then the cumulative 

order queue is divided by the determined minimum Cl1achine capacity 

to obtain the production time of the order. Then, the ties up 

times of each machine are checked and the machine having the 

maximum tied up till',e is determined. The machine having the maxj,­

mum tied-up time gives the startin'3 time of the production process 

for the order. The finishins time of the production process is 

obtained from the following formula: 

= 
where: 

Ft = Finishing time 

St = Starting time 

Pt = Production time = 
Oq 
Pm 

0q = Cumulative orderqueue 

Pm = Maximum production per day 

If the production time for any order is 25% or more, it 

is rounded off to a fnll day. After determinimg the starting and 

fini.shinr.; times and the C!.uanti. ty to be produced, the scheduling 

process for this product is completed. 

Before starting the schedulini1; process of the next product 

occuppancy time of each machine is found fror:1 t:h.e formula: 



where: 
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°a = °b + Pt 
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°a = Occuppancy time of each machine after the production 

°b = 11 11 U 11 11 before 11 " 
Pt = Production time 

Then the order having the next priority is scheduled 

following the same procedure explained above. At',the end of the 

Scheduling Process of the product having least priority, before 

going into the scheduling process of the next week, the weekly 

and cumulative idle times of each machine are calculated by 

using the formulas: 

where: 

= 

= 

It = Machine idle time for the week 

Ic = Cumulative machine idle time 

0t = Occupied time for the ~feek 

And then using the idle time figure obtained above, the vreekly 

and cumulative efficiencies of each machine are calculated by 

using the formulas given below: 

= 
6 - I t --------,---

6 



where: .. --
EC = 
It --

-IC -
T --c 
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Efficiency for the week 

Cumulative efficiency 

Idle time for the week 

Cumulative idle time 
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Cumulative total time (Cumulative shop calender day 

At the end of the program, the average efficiencies of 

several machine groups are obtained. These average group effi­

ciencies are found by dividing the total cumulative efficiencies 

of the machines in the group into the number of machines in the 

group. Detailed Flow Chart and the Fortran Program are given in 

Appendices IX and X respectively. 

3.2.2. Assumptions of the Scheduling Progrsm 

The following assumptions are made in the programs 

1. Orders are given to the shop at the beginning of each 

week. 

2. The line capacity is equal to minimum machine capacity 

used in the production of that model. 

3. Sequence of operations are fixed. (NO alternative 

machines are used.) 

4. A week has 6 working days and the year has 312 days 

(Shop calender.) 



Tc = 6 1st Week t 2nd Week Tc = 12 
Weekly Cumulative Effi. Cumu. Weekly Cumu. Effi. Cumu. 

Machine # Idle time idle time wkly effi. idle tine idle/T wkly effi. 

11 5 5 .16 .16 2 7 .66 .41 

14 6 6 .00 .00 6 12 .00 .00 

31 3 3 .50 .50 2 5 .66 .58 

41 6 6 .00 .00 6 12 .00 .00 

51 5 5 .16 .16 4 9 .33 .25 

~ 

TABLE 9: - A Sample of Machine Efficiency Results of the Scheduling Program I. 
~ , 

Effi Efficiency 

wkly Weekly 

cumu.-- Cumulative 

T -- Time 

~ 

e 
n 

",0 
'" t"' -II III t"' ...... 

"'''' :c ~ Cl . '" 
;;; Cl rn 
~!:! en 
Z t:I 
'" c:: -
~ ~ en 

~ 
\jJ 

co 

'" § 
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5. The department works on a 2 shift basis. 

6. Machine set-ups are done in off hours. 

PAGB 39 

7. Any order having 25% or more of a day is rounded off 

to a full day. 

8. Cumulative Order Queue Incoming orders 
= + 

Ordee Queue from previous for this period 

period 

9. No banking of semi-finished products between the 

machines is allowed. 

10. Priorities a.re determined arbitrarily according to 

the order size. Higher priorities are assigned to the larger 

orders. 

11. When a machine is idle because of technological re-

strictions, we cannot use it for other purposes. 

12. Occuppancy time of each machine is calculated from 

the formula: 

where: 

0a = Occuppancy time of each machine after the production 
11 11 11 11 11 before 11 11 

TIME(K)= Production time required to manufacture product K 

13. The efficiencies of the machines are calculated 

iaccording to the following formulas explained in Section 3.2.2: 

6 - It 

6 



THESIS 
ROIIBRT COLLEGE GRADUATE SCHOOL 

BEBEK. iSTANBUL PAGE 40 

The inputs that go into the program are given below: 

1. The technological sequence of the operations and the 

machines used in these operations of each model. 

2. The capacities of each machine utilized in the pro­

duction of the 14 models. 

3. Weekly order auantity and priority of each product. 

3.2.4. Prepa.r.ation of the Inputs 

1. The technological sequence and the machines employed 

in the production of each model are seen in Table 6. As we ex-

plained previously, the 1st figure of a machine number indicates 

the row and the second figure indicates the column where this 

machine is located in the department. For example. number 42 

indi.cates that this machine is the second machine of line (row) 4 

in the department. 

2. Per shift capacities of all machines employed in the 

production process of each model was obtained from a time study 

performed 3 months ago. 8ince the factory works on a 2 shift 

basis, these capacity figures are doubled to obtain the daily 

capacities of the production facilities. 

3. Weekly order quantities of each product are obtained 
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from the simulation prolZram outputs. Simulated auantity of each 

product is given as an order to be scheduled. A unique number 

between 1 to 14 is assigned to each product as its priority. We 

assumed that the higher priorities are assigned to the larger 

orders. The inputs of the Scheduling Program can be seen in 

Appendix X. 

3.2.5. .Ou.tQ.1J.~S of the Program 

As it is seen in Appendix XI, two types of output 

were obtained at the end of the Scheduling Program: 

a) Weekly report 

b) Yearly report. 

a) The outputs of the weekly report are: 

1. Starting time 

2. Finishing time 

~. Amount of production scheduled 

4. Time each machine is occupied 

5. Idle time of each machine for the week 

6. Cumulative idle time of each machine 

7. Efficiency of each machine for the week 

8. Cumulative efficiency of each machine 

b) The outputs of the yearly report are: 

1. Order queue of the models at the end of the schedu­

ling process for the 52 week period. (These i'ii!lIres were not ob 
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tained for the initial run of the pro~ram.) 

2. Rfficiencies of the 33 machine ~roups, the groups 

and the machines is each group are shown in Table 7. 
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Model 
Number 

Operation sequences and the machines utilized 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

---- _--,i::::ll._~he oQeration~_. 

11, 12, 33, 14, 16, 25, 17, 28, 27 

11, 21, 23, 24, 25, 26, 27, 

11, 21, 23, 24, 25, 26, 27 

11, 51, 42, 62, 64, 56, 57, 58 

31, 21, 33, 55, 35, 36, 37, 48 

31, 51, 54, 55, 56, 57 

41, 51, 54, 55, 56, 57, 58, 59 

41, 51, 54, 55, 56, 57, 58, 59, 48 

21, 31, 32, 54, 53, 44, 45, 46 

21, 22, 54, 34, 35, 46, 48, 47 

31, 51, 32, 54, 44, 56, 58, 57 

61, 62, 55, 56, 57, 58 

61, 62, 55, 56, 57, 58, 48 

41, 51, 52, 42, 54, 64, 56, 57 

TABLE 6: - The ~echnological Sequence and the Machine 

Employed in Production Process of the 14 

Models. 



Group 
___ ...1i1,!.mb.er 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

TABLE 7: -
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Name of the Machines in the 
__ grou'p ____ 

----,,~ 

Departments 1st line 11, 12, 13, 14, 
18, 19 

" " " 21, 22, 23,_ 24, 

" " " 31, 32, 33, 34, 

" " " 41, 42, 
48 

43, 44, 

" " " 51, 52, 53, 
58, 59 

54, 

" " " 61, 62, 63, 64, 

Shears 11, 21, 31, 41, 

Corner Notching Mach. 12, 22, 32, 42 

Gasket Machines 13, 53 

Tracking Machine 52 

Body Rolling or 14, 15, 23, 33. 
Bending Machine 63 

Electrical Soldering 16, 24, 34, 44, 
or Seaming Machine 

Seaming Machines 16, 34, 44 

Electrical Soldering 24, 55, 64, 66 
Machines 

Flanging Machines 17, 25. 35, 45, 

1st lid seaming 18, 26, 36, 46, 
machines 

2nd lid seaming 19, 27, 37, 47, 
machines 

Assembling lid 18, 19, 26, 27, 
Attaching handle Mach. 47, 57, 58, 59, 

Machine Groups and the Machines in Each 
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group 

15, 16, 17, 

25, 26, 27 

35, 36, :'\7 

45, 46, 47, 

55, 56, 57, 

65, 66 

51, 61 

43, 54, 62, 

55, 64 

56 

57 

58, 59 

t, 37, 46, 
8, 65 

Group (1) 
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Group Name of the 
Number group 

19 1st product Machine 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

" " 
11 11 

" " 
11 " 
11 " 
" " 

8th " " 

" " 

" " 

" " 

" " 
" " 
If ' " 

All the machines in the 
department 

Machines in the group 

11, 12, 33, 14, 16, 25, 17, 
18, 27 

11, 21, 23, 24, 25, 26, 27 

11, 21, 23, 24, 25, 26, 27 

11, 51, 42, 62, 64, 56, 57 
58 

31, 21, 33, 55, 35, 36, 37 
48 

31, 51, 54, 55, 56, 57 

41, 51, 54, 55, 56, 57, 58, 
59 

41, 51, 54, 55, 56, 57, 58, 
59, 48 

21, 31, 32, 54, 45, 53, 44, 
45, 46 

21, 22, 54, 34, 43, 54, 46 
48, 47 

31, 51, 32, 54, 44, 56, 58, 
57 

61, 62, 55, 56, 57, 58 

61, 62, 55, 56, 57, 58, 48 

41, 51, 52, 42, 54, 64, 56, 
57 

11, 12, 13, 14, 15, 16, 17, 
18, 19, 21, 22, 23, 24, 

25, 26, 27, 31, 32, 33, 34, 
35, 36~ 37, 41~ 42, 43, 

44, 45, 40, 47, 46, 51, 52, 
53, 54, 55, 56, 57, 58, 59 

61, 62, 63, 64, 65, 66. 

TABLE 7: - Machine Groups and the Machines in 'Rach Group (2) 
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3.2.6. Tabulation of the Results 

The outputs of the Scheduling Program are seen in 

Appendix XI. Here, in order to evaluate the pro~ram, first 

sample outputs of the pro~ram are given in Tables 8 and 9. 

3.2.7 • Evaluation of the Scl'ledul.in~ ProQ:am I. 
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If the scheduling program is analysed according to 

the results obtained from the run of the program (Appendix XI 

and Table 8), it can be said that the program scheduled the or­

ders quite well. 

In the first week, all the orders, except Product 11, 

which has 5th priority, are scheduled. The machines used in 

Product 11 are: 31, 51, 32, 54, 44, 56, 58, 57. If we look at 

Appendix XI, we see that the machine number 54 is fully employed 

for the week by products 6, 9, and 10 which had higher priorities 

than product 11. Therefore, product 11 is not scheduled in the 

first week, but scheduled in the second week with the order 

that came in the second week. 

As we mentioned previously, the machine efficiencies 

were found from the formulas: 

E 
w = 

= 
T - I __ ._9._ .. _.~ ___ _ 

Tc 



where: 

E w 

Ec 

It 

Ic 

Tc 

= 

= 
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Efficiency for the week 

Cumulative efficiency 

Idle time for the week 

= Cumulative idle time 

= Cumulative total time 
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The efficiencies of the machines given in Table 9 are 

checked according to the formulas given above, it is seen that 

the efficiencies are correct. 

For example, cumulative efficiency of machines 31 is 

found as 58% from the scheduling program, which is the same with 
Tc _ I 12 - 5 the result obtained from the formula: Ec = _______ 0 = -------- = 

_'L_ = .58. 
Tc 12 

If we apply the formu1at for the cumulative efficienc 
12 12 - 9 3 

of machine number 51 we obtain --------- = ------ = .25 which 
12 12 

is the same with the result obtained from the scheduling pro-

gram. 

Therefore, it can be said that the Scheduling Program 

can successfully be applied to the problem that we are trying to 

solve in this study. 

3.2.8. Production Scheduling Program II 

The Production Scheduling Program II was obtained 

by some modifications made on the production scheCu1ing program 

I (See Appendix XII). 



WeekNo~ 1 Week No.2 
Model 

Number Priority Simulation Scheduling Priority Simulation Scheduling 
Order Order Order Order 

1 07 07 
2 08 08 
3 04 17458 17458 03 56641 56641 
4 09 09 
5 10 06 617 
6 03 5CJJ77 5077 02 11775 11775 
7 11 10 
8 12 11 
9 01 23025 23025 01 34016 34016 

~ = '" ~ 
() 

10 02 31389 31389 12 1604 
11 05 1077 04 527 1604 
12 13 13 
13 06 106 106 ~4 5951 5951 
14 14 

=0 
CI f:~ 
to to : 
l"IQ • to 
;;; Q 1"1"1 

~ ~ en 
toe: -
e:> en t'" ..j 

to 

TABLE 8: - Orders Scheuled by the Scheduling Program I,i'br a Two Weeks Period. '" ~ 
~ 

~ 
."'-
~ 
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We used this program to test the third alternative, to 

group the machines performing similar functions and to sChedule 

the products to t~e groups. 

The modifications made on the first program were based 

on the assumptions given below: 

1. The machines performing similar functions are 

grouped together. (After grouping the machines performing 

similar functions we obtained 18 machine groups in the department 

(Table 10).) 

2. The capacities of each machine in the group are the 

same with the capacity of the original machine used in the pro-

duction of a model. 

3. Group sequences instead of machine sequences are 

followed in the production process of a model. 

4. The products are produced in any machine of a group. 

5. Only one machine in the group can be assigned to 

the production of a model. 

The production scheduling program II depicted in 

Appendix XII schedules the orders following the same procedure 

of the praduction schedlulin~ program I, explained in Section 3.2. 

1. The Flow Chart of the Production Scheduling Program (Figure 

7) explains the Sche~ulin~ process of the program. 

In order to run the program some changes in the innut 

data of the first program are made. The inputs of the scheduling 
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Group 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
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Group 
Name Machines in the 

Shears 11, 21, 31, 41, 

Corner Notching., 
Presses 

')12,,22,. 33, 42 

Gasket Machines 13, 53 

Tracking Machines 52 

Body Rolling Mach. 14, 15, 23, 33, 

Body Bending Mach. 43, 62 

Seaming Machines 16, 34, 44 

Electrical Soldering 24, 55 
Machines 

Special Electrical 64 
Solderine Machine 

Rectangular Flanging 17, 25, 35, 45 
Me.chtnes 

Cyclinderical 56 
Flan~ing Machines 

1st Lid Sewing Mach. 18, 26, 36, 46, 

2nd II II II 19, 27, 37, 58, 

Handle Attaching 48 
Machine 

Small barrel Machine 65 

Special Welding 66 
Me.chine 

Special Press 59 

Special Shear 61 

PAGE 50 

Group 

51 

54, 63 

57 

47 

TABLE 10: - 18 Machine Groups and the Machines in Each Group. 
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1. The groups and the machines in each group. 

2. Sequences of the machine groups required for the 

production .['rocess of the models. 

PAGE 51 

3. The capacities of each machine in the groups employed 

in the production of a model. 

4. Order quantities of each model and their priorities 

for each week. 

The output obtained at the end of the program is shown 

in Table 2.1 • 

• 
As we explained previously the Schedulin~ Programs I and 

II were not used just to schedule the production but also to 

measure the machj.ne efficiencies so that the testing of the first 

3 alternative solutions could be done. The alternatives tested 

and their results are explained in Chapter IV. 

3.3 Line Balancing 

As we saw earlier, the fourth alternative thought upon, 

to increase the efficiency of the department was to reduce the 

number of lines. For this purpose two or more differenil models 

were feeded together to the reduced production lines. This test 

is achieved by the modified IBM 1620 Line Balancing Program. 

These mod1fic<l.tions will be explained in the proceeding pages. 
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3.3.1. IBM 1620 Line Balancing Program 
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In order to achieve line balancing by IBM 1620 certain 

specifications should be :performed. 

1. The assembly line is divided into zones. Only a 

portion of the assembly line is considered instead of the entire 

line, when assigning an element of work. 

2. Some elements of work can be done in more than one 

Bone, therefore they are called as can-do jobs. Other elements 

of works can be done in only one specific zone, and theY3.re 

called must-do jobs. 

3. Each operation representing an element of work.is 

given a unique 3 digit number and classified as can do or must do 

operation. 

4. In order to see the precedence relationships of the 

o:perations easily, a precedence diagram is prepared. The number 

in the circle indtcates the number of operation. The numbers 

outside the circle indicates the time reqnired for the operations 
:jc 

in hours. (Symbol outside the circle indicates that the job is a 

must do job (~.xxxx hours). Arrows indicate the precedence 

in the diagram. 'l'he :9recedence dtar:rams of the models used in 

this study are given in Ap:pendtx XIII,') 

3.3.2. Restrictions of the Pro,'?;ram 

The restrictions of the program are summarized as 

follows: 

.. 
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1. Number of jobs for each zone is between 27-98, de­

pending on the number of the preceedin~ jobs. This figure is 

read from the graph shown in Appendix XIV. 

2. One operation cannot be immediately proceeded by 

more than 12 operations. 

in it. 

tion. 

time. 

where: 

3. 

4. 

5. 

6. 

7. 

TO 

Ls 

A 

Dr 

A dummy job with zero time can be used if required. 

Each sone must have at least one must-do operation 

A can-do job must not precede a must-do type of opera-

No operator works in more than one zone. 

No operator's total working time exceeds balanc~ng 

= 
= 
= 
= 

Balancing 

Length of 

Allowances 

L - A s 

dr 

time 

shift (in hours) . 

Desired rate of production per shift. 

3.3.3. Assumptions of the Pror;ram 

In this study the application of the program is based 

upon certain assumptions which are given below: 

1. Since the machines in the department const1.tute 6 

production lines, and the production of only one :r:>roduct in a 
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line at one time is allowed, at most 6 products are produced at 

any time in the department. Therefore, the maximum amo1mt of 

models needed to test an alternative is 6. 

2. Since 14 different cans are produced in the departmen 

and at most 6 products are produced at the same time, the exis­

tence of 3003 combination is found by using the combination for-

mula n l • Therefore the number of times, that this 

sub-alt~!n~~i~~ ~f reducing the existing lines to 1 in the depar 

ment can be tested and decided accordingly is j003. Number of 

times that we have to test for each subalternati~e are given in 

Chapter 5. 

3. Since a 3 digits place is availabe in the pro::ram, 

the quantities to be produced, and the production times of the 

operations are eiven in terms of lots. We let 1 lot = 10 cans. 

Therefore, the operation times of each product are multiplied 

by 10 to get the operation time ot each lot and the daily produc­

tion of each product is divided by 10 to find. the daily (8 hrs) 

production in terms of lots. 

4. When 2 or more models are produced to~ether for 

balancing the operation times, the quanti t:, of products to be 

produced wi thin 8 hours is determined from the smallest daily 

production capacity of the models, e.g., suppose products 7 and 9 

are produced to!!,ether in a line; the capacities of product 7 and 

9 are 774 and 800 lots/shift respectively, the quantity of pro­

ducts to be produced is 774 lots for both of the proctucts. 

5. A dummy job with zero time is used to connect the 
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operations of two or more cans and to perform the operations in 

required sequence, when they are produced together in a line 

(see Appendix XIII). 

3.3.4. Input Data Required by the Prof,ram 

The inputs rer:uired by the program are seen in Appen-

dix XV. 

Here they \"Iill only be briefly mentioned. 

1. An identification card is punched according to the 

instructions given below: 

Column No. 

2 

31-33 

34-37 

38-40 

Specification 

No.9 

Run No. 

To = balancing time 

lots/day 

2. Can-do table cards are punched according to the 

instructions given belwo: 

Column No, S-oecification 

11 13 Job No. 

29 - 30 Total No. of zones in which 

this operation is performed 

These cards are sorted according to incre2,sing job numbers. 

3. A blank card. 

4. Job data cards punche(1 accordinr>; to the instructions 

given below: 
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Column No. 

8 - 9 

11 ,., 13 

47 - 49 

51 

59 60 

67 - 70 

~ctfica tton 

Job No. 

No. of precedence of job 

Can-do (8) or must-do (9) 

coding 

Zone No. 

Job time 
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These C8,rns sh0uld be sorted accordtng to decreastn::; job ttmes 

for each zone. 

5. Last card: In column 2 number 9 is punched. 

3.3.5. Pren'lratton of ·the innut cards 

The tnput cards reqyJ.red for the :;>roc;ram are prepared 

as follm"ls: 

1. A precedence diAgram ts prepared accordj.ng to the 

instructions,":ivf'TI A.bove (Appendix XIII). 

2. Any 3 rt,si t number is asstzne r1 as the run number. 

3. The nUJ11ber of lots per shtft is deter!'1ined as ts 

explained in assuJnptton 4. 

4. To' ft,.,.ure for the run ts obtatned. This fi::;ure is 

obtained by c.t viCi.ing sMft time jnto the mmber of lots per shift. 

('rhi s nUT:\ber ts the r~ini mum. 02.p".ci ty figure if 2 are more product 
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are produced together.) 
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5. Since the C].uantity produced is measured in terms of 

lots, (1 lot = 10 cans), the times of operations are also in 

terms of lots. Therefore, the operation time of each product is 

multiplied by 10 to find the operation time of each lot. 

3.3.6. Output of the Program 

The output of the IBM 1620 Line Balancing Pr02ram is 

obtained by: 

1. By typewri ter 

2. By punched cards 

In output VIe obtflin: 

1. Number of operators used in production 

2. Operators accumuln.ted job time 

3. Run's accumulated job tim~ 

At the end of the run 3 factor nmnbers are typed, These numbers 

and their indic<'ttions are shown below: 

1. The first number shows the unused ti:r.e for tr.e entire 

run by all operators. 

2. The second number shows the number of opera tors over 

the tneoretical minj.mum. 

The tr.eoretical minimum number of operators is obtained 

from the formula 
TT 

TM =---



. 
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TM = Theoretical mintmum 

TT = Total time 

To = Balancins time 

and if th ere is a remainder it is rounded off to the Greater 

number. 
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3. The third number shows the amount of unused tiMe 

there would be, if only the theoretical minimum number of opera­

tors were used. 

The eff:!.ciencies of the sub-al terna tives are calculated 

by using the formula given below 

TUT 
E = 1 -

TU 

where: 

E = Efficiency 

TUT = Total unused time 

TU = Total used time 

The fie;ures ren'}.:!.red for findinG the ef-rtc:i.encJ' of the 

department are obtained from the outputs of the Line BAlancinc: 

Progrnml The outputs of the Line Balanc:!.n:-; Pro::;-raJn are given in 

Appendix n. 

3.4 Linear Proo;ramm:i.n,'j 

The JJinear Programl~:i.n'3 vii th IBM 1620 program develocled 

by the IBM Co. is used to test the f:ifth alternetive which 1s to 
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find optimum procl.uct mix for the company. The procram is used in 

tr_is study wi tl'.out any modificatirJll. But we m8.de some assumptions 

to use the proe;ram for the alternative. T:'1ese assumptions are 

explained below: 

3.4.1. The Assumptions 

1. Equtvalent factor number of es.cn. product equali!1:e the 

profit obtained fron: each product that is, as explai.ned in Section 

3.1.4., the prod.ucts 8 and 12 had factor of equiv9.1ence 1 and 5 

respectively. These factors of equiva.lance show that we produce 

5 times more from product 8 than 12 per shift. But it wa,s assuned 

that the proftt obt"l.ined from prod.uct 12 is 5 times e:reater than 

the profit of product 8. Therefore, the profit of each product 

is equalized by thi.s factor of equivalance. These fp.ctors of 

eCluivalance a.re used in determintng the objective function. 

2. The avaihtble ttme for each machine in the department 

is 299520 mtnutes. 

299520 = 2 x 8 x 312 x 60 

where: 

60 = minutes 

2 = shifts per day 

8 = hours per sld.ft 

312 = days per year 

3. The machines are not idle durinG the production pro-

cess. 

,. No techni.cal ana. order restricttons are seen for the 
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3.4.2. Preparation of the inputs 
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1. Preparation of the inputs: As it is explained in 

assumption 1 in Section 3.4.1., the factor of equivalance of each 

model found in Section 3.1.4., equilize the benefit obtained from 

each product. Therefore, if we produce "X" units from products 

number 1 and 2, we obtain 3.70 Xl and 1.82 X2 units of profit 

from the production process. For this reason, the objective 

function is determined as follows: 

Maximize Z = 3.70 Xl + 1.87 X2 + 1.66 X3 + 2.50 X4 + 

3.33 X5 + 1.66 X6 + 1.29 X7 + 1.00 X8 + 1.25 X9 + 1.56 XIO + 

1.56 XII + 5.00 X12 + 3.33 X13 + 1.69 X14' 

2. Preparation of the inequalities: One inequality is 

written for each machine in the department. The inequality, 

written for machine number 11 is shown below:. It is known thath 

this machine was used in production processes of models 1, 2, 3, a 
and 4. The production time required to produce 1 unit of pro­

duct in machine 11 is 0,032 minutes (see Figure 2). In like 

manner, the production times required to produce units of models 

2, 3, 4 in machine 11 are 0.029, 0.005 and 0.020 minutes respec­

tively. The total available time of machine number 11 is 299520 

minutes per annum. It is known that the time spent for 
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the production of Xl' X2, X3 and X4 units/year of the models 

should be equal or less than the total available time of the 

machine. Therefore, the inequality for machine number 11 is: 

~ 299520 
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3.4.3. The ObJective Function and the Inequaties for the 

Alternative 

Maximize Z = 3.70XI + 1.S7 X2 + 1.66 X3 + 2.50 X4 + 3.33X5 

+ 1.66 X6 + 1.29 X7 + 1.00 Xs + 1.25 X9 + 1.56 XIO + 1.56 XII + 

5.00 X12 + 3.33 X13 + 1.60 X14 

which is subject to: 

Machine # 

11 0.032 Xl + 0.029 X2 + 0.005X3 + 0.020X4 

0.071 Xl 

2 

12 

13 

14 ~.17S Xl 

15 

16 0.074 Xl 

17 0.046 Xl 

18 0.045 Xl 

19 

21 0.026X2 + 0.030X3 + 0.074X5 + 0. 024X9 + 
0.053 XlO 

22 ).054 XIO 

L.. 299520m:ln -



Machine 11. 

23 

24 

25 

26 

27 27 

31 

32 

33 

34 

35 

36 

37 

#1 

42 

43 

44 

45 

46 

47 

48 

51 

52 

53 
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0.089 X2 + 0.034 x3 

0.072 X2 + 0.071 X3 

0.046 Xl + 0.067 X2 + 0.053 X3 

0.090 X2 + 0.080 X3 

0.088 Xl + 0.090 X2 + 0.079 X3 
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~ 299520 min 

0.074 X5 + 0.040 x6 + 0.014 X9 + 0.017 XII 
0.017 Xu 

0.053 x9 + 0.047 XII 

0.053 Xl + 0.100 X5 

0.075 xlO 

0.070 X5 + 0.059 x10 
0.160 X5 

0.140 X5 

0.007 X7 + 0.017 X8 ± 0.007 X14 

0.063 x4 + 0.063 x14 

--
0.060 X9 + 0.075 XII 

0.050 X9 

0.060 X9 + 0.073 x10 
0.071 X10 
0.144 X5 + 0.047 x8 + 0.090 X10 

0.026 X4 + 0.040 x6 + 0.026 X7 + 

0.049 X8 + 0.026 XII + 0.026 X14 

0.034 X14 

0.041 X9 
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Machine # 

54 "299520 min ... 
0.031 X9 + 0.039 XIO + 0.02S XII +0.OSlX14 

55 0.100 X5 + O.oSO X6 + 0.062 X7 + 0.049XS 

0.100 X12 + O.oSS X13 

56 0.076 X4 + 0.050 X6 + 0.044 X7 + 0.050 Xs 

0.070 XII + 0.094 X12 + 0.073 x13 + 

0.076 X14 

57 0.075 X4 + O.oSo X6 + 0.051 X7 + 0.049 Xs 

0.072 XII + 0.114 X12 + 0.084 X13 + 0.075X14 

5S 0.062 X4 + 0.060 X7 + 0.044 Xs + 0.062 XII 

0.123 X12 + O.oSS X13 

59 

61 

62 

63 

64 

0.051 X7 + 0.045 Xs 

0.003 X12 + 0.032 X13 

0.120 X4 + 0.120 X12 + 0.157 X13 

:=;:--

The inputs of the Linear Programming Problem, prepared 

according to the requirements of the program from the objective 

function and the inequalities are given in Appendix XVI. 

3.4.4. Tabulation of the Results 

After running the Linear Programmin with IBM 1620 

program for the inputs, the models in the optimum product mix 

and the yearly production figures of each model in the mix were 

obtained. The outputs of the program can be seen in Table 11 
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and Appendix XVII. Table 12 shows that: if Dnly the optimum 

mixed products are manufactured, total amount of production 

increases from 6,200,275 cans/annum to 11,201,070 cans/annum. 

Product Amount of production per year 
Number (cans) 

1 565 090 

2 2 601 400 

3 198 210 

4 220 420 

6 899 530 

9 133 120 

10 3 993 500 

12 2 275 500 

14 314 300 

TOTAL 11 201 070 

TABLE 11: - Optimum Product Mix and the Total Amount 

of Production Per Annum. 
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PART III 

CHAPTER 4 

ANALYSIS AND EVALUATION OF ALTERNATIVE 

SOLUTIONS 

PAGE 65 

As it is explained in Section 2.7.2., in this study, the 

5 alternatives we tested using the production Scheduling I and 

II, the Line Balancing and the Linear Programming Programs to 

obtain a solution to the problem of low departmental efficiency. 

In order to reach a solution the Production Scheduling Program Wg" 

run tr, the Line Balancing Program 13 , and the Linear Program­

ming Program 1 times. 

Before analysing the results of each alternative it pays 

to see the present position of the department in terms of depar~~ 

mental efficiency and the number of orders in the queue. 

4.1. Present Position of the Department 

As it is explained in Section 1. 3, at first step we 

simulated the actual. production figures of the 14 standard 

models and then the outputs of the simulation programs were used 

as the inputs of the Scheduling Program I. The Scheduling Pros 

gram I, scheduled the orders and calculated the departmental 

efficiency (Appendix XI). At the end of the run we obtained the 
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1. 23% departmental efficiency 
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2. 2, 170, 120 cans/year in the order queuel • (6,373, 

244 cans/year were ordered for the scheduling process.) There­

fore, the run proved the existence of the problem that was tried 

to be solved in this study. 

In this Chapter, the results that were obtained from 

the alternatives applied to solve the problem will be explained. 

The summary of the results of the first 3 alternatives and the 

one, are given in Tables 12 and 13 res~ectively. 

These alternatives are stated briefly below, before 

going into the explaination of the results obtained: 

1. To keep the present locations of the machines fixed 

but: 

a) Increase capacities of the critical machines that 

cause the bottlenecks in the line. 

This was done by aclc1ing new machines. 

b) Shift some produces from original production lines 

to less utilized lines of the department. 

1 The reasons for the high order queue 1s that: In the program 

we assumed that when a machine is idle because of technological 

restrictions, it cannot be used for other purposes. In practice 

idle machines are used for individual operations as much as the 

conditions permit and the semi-finished cans are stored on the 

I floor. 
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c) Follow a sales and/or production scheduling policy 

of rejecting orders below a minimum level for some products. 

2. To make the machines transferable from one place to 

another and set up the production lines according to the specific 

orders. 

3. To group the machines performing similar functions 

and schedule the products according to their operational sequencffi 

to the groups. Operation will be done by anyidle machine in the 

group rather than the particular machine assigned to the products. 

4. To reduce the number of present production lines by 

combining them into 

a) one line 

b) two lines 

c) three lines 

d) four lines 

e) keep them as they are (for checking purposes). 

5. To adjust the product mix in an optimum manner while 

keeping other factors so that a greater utilization of the 

facilities result. 

The results obtained from the application of those alter­

natives are stated below. The advantages and the disadvantages 

of the alternatives causing increase in the efficiency will be 

explained in Chapter 5. 
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4.2. Alternatives Tested 

4.2.1. To Keep the Present Locations of the Machines 

Fixed but: 
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a) Increase the capacities of the critical machines. 

According to alternative 4.2.1, the reasons for the low depart­

mental efficiency can be summarized as follows: 

1. The low production capacities of the bottleneck 

machines. Therefore, the machines with higher capacities in the 

line are idle most of the time. 

2. Some of the production lines are used in the produc­

tion of a great number of models while some others are used in 

production of just one product. For example, in line E, 6 pro­

ducts (products number 4, 6, 7, 11, 12, 13) and in lines A and F 

only 1 product (products number 1, 14) are manufactured. The 

bottleneck machines were determined in two ways: 

1. In the first way, the minimum capacity machines for 

each product was determined and called as bottleneck machine. 

The machines constituting bottleneck were machine numbers 26, 27, 

37, 54, 55, 51, 34, 46, 44, 62. After identifying the bottleneck 

achines we doubled their capacities and tested the alternative 

y running the Scheduling Programm I with the modified input data. 

And as a result of this test, 23% departmental efficiency 

and a little bit of decrease in order queue amount were obtained 

(Tables 12 and 14) The conclusion of this alternative is that: 

dding new machines to the bottlenecks does not change the overall 
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departmental efficiency. 
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The reason for having the same efficiency figure can be 

summarized as follows: 

1. Some of the machine capaCities in the lines are quite 

close to capacities of the bottleneck machines. Therefore, when 

we double the bottleneck machines, the other machines become 

bottleneck for the line. Thus by doubling the bottleneck machine, 

the production capaCity of the line was not doubled but increased 

a little bit without affecting the efficiency. 

2. In the second way the bottleneck machines were deter~ 

mined from a ~ally Chart. We found the number of times that 

machines were fully occupied in a week, for the year; then the 

machines which are fully utilized 13 weeks or more (25% or more 

of the 52 weeks) in a year were determined. 

(.25) (52) = 13 weeks 

The machines which are fully utilized 13 or more weeks in a year 

were considered as bottleneck machines, and therefore they were 

doubled. According to the Tally Chart (see Table 15), the doubleC'. 

machines are: 

Machine number 21, 31, 35, 46, 48, 51, 54, 55, 56, 57. After 

doubling the capaCities of these machines and running the Schedu­

ling Program I with the modified input data, again 23% depart­

mental efficiency, and nearly the same amount of orders in the 

queue, that we obtained in the first change, was obtained. The 

outputs of the alternative are seeR in Tables 12. and 16. The 

ame reason that was explained in the first change is valid for 
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the unchanged efficiency figure of this test. 
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b} Shift some products from their original production 

lines to the less utilized lines of the department. 

Under this alternative two different tests were made: 

1. First Shift Change: The products 6 and 7 which 

are manufactured in line E (in line E, 6 models are manufactured) 

were shifted to lines A and B. Originally, in line A only 1 pro­

duct and in line B 2 products were produced. The sequence of 

operations and new machine numbers used in productions are: 

Product 6: 

Product 7: 

Machine Numbers 

41, 31, 23, 24, 17, 18, 19, 59 

41, 31, 23, 24, 17, 18, 19 

In the test the capacities of new machines were assumed to be the 

same with the previous machine capacities. 

After making the necessary changes in inputs, the Schedu­

ling Program I was run for the test and at the end 28% efficiency 

for the department and a quite high decrease in order queue was 

obtained. The queue decreased from 2,170,120 cans/year to 580421 

cans/year. The outputs of the test are listed in Tables 12 and 

17. 

2. Second Shift Change: In the second shift change, the 

products 6, 7, 11 were shifted from lone E to lines A, B, C, 

respectively. The sequence of operations and the number of 

machines used in the operations are: 

~----------------------------------------------~ 



Product 6: 

Product 7: 

Product 11: 
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41, 31, 23, 24, 17, 18, 19, 59 

41, 11, 23, 24, 17, 18, 19 

11, 31, 32, 33, 34, 17, 36, 37 

As it was mentioned above the capacities of new machines were 

assumed to be the same with the original machines. 
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After scheduling the orders according to the changes in 

input data a 26% efficiency for the department, and order queue 

increase, compared to previous shift changes, was obtained. 

The outputs of this test (second s~ift change) are listed in 

Table 12 and 18. 

c) Follow a sales and/or production scheduling policy 

of rejecting orders below a minimum level for some products, 

In this alternative the following are assumed: 

1. Order quantities for some products are low, there­

fore the machines used in the production of these products are 

idle most of the time, and their idleness decreases the overall 

efficiency of the department. 

2. The cans that are produced in the other lines 

cannot be shifted to the less utilized lines. 

The line efficiencies obtained at the end of original 

scheduling are listed below: 

line A .07 

line B .28 

line C .31 

line D .24 
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line E 

line F 

.39 

.05 
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The lines A and F are the less utilized lines, therefore, they are 

causing the overall efficiency to decrease to 23%. For this rea­

son their efficiencies should be increased by manufacturing more 

in the lines. The critical efficiency was assumed as 23%. There­

fore, the critical efficiency figure is divided by the efficien­

cies of lines A and F in order to find the factor number that will 

be used to find the minimum order level for the models of lines 

A and F. __ Q~~2 ___ _ 
= 3.3 = 3 

0.07 

0.23 = L~.6 = 5 

0.05 

Therefore, by looking at the factor numbers it can be said that 

the order quantities for the cans manufactured in lines A and F 

should be 3 and 5 times greater than their original scheduling 

amounts. 

For testing this alternative, the weekly simulated orders 

of Brezilya Coffee Can manufactured in line A were multiplied by 

the factor 3, and 10 kg Bayer, 5 kg Bayer and SMA cans manufac­

tured in line F by the factor 5. Then the input data cards for 

this test were ch&nged. After schec.uling the products accorC.ins 

to the modified input data 27% ccepartmental efficiency Has ob~ 

tained and the order queue increased drastically (Tables 12 and 

19). We can exp'?ct th:i.s 'lueue incrs".so because of inc"t'E''1ses in 
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Here a question comes to mind. What is the effect of 

random number used in sumulation, on the efficiency of the depar~ 

ment? For answering this question the random number of the first 

simulation which was .12945 is changed to .16666 and the simula-

tion program was run again for this number. New simulation re-' 

suIts were obtained for the year (Appendix IIII). Then the simu­

lated orders of the models were scheduled by the Scheduling Pro­

gram. As a result of this change, 24% efficiency was obtained f~ 

the department. Therefore, it can be said that the effect of the 

random number on the departmental efficiency was not significant 

(Tables 12 and 20). 

4.2.2. To Make the Machines Transferable from One Place 

to Another and Set up the Production Lines According to the 

Specific Orders 

According to this alternative, the reason the low depart­

mental efficiency is the zig-zag movements of the products among 

machine lines in the department. Therefore, in order to have 

smooth production lines in the department, we have to set up the' 

lines according to the incoming orders every week. 

The alternative is briefly explained below: 

Suppose the models 10, 1, 8, 12 are ordered for a 

week. On Sunday, the machines required in the production will be 

set up according to the required machine sequences of the orders, 

to have a smooth production path, and to cancel the zigzag move-
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ments between the lines during production. 
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The average value of the efficiencies of the machine 

groups 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32 

gives the departmental efficiency for the alternative. (Table 12) 

The departmental efficiency increases to 38.85 = 39% 

if the lines set up according to the incoming orders (Table 12). 

The advantages and disadvantages of this alternative will be 

explained in Chapter 5. 

4.2.3. To Group the Machine Performing Similar Functions 

and Schedule the Products to the Groups 

For testing this alternative, the Scheduling Program 

II was run with the modified input data. As it is mentioned 

previously, to test this al ternati ve certain assumptions vrere 

made. Here they are briefly reviewed: 

1. The machines performing similar functions are grouped 

together. 

2. The capacities of all the machines in the group are 

the same with the capacity of the original machine used in the 

production of a model. 

3. Products follow group sequences instead of machine 

sequence in the production process. 

4. The machines are not particularly determined for the 

products. The operations can be done by any machine in the group. 
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5. Only one machine in the group can~e used in produc­

tion of a model. 

In order to test the alternative some changes in the in­

put data were made (Appendix XII). Following informations are 

given as inppts of the program: 

1. Machine groups and the machines in each group. In 

this study after calssifying the machines according to their 

function, is machine groups were obtained (Table 10). 

2. Group sequences required in the production process. 

3. The capacity of each machine in the group employed 

in the production of a model. 

After making the necessary changes in the input data the 

program was run and 30% departmental efficiency was obtained. 

And the order queue decreased from 2,170.120 cans/year to 42537 

cans/year (Tables 12 and 21);' If the increase in the departmental 

efficiency is analysed, it will be seen that by the application 

of this alternative 30% increase in efficiency was obtainec.. 

This figure is found as follows: 

.30 - .23 = 0.07 = .30 

4.2.4. To Reduce the Number of Present Proc.uction Lines 

by Combing them into: 

a) One line in the depa~tment: 

As it was mentioned previously the maximum number 
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of products in production process at a time was assumed 6. Since 

the number of standard models is 14, the number of times that this 

alternative is to be tested is found from the combinational for-

mula n ! as 3003. But this al ternatuve was tested once 
r! (n-r)'! 

because of time limitations. This alternative was testes for the 

production of models 1, 2, 5, 9, 6, 14 (one product from each lire) 

According to the alternative the s~tting up of a convery~ 

and locating the machines along the conveyor on bothe si(es is 

assumed. Then the cans are sent together by the conveyor to the 

machines for the operations. 

The precedence diagrams, inputs and outputs of this' 

alternative are given in Appendices XIII and x:v respectively • 
• 

The balancing time is obtained from the division of 8/2700 = 

0.0296 hrs, and the balancing quantity 2700 is the smallest per 

shift capacity of the models manufactured in the line. After 

running the input data by the program 82.4% efficiency figure for 

the department is obtained (Appendix x:v and Table 13).1 

1 This 82.4% efficiency figure should not be confused with 23% 

efficiency obtained from Scheduling Program. In the Scheduling 

Program the efficiency figure is obtained after the orders are 

produced. But in IBM 1620 Line Balancing Program order quantitiffi 

are not taken into consideration, only the time of each operation 

and the balancing quantity per shift is taken into consideration. 

These two figures are used in decision making process separately. 
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b) Two lines in the department: 
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A new arrangement in the department was made SO 

that the lines A, B, C, F, which are used in the production of 

rectangular cans, constitute the first line. And in the same 

way lines D and E which are used in the production of cylindirical 

cans constitute the second line of the department. Total number 

of products produced in the first line is 5. Since L~ products 

are produced in this line (one can from each line), the number of 

times that this line has to be tested is found from the combina-

tion formula, is 5. 

n ! = 5 ! = 5 

r! (n-r) 4! l! 

The number of product manufactured in the second line is 9, there 

fore, the number of times that this alteraative has to be tested 

is 36. 9 ! 

2! 7! 

And total number of times that we have to test for finding the 

best product mix for the lines is 180. 

36 x 5 = 180 

Here the alternative tested for the product mix of models 

(footnote continued) The 82.4% efficiency can be compared with 

75.9% efficiency of having 6 lines in the department found by 

using the IBM Line Balancing Program. 
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1, 2, 5, 14 for the first line and models 9, 7 for the second 

line. The precedence diagram of the alternative is shown in 

Appendix XIII. 
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Products 9 and 7 were balanced at 774 lots per shift 

(which is the minimum lot production among the models) at 0.0103 

hrs/lot. 

8 Hrslshift = 0.0103 hours/lot 

774 lot/shift 

Products 1, 2, 5, 14 were balanced at 270 lots/shift, at time 

0.0296 hours. After running the program with the prepared input 

data 85.7% depatmental efficiency was obtained (Table 13 and 

Appendix XV). 

c) Three lines in the department: 

For testing this alternative, the machines of 

the department were arranged to obtain 3 lines of production 

process in the department. The lines A and F which are used in 

production of small cans,(lOO gr. coffee cans, and 350 gr. SMA 

cans (the cans are rectangular) constituted the first, the lines 

B, C which are allocated to production of medium size rectangular 

cans constitued the second, and the lines D and E which are used 

in the production of cylindirical cans constitutes the third line 

in the department. 

Total number of products produced in the first line is 2 

and since 2 cans are produced (1 can from each line) the number 

of 
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of times that this line has to be tested is 1 
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2 ! = 1 

2 ! 0 ! 

The number of times that we have to test for the second and third 

lines in the department is found in the same way,as 3 and 36. 

Then the total number of times that He have to test this alterna-

tive is found by multiplying the figure obtained for each line 

as 108. 
36 x 3 x 1 = 108 

In this study the alternative of producing the products 1 and 14 
in the first, the products 3 and 5 in the second, and the pro-

ducts 9 and 7 in the third line was tested. The balancing quan­

tity and balancing time, which are found by the same method that 

was mentioned above, are given below in Table 22. 

Balancing Balancing 
Line number quantity time 

(lot) (Hrs) = to 

1 270 0.0296 

2 300 0.0266 

3 774 0.0103 

TABLE 22: Balancing Times and Balancing Quantities of 

Having Three Lines in the Department. 

After running the alternative by using the IBM program, 

as it is clearly seen in Table 13 and Appendix XV, 81.2% depart­

mental efficiency Vias obtained. 

d) Four lines in the department: 
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In order to test this alternative, the machines of the 

department were arranged so as to obtain 4 lines of production 

in the department. Lines A and F which were allocated to the 

production of small cans constituted the first, lines Band C 

which were used in the production of medium size rectangular 

cans constituted the second, and lines D and E which arc alloca-

ted to the production of cylindirical cans constituted the third 

and fourth lines in the department. The number of times that the 

first and second lines hacl to be teasted ~Iere found above as 1 

and 3 respectively. Since three products in line D and 6 pro­

ducts in line E are produced, the number of times that we have 

to test is 3 and 6 respectively. Then the total number of times 

that we have to test the alternative is 54. The figure is ob­

tained from the multiplication 1 x 3 x 3 x 6 = 54. 

In this study, we tested the alternative of producing 

the products 1, and 14 in line 1, the products 3, 5 in line 2 

and the product 9 in line 3 and the product 12 in line 4. The 

precedence relationships of the operations are seen in Appendix 

XIII. The balancing quantities and time that were used to test 

the alternative is given below in Table 23. 



Line Number 

1 

2 

3 

12 
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Balancing . Balancing 
quantity time to 

lots hrs 

270 0.0296 

300 0.0266 

800 0.0100 

200 0.0400 

TABLE 23: Balancing Times and Quantities of Having Four 

Lines in the Department. 
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Then the program was run by using the data cards pre­

pared for this alternative and obtained 77.4% departmental 

efficiency. (~his figure is clearly seen in Table 13, the outputs 

of the run are given in Appendix XV.) 

e) Six lines in the department: 

For checking purposes, we found the departmental 

efficiency with 6 lines in the department. 

The number of times that we have to test each line is 

found directly from .the number of products that are produced in 

the line. Therefore, the number of times that we have to test tre 

lines are 1, 2, 1, 3, 6, 1 for the lines A, B, C, D, E and F 

respectively. The total number of times that we have to test the 

alternative is 36. This figure is found by multiplying the num­

ber of times that Vie have to test for each line. 
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In this study the alternative of manufacturing the pro­

ducts 1, 2, 5, 9, 12, 14 (one product from each line) in lines 

1, 2, 3, 4, 5, 6 respectively, was tested. The precedecence 

diagram are given in Appendix XIII. The balancing quantities anc 

times that we used to test the alternative are given below in 

Table 24. 

Line Number Balancing quantity Balancing Time 

1 270 0.0296 

2 533 0.0150 

3 300 0.0266 

4 800 0.0100 

5 200 0.0400 

6 591 0.0135 

TABLE 24: - Balancing Times and Quantities of Having Six Lines 

in the Department. 

After running the input data by using the program, 75.9% 

departmental efficiency ~ras obtained. This figure is clearly 

seen in Table 13, and the outputs of the run are given in 

Appendix XV. 
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4.2.5. To Adjust the Product Mix in an Optimum Manner While 

Keeping Other Factors (Determination of Optimum Product Mix) 

, 
PAGE 87 

As it is known, 14 different models of cans are manufac­

tured in the department. This product mix is a quite high figure. 

During the analysis of the facilities, it was seen that some of 

the machines were used in the production of two or more cans 

which were produced in different production lines. These machines 

are named as Common Machines. This fact is clearly seen. in 

Table 6. For example, machine number 11 is a common machine for 

products 1 and 4. The reason for having a high n~mber of common 

machines is high product mix. Initially the machines were set 

according to the low level of product mix, but today the number 

of standard products in the mix increased to 14, and no reloca­

tion of the machines was made since the establishment of the 

factory. 

Because of the full utilization of these common machines 

for any week, some of the orders are not scheduled, therefore, 

not manufactured. This situation affected the study in two ways: 

1. Only 4 202 124 cans, out of 6 373 244 can order were 

manufactured during the year. 

2. Due to the great amount of unscheduled cans, the 

machine utilization decreased. 

At this step such a question comes to mind. Can an 

optimum mix be found so that production in the department is 
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maximized? Yes, by using the Linear Programming with IBM 1620 

program, the optimum product mix which maximize the production 

quantity in the department can be found. 

After running the Linear Programming with IBM 1620 Pro­

gram, the optimum product mix of the department was obtained. 

The outputs of the program are listed in Table 25 and Appendix 

XVII. 

The models in the optimum product mix and their yearly 

optimum production quantities are given in Table 25. 

Model Number 

1 

2 

3 

4 

9 

9 

10 

12 

14 

TABLE 25: 

Optimum Production Quantity (can/year) 

565 090 

2 601 400 

198 210 

220 420 

899 530 

133 120 

3 993 500 

2 275 500 

314 300 

11 201 070 

The Models in the Optimum Product Mix. 

As a total 11 201 070 cans would be produced per annum. 

This amount of production increases the facility utilization in 

the department. More can is ~roduced in the department greater 
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utilities of the facilities are obtained. Of course, this amount 

(11 201 070 cans/year) of production cannot be realized even if 

only the cans which are seen in the optimum product mix are 

manufactured. Because, during the application of the program, 

as was mentioned above, it was assumed: 

1. No technical and order restriction. 

2. No idle time for the machines during the production 

time. 

In actual life it is known that 

1. There are technical and order restrictions. 

2. The machines can be idle some of the time which is 

beyond the control of the managers. 

Therefore, the total level of production may be assumed as 

8 000 000 cans/year for the optimum product mix. The decrease f~ 

from 11 201 120 cans/year is because of the restrictions and the 

increase from 6 200 275 cans/year because of the application of 

the policy of optimum product mix in the production process. 

Assuming 8 000 000 cans/year production in the department 

the efficiency in case of optimum product mix can be found by 

following the procedure given below: 

At the first step, the weekly production indeces of 

each standard model are found. The yearly actual production of 

a model is divided into 52 to obtain the average production per 

week. Then the actual production of each week is divided by the 

average production per week to obtain the weekly index of that 
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product. The weekly indeces of each product ~s determined by 

following the same procedure given above. 
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At the second step, the yearly total production percen­

tages of each product of the mix are found according to the 

total 11 201 120 cans/year production. Then these percentages 

are multiplied by the assumed amount of total production of 

8 000 000 cans/year to obtain the yearly total production 

quantities of each product. Later these yearly figures are 

mul tiplied by their weekly production :;:ercenillgESto find the weekly 

productions of each model. After obtaining the weekly produc­

t~ons of each model, these figures are simulated to obtain the 

simulated weekly productions by using the simulation program. 

Then the simulated weekly productions are scheduled by applying 

the scheduling program. At the end the departmental efficiency 

in the case of production of optimum product mix is obtained. 

Because of the time limitation, we could not apply the 

above mentioned procedure to find the departmental efficiency in 

the case of optimum product mix. 

Here it is necessary to mention that: The policy of 

producing only the products which are seen in the mix is very 

difficult to realize in practice because of the following reasons: 

1. Sometimes products which are seen in the optimum 

product mix and which are not see~ are ordered by some customers. 

It is impossible to refuse the customers by telling them that 

the model which is in the mix will. be manufactured 1'Ihile the other 
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will not be manufactured. For example, the products 6 and 5 

are ordered by one of the respectable customers of the factory. 

The product 6 is in the optimum mix but 5 is not. 

2. The demand of the customer for products which are 

seen in the mix may not be so high in quantity as it is 

indicated by the mix. 
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CHAPTER 5 

SUMMARY AND CONCLUSION 

5.1. Summary of the Results Obtained 

PAGE 92 

Aooording to the results obtained,it oan be said that pre­

sent utilization of the produotion faoilities is very low. 

After having a thorough analysis,effioienoy inoreases were 

obtained in the following alternatives; 

1. By shifting some produots from the original lines 

to some other less utilized lines. (See alternative l-b).This al-

ternative was tested two times. 

a. Shifting the produots 6 and 7 from line D to lines 

A and B,inoreased the departmental efficienoy from 23% to 28% 

(Table 12). 

b. Shifting the products 6,7 and llfrom."l1.ne:D· to 

lines A.B.and C.inoreased the efficiency from 23~ to a6% (Table 

12) .. 

If we analyse 5% and 3% effioiency inoreases it is seen 

that: 

.28 - .23 nI _____ = 22,., .26 -.23 
= 13% 

.23 

The dep&.rtmental effioienoy wS.s increased by 22% and 13% by the 

first and seoond ohanges respectively. The 22% increase in de­

partmental efficienoy is quite a high figure obtained by a 

Simple manpulation. 
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This shows that the efficiency of the- facilities may be 

increased by changing the production lines. Therefore additional 

increase in the efficiency can be maintained through a careful 

study of the other products. 

The Advantages and Disadvantages of the Alternative 

The advantages can be enumareted as follows: 

1. It does not incur any machine set up cost. 

2. It eliminates setting up time. 

3. It is practical and can be applied easily. 

Disadvantage: " 

This method is a short run solution, in long-run 

when the product mix changes, the same problem can be encountered. 

2. Follow a sales and/or production scheduling 

policy of rejecting orders below a minimum level for some product. 

This alternative increased the departmental efficiency 

from 23% to 27% (Table 12). The advantages of this alternative 

are: 

1. An increase in the efficiency of less utilized 

lines (lines A and F) is obtained. 

2. It eliminates the setting up time and cost. 

The disadvantages can be summarized as follows: 

1. An increase in oro.er queue. 

2. The customer cannot be forced to order more 
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than they demand. Therefore this alternative may not be a 

practical one. 

PAGE 9~· 

3. By making the machines transferable from one 

place to another and setting up the production lines according 

to the specific orders. Thirty-nine percent efficiency was 

obtained. But this alternative is. not iii practical one to apply 

because of 3 reasons: 

1, The machines are heavy and they have to be fixed 

during the operation. Therefore, the reinstallation of 4,6 

machines every week in a single day is a very difficult job. 

2. It is too costly. Skilled set up men should be 

employed for this job, 

3. Two different products may require the same 

machine to be set up in 2 different lines for a week. Therefore, 

the smooth path may not be seen. 

4,. By grouping the machines according to their 

functions and performing the operations at the idle machines of 

the group without following the machine load specifications, the 

departmental efficiency was increased to 30 %. This shows 30 % 
efficiency :tncrease in utilization (.30-023 : .30 ). This .v 
utilization percentage is quite a high figure as compared with 

23 % original departmental efficiency. 

The advantages and the disadvantages of this alternative 

can be summarized as follows: 
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Advantages: 
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1. A high % of increase in departmental efficiency. 

2. Order queue decreases to a very small number, 

4:2577 cans per year. 

3. It is a long run solution to the problem (Changes 

in product mix do not affect the efficiency) 

4:. The machine idleness problem created by the high 

product mix is eliminated by this alternative. 

Disadvantages: 

1. To re-layout the machines incurs some cost factor 

2. For intermachine deliveries some additional 

conveyors are required, therefore new investments have to be 

undertaken. 

3. Manual delivery of the materials increases the 

traffic and creates traffic jam in the department. 

4:. It makes the supervision difficult in the 

department. 

5. The alternative that created increase in 

departmental efficiency in applying alternative 4:, was to reduce 

the number of the present production lines to two. 

By reducing the number of lines from six to two in the 

department, we obtained an efficiency increase from 75.9 % to 

85 % and decrease in operator requirement from 34: operators per 

shift to 28 operators per shift. Therefore, it can be said that 

departmental efficiency increased as the number of lines 

decreased. (Table 13) 
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The advantages of·this alternative are: 

1. Number of workers required to operate the 

machines decreased. 

2. The traffic jam. observed in other alternatives, 

is eliminated. 

3. It is somewhat a long-run solution ( The effect 

of change of product mix on idleness is eliminated) • 

•• The supervision becomes easier. 

The disadvantages of the alternative are: 

1. It incurs additional costs to re-install the 

machines. 

2. The efficiency increase is small compared to 

other alternatives (the groupimg alternative and shifting 

subalternatives). 

3. New investment is required for the conveyor. 

4. The number of units produced per shift may be 

decreased. for the conveyor speed is determined according to the 

lowest production amount of the product mix. 

Suggestions 

All the alternatives analysed above increased the 

departmental efficiency in different percentages. But only two 

of them resulted in satisfactory solutions. These alternatives 

are: 

1. To shift products 6,7 from their original lines 

to the lines A and B. 
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2. To group the machines according to their 
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The first alternative is a good solution for short run. 

Therefore, the same problem may be encountered in the long-run 

if new products are added to the product mix. 

The second alternative brings solution to the problems 

in the long-run. Therefore, although it requires a new layout 

for the department, this alternative is suggested to the 

managers to solve the low efficiency problem of the machines in 

the tin can department. In order to have a clear understanding 

of the new layout suggested, a block diagram of the machine 

groups locatipns is given in Appendix XVIII. 

Conclusion 

In this study the problem of increasing the efficiency 

of the production facilities is analysed from several points of 

view. The most important factors involved in this problem are: 

1. The arrival pattern of customer orders, 

2. The compOSition of orders-product mix, 

3. The layout of the production facilities. 

4. Scheduling procedure followed in the department. 

Each one of the above mentioned factors can be assumed 

to have different values. states, or configurations. Some 

possible alternatives are as follows: 

1. Arrival pattern of customer orders: 
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a. Deterministicaly known. The average of the 

previous years for each period will be used. 

PAGB 913 

b. They show a probability distribution for each .. J") 

period. 

c. The arrival rates are constant between given 

intervals of time. 

d. The orders for each model arrive in a continious 

and constant pattern. 

2. Product Mix: 

a. The product mix by models will be the same as 

the pas t year. 

b. The aggregate( annual total) product mix will 

be the same as the last year, but it will show a probability 

distribution during given periods. 

c. The product mix will be determined in an optimum 

manner by only considering the existing production facilities. 

3. Allocation of Production Facilities: 

a. Production facilities are assumed to be fixed in 

their present locations in the department. 

b. The location of the facilities are assumed to 

be fixed, but the capacities of bottleneck areas are increased 

by adding new machines. 

c. It is assumed that the machines in the 

department can be easily moved from one place to another, and 

production lines are adjusted according to the models to be 

manufactured. 
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d. Similar machines are grouped together. 
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e. The machines in the department can be re-located • 

. 4. Scheduling Procedure: 

a. Present scheduling practice of the department 

b. Some models are run on production lines different 

than the current ones. 

c. Different models are combined together and run 

on production lines specifically designed for the mix. 

d. Some models are scheduled if they are above the 

minimum level. 

As it is seen the number of alternative assumptions are 

quite numerous, and it is possible to combine these into many 

different sets and test them one by one. However, the amount of 

work involved in such a procedure will be prohibitive. 

Therefore, by following a heuristic approach only the most 

logical and practical combinations are considered. 

The alternatives that are tested in this study are as :" 

follows: 

1. To keep the present locations of the machines 

fixed, but: 

a. Increase the capaCities of the critical machines 

that cause the bottlenecks in the line. This alternative is the 

set composed of the items (lb,2b,3b,4a) explained above. 
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b. Shift some products from original production lines 

to less utilized lines of the department. This alternative is 

the set composed of the items(lb, 2b, 3a, 4b}. 

c. Follow a sales and/or production scheduling 

policy of rejecting orders below a minimum level. This alterna­

tive is the set (lb, 2b, 3a, L~d). 

2. To make the machines transferable from one place to 

another •. This alternative is the set (lb, 2b, 3c, 4a). 

3. To group the machines performing similar functions. 

This alternative is the set (lb, 2b, 3d, 4a). 

4. To reduce the number of present production lines by 

combining them into 1, 2, 3, 4, lines. This alternative is the 

set (ld, 2c, 3e, 4c). 

5. To adjust the production mix in an optimum manner. 

(Determination of optimum product mix.) This alternative is 

the set (lb, 2c, 3a, 4a). 

The analysis of the alternatives showed that the problem 

of efficiency increase of the production facilities cannot be 

solved analysing and applying just one of them. A combinational 

study of all the promising alternatives is necessary for obtaining 

a good solution to the problem. 

The selection of the particular combinations for testing 

purposes is done by rules of thumb or taking educated guesses. 

As we have mentioned before, this is the Heuristic Approach to 

Problem Solving. It Goes not guarantee that we have an optimum 
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solution, but it provides us with a practical algorithm which 

gives the better or near optimum solutions within a reasonable 

time effort or cost. 

By the application of the simulation techniques to the: 

a. Synthetic generation of customer orders, and 

b. Machine loading and shop scheduling process: 

1. We were able to test the alternatives before applying 

them to the problem. Therefore, we obtained 

a. Less cost incurrance 

b. time saving. 

2. We were able to correct the wrong alternatives that 

appeared in the solution to the problem, before their application. 

For example, increasing the capacities of the critical machines 

was seen as the solution to the problem, but after .the applica­

tion of simulation we savr that it was not. 

3. We had the ability to test the alternatives that did 

not come in our minds at the first look into the problem. For 

example, the shifting alternative of products 6, 7 (one of the 

best two alternatives tested in this study), did not appear as 

the problem solving alternative at the first analysis of the 

problem. It gained importance after testing the doubling the 

capacities of the critical machines alternative. Therefore, we 

can say that the simulation technique is management's laboratory 

to find and test several a1ternatives of a problem. The managers 
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cart obtain better solution by the application of the simulation 

technique together with their judgment, experience, and sometimes 

their intuitions to the problems they meet. 

And finally it can be said that the efficiency problem of 

the model factory was solved by applying the scientific manage-

ment techniques. 
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BACKGROUND INFORW~TION ABOUT SIMULATION 

1. General 

Simulation is defined as na process of conducting 

axperiments on 

a real sys tern" 

a model instead of attempting experiments w,ith 
1 

• In business simulation is setting up a model 

according to the conditions of the company operations and then 

generating the resulting outcomes of different alternatives by 

using iii digital computer. 

Simulation is an experimental problem solving technique. 

It involves the use of mathematical expressions and operations 

in ordar to approximate random fluctuations in the simulated 

system and in electronic computer because of the complex nature 

of the system2 • It is used when the system under consideration 

can not be designed or analyzed by direct or formal analytical 

methods. 

1 C. McMillan and R. Gonzalez, Systems Analysis : A Computer 

Approach to Decision Models (Homewood, Illinois: Richard D. 

2 Irwin, Inc., 1961), P. 15 
W.K. Holstein and W. Sonkup, Monte Carlo Simulation(Lafayette, 

Indiana: Institute for ~uantitative Research and Economics and 

Management Purdue University, 1962), p.l 
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At this moment it would 18 rather convenient to eJlllhasise 

that if various alternatives are tried in actual word this 

would be a trial and error method rather than simulation. 

Therefore, in order to have a simulation we have to test the 

various alternatives in a model which is designed according to 

the d}'llami. charaoteristics of a real system. 

A syste. is defined as "a set of objeots, together with 

relationships between the objeets and bet .. en their attributes." 

The systems are olassified as natural and man-made. open and 

lilosed. 

A model is a subtitute for some real equipment or system. 

The first step of model building i8 observation of a system 

or event. The second step is the formulation of hyphothe&i& 

which explaix:.s the d}'ll&mic III havior of the system. 

"Model building i& an extention and formalization of statement 

of hypotheSis".4 Kodels oannot replace the real wold. they only 

can reduce a complex system to a manageable size. or help our 

understanding the systEllll that the;v represent. 

The model building is the first step toward simulaticn. 

The models that are used in simulation problems. are called 

c. McMillan and R. Gonzolea, op.cit., p.l 

ibid •• p.6 
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simulation models. they are usually computer IIIOdels because 
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of the necassity to be proceued by digital oOllputer. Computer 

model is a speoial mathematical model written according to the 

particular requirements of a computer so that the model can be 

processed by the computer. 

2. Basio Elements of Silll.llation 

In simulation we need 4 basic elementsl5 

1. A deoision making opportunity. Various possible 

alternatives must exist for decision making. 

2. A model renecting the behavior of the environment 

undergiven decision. (dynamic characteristics of the 

system) 

). A eomputer for accurate and quick calculation. 

It-. A yery well knowledge on component.s of the system and 

their characteristics. 

). The General Procedure for Computer Simulation 

1. The problem is defined. The components of the system 

and their properties are identified. Variables and 

their inter-relationships are determined. 

2. A computer model is developed. At this step now 

charting and programming the model are performed. 

5 E. Butta (ed). Readings in Production and Operations Manage­

ment (Newyork: John Wiley and Sons Inc •• 1966). p.133 
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). The validity of the model ia evaluated. The program 

error8 are checkad that is 118 try to find out if the 

model represent the reality as it i8 planned or not. 

Jt. The model is processed by the oolllputer. 

5. The results are 8unmarized and analyzed. 

6. Cha~es in the model are made if' required and the model 

arter DIll cessary changes, processed again. 

4. Area of' Application 

The area of' applioation can be atudied under 2 'categories: 

1. System design 

2. System Analysis 

In the system design, the analyst haa alternative ways of' 

putting system component8 together. Acoording to the specif'1-

cations of' the deaired output of' the system, the analyst tries 

to rind a design that optimize the system behavior. Here the 

simulation is used to obtain inf'ormatiOill about a system which 

is created by analyst. 

In the system analysis, the analyst observes the inputs 

and outputs o~ the system and ~ to f'1nd the transf'ormation 

procedure. The behavior of the system is analysed. In this 

applioation, simulation is used to test the hypothesis about 

a system which he does not know well and the behaviors of' the 

system oan be explained by presuming the existanoe of particular 

entiti.s and relationships. 
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5. The Characteriatics of the Simulation 

1. Large lDllllber of variables can be handled. 

'2. "The data to be processed can be empirically drived 

or does not have to be sllloothed or changed into 

equation form."!i 

3. "The relationship between variables can be complex."P. 

4.. The lIIodels should vary in time. they should be revised 

as more information is obtained. 

5. S1lIIulation moael is a special purpose moael. 

6. It is not quaranteed that the best result of simulated 

alternat ive is cptilllllm. It may be neal' optimum it 

simulation is designed and held properly. 

6. Need For Simulation 

The reasons for using simulation in problem solving are 

as follows: 

6 

7 

1. It may be either impossible or extreemly costly to 

observe certain processes in the real world. 

2. The observed system may be so complex that it is 

impossible to describe it in terms of a set of mathema­

tical equations or even though it can be expressed in 

mathematical equations. it may not be possible to obtai 

a solution to the IIDdel by straight forward analytical 

Stanford Optner. System AnalysiS for Business Management 
(Englewood Clifts. N.J.: Prentice Hall Inc •• 1960). p.161 
Ibid •• p. 162 
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te cbn1ques • 
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). It lilly be either impossible or very costly to perform 

validating experiments on the mathematical models 

describing the system. 

7. Kinds of Simulation 

Monte Carlo, Model sampling and operational Gaming are 

) basic ld.nds of simulation. 

7.1 Moote Carlo te cbnique is a method of sillDllat ion or genera­

ting a schedule of events which would be expected to occure in 

a random 1'ashion. S The problems that have a probabilistic 

nature and are too difficult .too time consuming to solve mathe-
9 r matically are solved by Moote Carlo Simulatio n.· 

The famous example of defining Monte Carlo SiIIDllation is 

to find the irregularly shaped area from a known rectangular 

area. 10 (Figure I.l) 

S J .M. HaDlllersley. D. C. Handa comb , Monte Carlo Methods (London: 

9 

10 

Methuen !Uld Co. Ltd •• 1964). p.2 

J8JII$ s Moore. Plant Layout and De sign 

1962}. p.197 

(Newyork: McMillan Co. 

B.H. Bowman and R.B. Fetter, Analysis for Production and 

Operations Management (Homewood. Illinois: R.D. Irwin. Inc •• 

1967). p. 4lS 
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FIG~RE 1.1 Defin1tion of 
i10nte Carlo Simulation 

where' 

Kl Area to be estimated 

At Area of the rectangular 

III Number of points fall within 

the area to be estimated. 

Nt Number of pOints in the kn01lll 

rectangu1. 

If the rumber of points falls into the re ctangu1 and the number 
--

of points fall into to be estilJ8ted area are too great and too 

difficult to eount. Assign to each of the grid points along 

each coord:lnate as the numbers trom 000 to 999. Write each 

number on a piece of paper place ill1 • bowl, the draw of two 

papers with replacement. and mixiJllg between draws in sufficient 

to establish a point :In the grid. It is then recorded whether 

a point fall. inside or outside the area. So without a :need 

of counting the large mmber of points we can determine the n 

and N of the formula. Monte Carlo is used to describe any 

chance pro_s. Uled to solve a problem. The central role in 

the process i. p1a", d by random number.. Random numbers are 

gem rated from a random mmber generator. 
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The shematic ctlagram depicted below. 'l'he proo88s of Monte 

Oarlo Simulation. (J'igure I.2) 

FIGURE I.2 The process of Monte Oarlo Simulation 
SOU!' ce: Bowman and Teller, Analysis for Product ion and 
Operations Management, Homewood, Illinois, Richard Irwin Inc. 
1957, p.42J. 

The procedure in Monte Carlo S1IIulation is that: from the 

oollection of fact. a model is designed. The model and random 

number generater produce artifacts U· which is the result of 

Monte Oarlo Simulation.) 

The problem should be carefully defined before the model 

is set. Becau.e in simulation the model i. most important thing 

The model has to be changed according to the changes that occure 

in the environment. Therefore the model 18 not static but 

dynamic in nature. The Monte Carlo Simulation consists of 

choosing random numbers and maching them with the input. of the 

model. This calculation is repeated several times. Therefore, 

we can say that the more calculations we make the more reliable 

the Monte Carlo Sol ution would be. 

7.2 Model Samplingt Model sampling is a specia.l case of Monte 
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Carlo Simulation. This s1mulation tEilchnique is used when 

problem is very d11'ficult to analyse. 
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7.3 Operational Gaming: The main di1'1'erence 01' this kind 01' 

simulation trom above mentioned 2 ca ... is that in operational 

gaming the intervention 01' people is involved. Military game. 

and management games. are 2 widely used 1'ol'lDB ot Operational 

Gaming. 

s. Classification ot Simulation According to Media used 

The simulatioll call be divided into 4 categories according 

to media that are u.ed. 

8.1 Manual simulation: A good example 01' manual simulation 

is map game played by military officer 1'or developing strategy. 

tactics and deci.ion making ability and to train them. 

A map and moveable templates representing troops. vehicl ••• 

tans et c. are played on a map like achess. Also small scale 

simulations made by mathematioal calculations oan be named a. 

Manual Silll11ation. 

13.2 Mechanical Simulation are studied under 2 categories: 

a. Physical simUlation 

b. Analog··. simulation 
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a. Physical system having the same properties as the 

real system is constructed for ea8Y manupulation. A simple 

example of a physical system is aecellrometer. tt is used 

PAGE 114 

to measure acceleration. the rate of change of speed. Accelero­

meter III&Y be mechanical, hydraulic and electrical. 

Analog simulationt We can construct an analog system only 

if we know the transformation between simulated s,.stem and the 

original system. 

Analog oomputer caloulates by making measurement on same 

parallel syst_. A slide rule is an analog computer. A scale 

model is Simplest analog. 

From a set of measurements made on the scale model, 

solutions ot the problems of full seale situation can be 

aohieved. 

The wind tunels are example for such a simulation. The 

difference between analog and physical simulation is that 

simultaneous measurment of system values in many points of the 

system is allowed in analog silll11ation. 

13.3. Symbolic Simulationt The symbolio simulations are made 

by the help of digital computers. "These digital computers 

work with symbols and logical requirement of symbolic simulation 
1 

are substantially greater than those above mentioned simulations 

11 Van Court Hare Jr •• Systems Analysis: ADiagnostic Approach 
(Newyorkt Harcourt Brace and World Inc. 1967). p. 365 



THESIS 
ROBBRT COLLBGB GRADUATE SCHOOL 

BBBBK, ISTANBUL 

in digital simulation we use computer as a laboratory. 
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The systems that have complex series of logical statements 

are best handled by a digital computer. 

The advantage of digital computer is that it gives greater 

flexibility, speed and precision in system simulation. The 

disadvantage is that the digital computer work sequentially, 

and make one decisionli,at a time therefore extensive control 

rout ina are required. 

8.4 Operational simulation. In this kind of Bimulation human 

participants are allowed to use their judgements and other 

human abilities to interact with the simulated system. 

The simulated system evaluates the input data and feeds 

baok the information. 

9. Advantages of Simulation 

1. By simulating a system, the system analyst can control 

many aspects of the system that could not be controlled in 

practice usually. 

2. The reduced size of the actual system can be easily 

studied. 

). We can test the hypothetical conditions that do not 

exist in reality, projects concerning the operations of new 

equipment or present equipment wder extreme conditions can be 

tested. 
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~.Less data is required to simulate a Dlodel than the 

experimentation 01' the system tor obtaining the dynamic 

characteristics 01' the system and reaching at a result. theretor 

it is le.s tim. oonsuming and costly. It is cheaper than any 

other experiments testing facilities. 

S. The cest of obtaining results by way 01' Simulation 

is usually leas and the satety tactor (having result) is greater 

than experimentation with the real object. 

6. Simulation is easy to understand and relatively easy 

to implement. 

7. A physical simulation is an use:f'u.l training tacility. 

8. It has led the evaluation of new ideas and policies. 

9. It give. control over time. 

10. Disadvantages 01' Simulaticn Technique 

1. Monte Carlo technique is essentially in accurate. 

Z. It is very slow procedure to do research. 

). It is costly computer programming and running time 

are costly. 

~. In large scale silll1lation the analyst cannot see be fore 

hand exactly which variables will be needed. 

S. Some simulations are too complex. 

11. Simulation and the Production Manager 

Today the simulation 01' production management problema are 

rapidly growing because of the availability of high s.eed 
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oomputers. B,. using simulation the produotion mamger can get 

information about the interdependenoe of the variables in a 

oomplex production s,.stem. We can say that simulat:io n with the 

aid of high speed computers oonstitute an experimental laborator; 

to produ.otion manager. 

By the help of Konte Oarlo Simulation. the production 

manager oan simulate the oonditions that would oocur in his 

pla~ •. 
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APPElI"!])IX - II 

BACKGROUND INFORMATION ABOUT HEURISTIC PROBHiJl'! SOLVING 

1. Definitions 
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Dictionaries define heuristic as serving to discover or 

reveal. 

Heuristic comes from the Greek word, Heuriskein, means to 

discover (disccvery of a solution to a problem). The term has 

been used by Simon and Newel in their article, "Heuristic Problem 

Solvine;: The Next Advance in Operation Research" in IIJournal of 

Operations Research", January-February 1958, to show a particular 

problem solvinG and decision ms.king approach. l 

Since logic, intuition, judgment, Emil common sense are 

used to drive a meanine;ful solution, the heuristic rlOc1els reIl1aces 

the classic?l Mathel'1",tica1 approach when fomal, analyttcal met ... 

hods have little promise to problem solvine; procedure. 

The prjnciIlle of heurist:Lc 1.s the appEc8tion of selec'tivC:' 

routines t'h.at reduce tr.e s1.'7,e of a problem. Therefore the heuris­

tic problem solv1.ne; procedures can be named as effort saving de­

vices. The use of computer to solve ill structured probl"lffis is 

called Heuristic Problem Solvine;. 

1 Star, M. K., Production Man8e;ement SysteT'1,s and Synthesis, 

(Englewood Cliffs: Prentice-Hall Inc., 1964), p. 182. 
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A heuriatic i8 any device or prodedure used to reduce 

problem 801ving effort. 
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Examples of Heuristics from ev~yday life: We use 

heuri8t1cs in ouI.' daily living, gettiDg them from our Dowledge 

an4 experience. 

a. When the 8ky i8 claudy we tiake an umbrella in order 

not to become wet when it raina 

in bU8ineaa l1fU 

b. When the inventory leve18 fall down to reorder level 

118 order authomatically 

c. In inventory valuation we use F[FO or LIFO according 

to our experience 01' the nature of the inventory 

d. In inventory acheduling we U8e first come fir8t served 

01' any other policy according to our experience. 

Therefore, by heurilltios we can find good 801utions to 

recurring problelll8 with minimum eftort. All the heuriatics 

can be improved by having mere and more information. 

A Heuristi 0 Program: 1a the collection of heuriatica 

uaed for solv:i.ng a particular problam. If the problem ia 

complex we aolve it by uaing a digital computer, according to 

the :i.natruction8 of the heuri8tic program. 



-

THESIS 
ROBBllT COLLBGB GRADUATB SCHOOL 

BBBBK, ISTANBUL 

2. Heuristic Programming is the ooxatruction or computer 

problem solving programs to make errective use ot partial 

intormation in hand. 

The below question can oome into minds. 
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Why we use heuristic programming instead of other new methoda 

ot problem solving such as linear programming. Operations 

Research? 

The answer is that: 

1. Some problems. even they are simpliried. are still 

oomplex and too large to solve by analytioal techniques 

2. Some problelU are ill structured. 

That i8 they oannot be expressed in mathematical terms. beoause 

quantitative techniques are not either available or not suitable 

tor solving such .roblems. They are solved by judgement intuiti ~ 

and oreativity.2 

1I0st ot the management oriented heuristic programs are 

characterized as cambinatorial problems because ot extreemly 
:3 large number or series decision maJdng requirements. 

A problem solving procedure may be thought as a sequence 

of decision points and at each point a number ot paths are 

available to decision maker. but decision maker chooses only 

2 D.J. Wiest. "Heuristic Programs ror Decision Making". Harward 

Business Review. Vol.44. No.5 (Sept. Oot. 1966). p.131 

3 Ibid •• - p.132 
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one ot thel!. 'l'heretoN, a tree diagram exists in every 

decision and a null8rous colllbinations ot paths are available 

trOll initial point to final point. (Figure II-l) 

- path to de.ired .3T" .. r 
solution 

~ 
path to other 
solution . ' Po s s1 ble solution 

0 Decision point 

FIGURE II-l. Decision Tree 
(Source,: Jerome D. Wiest, Heuristic Programs for De cision 
Making, Harward Business Review, Mass., Septelllber-October 
1966,'Vol.44, No.5, p.l))) 
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Each node represents a asoiaion point, lines links two 

decision points or a decision point and a terminal node. The 

havy lioe shows a series of decisions made to reaoh at the 

solution. One method ot finding optilllWD solution is to 

enumarete each pouL ble path and select the best ene. 

It the problelll oontains a number of decision points and 

various paths at each decision point, the solution reached at 

by enumarating eaoh possible path becomes a tad.1ous,costly work 

Por example, a problel! with a series of 10 decisions and each 

of which could be made in 5 different ways requires 10 million 
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era) different dec1sion for reaching at an optimum solution. 

"Therefore, even with the aid of high speed computer, the 

enumeration is not a feasible solution method for large problems 

Aocordingly the heuristio technique is to prune the tree - to 

eliminate from the start. Those branches at each decision point 

is raised to the much smaller maze remains to be searched. This 

is illustrated in Figure II-2."~ 

--.----. 
.mt.T 

FIGURE II-2: Pruned Deoision Tree 
(Souroe: J.D. Wiest, Heuristio Programs for Deosian Making. 
Harward Business ReView. September-October 1966. Vol.~ 
No.5. 1'.133) 

The disadvantage of pruning the decision tree is that a 

I~, p.132 
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good branch may be cut ott by mistake. A path appearing to be 

doubtful may later lead a desirable solution. 

However. in heuristics we do not quarantee optimum solution 

sutticient solution is just enough tor us. 

"Sacritice ot a quaranteed optimum solution is the price 
5 

paid tor the reduotion in searoh ettort that heuristios provide~ 

Therefore. in oonstruoting a heuristio program we have to deoide 

whiob factors should 1:8 given weight and which ones should be 

ignored. whi oh rela t :lDnships are important in the model and 

which ones are not inportant, and where. at which point, we 

should deoide and what is the sufficient solution (at whioh 

point we stop heuristio de cision making process). 

). Ill-Structured Problems 

An ill-structured problem is one that we do not understand 

well enough to solve by mathematioal IIIGIdel. 

There are :3 oharaoteristios of ill-structured problems tor 

which heuristio problem solving teehnique can appropriately be 

applied. 

1. Non numerical variables (verbal or symbolio) are 

used to express the problem. 

2. The goal. objective funotion is not clearly expressed 

or objective 1s non quantitative. 

5 Ibid •• p. 132 
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3. Computational algorita.s are simpl~ not available. 

PAGB124 

In ill-struotured problems judgement, intuition oreativity and 

learning are important elemenus. 

4. Characteristics of' Heuristic Models (constructed ,01' problem 
solving) 

1. tt is an improvement over trial and error 1II8thod 

2. tt is relatively a new approach to problem solving 

3. Solutions obtained by heuristic prooedure are not 

unique 

4. Heuristic models do not produce an optimal results. No 

quarantee for best or even any solution il given f'or 

heuristio problem solving prowedures. The heuristic 

mOdels are used to find out the relative goodness of 

various strategies subj e ct to spe cific constraint s. 

5. JUdgellBnt, intuition and creativity are involved in 

problem solving prooedures 

6. It is a rule of thumb 1II8thod ot problem solving. 

7. They are oonstructed for special purpose problems 

8. The problem is handled and solved by dividing into a 

number of smaller problems and IlUbproblems. 

9. Heuristic programming is an art. The examination of 

the heuristic programs written up to date show that 

the correctness and effeotiveness of the heuristic 

programs based on the experience, judgement, inSight 
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of the manager in problem solving procedure. 

PAGE 125 

10. In heuristic de cision making we emphasise on selectivit 

rather than pure computational speed. 

11. The cues of the enviromnent are us ed to decrease the 

number of alternative to be tested in problem solving 

procedures. 

5. AdVantages of Heuristic Decision Making 

1. The heuristic models are able to deal with more data 

and larger systems than i8 w1man1y possible 

2. The h~8tic models have high speed, consistency and 

endurance 

). It saves time in decision making 

A.. The heuristic approach is an attractive alternative 

for the situation where mathematical analysis are 

difficult to handle 

5. Unsuspective system behaviors can be deduced 

6. The problem of training junior executives can be 

considerably reduced 

7. Relatively small computational effort is required for 

any size of problem 

8. Non-programmed problem solving and decision making 

activities are solved easily by heuristic processes • 
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6. Disadvantages of Heuristic Decision Making 

1. Heuristic Decision Making does not give an optimal 

solution or even sometimes no solution is obtained 

PAGB 1'<6 

2. In decision making process we based on largely judge­

ment anci intuition 

3. It is a rule of thumb methoci 

4. Per every specific decision making process, we have to 

develop a new special purpose heuristic decision making 

model (program). " ' " 

7. Area of Application 

Today the heuristic ci.cision making procedures are success-

tully applieci to business problems mentioned below. 

1. Assembly line balancing 

2. !"acilities layout 

3. Job shop scheduling 

4. Ware hous* location 

5. Inventory control 

6. Portfolio selection 

7. Resource allocation to large projects. 

8. A Summary of Decision Making Techniques 

Decision making in production management is giving answer 

to the questions. 

1. Wh't to prociuce 
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2. How to produce 

3. Where to produce 

4. When to produce 

5. By whom to be prod.uced 

PAGE 1'27 

According to Simon "we are in the prime sta~es of techno­

logical revolution of decision maldng and this revolution has 

two aspects: 

1. The first aspect concerned with decisions close to 

t:te programmed end. of the continiurn, is the province of operations 

research or management science. 

2. The second aspect concerned with tUlprogrammed as 

well as prosral'1med deCisions, is the province of a set of 

techniques that are coming to be knoVin as heuristic proc;ramming ll •
6 

Table II-I gives a summary of Decision Making Techni'2ues. 

6 Harper Simon, T:te Shape of Automation for Men and Manao;ement, 

(New York: Harper and Row Publishers, 1965), p.47. 



THESIS 
ROBBRT COLLEGE GRADUATE SCHOOL 

BEBEK, ISTANBUL PAGE 128 

~BLB II-1. Decision MakiDg Techniques 

Tjpes ot Decision Traditional Modern 

Programmed: Routine 
Repetitive decisions 
handled by specitic 
processes 

Non programmed: one­
shot ill-structured 
novel policy decision 
handled by general 
problem solving 
processes. 

1. Habit 1. OR 

2. Clerical routine 
(standard opera­
ting procedures) 

Mathemat i cal 
analysis models 
computer simula­
tion 

3. Organization 2. 
structure common 
expectations 

Ele ctronic data 
processing 

well detined in­
tormation chan­
nels. 

1. Judgement 
intuition and 
oreativity 

2. Rules ot thumb 

3. Seleotion and 
training ot 
executive •• 

Heuristic problem 
solving technique 
applied to 

al training human 
decision makers 

b) constructing 
heuristio compu­
ter programs. 

Sourcet Harper Simon, The Sbape ot Automation for 

Men and Jlanagement (Harper and Row Publishers, 

Newyorkl 1965) p. 62 
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APPENDIX III 

BACKGROUND INFOl~TION ABOUT LINE BALANCING 

1. Defini·tions 

PAGB129 

Line balancing is a systematic method of analyzing 

production facilities for the establishment of a balanced load 

for each work station, minimizing the total idle time within the 

technological, positional and fixed facility restrictions of the 

line. 

It is the basis for sound manpower planning and facilttu 

utilization in a .production area. It is establishin/3 a relation­

ship between: 

1- The rate of production. 

2- The operations necessary and their required sequence. 

3- The ti~e necessary to perfor.m each operation. 

As it is said above, the problem in line balancing is 

minimizing the idle time of the line for all combinations of work 

stations subject to certain restrictions given below: 

1- Hinimum required production. 

2- precedence relations of the operations. 

3- Fixed facility restrictions. 

A perfectly balanced production line has the following 

characteristics: 

1- The production rate at each work st~tion is exactly same 

through the system. 

2- The idle time is zero for all work stations (production 
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system runs at a uniform rate.) 

PAGB 130 

3- The work in process inventory is always equal to the 
1 

number of work stations in the system. 

Here it is necessary to mention that the perfect balance is 

rarely achieved in the production systems. 

2. Required Conditions for Line Balancing 

The line balancing may be done in a production area if 

the following conditions exist: 

1- l.Jork is under mf'lchanical control. 

2- Work is performed in a cycle that is completely paced 

by mechanical means. 

3- In an integrated manufacturing process Hork is restr:lo 

by the production of other groups or areas. 

3. The Information Hequired for Line Balancing 

In order to balance the production line certain data 
2 

should be obtained at first step. 'rhese d8!.ta are: 

1- production volume (the rate of production per shift). 

1 E. McGarrah, production and LogistiC Manacement: Text and 

Cases (New York: John Vlilley and Sons Inc., 1963), 

p. 203 

2 James Moore, OP. cit., p. 438 
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2- List of operations and their sequenoe. 

3- Time required to oomplete eaoh operation. 

4- Working time per shift. 

4. Kinds of Line Balanoing 

There are two types of line balanoing: 

1- Assembly line balanoing 

2- produotion line balanoing 

The differenoe is beoause of the type of operation 

taking plaoe on the line to be balanoed. 

PAGB 13 

In assembly line, individual oomponent parts at work 

stations are assembled and a final produot is obtained at the 

end. 

In produotion line, operations form or cOOnee the 

physioal or sometimes the chemical charaoteristics of produot 

involved. 

4.1. Assembly Line Balancing: 

In the ideally balanced assembly line, all the stations 

of the line would ha.ve equal work oontent measured in terms of 

the time assigned to them. 

'rhe lfiethods of '}ettin" Balanoe for Assembly Line: 

1- To divide operations into small components: ':Chis is the 

most COlTJmon way of balancing assembly operations; since asser,lbly 

operations oan be easily divided, a high deGree of balance with 

small idle time is obtained. 
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2- Te Combine operations and balance groups: Sometimes we 

cannot divide the operations further, at that time vIe combine 

them. 

3- To let opepators move: \olhen operations take relatively 

less time than the station or balancing time, a worker may be 

led to move for doing several operations in the assembly line. 

4- To improve operations: vlhen an opers.tion is Ion er than 

the station time or balanci.n," time, the line is bala.nced by 

improving the operations, 

5- 'ro bank m8terials and no Slower operations in extra time: 

This method sacrifices floor space and inoreases material in 

prooess in bottleneck maohines (operations). It re:tuires extpa 

time of sUpervision, but it is Simple and mostly used. 

6- '1'0 improve opera torsI performanoe: The bottleneok operation 

is identified and the fastest worker is alloc&ted to this ope-

ra tion or method of performanoe of this operation is improved 

by time study. 3 

4.2. production Line Balancing: 

'rhe produotion line balancing is more difficult than the 

assembly line balancing. Because it is not easy to divide the 

3 H,B.Maynard (Ed,), Industrial En.c:ineering Handbook'New York: 

McGraw Hill Book Co, Inc" 1963), p. 8-104 
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opera tions into rels.ti vely small elements for redis'tri butions; 

the precedence restrictions are ususally tighter than assembly 

line balancing • 

. ItBalancing the production line means to plan its opera­

tion so that the rate of materials flow through all work sta­

tions is as nearly uniform as practicable. 114 

A production line is a group of two or more sequentially 

related work stations set up and manned simultaneously to pro­

cess a product. The work stations are physically arran3ed near 

one another to the precedence requirexii.ents of operations of the 

product. And the work stations are usually connected by con­

veyor. Host of the time a unit of product is moved one at a 

time through the line without backtracking, therefore the dis­

tinguishing characteristics of a production line are: 

1- Work stations of a production line are set up simulta­

neously to perform all or most of the operations to produce a 

unit of the product. 

2- The productivity of the production line work sts.tions 

depend critically upon the previous work stations' productivity. 

The reason i~ that usually no banking is allowed because of the 

working area limitation. 

4 Robert McGarrah, Ope cit., p. 203 

5 
Ibid., p. 203 
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3- The planning and scheduling production operations are 

completely self realized for all work stations on the line. 

The Methods of Getting Balance for Production Line: 

1- To improve the operation: that is to concentrate 

attention on the bottleneck operation and try to improve the 

operation. By changing the method, improving the tooling, 

mounting two pieces atone time, eliminating extra ha.ndling time 

or by some other ways we can obtain a good balance for the pro­

duction line. This is the best way of balanCing. 

2- Changing machine speeds: '.chis method is sometimes 

easy and practical. It is applied when we have a ~achine with 

high speed, where banking and to increase t,he speeds of other 

machines are not possible. 

3- To bank material and operate the slower machines over­

time or on extra shift. 'fhis method sacrifices floor space and 

increases material in process and it also increases the super-

vision problems. 

4- To divert the excess pieces to the other machines not 

in the line: This method is practical if only one or a few 

construction points are involved in the line. 

5- Multiple items or combined lines: Sometimes it is 

possible to group similar items and to produce them on a combi­

nation line. The theory of this method is to spread idle 

machine time of one product against another. 
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The application of this method in production line balancing 

problems is increasing by the passage of time. 6 

5. Advantages of Line Balancing 

1- Idle time at each work station in the line is decreased 

or eliminated, therefore efficiency is increased. 

2- production rate of the line may increase since the idle 

time is decreased. 

3- Since the production rate per shift is known, a good 

production planning may be done. 

4- It eliminates the banking before the bottleneck ma-

chines. 

5- It eliminates the difficulty of working at bottleneck 

machines; psychological effect on workers is eliminated. 

6- A uniform working time is established between workers, 

therefore it eliminates the conflict between them. 

7- Since a time study and work improvements are done be­

fore the production line balancing, waste movements are elimina­

ted and this may cause an increase in production. 

6. Disadvanta(ces of Line Balancing 

1- Sometimes the production rates of high speed machines 

are decreased. 

6 
B. Maynard, OPe cit'., p. 8-103 
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2- Workers do not want to work on perfectly balanced 

production line, because the idle time is eliminated, waste 

movements are decreased and fatigue is increased. 

PAGE 136 

3- 110re skilled workers are required for each work station 

or machine in order to have maximum speed of the line and not 

to have machine break down. 

4- Speed of each work station depends on the previous 

work station. Therefore the interdependence between the work 

stations increases. 
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IDLE TIME PERCENTAGES OF THE MACHINES EMPLOYED FOR ~lODELS 2 AND 3 

Model 2: 1/2 Diazman 

Machine Capacity of Production Idle Time 
Machine/Shift Capacity/Shift Percentages 

11 16551 5333 67 

21 18461 5333 71 

23 5391 5333 22 

24 6666 5333 24 

25 7166 5333 25 

26 5333 5333 

27 5333 5333 

Model 3 1/2 Baygon 

11 87500 6000 93 

21 16000 6000 63 

23 14000 6000 70 

24 6750 6000 11 

25 7619 6000 21 

26 6000 6000 

27 6075 6000 1 



Model 4: 

11 

51 

42 

62 

64 

56 

57 

58 

Model 5: 

31 

21 

33 

55 

35 

36 

37 

48 
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100gr Diazman 

23 500 4 000 

18 300 4 000 

7 610 4 000 

4 000 4 000 

8 600 4 000 

6 300 4 000 

6 400 4 000 

7 700 4 000 

Galan Mobil 

6 486 3 000 

6 486 3 000 

4 800 3 000 

4 800 3 000 

6 857 3 000 

3 000 3 000 

3 428 3 000 

3 333 3 000 

PAGE 151 

83 

78 

47 

53 

37 

38 

48 

54 

54 

37 

37 

56 

12 

10 
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Model 6: 

31 

51 

54 

55 

56 

57 

Model 7: 

41 

51 

54 

55 

56 

57 

58 

59 

-
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Galon Mobil 

12 000 6 000 

12 000 6 000 

16 000 6 000 

6 000 6 000 

9 600 6 000 

6 000 6 000 

1 kg \lBS 

68 600 7 740 

18 500 7 740 

16 000 7 740 

7 740 7 740 

10909 7 740 

9 411 7 740 

8 000 7 740 

9 411 7 740 
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50 

50 

62 

37 

89 

58 

52 

29 

17 

3 

17 
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Model 8: 

41 

51 

54 

55 

56 

57 

58 

59 

48 

Model 9: 

21 

31 

32 

54 

53 

44 

45 

46 

-
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3.5 kg QBS 

27 200 9 600 

9 700 9 600 

20 000 9 600 

9 795 9 600 

9 600 9 600 

9 795 9 600 

10 909 9 600 

10 666 9 600 

10 212 9 600 

2 kg Vita 

20 000 8 000 

34 385 8 000 

9 095 8 000 

15 483 8 000 

11 707 8 000 

8 000 8 000 

9 600 8 000 

8 000 8 000 
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65 

2 

52 

2 

2 

12 

10 

6 

60 

77 

11 

48 

31 

16 



Model 10: 

21 

22 

54 

34 

35 

46 

48 

47 

Model 11: 

31 

51 

32 

54 

44 

56 

58 

57 
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5 kg Vita 

9 056 6 400 

8 888 6 400 

12 307 6 400 

6 400 6 400 

8 135 6 400 

6 575 6 400 

8 727 6 400 

6 760 6 400 

Fosferno 

28 200 6 4·00 

18 461 6 400 

10 212 6 400 

17 000 6400 

6 400 6 400 

6 857 6 400 

7 741 6 400 

6 6'66 6 400 
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29 

27 

47 

21 

2 

26 

5 

77 

65 

37 

62 

6 

17 

3 



Model 

61 

62 

55 

56 

57 

58 

Model 

61 

62 

55 

56 

57 

58 

48 

· -------------------------, 

12: 

13: 

THESIS 
ROBBRT COLLEGE GRADUATE SCHOOL 

BEBEK, ISTANBUL 

10 k.s Bayer 

12 300 2 000 

2 000 2 000 

4 800 2 000 

5 100 2 000 

4 200 2 000 

3 900 2 000 

5 ke B8.yer 

14 750 3 000 

3 000 3 000 

5 410 3 000 

6 540 3 000 

5 700 3 000 

5 400 3 000 

8 500 3 000 

PAGE 155 

84 

58 

60 

52 

49 

80 

45 

54 

47 

~·5 

65 



Model 14: 

41 
51 

52 

42 

54 

64 

56 

57 

THESIS 
ROBERT COLLEGE GRADUATE SCHOOL 

BEBEK, ISTANBUL 

68 571 5 910 
18 461 5 910 

14 117 5 910 

7 619 5 910 

5 910 5 910 

8 568 5 910 

6 315 5 910 

6 400 5 910 

PAGEl 56 

92 
67 

58 

22 

30 

6 

7 

The fi,31.1reS obt8ined fro!:'. Column 4 :i.nd:i.c8.tes thc.t the 

idel ti:ne for l"ost of the machines is 1ui te hi::;h in the !lepprt-

ment. 



Af'PE III j)/.x : W "FrAIL£./} FLOU/ cHAIl.T or THt l'.R- llJ?V cTIP/II S/fV1 U L '" TI(?/f/ F P.Q. A ~2 We-E,(; PEP./O£! . 

E"~ 
DIMEN SION: U{zo),F,t(t. o ),P(1.o),X(:lo) 
/)('l.o),1r P{2<»,!t-AP(2.0), JclJ{z.<>}, J<.Mop{u) 
I lPt.oP (2.0) , II'/l.obEQ.o/ 

i 

/ ~EAD : 
X ~AN 

/ !-EAb 
;VEND 

II 
/,e e,+/) : 

1/ !.I /VJ M 01> 

7"1t 
/ f. f3A f) : 

u (r)/ l -=II NlJt1I'1 O D 

II 

1_ \ ~iPt 0 

..... 

11 

;VWEEK=IVW?t?K-f-1 

It 
<e.G).;/) : 

Q 

-k 
/,t<EAf) : 

PK(I)I I -::-1; I/t1I1NOf) 

/RE-AlJ : 
p(I) I I::: 1II/IINM{)f) 

It 
DO: --I=- /1/V'UI'1J110P 

..... 
. 

It 

1-(;r) =- FK. (I) IE- p(,I)~~N/)~XMN)+p(r) 

loo 

It 

X (I) = o. 
~ 

It 

.s u 1\11 ::: O. 

It 

I-



I' 

• 

"­, 

\ 

......... ' 
/1 

~N 

0..----......., 
II 

, .... 

, 

'v 



flPPEIV/)J)(:"YJI. FO/?TKIIN PJfO'/lA!<'J I INPUTS; ~NO o(./TFVT5 OF THe SIHtliA TlaNPRIJC6SS / 

< 

ZZJOB 
ZZFOR 
*LDISKPLOT 
*FANDK0810 

C 
C 
C 
C 

SUBROUTINE PLOT ( KPROD. NE/IID-A::-I~~,~~;~j~':: .•• -:;=c; 

c 

C 

100 

KPROD ( I) = ARRAY TO BE PLOTED - ·Cc.-c.--~=~~-C~­
NEND= NUMBER OF WEEKS TO BE PL-DTt&·cc:c=-:-.-

DIMENSION KPROD(52), IA(75) 
COMMON KPROD. NEND 
DO 100 1=1075 
IAII)=O 
PUNCH 99 

99 FORMAT (79X.lH-) 

101 

102 

199 
200 

250 

240 

501 

540 
500 

PUNCH 101 
FORMAT ( 4X. 76IlH.) 
PUNCH 102 
FORMA T I 4X. IH. ) 
DETERMINE SCALE 
MAX= 
DO 200 I=l.NEND 

_.::.----=='-"'::"'...:.=-:0..=='=_-::-::..::..:::.:::- ----

IF ( MAX - KPROD( 1)) 199.200.200,_~.c, __ .-_ ••. __ .-~c., 
MAX= KPROD I I) .. - "-c-- ==,-.,.-,-.~-

CONTINUE 
IUNIT = MAX / 75 
BEGIN PLOT 
DO 500 1= 1.NEND 
INDEX = KPRODII) I IUNlT 
IF( INDEX) 240. 250. 24 
CONTINUE 
INDEX = 1 
IA( INDEX) = 14 
PUNCH 501. I A 
FORMA T I 4X. lH.. 75Al_ 
PUNCH 102 
IAI INDEX) = 0 
CONTINUE 
RETURN 
END 

ZZZZ 
ZZJOB 
ZZFORX 
*FANDK0810 

- . -

-.-----~.-

C PRODUCTION S I MULA TI ON ,FOR •. A5-2. WEEK PE;R I 00- c._ 
C ( . 

DIMENS I ON U I 20) ,FK I 20) • PI 201 .. X.L2il±.,p.I",.o-J.-'cl\f>cio.+-
DIMENSION KAP I 2u) ,KD I 20) - --.-----.. -. :·_.::_ •. ::c._ . --- -

D I t~ENS I ON KPROD (52). I PROD (5-2.2-01-~.=--?C·.-=c-"".-, ... :_ 
DIMENSION IPRODEI 52, 14 ) ____ .~.-_.c --
COMMON K~ROD. NEND 
READ 10,XRAN 

10 FORMATIFIO.21 

----------

""""J"" ltt.'\u ~._~:l-L'-F'-'· '·.· ... 0 T.:- "L---"-~= ..... 

2 FORMATI20F4.21 
N\-JEEK=O 
PUNCH 3 j 

3 
100 

FORI4A T I 20X, 6HMODELS. I. 5HWEEK~I-H·,.~·c:-···:",cc:.-:-.c:-:-
CON T I NU E . -- ------.. ---.--'---'-----'-=-~-.--::.:::-:--------

C 

NWEEK=NWEEK+l\ 
READ 5.Q 

5 FORMATIF6.0) _ : ___ ":,,C_'C:':C--_"'-'_-C_-= ___ _ 
READ 6. I F K I I I • I c: 1. NUMMODf----c.: ..... -...c.=:c,='c.·=:··c ••• ·":.-,, ... :c. 

6 FORMATl20F4.2) 
READ 7. IPII),I=l.NUMMOD),< 

7 FORMATI16F5.2) 

249 
250 
200 

201 

220 

225 

202 

210 

400 

300 

301 

999 

900 

550 

575 

600 

DO 200 I=l,NUMMOD 
X I I I =F K I I ) *p I 1 I *RAND (-XRAN )+P (-1-t~~~~i2"f:~~:;'~:;_:: 
IFI XII)) 249.250.250 .. e: 

XIII = O. 
CONTINUE 
CONTINUE 
SUM=O. 
DO 201 I=I,NUMMOD 
SUM=SUM+X I I I 
DO 202 l=l.NUMMOD 
IFISUMI220.225.22u 
CONTINUE 
XII)=1100.*XII»)/SUM 
CONTINUE 
DIII=IXII)*Q)/100. 
API I I=D( I )/UI I) 
CONTINUE 
DO 210 1= 1. NUMMOD 
KDIII=D(I) 
KAP ( I) = A P I I ) 
DO 400 1=1. NUMMOD 
IPRODEI NWEEK. I ) =KD(l-}-:-:cc.:-c::-=c-c.:-:c:-ccc~~--:cc::==~­
I PROD I N\~EEK. 1 ) '" KAP ( I ).-- .... ==- -.. ---­
PUNCH 300. NWEEK. I KAP I I ). l=.l,NUMt'lOD-l 
FORMATI 14. IX. 7F9.0 /l5-X.'7F9-.~(}-': 
PUNCH 3Ul.(KDlll.I=1.NUMl'10Dl-c 
FORMATI II • 5X, 7F9.0 c+ 
PUNCH 999 
FORMATI I ) 
IF( NWEEK - NEND 
CONTINUE 

l 1 , 9.00, 100_ -

BEGIN PLOTING 
DO 600 1=1. NUMMOD 
DO 550 L=I. NEND 
KPRODILI = IPRODIL.II 

- -- .. - -

CALL PLOTI KPROD. NEND } 
DO 575 L=l.NEND 

--"-------

.-. ~:_..c.:... __ .CO- __ ~ • 

.) 

KPROD(L)=IPRODE(L.Il 
CALL PLOT(KPROD,NEND) 
CONTINUE ~.:,--:C-. --~-:-:-~ ~_ 

STOP 
END 

.12345 
52 
14 

- -

1.001.201.501.002.501.501.903.0ft2.50~.Q02.005.003.002.00 

----

188vv9 
J.68~.67v.98J.78v.99v.88v.77v.66u.~~u.~60.86v.96U.760.881.111.121.141.251.291.28 
OO.OOOO.0006.6000.0C02.1005.80GG.00C·O.8G41.2~37.2~Cl.40JO.OC04.60JO.OOGO.OO 

--'" 



1.231.421.251.231.021.051. U91.10 1 .4vl.4510c4,3.lc,,4:Z 1.3:81. 111.120.950.830.840. 7&fi.H: -
01.2000.0001.1000.0000.6008.8000. OOC-0 ifJ03'i. 0033 .40 11. 800 2 .100J. 0000.0000.0001.20 
217811 
1.231.141.251.351.361.371.381.391.251.230.960.950.860.780.850.781.031.231.25 
01.2000.0000. 0000.0000.0004.1004.20U4.8035.4Q.32 .. 1v17.6000.1000.1000.0000.00 
231310 
1. u21. 031. 041.231.251.231.1 71. 281. 291.U9,h.051.061.45.Q. 94U. 930. 781.031.231.25.-- ·'-~o·~-·~~o- .• =~.=--;c·.-,-C:--- ... -
00.0000.0000.0000.0000.0005.6002.8013 i 5033.5030.20 14 ~2 000 .0000 .000 0.0000. 00 ·..~o.c •. ·.c~_-o-="~==ccc,=~-.--=~.= •. ==~ 
352516 
1.021.051.361.241.251.231.171.281.291.091.051.061.450.940.930.780.850.740.95 
00.0000.0003.0000.0003.1006.9001.3000.6048.5034.3001.800O.ooou.OOOO.OOOO.OO. 
369450 ---- .. 

1.121.211.141.151.131.171.181. 2B.l.'!51 ~35100S:1.(}1·1.051.401. 301.361. 321.12 .. ---
00.0000.0000.9000.0000.0002.6008.'51)00. 904lf~~32,'-7D07 .. 800 o. ODOO. 0000.0000. OOc-=c=--'===~=C=cc 
406414 
0.96 O. 950.980.970.950.940.931.121.11 li22i: .. 24I=. 2-51.261. 251. 231.141.141.11-·· . 
00.8003.7000.0000.0000. 3005 .3006.7006·.2042.102c9.7UQ4. 7000.0000.0000.0000.00 
405833 ... --~,.----.>= .. = .. -... . .. -. ,~==~C= __ · ··_··_·~=.=c",-,"~~=.~~=_" •. ·==,. 

0.960.990.660.880.980.860.950 .910.·940 ~9-3.o_0-8.:,40.g.20.840.8 70 .81 O.830.880.~= .. ~.cc·· .. ·~;-~~,·.-=;"~~::J'~,cT0=::;::I:::::-,7-:;~'c= 
00.8000.2000.0000.0002.2002.0000. OOOh504Z.Z029. 8020 .9000 .0000..0000. OO' "-c.". -.. ~= .... 
34U459 
1.251.361.191.181.121.141.151..47-1 .·281o'U9hfr6-h 071.061.040.950.960.940.980.9'1--
01.1000.7000.0000.0001.6000.00 18.9093.1015.4-048 .·20·10.7000.(,)00" .0000 .00 
306529 .. --.---------
1.121.141. 251.171.131.251.1&1.451.17.1.1-81.·291.421.351.361.241.2510 091.24.c 
00.0001.2000.0000.0003.1000.6000.0003.5017.1053.6020.7000.0000.0000.00 
299071 
1.121.241.251.231.121.141.251.231.261.271.181.101.081.091.071.050.950.96 
00.0002.2800.0000.0003.5100.0000.0009.0411 .. 5454.9405.5600.0007.1000.00 
304593 
0.960.980.850.87 O. 680.950.990.86 0.85-0 • .!.l1-0.1-7.o..~ 51-.121.141. 251. 351. 361.24 . 
00.5001.2000.0000 .0003.2G06 .4000 .7004. l{iI7·.2053.9Vll.l 000 .0001.3000 .00 
268968 
1.121.421.231.121.451. 261.230.580.£90 .9,,1.2'H.461.271. 411. 32 
00.0000.0000.0000.0005.5010.0008.4006.5008.0049.0005.7000.0006.4000.00 
326693 
1.021.031. 051.1 71. 250.960.980.690.850 .• :)'80 .. 970 .. 751.251.411.161.18 
00.8003.5000.0000.0003.3005.7000.3012.6006~6640.3023.5000.0002.9000.00 
255306 
1.121.421.451.251.281. 291.250.960.&9B.·6'90 .. T5D·. 580 .560.670.85 
00.0012.7000.0001.7005.8008.0000.0uOO.0008.5051.9010.5000.900u • .oOOO.OO 
347331 c_ .. _ .• _ ... __ 

0.680.690.970.950.850.860. 68u. 670 .89.1.l.·7<l-O.740. &-9.0.781.251.261.24 
00.1002.8000.0001.4013.1002.8000.90{)9.6{)-ZO .. 4637.9007.7002.6000.00ao.oo 
212663 
0.950.970.850.981.241.361.341.351.241.241.251~351.451.051.091.081.271.12 
02.3000.9000.0001.4004.1011.0000.0015 .. 3Q.OG.0-022.2038.3001.9000.6000.00 
198607 
0.970.960.980.680.780.750.740.850 .95.J).7W.84.J;)..&3D.820. 740.750.760.78 
00.2000.0000.0000.0005.1002.1018.80(J0.{)OOb'-0023~8045.5002.6001.5000.00 

--_ -,,-- ~-,---"-=- :;::::::-C-·~~.C-=-_-_-.-C-C;--C-----O:_'--

176435 
0.680.960.781.431.251.281.291.361.34·1.371. 381. 281.451. 431. 461. 25. 
00.0003.9000.0000.4025.5002.9000.00 11 • .3Qllil·.O.o,26. 8u2-1.4000.0007 • 4000 .00 
264981 
0.960.850.950.960.760.780.890. 861.251.2W .• 231.451 .• 351. 361.341. 251.141.151.121.11c.-~,~~~~~c-·----
00.0006.7006.3000.6001.2009.8018.1022.5000.0017.8000.0000.0016.5000.00 
202344 
0.961.121.131.141.2 51. ~~~. 25 1. 2bl_.~2_?} _~~~5_y_. 9f?_P .860 "'..?8_9.- 97J-,_ Q';()_~C,O __ Q"" ... 

-~t~H;i~~i~:~~~6~:~~·~~:~i~~~;;~~:-;~~~:~:i~~;~;~~!;6~~;~~~:b~~~~!g;~:g~740.95 
~~:~6:960. 9 50.750.770.990.880.780.970. 960 ~95(; ~ 940.990.980.860.870. ~ 5g~ 75_ . ·-.·-··,-c.,-~ -===c.:'}~~. c~.';fc~;c:7:--:Cccc. 
00.0000.0014.2001.4006.8012.7018 .9022.3005.5009. 9Q05.~000.0002 .200 • • .. 

~ 1 ;~~O 65u 680.960.950.860.760.850.890.860.780.650.961.121. Ill. 141. 156, 141. 341.2c~{l-ET=-c::.;,~c::"", 
O~. 00~6 .O~ 18.9002.0005.1000.0000 .. 0018 .-7007.9014.0013.5002.9

0
1

0
.5000. 9 _ ·.·.··'1c::, ..•.. -.::,~ ••. ~n"':'J!~~;"~C;~}C~·~~:z·~~i.Y.;::;-BF 

121956 ··241 501 351 251 24 . 1 241.231.141.151.241.351.471.241.241.351.251. • • • ~-
0~.0000.0000.0000.1021.2012.5000.0000.0013.9024.7018.0007.6000.UOOO.OO 

~::~~~960.860.750.740.710.720.730.580.950t930.830.750.820.710~8~0.900.830.81 
00.0000.0015.3000.0000.0008.8000.0004.101:4.8029.9026.9OUO.OOOU.vOOO.OO. . 

i: ti~~ 121.141.151.241. 351.131. 361.311. 241.19101810271. 381. 361. 241· 35 .. ... . .=- -, .. ~-
00.0000.0008.2000.0006.3003.4021.4009.4015.9032. 0002.6000.600...,.0000 .00,,_c. 

;2~;~0 920 950 960.940.750.850.950.960. 8.~; .~~~.~40 .680. 690.670.851.24 
O~. 50~0 .O~ 10. ~OOO. 0006.0000.3000 .OO2lf.-88 I 5.'30'3CJ-.900-6.1 004. SUOu. 0000.00 
259682 . ... .......... .-
1.121.141.151.121.341.251.251. 251.1·4-t035103-6-1. 240 .960.860.760.780.98 
00.4000.0000.0000.0003.6002.500 5.9007.9019.1038.4021.8000.0000.0000.00 

~~~~~: 960.950.940.970.980 .86U .85 O.~40.g70.a.90.891.241 ;~;~. ~~~; 1~~;~~ 00. 
00.0002.0005.2000.0010.9004.4(11 1.lOlZ·.SIH{J-.3ET2-6 .<JUG8. • • . 

E~H~~:'~;g6: ;~;~: ~;~~ :!~ i~ ~ ~~~.~ :~~6i:;bi2~!~;~~ ~~6~~~b6g :b~~~ ~~~;g: ~;2 31. 25 

~~ ~~g~ 900.960.8
0

6
0

0
0 

.804000'5817000.80200.0.8416°8' 6~:-.~;~~~:~;~-:~~~~~;~~g: ~~g~ ~~g;~ :g;646 .. 
02.5003.1003.2 • • • ". --=c-------~- c_---

210048 . 0 670.850. 94-0.671. 241~2;1. 2 01.131.151.171.251.380.860.840.65 
g~~~g~~~~~~~~;b~~:~~0~.0003.4009.3000.7015.1~39.1012.1000.0007.1000.00 . .. 

174997 c .. 0 790 700.780.740.650.&-30.&20.610.640.560.590.580.57 
O.960.950.9800·9040UO·70500; 00;6 60093015 -8018.1046.9'000.0000.0000.0000.00 
00.0003.0000. • • • •• . 

17u601 .. 0 88u· 770 660 550 560.860.960.760.88.1.111.12.1.141.251.291.28 o 680 670 980.78u.99. • • ". . . 0 0002 80 
0~.00~O.O~00.OOOO.OCOO.0006.6007.90uO.uOl0.2066.4u05.8OuO.oO u. • 

248633 01 121 131 141 151 241.201.101.231.401.411.121. 32 1.311.411.151.12 
1.111.1 • 0'000'0001' 10;0 0003.4032.DGG7.0045.5000.0000.000U.0004.50 
01.0002.1003. • • • 

300161 231 241 201.131.311:321.421.241.271.281.291.38 
~~:~~i~~i~~;:;~6~:~~~;.OO;8.8;06.3001.4005.8037.7000.0000.OOOu.0005.80 
344542, 5' 910 930 941241.251.361.371.381.291.381.40 
g~~!g~~~~;~:~;~~~:~~g;~~~36.~503.;OOO:000;:0032.8000.0000.OUOU.0006.10 
3~~~~~251.241.191.131.111.171.281.3bl.191.~3U.830.800.850.730.7~0.751.11 
~0.3000.0021.8000.0007.7004.7000.0005.3007.5030.4vOO.0OvO.OOO o .v021.90 

E~H~~~~;~~:;~6i:~~~;:~~;::;;~i:~~i;:;;~;:~;;i:i~g~:~g~~:g~~~:6~;~:~~15 
412164 1 211 311 461 471.251.291.261.111.341.351.25 
1. 041. 051.121.111.431.40701·11027~"0 ;'·'U8· 400~9D28. 3(; 13 .80ll0.000" .0006. 30 
00.0005.3013.7002.4003. • ~. v. •. 
350012 

.--

---....... .... 



00.0006.9006.9000.0000 .00 15.2012.-~OO~.uOO!.>.o~_~1.oOO{) .OOO(J~O{)09.80c-"cccc,_c~=ccccc,: 
207191 
I. Ll ll.101.241.251.261.231.131.141.151.25J.371.381.391.401.201.121.131.15-
02.8020.8000.0000.0011.1006.1000.00 iJO.OQ07.2040.2001.2000.0006.5003.50 
313563 
1.121.141.151.131.161.181.251.361.34~iI91~181.271.351.240.960.860.850.750.8' 
00.0004.4004.3000.0004.2004.5000.0023.1004.&02&.5012.60Ou.OOOu.uOI4.60 
258448 
1.231.421.251.231.021.051.091.101.40 1.451.431.471.381.111.120.950.830.840.760. 7-L 
00.0007.8003.5000.0007.0005.0000.0002.6005.8032.3018.2000.0000.0017.50 
272516 
0.860.850.750.830.820.950.990.880.1ro.66-D.55-fl.980.910.960.950.940.930.830.82 
01.8011.6000.000 O. 0008. 70u2 .6000 .0015~0005. 503-O.6UOl .• 3000. OOOLl. 0022.50 
289247 
1.421.411.121.131.151.171.151.241.251.351.351.2A1.041.421.451.351.361.311.381.12 
00.0005.6000.0000.0000 .8010 .80l-li0U0Zi6-D00~&4{)c~4-D13.1000.0000.0015 .40 - -.--'-~ .. -'" 
258295 
1.121.211.141.151.131. 171.181.281-.251-i3-51-.081 • t:}11.051.40 1.301. 361. 321.12·~ 
03.0008.1000.0000.0002.2000.0011.6000.09:00 .. 0045.2008.9000.000;).1020.50 - - -- --
199701 
0.950.940.960.980.970.950.860.840.840.860_.6_70.780. 770.740.970.991.001.121.24_ 
00.0010.9000.0000.0005.9002.4006. 2flOO.r00V"OOSC!. 5011.6000.0003.9000.00 
243957 
1.111.221. 331.441.121.141.241. 251.35-1-.3-6-1.-1-£1.111.-141.181.291. 391. 281.42 
00.0000.0020. 8000.0023. 7000.0000.D-Ol.lO-.-Ofl-O:lf.:lfU41.90Q4.100 0.0003.2000.00 
2222---'--'- -.. . -

22JOB 
22DUP 
*DELETPLOT 
ZZZZ 

:...==::::..·_--::~~~--o:> .. ~:~.;:'::,_-

WEEKS 

1 O. 

O. 

O. 

O. 

2 O. 

O. 

O. 

O. 

3 2552. 

O. 

2552. 

O. 

4 243. 

O. 

243. 

MOD.ELS 

o. 

23025. 

0. 

57564. 

O. -

34016. 

~ _ -==--,--==. ~.o:---=-::-_-=-='-

- ~-.-' ."--,. --,-'-..::=-'---'--""---:. -_."'- -. ,--

~_::-:~~~~::~='-' _____ , ___________ ~';~ ----0,-, -.-- -_ •• -

17458 •. _ =~~~;:.:q:-_'.::E==~,..c:c:c:=~n .. -c=c. G. 

:;11389 <l- ,,- .~1..Q1:z.--?==-c"",,:==c'#:.':=-C =_=:=:-:10(>-.,=-

26187. o. 7616. 

94168. ---2-154-.---~c=:~G.- 318. 

5-6641'.--"· -~-,-=tr.c~::====~i)rr~ ·11715.­

_~ij:_'-_i'== $21-;-c:- L=-. ===0 .=_c=:. 5951.---c 

_--G. 

o. 

O. 

=. -0.-

o. 
-----

O. 84962. __ 3~:':':;'"'~~t4~ .. -- 17663. O. 

---_.- -------

85041. . :-~_.__";=;:1-e:s4,;::·:-cS·-=::·()~-:'1 78 53.· . O. 

-'=:-L=2 ]cc.c..;::y --- --- ----
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AP/£NIJIY: WII. Ot/TPPTf 

WEEKS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SECOND SIMULATION RESULTS 
MODELS 

o. o. 48. 

479. 23508. 38133. 

o. O. 72. 

1439. 58771. 114399. 

o. o. 42907. 

o. 39291. 3434. 

o. u. 64361. 

o. 98227. 10304. 

o. o. 3972. 

o. u. 66459. 

o. O. 5958. 

o. O. 199379. 

2861. o. o. 

o. (J. o. 

7476. 28906. 38034. 

o. Q. o. 

22428. 72266. 1141u3. 

o. o. 15968. 

634. O. 80317. 

o. O. 23952. 

1904. O. 240953. 

o. o. 353. 

O. 92613. 31773. 

o. o. 530. 

O. 231533. 95321. 

o. 18563. o. 

30384. O. 59881. 

o. 22276. O. 

91153. O. 179644. 

896. 809. o. 

963. 97024. 21952. 

896. 970. o. 

2889. 242561. 65858. 

2610. 6588. o. 

Or T #E JEt'OA//) S//I?v L/lT/PIf/ /'teCl6-Sj. 

o. o. o. o. 

1190. o. 3648. o. 

o. o. o. o. 

2381. o. 10945. o. 

o. 283. 8868. o. 

o. o. 7071. o. 

o. 7U9. 13302. o. 

o. o. 21215. o. 

o. 1615. o. o. 

o. o. o. o. 

o. 4039. o. o. 

o. o. o. o. 

o. o. 5347. 2034. 
0_ 33_ 

o. Q. U. 1545. 

9787. o. o. o. 

o. o. o. 2936. 

19575. o. O. o. 

o. 3520. 46816. 3323. 

182. o. O. o. 

o. 8801. 70224. 6315. 

364. o. o. o. 

o. o. o. 17371. 

4529. o. o. o. 

o. O. o. 33005. 

9059. o. o. o. 

o. 562. 35477. 29511. 

1322. o. 0.. o. 

o. 1406. 53215. 56071. 

2645. o. o. o. 

o. o. 5869. o. 

41925. o. o. o. 

o. o. 8804. o. 

83851. o. o. o. 

o. 898. o. 81892. 

- .------,- -



11 

12 

13 

14 

15 

17 

18 

19 

20 

21 

2610. 7906. o. 

5278. 102848. o. 

o. 

o. 

o. 

o. 

o. 

8885. 

o. 

26655. 

737. 

o. 

737. 

o. 

o. 

8517. 

o. 

25553. 

o. 

12065. 

0_ 

3512. o. 

19060. 72109. 

4215. o. 

47652. 216328. 

11227. 

38948. 

13472. 

97372. 

1273. 

o. 

30820. 

o. 

92460. 

o. 

33657. 47664. 

1528. O. 

84144. 142993. 

o. 

6018. 

o. 

15045. 

o. 

8869. 

u_ 

o. 

27818. 

o. 

83456. 

o. 
33355. 

0_ 

o. 

63971. 

O. 

4445. 

o. 

8890. 

o. 

20279. 

o. 

40558. 

o. 

12110. 

o. 

24221. 

o. 

8924. 

o. 

17848. 

o. 

71446. 

0_ 

2246. 

o. 

8657. 

o. 

21643. 

o. 

2972. 

o. 

7430. 

o. 

4598. 

o. 

11497. 

o. 

8468. 

o. 

21171. 

o. 

5365. 

o. 

13413 ... 

o. 1:>:>:>::16. 

o. O. 

5199. 

o. 

7798. 

o. 

o. 

7040. 

o. 

21121. 

25958. 

o. 

38937. 

o. 

14399. 

12182. 

21598. 

36547. 

7184. 

o. 

10776_ 

o. 

O. 

o. 

o. 

o. 

O. 

o. 

-0. 

280. 

o. 

533. 

o. 

25128. 

O. 

47744. 

o. 

616. 

o. 

~171 ... 

>ZVYU... o. I49DU. o. 0... 0_ 

O. 8553. 34721. o. 

O. 110518. O. 14960. 

O. 21382. 104164. o. 

1073. 

46780. 

1073. 

140340. 

5686. 

15651. 

5686. 

46955. 

552. 

o. 

552. 

o. 

o. 

o. 

o. 

o. 

o. 

O. 

25597. 

18356. 

30717. 

45891. 

155. 

u. 

186. 

o. 

o. 

O. 

o. 

o. 

14204. 

o. 

17045. 

0& 

27933. 

o. 

o. 

o. 

o. 

o. 

o. 

12217 • 

o. 

36651. 

o. 

o. 

6219. 

o. 

12438. 

4150. 

47235. 

4150. 

94470. 

o. 

417. 92428. 

o. o. 

1252. 184856. 

o. 

3648. 

o. 

10945. 

27374. 

26600. 

967. 

25878. 

967. 

51757. 

390. 

o. 

856. 

o. 

4280. 

28762. 

3U.8. 

71905. 

1544. 

6079. 

25. 

15198. 

125. 

610. 

379. 

1527. 

1895. 

33818. 

o. 

84547. 

o. 

1885. 

o. 

o. 

o. 

o. 

28946. 

o. 

43420. 

o. 

6158. 

o. 

9238. 

o. 

1307. 

545. 

1960. 

1636. 

7447. 

o. 

11171. 

o. 

o. 
35163. 

o. 

-0. 

o. 

o. -

O. 

o. 

o. 

o. 

O. 

o. 

o. 

2592. 

o. 

4924. 

o. 

o. 

o. 

o. 

o. 

o. 

O. 



22 

23 

24 

25 

26 

28 

29 

30 

31 

32 

o. 

o. 

20831. 

o. 

62493. 

13859. 

o. 

13859. 

o. 

o. 

25800. 

o. 

77401. 

o. 

10709. 

o. 

32127. 

o. 

o. 

o. 

o 

o. 

25906. 

o. 

31087. 

o. 

4100. 

o. 

4920. 

o. 

o. 

7712. 

o. 

19280. 

11121. 

o. 

13346. 

o. 
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-A PPEIII /JI Y.' -XI. 

WEEK= 1 

TC= 6 

PRODUCT 
NUMBER 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 

2 

3 

4 

5 

6 

1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 

START 
DATE 

6 

6 

1 

3 

1 

1.00 0.00 

6.00 3.00 

3.00 2.00 

0.00 0.00 

1.00 0.00 

1.00 1.00 

1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 

Ol/TPI/TJ" t7P 7//£ p~oLJVCT/ON JCHI: .,l)&~//I/~ ,P/i!.f)CG"f.r r 
( IfCTtllfL SITI//lTiP/V OF TirE ~r;,I>/heT/1I&,f/T). 

FINISH 
DATE 

7 

6 

2 

5 

1 

0.00 

1.00 

0.00 

0.00 

2.00 

0.00 

5 
6 
6 
6 
6 
6 
6 
6 
6 

3 
5 
5 
5 
5 
5 
6 
6 
3 
4 
6 
3 
3 
6 
6 
6 
6 
6 
6 
6 
4 
4 
1 
3 
2 
6 
5 
6 
4 

4 
4 
4 
5 
6 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

£ 

PROD. 
TIME 

0.00 

0.00 

1.45 

0.00 

0.00 

.42 

0.00 

0.00 

1.43 

2.45 

0.00 

0.00 

.01 

0.00 

0.00 

1.00 

3.00 

2.00 

6.00 

0.00 

0.00 

1.00 

3.00 

2.00 

2.00 

0.00 

5 
6 
6 
6 
6 
6 
6 
6 
6 
0 
3 
5 
5 
5 
5 
5 
6 
6 
3 
4 
6 
3 
3 
6 
6 
6 
6 
6 
6 
6 
4 
4 
1 
3 
2 
6 
5 
6 
4 
0 
4 
4 
4 
5 
6 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

.. 

TOTAl..· 
PROD. 

0.0 

0·.0 

17458.0 

0.0 

0.0 

5077.0 

0.0 

0.0 

23025.0 

31389.0 

0.0 

0.0 

106.0 

0.0 

0.00 0.00 

1.00 1.00 

0.00 0.00 

5.00 3.00 

2.00 2.00 

0.00 0.00 

.16 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.00 

.50 

.16 

.16 

.16 

.16 

.16 
0.00 
0.00 

.50 

.33 
0.00 

.50 

.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.33 

.33 

.83 

.50 

.66 
0.00 

.16 
0.00 

.33 
1.00 

.33 

.33 

.33 

.16 
0.00 

.16 

.16 
0.00 
0.00 
0.00 
O.Ou 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

4.00 

1.00 

0.00 

.16 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.00 

.50 

.16 

.16 

.16 

.16 

.16 
0.00 
0.00 

.50 

.33 
0.00 

.50 

.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.33 

.33 

.83 

.50 

.66 
0.00 

.16 
0.00 

.33 
1.00 

.33 

.33 

.33 

.16 
0.00 

.16 

.16 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 __ . 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

f' /6/ 

, 



I 0 

'" '" 
0.00 0.00 

7 7 
'" '" 0.00 0.00 

7 8 
'" '" 

0.00 0.00 
7 9 '" 6 0.00 0.00 

WEEK= 2 

TC= 12 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 - - - - ----~--

2 0.00 0.0 

3 10 14 4.72 56641.0 

4 0.00 0.0 

5 0.00 0.0 

6 7 7 .98 11775.0 

7 0.00 0.0 

8 0.00 0.0 

9 8 9 2.12 34016.0 

10 0.00 0.0 

11 10 10 .12 1604.0 

12 0.00 0.0 

13 8 8 .99 5951.0 

14 0.00 0.0 

1 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 6.00 0.00 4.00 4.00 4.00 4.00 4.00 0.00 0.00 

3 4.00 3.00 0.00 0.00 0.00 0.00 ··0.00 0.00 0.00 

4 0.00 0.00 0.00 3.00 2.00 2.00 0.00 1.00 0.00 

5 2.00 0.00 2.00 4.00 2.00 3.00 3.00 2.00 0.00 

6 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 3 '" 
12 O.OiJ 0.00 

1 4 6 12 0.00 0.00 

1 5 6 12 0.00 0.00 

1 6 6 12 0.00 0.00 

1 7 6 12 0.00 0.00 

1 8 6 12 0.00 0.00 

1 9 6 12 0.00 0.00 

2 1 0 1.00 1.00 

2 2 6 9 O.ou .25 

2 3 2 7 .66 .41 

2 4 2 7 .66 .41 

2 5 2 7 .66 .41 

2 6 2 7 .66 .41 

2 7 2 7 .66 .41 

2 8 6 12 0.00 0.00 

2 9 6 12 0.00 0.00 

3 1 2 5 .66 .58 

3 2 3 7 .50 .41 

3 3 6 12 0.00 0.00 

3 4 6 9 0.00 .25 

3 5 6 9 0.00 .25 

3 6 6 12 0.00 0.00 

3 7 6 12 0.00 0.00 

3 8 6 12 0.00 0.00 

3 9 6 12 0.00 0.00 

4 1 6 12 0.00 0.00 

4 2 6 12 0.00 0.00 

4 3 6 12 0.00 0.00 

4 4 3 7 .50 .41 

4 5 4 8 .33 .33 

4 6 4 5 .33 .58 

4 7 6 9 0.00 .25 

4 8 5 7 .16 .41 

4 9 6 12 0.00 0.00 

5 1 4 9 .33 .25 

5 2 6 12 0.00 0.00 

5 3 4 8 .33 .33 

5 4 2 2 .66 .83 

5 5 4 8 .33 .33 

5 6 3 7 .50 .41 

5 7 3 7 .50 .41 

5 8 4 9 .33 .25 

5 9 6 12 O.OU 0.00 

6 1 5 10 .16 .16 

6 2 5 10 .16 .16 

6 3 6 12 o.ou 0.00 

6 4 6 12 0.00 0.00 

6 5 6 12 O.OU 0.00 

6 6 6 12 0.00 0.00 

6 7 6 12 0.00 0.00 

6 8 6 12 0.00 0.00 

6 9 6 12 0.00 0.00 

7 1 6 12 0.00 0.00 

7 2 6 12 O.OU 0.00 

7 3 6 12 0.00 0.00 

7 4 6 12 0.00 0.00 

7 5 6 12 0.00 0.00 

7 6 6 12 0.00 0.00 

, ~ '1-I'Ii) 0.00 
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WEEK= 

TC= 

PRODUCT 
NUMBER 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

1 

2 

3 

4 

5 

6 

7 

1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
1 
1 
7 
1 
1 
1 

----.-~- -, . ..... '"'~-"-...;.--
8 
9 

3 

18 

START 
DATE 

15 

15 

17 

13 

14 

3.00 

6.00 

2.00 

0.00 

0.00 

2.00 

0.00 

3 
4 
5 
6 
1 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
1 
8 
9 
1 
2 
3 
4 
5 
6 
1 
8 
9 
1 
2 
3 
4 
5 
6 

1.00 

2.00 

2.00 

0.00 

0.00 

2.00 

0.00 

6 
6 

FINISH 
DATE 

15 

16 

19 

13 

14 

0.00 

2.00 

1.00 

0.00 

2.00 

0.00 

0.00 

6 
5 
6 
5 
5 
5 
6 

4 
4 
4 
3 
4 
3 
6 
6 
4 
4 
5 
4 
4 
6 
6 
6 
6 
6 
6 
6 
4 
4 
2 
4 
3 
6 
6 
6 
4 
2 
4 
4 
4 
4 
6 
4 
4 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

''''~''''''''-,,",-'-''~,.; •. ~,!I;<-; ; '-~---. -,~,,-~-.-

12 0.00 0.00 
12 0.00 0.00 

PROD. TOTAl,. 
- -- -, ------- -----,--,---

TIME PROD. 
- - - - --

.47 2552.0 

0.00 0.0 

0.00 0.0 

0.00 0.0 

0.00 0.0 

0.00 0.0 

0.00 0.0 

0.00 0.0 

2.20 35220.0 

3.00 38459.0 

0.00 0.0 

.19 161.0 

.07 450.0 

0.00 0.0 

1.00 0.00 1.00 1.00 1.00 0.00 

2.00 3.00 2.00 3.00 0.00 0.00 

2.00 2.00 0.00 0.00 0.00 1.1.00 

2.00 2.00 4.00 2.00 3.00 0.00 

4.00 2.00 2.00 2.00 2.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 

18 0.00 0.00 
17 .16 .05 
18 0.00 0.00 
17 .16 .05 
17 .16 .05 
17 .16 .05 
18 0.00 0.00 

0 1.00 1.00 
13 .33 .27 
11 .33 .38 
11 .33 .38 
10 .50 .44 
11 .33 .38 
10 .50 .44 
18 0.00 0.00 
18 0.00 0.00 

9 .33 .50 
11 .33 .38 
17 .16 .05 
13 .33 .27 
13 .33 .27 
18 0.00 0.00 
18 0.00 0.00 
18 0.00 0.00 
18 0.00 0.00 
18 0.00 0.00 
18 O.ou 0.00 
18 0.00 0.00 
11 .33 .38 
12 .33 .33 

7 .66 .61 
13 .33 .21 
10 .50 .44 
18 0.01.1 0.00 
15 0.00 .16 
18 0.00 0.00 
12 .33 .33 

4 .66 .71 
12 .33 .33 
11 .33 .38 
11 .33 .38 
13 .33 .27 
18 0.01.1 0.00 
14 .33 .22 
14 .33 .22 
18 0.00 0.00 
18 0.00 0.00 
18 0.00 0.00 
18 0.00 0.00 
18 0.00 0.00 
18 0.00 0.00 
18 0.00 0.00 
18 0.00 0.00 
18 0.00 0.00 
18 0.00 0.00 
18 0.00 0.00 
18 0.00 0.00 
18 0.00 0.00 



7 8 6 18 0.00 0.00 
7 9 6 18 0.00 0.00 

WEEK= 4 

TC= 24 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 19 19 .04 243.0 

2 0.00 0.0 

3 24 24 .03 450.0 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

9 20 23 3.65 58500.0 

10 0.00 0.0 

11 24 25 1.25 16025.0 

12 0.00 0.0 

13 20 20 0.00 33.0 

14 0.00 0.0 

1 2.00 1.00 0.00 1.00 0.00 1.00 leOO 1.00 0.00 

2 6.00 1.00 1.00 1.00 2.00 1.00 2.00 0.00 0.00 

3 5.00 5.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 5.00 4.00 5.00 1000 2.00 0.00 

5 1.00 0.00 4.00 6.00 1.00 2.00 2.00 2.00 0.00 

6 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 5 6 24 U.OI.! u.OO 
1 6 5 22 .16 .08 
1 7 5 22 .16 .08 

1 8 5 22 .16 .08 
1 9 6 24 0.00 0.00 

2 1 0 1.00 1.00 

2 2 5 18 .16 .25 
2 3 5 16 .16 .33 

2 4 5 16 .16 .33 
2 5 4 14 .33 .41 
2 6 5 16 .16 .33 

2 7 4 14 .33 .41 

2 8 6 24 0.00 0.00 

2 9 6 24 0.00 0.00 

3 1 1 10 .83 .58 
3 2 1 12 .83 .50 
3 3 5 22 .16 .08 
3 4 5 18 .16 .25 
3 5 5 18 .16 .25 
3 6 6 24 0.00 0.00 
3 7 6 24 0.00 0.00 
3 8 6 24 0.00 0.00 
3 9 6 24 0.00 0.00 
4 1 6 24 0.00 0.00 
4 2 6 24 o.OU 0.00 
4 3 6 24 0.00 0.00 
4 4 1 12 .83 .50 
4 5 2 14 .66 .41 
4 6 1 8 .83 .66 
4 7 5 18 .16 .25 
4 8 4 14 .33 .41 
4 9 6 24 O.OIJ 0.00 
5 1 5 20 .16 .16 
5 2 6 24 O.ou 0.00 

5 3 2 14 .66 .41 
5 4 4 1.00 .83 

5 5 5 17 .16 .29 
5 6 4 15 .33 .37 

5 7 4 15 .33 .37 

5 8 4 17 .33 .29 

5 9 6 24 0.00 0.00 

6 1 5 19 .16 .20 

6 2 5 19 .16 .20 

6 3 6 24 0.00 U.OO 

6 4 6 24 U.OU 0.00 

6 5 6 24 0.00 0.00 

6 6 6 24 0.00 0.00 

6 7 6 24 0.00 0.00 

6 8 6 24 0.00 0.00 

6 9 6 24 0.00 0.00 

7 1 6 24 0.00 0.00 

7 2 6 24 0.00 0.00 

7 3 6 24 0.00 0.00 

7 4 6 24 0.00 0.00 

7 5 6 24 0.00 0.00 

7 6 6 24 0.00 0.00 

7 7 6 24 0.00 0.00 

7 8 6 24 0.00 0.00 

n_n(l 0 ... 00 
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WEEK= 5 

TC= 3 

PRODUCT START fINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 0.00 0.0 

3 0.00 0.0 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 26 27 1.52 29324.0 

9 0.00 0.0 

10 0.00 0.0 

11 28 32 5.06 64823.0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 0.0 

1 0.00 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 4.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00. 0.00 

4 2.00 0.00 0.00 4.00 0.00 0.00 0.00 2.00 0.00 

5 6.00 0.00 0.00 6.00 2.00 6.00 6.00 6.00 2.00 

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 6 20 0.00 .33 
1 2 6 28 0.00 .06 

1 7 6 28 (J.OU .06 
1 8 6 28 0.00 .06 
1 9 6 30 0.00 0.00 
2 1 6 6 0.00 .80 
2 2 6 24 0.00 .20 
2 3 6 22 0.00 .26 
2 4 6 22 0.00 .26 
2 5 6 20 0.00 .33 
2 6 6 22 0.00 .26 
2 7 6 20 0.00 .33 
2 8 6 30 0.00 0.00 
2 9 6 30 0.00 0.00 
3 1 2 12 .66 .60 
3 2 2 14 .66 .53 
3 3 6 28 0.00 .06 
3 4 6 24 0.00 .20 
3 5 6 24 0.00 .20 
3 6 6 30 0.00 0.00 
3 7 6 30 0.00 0.00 
3 8 6 30 0.00 0.00 
3 9 6 30 0.00 0.00 
4 1 4 28 .33 .06 
4 2 6 30 0.00 0.00 
4 3 6 30 0.00 0.00 
4 4 2 14 .66 .53 
4 5 6 20 0.00 .33 
4 6 6 14 0.00 .53 
4 7 6 24 0.00 .20 
4 8 4 18 .33 .40 
4 9 6 30 0.00 0.00 
5 1 20 1.00 .33 
5 2 6 30 0.00 0.00 
5 3 6 20 0.00 .33 
5 4 4 1.00 .86 
5 5 4 21 .33 .30 
5 6 15 1.00 .50 
5 7 15 1.00 .50 
5 8 17 1.00 .43 
5 9 4 28 .33 .06 
6 1 6 25 0.00 .16 
6 2 6 25 0.00 .16 
6 3 6 30 0.00 0.00 
6 4 6 30 0.00 0.00 
6 5 6 30 0.00 0.00 
6 6 6 30 0.00 0.00 
6 7 6 30 0.00 0.00 
6 8 6 30 0.00 0.00 
6 9 6 30 0.00 0.00 
7 1 6 30 0.00 0.00 
7 2 6 30 0.00 0.00 
7 3 6 30 0.00 0.00 
7 4 6 30 0.00 0.00 
7 5 6 30 0.00 0.00 
7 6 6 30 0.00 0.00 

7 7 6 30 0.00 0.00 
7 8 6 30 0.00 0.00 

7 9 6 30 0.00 0.00 

I.' t"" C'V _ " 
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TC= 36 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 0.00 0,0 

3 0.00 0.0 --- ---------~----

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

9 33 35 3.00 48156.0 

10 36 41 5.64 72276.0 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 0.0 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 4.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 5.00 5.00 0.00 1.00 1.00 0.00 0.00 0,00 0.00 

4 0.00 0.00 0.00 5.00 3.00 4.00 1.00 1.00 0.00 

5 2.00 0.00 3.00 6.00 0.00 2.00 2.00 2.00 0.00 

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 6 26 0.00 .27 
1 2 6 34 0.00 .05 
1 3 6 36 0.00 0.00 
1 4 6 34 0.00 .05 

1 9 6 36 0.00 0.00 

2 1 2 8 .66 .77 

2 2 5 29 .16 .19 
2 3 6 28 0.00 .22 

2 4 6 28 0.00 .22 

2 5 6 26 0.00 .27 

2 6 6 28 0.00 .22 

2 7 6 26 0.00 .27 

2 8 6 36 0.00 0.00 

2 9 6 36 0.00 0.00 

3 1 1 13 .83 .63 

3 2 1 15 .83 .58 

3 3 6 34 0.00 .05 

3 4 5 29 .16 .19 

3 5 5 29 .16 .19 

3 6 6 36 0.00 0.00 

3 7 6 36 0.00 0.00 

3 8 6 36 0.00 0.00 

3 9 6 36 0.00 0.00 

4 1 6 34 0.00 .05 

4 2 6 36 0.00 0.00 

4 3 6 36 0.00 0.00 

4 4 1 15 .83 .58 

4 5 3 23 .50 .36 

4 6 2 16 .66 .55 
4 7 5 29 .16 .19 

4 8 5 23 .16 .36 

4 9 6 36 0.00 0.00 

5 1 4 24 .33 .33 

5 2 6 36 0.00 0.00 

5 3 3 23 .50 .36 

5 4 4 1.00 .88 

5 5 6 27 0.00 .25 

5 6 4 19 .33 .47 

5 7 4 19 .33 .47 

5 8 4 21 .33 .41 

5 9 6 34 0.00 .05 

6 1 6 31 0.00 .13 

6 2 6 31 0.00 .13 

6 3 6 36 0.00 0.00 

6 4 6 36 0.00 0.00 

6 5 6 36 0.00 0.00 

6 6 6 36 0.00 0.00 

6 7 6 36 0.00 0.00 

6 8 6 36 O.Ou 0.00 

6 9 6 36 O.Ou 0.00 

7 1 6 36 0.00 0.00 

7 2 6 36 0.00 0.00 

7 3 6 36 0,01.1 0,00 

7 4 6 36 0.00 0,00 

7 5 6 36 0,00 0.00 

7 6 6 36 0.00 0.00 

7 7 6 36 0,00 0.00 

7 8 6 36 0,00 0,00 

7 9 6 36 0.00 0.00 

WEEK= 7 
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RODUCT START FINISH PROD. TOTAL 
UMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 0.00 0.0 

3 0.00 0.0 

4 0.00 '0.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

9 42 45 3.60 57748.0 

10 0.00 0.0 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 0.0 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 6.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
-

3 1.00 1.00 0.00 5.00 5.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 1.00 1.00 6.00 5.00 5.00 0.00 

5 0.00 0.00 1.00 6.00 0.00 0.00 0.00 0.00 0.00 

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 6 32 0.00 .23 
1 2 6 40 0.00 .04 
1 3 6 42 0.00 0.00 
1 4 6 40 0.00 .04 
1 5 6 42 0.00 0.00 
1 6 6 40 0.00 .04 

.. 
2 2 1 30 .83 .28 
2 3 6 34 0.00 .19 
2 4 6 34 0.00 .19 
2 5 6 32 0.00 .23 
2 6 6 34 0.00 .19 
2 7 6 32 0.00 .23 
2 8 6 42 0.00 0.00 
2 9 6 42 0.00 0.00 
3 1 5 18 .16 .57 
3 2 5 20 .16 .52 
3 3 6 40 0.00 .04 
3 4 1 30 .83 .28 
3 5 1 30 .83 .28 
3 6 6 42 0.00 0.00 
3 7 6 42 0.00 0.00 
3 8 6 42 0.00 0.00 
3 9 6 42 0.00 0.00 
4 1 6 40 0.00 .04 
4 2 6 42 0.00 0.00 
4 3 6 42 0.00 0.00 
4 4 5 20 .16 .52 
4 5 5 28 .16 .33 
4 6 16 1.00 .61 
4 7 1 30 .83 .28 
4 8 1 24 .83 .42 
4 9 6 42 0.00 0.00 
5 1 6 30 0.00 .28 
5 2 6 42 0.00 0.00 
5 3 5 28 .16 .33 
5 4 4 1.00 .90 
5 5 6 33 0.00 .21 
5 6 6 25 0.00 .40 
5 7 6 25 0.00 .40 
5 8 6 27 0.00 .35 
5 9 6 40 0.00 .04 
6 1 6 37 0.00 .11 
6 2 6 37 0.00 .11 
6 3 6 42 0.00 0.00 
6 4 6 42 0.00 0.00 
6 5 6 42 0.00 0.00 
6 6 6 42 0.00 0.00 
6 7 6 42 0.00 0.00 
6 8 6 42 0.00 0.00 
6 9 6 42 0.00 0.00 
7 1 6 42 0.00 0.00 
7 2 6 42 o.Ou O.uO 
7 3 6 42 0.00 0.00 
7 4 6 42 0.00 u.OO 
7 5 6 42 0.00 0.00 
7 6 6 42 0.00 0.00 
7 7 6 42 0.00 0.00 
7 8 6 42 0.00 0.00 
7 9 6 42 0.00 .0.00 

WEEK= 8 

TC= 48 
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PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 43 43 .18 973.0 

2 0.00 0.0 

3 0.00 0.0 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

9 46 51 5.60 89609.0 

10 0.00 0.0 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 0.0 

1 1.00 1.00 0.00 1.00 0.00 1.00 1000 1.00 0.00 

2 6.00 0.00 0.00 0.00 1.00 0.00 1000 0.00 0.00 

3 6.00 6.00 1.00 0.00 0.00 .- 0 .00 0.00 0.00 0.00 

4 0.00 0.00 0.00 6.00 6.00 6.00 0.00 0.00 0.00 

5 0.00 0.00 6.00 6.00 0.00 0.00 0.00 0.00 0.00 

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 5 37 .16 .22 
1 2 5 45 .16 .06 
1 3 6 48 0.00 0.00 
1 4 5 45 .16 .06 
1 5 6 48 0.00 0.00 
1 6 5 45 .16 .06 
1 7 5 45 .16 .06 
1 8 5 45 .16 .06 

2 4 6 40 0.00 .16 

2 5 5 37 .16 .22 
2 6 6 40 0.00 .16 

2 7 5 37 .16 .22 

2 8 6 48 0.00 0.00 

2 9 6 48 0.00 0.00 

3 1 18 1.00 .62 
3 2 20 1.00 .58 

3 3 5 45 .16 .06 

3 4 6 36 0.00 .25 

3 5 6 36 0.00 .25 

3 6 6 48 0.00 0.00 

3 7 6 48 0.00 0.00 

3 8 6 48 0.00 0.00 

3 9 6 48 0.00 0.00 

4 1 6 46 0.00 .04 

4 2 6 48 0.00 0.00 

4 3 6 48 0.00 0.00 

4 4 20 1.00 .58 

4 5 28 1.00 .41 

4 6 16 1.00 .66 

4 7 6 36 0.00 .25 

4 8 6 30 0.00 .37 
4 9 6 48 0.00 0.00 

5 1 6 36 0.00 .25 

5 2 6 48 0.00 0.00 

5 3 28 1.00 .41 

5 4 4 1.00 .91 

5 5 6 39 0.00 .18 

5 6 6 31 0.00 .35 

5 7 6 31 0.00 .35 

5 8 6 33 O.ou .31 

5 9 6 46 0.00 .04 

6 1 6 43 0.00 .10 

6 2 6 43 0.00 .10 

6 3 6 48 0.00 0.00 

6 4 6 48 0.00 0.00 

6 5 6 48 0.00 0.00 

6 6 6 48 0.00 0.00 

6 7 6 48 0.00 0.00 

6 8 6 48 0.00 0.00 

6 9 6 48 0.00 u.OO 
7 1 6 48 O.Ou 0.00 

7 2 6 48 0.00 0.00 

7 3 6 48 0.0 ... 0.00 

7 4 6 48 0.00 0.00 

7 5 6 48 0.00 0.00 

7 6 6 48 0.00 0.00 

7 7 6 48 0.00 0.00 

7 8 6 48 0.00 0.00 

7 9 6 48 0.00 0.00 

WEEK: 9 

TC: 54 

PRODUCT START FINISH PROD. TOTAL 
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1 0.00 0.0 

2 0.00 0.0 

3 0.00 0.0 

4 0.00 0.0 

5 52 55 3.47 20856.0 

6 0.00 .. 0.0 
- - ,. 

7 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 

11 0.00 0 .. 0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 0.0 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 6.00 3.00 3.00 0.00 3.00 3.00 3.00 0.00 0.00 

4 0.00 0.00 0.00 3.00 3.00 3.00 0.00 3.00 0.00 

5 0.00 0.00 3.00 3.00 3.00 0.00 0.00 0.00 0.00 

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 6 43 0.00 .20 
1 2 6 51 0.00 .05 
1 :3 6 54 0.00 0.00 
1 4 6 51 0.00 .05 
1 5 6 54 0.00 0.00 
1 6 6 51 0.00 .05 
1 7 6 51 0.00 .05 
1 8 6 51 0.00 .05 
1 9 6 54 0.01,) 0.00 
2 1 8 1.00 .85 

2 6 6 46 0.00 .14 

2 7 6 43 0.00 .20 
2 8 6 54 0.00 0.00 
2 9 6 54 0.00 0.00 

3 1 18 1.00 .66 
3 2 :3 23 .50 .57 

3 :3 :3 48 .50 .11 
3 4 6 42 0.00 .22 

3 5 3 39 .50 .27 

3 6 3 51 .50 .05 

3 7 3 51' .50 .05 

3 8 6 54 0.00 0.00 

3 9 6 54 O.ou 0.00 

4 1 6 52 0.00 .03 

4 2 6 54 0.00 0.00 

4 3 6 54 0.00 0.00 

4 4 :3 23 .50 .57 

4 5 3 31 .50 .42 

4 6 3 19 .50 .64 

4 7 6 42 0.00 .22 

4 8 3 33 .50 .38 

4 9 6 54 0.00 0.00 

5 1 6 42 0.00 .22 
5 2 6 54 0.00 0.00 

5 3 3 31 .50 .42 
5 4 3 7 .50 .87 
5 5 3 42 .50 .22 
5 6 6 37 0.00 .31 
5 7 6 37 0.00 .31 
5 8 6 39 0.00 .27 
5 9 6 52 0.00 .03 

6 1 6 49 0.00 .09 

6 2 6 49 0.00 .09 
6 3 6 54 0.00 0.00 
6 4 6 54 0.00 0.00 

6 5 6 54 0.00 0.00 

6 6 6 54 0.00 0.00 
6 7 6 54 O.ou 0.00 

6 8 6 54 0.01..1 0.00 

6 9 6 54 0.00 0.00 

7 1 6 54 0.00 0.00 

7 2 6 54 0.00 1..1.00 

7 3 6 54 O.OU 0.00 

7 4 6 54 0.00 1..1.00 

7 5 6 54 0.00 0.00 

7 6 6 54 0.00 0.00 

7 7 6 54 0.00 0.00 

7 8 6 54 0.00 0.00 

7 9 6 54 O.ou 0.00 

WEEK= 10 

Te= 6 

PRODUCT START FINISH PROD. TOTAL 
NUI~BER DATE DATE TIME PROD. 



1 56 56 1.06 5774.0 

2 57 58 1.75 18704.0 

3 59 59 .52 6305.0 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

7 56 59 3.74 58011.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 

11 60 68 8.95 114634.0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 0.0 

1 4.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 0.00 

2 4.00 0.00 3.00 3.00 4.00 3.00 4.00 0.00 0.00 

3 2.00 1.00 2.00 0.00 1.00 1.00 1.00 0.00 0.00 

4 4.00 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 

5 5.00 0.00 0.00 5.00 5.00 5.00 5.00 5.00 4.00 

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 2 45 .66 .25 
1 2 5 56 .16 .06 
1 3 6 60 O.ou 0.00 
1 4 5 56 .16 .06 
1 5 6 60 O.OU 0.00 
1 6 5 56 .16 .06 
1 7 5 56 .16 .06 
1 8 5 56 .16 .06 
1 9 6 60 0.00 0.00 
2 1 2 10 .66 .83 
2 2 6 48 0.00 .20 
2 3 3 49 .50 .18 

2 8 6 60 u.Ou u.oo 
2 9 6 60 0.00 0.00 
3 1 4 22 .33 .63 
3 2 5 28 .16 .53 
3 3 4 52 .33 .13 
3 4 6 48 0.00 .20 
3 5 5 44 .16 .26 
3 6 5 56 .16 .06 
3 7 5 56 .16 .06 
3 8 6 60 0.00 0.00 
3 9 6 60 0.00 0.00 
4 1 2 54 .66 .10 
4 2 6 60 0.00 0.00 
4 3 6 60 0.00 0.00 
4 4 5 28 .16 .53 
4 5 6 37 0.00 .38 
4 6 6 25 0.00 .58 
4 7 6 48 0.00 .20 
4 8 5 38 .16 .36 
4 9 6 60 O.Ov 0.00 
5 1 1 43 .83 .28 
5 2 6 60 0.00 0.00 
5 3 6 37 0.00 .38 
5 4 1 8 .83 .86 
5 5 1 43 .83 .28 
5 6 1 38 .83 .36 
5 7 1 38 .83 .36 
5 8 1 40 .83 .33 
5 9 2 54 .66 .10 
6 1 6 55 0.00 .08 
6 2 6 55 0.00 .08 
6 3 6 60 0.00 0.00 
6 4 6 60 0.00 0.00 
6 5 6 60 0.00 0.00 
6 6 6 60 0.00 0.00 
6 7 6 60 0.00 O.ou 
6 8 6 60 0.00 0.00 
6 9 6 60 0.00 0.00 
7 1 6 60 O.OU 0.00 
7 2 6 60 0.00 0.00 
7 3 6 60 0.00 0.00 
7 4 6 60 0.00 0.00 
7 5 6 60 0.00 0.00 
7 6 6 60 0.00 0.00 
7 7 6 60 0.00 O.uu 

, 

7 8 6 60 0.00 0.00 

7 9 6 60 0.00 0.00 

WEEK= 11 

TC= 66 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 O.IJ 

______ <~o"<~ _ .. 



2 61 61 .09 962.0 

3 0.00 0.0 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 - - -----~ ----

7 0.00 ·0.0 

8 0.00 0.0 
--_ .. __ ._,-- -

9 0.00 0.0 

10 0.00 0.0 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 O.U 

14 0.00 0.0 

1 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 

3 6.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 

5 6.00 0.00 0.00 6.00 0.00 6.00 6.00 1 .. 00 0.00 

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 5 50 .16 .24 
1 2 6 62 0.00 .06 
1 3 6 66 0.00 0.00 
1 4 6 62 0.00 .06 
1 5 6 66 0.00 0.00 
1 6 6 62 0.00 .06 
1 7 6 62 0.00 .06 
1 8 6 62 0.00 .06 
1 9 6 66 0.00 0.00 
2 1 5 15 .16 .77 
2 2 6 54 0.00 .18 
2 3 5 54 .16 .18 
2 4 5 54 .16 .11; 
2 5 5 50 .16 .24 

3 1 22 l.OU .66 
3 2 28 1.00 .57 
3 3 6 58 0.00 .12 
3 4 6 54 0.00 .18 
3 5 6 50 0.00 .24 
3 6 6 62 0.00 .06 
3 7 6 62 O.OU .06 
3 8 6 66 O.OU 0.00 
3 9 6 66 0.00 U.OO 
4 1 6 60 0.00 .09 
4 2 6 66 0.00 0.00 
4 3 6 66 0.00 0.00 
4 4 28 1.00 .57 
4 5 6 43 0.00 .34 
4 6 6 31 0.00 .53 
4 7 6 54 0.00 .18 
4 8 6 44 0.00 .33 
4 9 6 66 0.00 0.00 
5 1 43 1.00 .34 
5 2 6 66 0.00 0.00 
5 3 6 43 0.00 .34 
5 4 8 1.00 .87 
5 5 6 49 0.00 .25 
5 6 38 1.00 .42 
5 7 38 1.00 .42 
5 8 40 1.00 .39 
5 9 6 60 0.00 .09 
6 1 6 61 O.OU .07 
6 2 6 61 0.00 .07 
6 3 6 66 0.00 0.00 
6 4 6 66 0.00 0.00 
6 5 6 66 0.00 0.00 
6 6 6 66 0.00 0.00 
6 7 6 66 0.00 0.00 
6 8 6 66 0.00 0.00 
6 9 6 66 0.00 0.00 
7 1 6 66 0.00 0.00 
7 2 6 66 0.00 0.00 
7 3 6 66 0.00 0.00 
7 4 6 66 0.00 0.00 
7 5 6 66 0.00 0.00 
7 6 6 66 0.00 0.00 
7 7 6 66 0.00 0.00 
7 8 6 66 0.00 0.00 
7 9 6 66 0.00 0.00 

WEEK= 12 

TC= 72 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 67 67 .66 7116.0 



3 
-.---. 

0.00 -'--- - ... ---
0.0 ----

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

1 0.00 0.0 

8 0.00 0.0 

9 69 15 6.51 104290.0 -- - - . 

10 0.00 0.0 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 0.0 

1 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 5.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 

3 6.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 6.00 4.00 4.00 0.00 0.00 0.00 

5 2.00 0.00 4.00 6.00 0.00 2.00 2.00 2.00 0.00 

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 5 55 .16 .23 
1 2 6 68 0.00 .05 
1 3 6 12 0.00 0.00 
1 4 6 68 0.00 .05 
1 5 6 12 0.00 0.00 
1 6 6 68 0.00 .05 
1 1 6 68 0.00 .05 
1 8 6 68 0.00 .05 
1 9 6 12 0.00 0.00 
2 1 1 16 .83 .11 
2 2 6 60 0.00 .16 
2 3 5 59 .16 .18 
2 4 5 59 .16 .18 
2 5 5 55 .16 .23 
2 6 5 59 .16 .18 
2 7 5 55 .16 .23 

3 3 6 64 o.ou .11 
3 4 6 60 0.00 .16 - - - _. 

3 5 6 56 0.00 .22 
3 6 6 68 0.00 .05 
3 1 6 68 0.00 .05 
3 8 6 12 0.00 0.00 
3 9 6 12 0.00 0.00 
4 1 6 66 0.00 .08 
4 2 6 72 o.ou 0.00 
4 3 6 12 0.00 0.00 
4 4 28 1.0U .61 
4 5 2 45 .66 .37 
4 6 2 33 .66 .54 
4 7 6 6U 0.00 .16 
4 8 6 50 0.00 .30 
4 9 6 12 0.00 0.00 
5 1 4 47 .33 .34 
5 2 6 72 0.00 0.00 
5 3 2 45 .66 .37 
5 4 8 1.00 .88 
5 5 6 55 0.00 .23 
5 6 4 42 .33 .41 
5 1 4 42 .33 .41 
5 8 4 44 .33 .38 
5 9 6 66 0.00 .08 
6 1 6 67 0.00 .06 
6 2 6 67 0.00 .06 
6 3 6 72 0.00 0.00 
6 4 6 72 0.00 0.00 
6 5 6 12 0.00 0.00 
6 6 6 12 0.00 0.00 
6 7 6 72 0.00 0.00 
6 8 6 12 o.OU 0.00 
6 9 6 72 0.00 0.00 
7 1 6 12 0.00 0.00 
7 2 6 12 0.00 0.00 
7 3 6 72 0.00 0.00 
7 4 6 72 0.00 0.00 
7 5 6 12 0.00 0.00 
7 6 6 12 0.00 0.00 
7 7 6 72 0.00 0.00 
1 8 6 12 0.00 0.00 

1 9 6 12 0.00 0.00 

WEEK= 13 

TC= 78 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 73 73 .36 1952.0 

2 76 76 1.01 10782.0 

3 0.00 0.0 



.. 0.00 0.0 - ---

5 0.00 0.0 

6 76 81 5.35 64255.0 

7 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 

11 0.00 0.0 

12 0.00 0.0 

13 73 73 .61 3688.0 

14 0.00 0.0 

1 2.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 0.00 

2 4.00 0.00 1.00 1.00 2.00 1.00 2.00 0.00 0.00 

3 6.00 3.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 3.00· 3.00 3.00 0.00 1.00 0.00 

5 3.00 0.00 3.00 6.00 4.00 4.00 4.00 1.00 0.00 

6 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 4 59 .33 .24 
1 2 5 73 .16 .06 
1 3 6 78 0.00 0.00 
1 4 5 73 .16 .06 
1 5 6 78 0.00 0.00 
1 6 5 73 .16 .06 
1 7 5 73 .16 .06 
1 8 5 73 .16 .06 
1 9 6 78 0.00 0.00 
2 1 2 18 .66 .76 
2 2 6 66 0.00 .15 
2 3 5 64 .16 .17 
2 4 5 64 .16 .17 
2 5 4 59 .33 .24 
2 6 5 64 .16 .17 
2 7 4 59 .33 .24 
2 8 6 78 0.00 0.00 
2 9 6 78 0.00 0.00 

3 5 6 62 o.ou .20 
3 6 6 74 0.00 .05 
3 7 6 74 0.00 .05 
3 8 6 78 0.00 0.00 
3 9 6 78 0.00 0.00 
4 1 6 72 0.00 .07 
4 2 6 78 0.00 0.00 
4 3 6 78 0.00 0.00 
4 4 3 31 .50 .60 
4 5 3 48 .50 .38 
4 6 3 36 .50 .53 

4 7 6 66 0.00 .15 
4 8 5 55 .16 .29 
4 9 6 78 0.00 0.00 
5 1 3 50 .50 .35 

5 2 6 78 0.00 0.00 

5 3 3 48 .50 .38 
5 4 8 1.00 .89 

5 5 2 57 .66 .26 

5 6 2 44 .66 .43 
5 7 2 44 .66 .43 

5 8 5 49 .16 .37 
5 9 6 72 0.00 .07 
6 1 5 72 .16 .07 
6 2 5 72 .16 .07 
6 3 6 78 0.00 0.00 

6 4 6 78 0.00 0.00 

6 5 6 78 0.00 0.00 

6 6 6 78 0.00 0.00 

6 7 6 78 0.00 0.00 

6 8 6 78 0.00 0.00 

6 9 6 78 0.00 0.00 

7 1 6 78 0.00 0.00 

7 2 6 78 0.00 0.00 

7 3 6 78 0.00 0.00 

7 4 6 78 0.00 0.00 
7 5 6 78 0.00 0.00 

7 6 6 78 0.00 0.00 

7 7 6 78 0.00 0.00 

7 8 6 78 0.00 0.00 

7 9 6 78 0.00 0.00 

WEEK= 14 

Te= 84 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 0.00 0.0 

3 0.00 0.0 

4 0.00 0.0 
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0.0 

6 82 82 1.23 14853.U 

7 0.00 0.0 

8 0.00 0.0 

9 83 85 2.71 43504.0 

10 0.00 0.0 

11 0.00 0.0 

12 0.00 0.0 

13 83 83 .58 3485.0 

14 0.00 0.0 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 6.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 2.00 2.00 2.00 0.00 1.00 0.00 

5 4.00 0.00 2.00 6.00 5.00 5.00 5.00 1.00 0.00 

6 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0;00 

1 1 6 65 0.00 .22 
1 2 6 79 0.00 .05 
1 3 6 84 0.00 0.00 
1 4 6 79 0.00 .05 
1 5 6 84 0.00 0.00 
1 6 6 79 0.00 .05 
1 7 6 79 O.Ou .05 
1 8 6 79 0.00 .05 
1 9 6 84 0.00 0.00 
2 1 4 22 .33 .73 
2 2 6 72 0.00 .14 
2 3 6 70 0.00 .16 
2 4 6 70 0.00 .16 
2 5 6 65 0.00 .22 
2 6 6 70 0.00 .16 
2 7 6 65 0.00 .22 
2 8 6 84 0.00 0.00 
2 9 6 84 0.00 0.00 
3 1 22 1.0U .73 
3 2 4 35 .33 .58 

3 7 6 80 0.00 .04 
3 8 6 84 0.00 0.00 
3 9 6 84 0.00 0.00 
4 1 6 78 0.00 .07 
4 2 6 84 0.00 0.00 
4 3 6 84 0.00 0.00 
4 4 4 35 .33 .58 
4 5 4 52 .33 .38 
4 6 4 40 .33 .52 
4 7 6 72 0.00 .14 
4 8 5 60 .16 .28 
4 9 6 84 0.00 0.00 

5 1 2 52 .66 .38 
5 2 6 84 0.00 0.00 

5 3 4 52 .33 .38 
5 4 8 1.00 .90 
5 5 1 58 .83 .30 
5 6 1 45 .83 .46 
5 7 1 45 .83 .46 
5 8 5 54 .16 .35 
5 9 6 78 0.00 .07 
6 1 5 77 .16 .08 
6 2 5 77 .16 .08 
6 3 6 84 0.00 0.00 
6 4 6 84 0.00 0.00 
6 5 6 84 0.00 0.00 
6 6 6 84 0.00 0.00 
6 7 6 84 0.00 0.00 
6 8 6 84 0.00 0.00 
6 9 6 84 0.00 0.00 
7 1 6 84 0.00 0.00 
7 2 6 84 0.00 0.00 
7 3 6. 84 0.00 0.00 
7 4 6 84 0.00 0.00 
7 5 6 84 0.00 0.00 
7 6 6 84 0.00 0.00 
7 7 6 84 0.00 0.00 
7 8 6 84 0.00 0.00 
7 9 6 84 0.00 0.00 

WEEK= 15 

TC= 9 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 85 85 .84 4543.0 

2 86 86 .59 6361.0 

3 O.Ou 0.0 

4 0.00 0.0 

5 0.00 0.0 
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6 o.ou 0.0 

7 0.00 0.0 

8 86 88 2.92 56240.0 

9 0.00 0.0 

10 89 124 35.38 452882.0 

11 0.00 0.0 

12 0.00 0.0 -.~~--~--~-.-----.-.- .-

13 85 85 .64 3890.0 

14 0.00 0.0 

1 2.00 1.00 0.00 leOO 0.00 1.00 1.00 1.00 0.00 

2 4.00 2.00 1.00 1.00 2.00 1.00 2.00 0.00 0.00 

3 1.00 1.00 1.00 2.00 2.00 0.00 0.00 0.00 0.00 

4 3.00 0.00 0.00 1.00 1.00 3.00 2.00 6.00 0.00 

5 3.00 0.00 1.00 6.00 4.00 4.00 4.00 4.00 3.00 

6 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 4 69 .33 .23 " 
1 2 5 84 .16 .06 
1 3 6 90 0.00 0.00 
1 4 5 84 .16 .06 
1 5 6 90 0.00 0.00 
1 6 5 84 .16 .06 
1 7 5 84 .16 .06 
1 8 5 84 .16 .06 
1 9 6 90 0.00 0.00 
2 1 2 24 .66 .73 
2 2 4 76 .33 .15 
2 3 5 75 .16 .16 
2 4 5 75 .16 .16 
2 5 4 69 .33 .23 
2 6 5 75 .16 .16 
2 7 4 69 .33 .23 
2 8 6 90 0.00 0.00 
2 9 6 90 0.00 0.00 
3 1 5 27 .16 .70 
3 2 5 40 .16 .55 
3 3 5 80 .16 .11 
3 4 4 76 .33 .15 

3 9 6 90 O.Ou o.uo 
4 1 3 81 .50 .10 
4 2 6 90 0.00 0.00 
4 3 6 90 0.00 0.00 
4 4 5 40 .16 .55 
4 5 5 57 .16 .36 
4 6 3 43 .50 .52 
4 7 4 76 .3~ .15 
4 8 60 1.00 .33 
4 9 6 90 0.00 0.00 
5 1 3 55 .50 .38 
5 2 6 90 0.00 0.00 
5 3 5 57 .16 .36 
5 4 8 leOO .91 
5 5 2 60 .66 .33 
5 6 2 47 .66 .47 
5 7 2 47 .66 .47 
5 8 2 56 .66 .37 
5 9 3 81 .50 .10 
6 1 5 82 .16 .08 
6 2 5 82 .16 .08 
6 3 6 90 0.00 0.00 
6 4 6 90 0.00 0.00 
6 5 6 90 0.00 0.00 
6 6 6 90 0.00 0.00 
6 7 6 90 0.00 0.00 
6 8 6 90 0.00 0.00 
6 9 6 90 0.00 0.00 
7 1 6 90 0.00 0.00 
7 2 6 90 0.00 0.00 
7 3 6 90 0.00 0.00 
7 4 6 90 0.00 0.00 
7 5 6 90 0.00 0.00 
7 6 6 90 0.00 0.00 
7 7 6 90 0.00 0.00 
7 8 6 90 0.00 0.00 
7 9 6 90 0.00 0.00 

WEEK: 16 

TC: 96 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 0.00 0.0 

3 0.00 0.0 

4 91 91 1.10 8862.0 

5 0.00 0.0 

6 0.00 0.0 



7 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 

11 0.00 0.0 

12 92 92 .13 527.0 

13 0.00 0.0 

14 0.00 0.0 - ---_. ----.---

1 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 6.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 0.00 0.00 0.00 6.00 6.00 0.00 0.00 0.00 0.00 

4 0.00 1.00 0.00 0.00 0.00 6.00 6.00 6.00 0.00 

5 1.00 0.00 0.00 6.00 1.00 2.00 2.00 2.00 0.00 

6 1.00 2.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 5 74 .16 .22 
1 2 6 90 0.00 .06 
1 3 6 96 0.00 0.00 • 
1 4 6 90 0.00 .06 
1 5 6 96 0.00 0.00 
1 6 6 90 0.00 .06 
1 7 6 90 0.00 .06 
1 8 6 90 0.00 .06 
1 9 6 96 0.00 0.00 
2 1 24 1.00 .75 
2 2 76 1.00 .20 
2 3 6 81 0.00 .15 
2 4 6 81 0.00 .15 
2 5 6 75 0.00 .21 
2 6 6 81 0.00 .15 
2 7 6 75 0.00 .21 
2 8 6 96 0.00 0.00 
2 9 6 96 0.00 0.00 
3 1 6 33 0.00 .65 
3 2 6 46 0.00 .52 
3 3 6 86 0.00 .10 
3 4 76 1.00 .20 
3 5 72 1.00 .25 
3 6 6 92 0.00 .04 

4 2 5 95 .16 .01 

4 3 6 96 0.00 0.00 

4 4 6 46 0.00 .52 

4 5 6 63 0.00 .34 

4 6 43 1000 .55 

4 7 76 1.00 .20 

4 8 60 1.00 .37 

4 9 6 96 0.00 0.00 

5 1 5 60 .16 .37 

5 2 6 96 0.00 0.00 

5 3 6 63 0.00 .34 

5 4 8 1.00 .91 

5 5 5 65 .16 .32 

5 6 4 51 .33 .46 

5 7 4 51 .33 .46 

5 8 4 60 .33 .37 

5 9 6 87 0.00 .09 

6 1 5 87 .16 .09 

6 2 4 86 .33 .10 

6 3 6 96 0.00 0.00 

6 4 5 95 .16 .01 

6 5 6 96 0.00 0.00 

6 6 6 96 0.00 0.00 

6 7 6 96 0.00 0.00 

6 8 6 96 0.00 0.00 

6 9 6 96 0.00 0.00 

7 1 6 96 0.00 0.00 

7 2 6 96 0.00 0.00 

7 3 6 96 0.00 0.00 

7 4 6 96 0.00 0.00 

7 5 6 96 0.00 0.00 

7 6 6 96 0.00 0.00 

7 7 6 96 0.00 O.UO 

7 8 6 96 0.00 0.00 

7 9 6 96 O.OU 0.00 

WEEK= 17 

TC= 102 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 97 97 .07 378.0 

2 0.00 0.0 

3 0.00 0.0 

4 98 98 .47 3778.0 

5 0.00 0.0 

6 
0.00 0.0 

7 0.00 0.0 



8 

9 

10 

11 

12 

13 

14 

1 

2 

3 

4 

5 

6 

7 

1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 

4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 

WEEK= 

TC= 

PRODUCT 
NUMBER 

1 

2 

3 

4 

5 

6 

7 

8 

2.00 

6.00 

0.00 

0.00 

1.00 

1.00 

0.00 

1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 

4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 .. 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 

18 

108 

97 

1.00 

6.00 

0.00 

1.00 

0.00 

2.00 

0.00 

START 
DATE 

103 

105 

97 

0.00 

0.00 

1.00 

0.00 

0.00 

0.00 

0.00 

4 
5 
6 
5 
6 
5. 
5 
5 
6 

6 
6 
5 
6 
5 
6 
6 
6 
6 
5 

6 
6 
6 

6 
6 

6 
5 
6 
6 

5 
4 
4 
4 
6 
5 
4 
6 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

FINISH 
DATE 

104 

105 

O.ou 

0.00 

0.00 

0.00 

.82 

0.00 

0.00 

1.00 

0.00 

6.00 

0.00 

6.00 

1.00 

0.00 

PROD. 
TIME 

1.50 

0.00 

0.00 

.77 

0.00 

0.00 

0.00 

0.00 

0.00 

1.00 

6.00 

0.00 

1.00 

0.00 

0.00 

78 
95 

102 
95 

102 
95 
95 
95 

102 
24 
76 
87 
87 
80 
87 
80 

102 
102 

39 
52 
91 
76 
72 
98 
98 

102 

52 
69 
43 
76 
60 

102 
65 

102 
69 

8 
70 
55 
55 
64 
93 
92 
90 

102 
100 
102 
102 
102 
102 
102 
102 
102 
lu2 
102 
102 
102 
102 
102 
102 

li.u 

0.0 

0.0 

0.0 

3296.0 

0.0 

0.0 

1.00 1.00 

0.00 1.00 

0.00 0.00 

6.00 6.00 

2.00 2.00 

0.00 0.00 

0.00 

.33 

.16 
0.00 

.16 
0.00 

.16 

.16 

.16 
0.00 
1.00 
1.00 
0.00 
0.00 
.16 

0.00 
.16 

0.00 
0.00 
0.00 
0.00 

.16 
1.00 
1.00 
0.00 
0.00 
0.00 

0.00 
0.00 
1.00 
1.00 
1.00 
0.00 

.16 
0.00 
0.00 
1.00 

.16 

.33 

.33 

.33 
0.00 

.16 

.33 
0.00 

.16 
0.00 
0.00 
0.00 
0.00 
O.OIJ 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

TOTAL 
PROD. 

8143.0 

0.0 

0.0 

6187.0 

0.0 

0.0 

0.0 

0.0 

1.00 

0.00 

0.00 

6.00 

2.00 

0.00 

0.00 

.23 

.06 
0.00 

.06 
0.00 
.06 
.06 
.06 

0.00 
.76 
.25 
.14 
.14 
.21 
.14 
.21 

0.00· 
0.00 

.61 

.49 

.10 

.25 

.29 

.03 

.03 
0.00 

.49 

.32 

.57 

.25 

.41 
0.00 

.36 
0.00 

.32 

.92 

.31 

.46 

.46 

.37 

.08 

.09 

.11 
0.00 

.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

~'---- - ~- ...,;,-
c;-"';~~~~~:::;::-.-. -- ----=--' :--:-'-~<~~;..." , --w::z-. ~';"__ .~~:~ 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

" 



- --- - . ~- ~-- .--..,,~ 
.--~ ---

y u.uu O.u 
10 0.00 0.0 

11 0.00 0.0 

12 103 103 .22 888.0 

13 0.00 0.0 

14 0.00 0.0 - - - ~- ---.- -- "-, - --. -- -----

1 3.00 2.00 0.00 2.00 0.00 2.00 2.00 2.00 0.00 

2 6.00 6.00 0.00 0.00 2.00 0.00 2.00 0.00 0.00 

3 0.00 0.00 2.00 6.00 6.00 0.00. 0.00 0.00 0.00 

4 0.00 1.00 0.00 0.00 0.00 6.00 6.00 6.00 0.00 

5 1.00 0.00 0.00 6.00 1.00 2.00 2.00 2.00 0.00 

6 1.00 2.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 3 81 .50 .25 
1 2 4 99 .33 .08 
1 3 6 108 0.00 O.uO 
1 4 4 99 .33 .08 
1 5 6 108 0.00 0.00 
1 6 4 99 .33 .08 
1 7 4 99 .33 .08 .. 
1 8 4 99 .33 .08 
1 9 6 108 0.00 0.00 
2 1 24 1.00 .77 
2 2 76 1.00 .29 
2 3 6 93 0.00 .13 
2 4 6 93 0.00 .13 
2 5 4 84 .33 .22 
2 6 6 93 0.00 .13 
2 7 4 84 .33 .22 
2 8 6 108 0.00 0.00 
2 9. 6 108 0.00 0.00 
3 1 6 45 0.00 .58 
3 2 6 58 0.00 .46 
3 3 4 95 .33 .12 
3 4 76 1.00 .29 
3 5 72 1.00 .33 
3 6 6 104 0.00 .03 
3 7 6 104 0.00 .03 
3 8 6 108 0.00 0.00 
3 9 6 108 0.00 0.00 
'+ 1 6 99 0.00 .08 

'._: -.C:,,:"~_ • •• • 

4 6 43 1.00 .60 
4 7 76 1.00 .29 
4 8 60 1.00 .44 

'+ 9 6 108 0.00 0.00 
5 1 5 70 .16 .35 
5 2 6 108 0.00 0.00 
5 3 6 75 0.00 .30 
5 4 8 1.00 .92 
5 5 5 75 .16 .30 
5 6 4 59 .33 .45 

5 7 4 59 .33 .45 

5 8 4 68 .33 .37 

5 9 6 99 0.00 .08 

6 1 5 97 .16 .10 

6 2 4 94 .33 .12 

6 3 6 108 0.00 0.00 

6 4 5 105 .16 .02 
6 5 6 108 0.00 0.00 

6 6 6 108 0.00 0.00 

6 7 6 108 0.00 0.00 

6 8 6 108 0.00 0.00 
6 9 6 108 0.00 0.00 
7 1 6 108 0.00 0.00 
7 2 6 108 0.00 0.00 

7 3 6 108 0.00 0.00 
7 4 6 108 0.00 0.00 
7 5 6 108 0.00 0.00 
7 6 6 108 0.00 0.00 
7 7 6 108 0.00 0.00 
7 8 6 lU8 O.OU 0.00 
7 9 6 lU8 0.00 0.00 

WEEK= 19 

TC= 114 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 109 109 .03 193.0 

2 0.00 0.0 

3 O.ou 0.0 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 



10' .... ---·f __ <" --.-.-- . - ,-.: -;p£. --- ---- - ..... .:..~'-~- -~--::= ---::;:---"~"--: ::~-,:-_."-;'::'''::-_''"' ~~--,~:-;':-;:~3:":-=- - -:~_:;:_ ~.-~- - ~~-::~ ... ~=~: .~--'- :':-.t~· :::¥--:-~~~:""~'~~SE;-9!,t.~}.~ 0.00 -- 0.0 -

11 0.00 0.0 

12 109 109 .48 1939.0 

13 0.00 0.0 

14 0.00 0.0 

1 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 0.00 

,- .. -- - -~ _._-
2 6.00 6.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 

3 0.00 0.00 1.00 6.00 6.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 0.00 0.00 6.00 6.00 6.00 0.00 

5 0.00 0.00 0.00 6.00 1.00 1.00 1.00 1.00 0.00 

6 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 5 86 .16 .24 
1 2 5 104 .16 .08 
1 3 6 114 0.00 0.00 
1 4 5 104 .16 .08 
1 5 6 114 0.00 0.00 
1 6 5 104 .16 .08 
1 7 5 104 .16 .08 
1 8 5 104 .16 .08 

114 0.00 0.00 -1 9 6 
2 1 24 1.00 .78 
2 2 76 1.00 .33 
2 :3 6 99 0.00 .13 
2 4 6 99 0.00 .13 
2 5 5 89 .16 .21 
2 6 6 99 0.00 .13 
2 7 5 89 .16 .21 
2 8 6 114 0.00 0.00 
2 9 6 114 0.00 0.00 
3 1 6 51 0.00 .55 
3 2 6 64 0.00 .43 
3 3 5 100 .16 .12 
3 4 76 1.00 .33 
3 5 72 1.00 .36 
3 6 6 110 0.00 .03 
3 7 6 110 0.00 .03 
3 8 6 114 0.00 0.00 
3 9 6 114 0.00 0.00 
4 1 6 105 0.00 .07 
4 2 6 111 0.00 .02 

3 114 0.00 0.00 .. --~~ - - --, 4 6 

4 7 76 .l.uu • 
4 8 60 1.00 .47 
4 9 6 114 0.00 0.00 

5 1 6 76 0.00 .33 
5 2 6 114 0.00 0.00 

5 3 6 81 0.00 .28 

5 4 8 1.00 .92 

5 5 5 80 .16 .29 

5 6 5 64 .16 .43 

5 7 5 64 .16 .43 

5 8 5 73 .16 .35 

5 9 6 105 0.00 .07 

6 1 5 102 .16 .10 

6 2 5 99 .16 .13 

6 3 6 114 0.00 0.00 

6 4 6 III O.ou .02 

6 5 6 114 0.00 0.00 

6 6 6 114 0.00 0.00 

6 7 6 114 0.00 0.00 

6 8 6 114 0.00 0.00 

6 9 6 114 0.00 0.00 

7 1 6 114 0.00 0.00 
7 2 6 114 0.00 0.00 

7 3 6 114 0.00 0.00 

7 4 6 114 0.00 0.00 
7 5 6 114 0.00 0.00 
7 6 6 114 0.00 0.00 

7 7 6 114 0.00 0.00 

7 8 6 114 0.00 0.00 
7 9 6 114 0.00 0.00 

WEEK= 2( 

TC= 12C 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 0.00 0.0 

3 0.00 0.0 

4 115 115 .12 1024.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 



~-,~ -- -- - .-
.- -.- - ~,.,..-.' -

"""'~ - ~-11 o.uo 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 0.0 

1 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -. -~ ,,-----

-------- ~- -

2 6.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
" - -- -.. _ .. -

- -- --+. -~- •• 

- --- --_. -- - ---- ._-. 

3 0.00 0.00 0.00 6.00 6.00 0.00 0.00 0.00 0.00 - _._--------

4 0.00 1.00 0.00 0.00 0.00 6.00 6.00 6.00 0.00 

5 1.00 0.00 0.00 6.00 0.00 1.00 1.00 1.00 0.00 

6 0.00 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 5 91 .16 .24 
1 2 6 110 0.00 .08 
1 3 6 120 0.00 0.00 
1 4 6 110 0.00 .08 
1 5 6 120 0.00 0.00 
1 6 6 110 0.00 .08 
1 7 6 110 0.00 .08 
1 8 6 110 0.00 .08 
1 9 6 120 0.00 0.00 
2 1 24 1.00 .80 
2 2 76 1.00 .36 .. 
2 3 6 105 0.00 .12 
2 4 6 105 0.00 .12 
2 5 6 95 0.00 .20 
2 6 6 105 0.00 .12 
2 7 6 95 0.00 .20 
2 8 6 120 0.00 0.00 
2 9 6 120 0.00 0.00 
3 1 6 57 0.00 .52 
3 2 6 70 0.00 .41 
3 3 6 106 0.00 .11 
3 4 76 1.00 .36 
3 5 72 1.00 .40 
3 6 6 116 0.00 .03 
3 7 6 116 0.00 .03 
3 8 6 120 0.00 0.00 
3 9 6 120 0.00 0.00 
4 1 6 III 0.00 .07 
4 2 5 116 .16 .03 
4 3 6 120 0.00 0.00 
4 4 6 70 0.00 .41 
4 5 6 87 0.00 .27 

4 9 
5 1 5 81 .16 .32 

5 2 6 120 0.00 0.00 

5 3 6 87 0.00 .27 

5 4 8 1.00 .93 

5 5 6 86 0.00 .28 

5 6 5 69 .16 .42 

5 7 5 69 .16 .42 

5 8 5 78 .16 .35 

5 9 6 111 0.00 .07 

6 1 6 108 0.00 .10 

6 2 5 104 .16 .13 

6 3 6 120 0.00 0.00 

6 4 5 116 .16 .03 

6 5 6 120 0.00 0.00 

6 6 6 120 0.00 0.00 

6 7 6 120 0.00 0.00 

6 8 6 120 0.00 0.00 

6 9 6 120 0.00 0.00 

7 1 6 120 0.00 0.00 

7 2 6 120 O.OU 0.00 

7 3 6 120 0.00 0.00 
7 4 6 120 0.00 0.00 
7 5 6 120 O.Ou 0.00 

7 6 6 120 0.00 0.00 

7 7 6 120 0.00 0.00 

7 8 6 120 0.00 0.00 

7 9 6 120 0.00 0.00 

WEEK= 21 

TC= 126 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 121 124 3.69 19935.0 

2 0.00 0.0 

3 0.00 0.0 

4 0.00 O.u 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 o.v 

8 0.00 0.0 

9 125 128 3.63 58158.0 

10 0.00 0.0 

11 0.00 o.v 



~~~>,+. "7"'-~-'--' ~~u----lO.13 4U55Ue V 
, > I2I 

13 0.00 0.0 

14 0.00 0.0 

1 4.00 4.00 0.00 4.00 0.00 4.00 4.00 4.00 0.00 

2 6.00 4.00 0.00 0.00 4.00 0.00 4.00 0.00 0.00 

3 2.00 2.00 ·4.00 4.00 4.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 2.00 2.00 6.00 4.00 4.00 0.00 

5 0.00 0.00 2.00 6.00 6.00 6.00 6.00 6.00 0.00 

6 6.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 2 93 .66 .26 
1 2 2 112 .66 .11 
1 3 6 126 0.00 0.00 
1 4 2 112 .66 .11 
1 5 6 126 0.00 0.00 
1 6 2 112 .66 .11 
1 7 2 112 .66 .11 
1 8 2 112 .66 .11 
1 9 6 126 0.00 0.00 
2 1 24 1.00 .80 
2 2 2 78 .66 .38 
2 3 6 III 0.00 .11 
2 4 6 III 0.00 .11 
2 5 2 97 .66 .23 

'It 

2 6 6 III 0.00 .11 
2 7 2 97 .66 .23 
2 8 ·6 126 0.00 0.00 
2 9 6 126 0.00 0.00 
3 1 4 61 .33 .51 
3 2 4 74 .33 .41 
3 3 2 108 .66 .14 
3 4 2 78 .66 .38 
3 5 2 74 .66 .41 
3 6 6 122 0.00 .03 
3 7 6 122 0.00 .03 
3 8 6 126 0.00 0.00 
3 9 6 126 0.00 0.00 
4 1 6 117 0.00 .07 
4 2 6 122 0.00 .03 
4 3 6 126 0.00 0.00 
4 4 4 74 .33 .41 
4 5 4 91 .33 .27 
4 6 43 1.00 .65 
4 7 2 78 .66 .38 

4 9 0 ~::'l- ...... ~ib ""ev'oJ 

5 1 6 87 0.00 .30 

5 2 6 126 O.ou 0.00 

5 3 4 91 .33 .27 

5 4 8 1.00 .93 

5 5 86 1.00 .31 

5 6 69 1.00 .45 

5 7 69 1.00 .45 

5 8 
78 1.00 .38 

5 9 6 117 0.00 .07 

6 1 
108 1.00 .14 

6 2 
104 1.00 .17 

6 3 6 126 0.00 0.00 

6 4 6 122 0.00 .03 

6 5 6 126 0.00 0.00 

6 6 6 126 0.00 0.00 

6 7 6 126 0.00 0.00 

6 8 6 126 0.00 0.00 

6 9 6 126 0.00 0.00 

7 1 6 126 0.00 0.00 

7 2 6 126 0.00 0.00 

7 3 6 126 0.00 0.00 

7 4 6 126 0.00 0.00 

7 5 6 126 0.00 0.00 

7 6 6 126 0.00 0.00 

7 7 6 126 0.00 0.00 

7 8 6 126 0.00 0.00 

7 9 6 126 0.00 0.00 

WEEK= 22 

TC; 132 

PRODUCT START FINISH PROD. TOTAL 

NUMBER DATE DATE TIME PROD. 

1 
0.00 0.0 

2 129 133 4.46 47661.0 

3 
0.00 0.0 

0.00 0.0 
4 

5 
0.00 0.0 

0.00 0.0 
6 

0.00 0.0 
7 

8 131 133 2.58 49645.0 

0.00 0.0 
9 

0.00 0.0 
10 

0.00 0.0 
11 

0.00 0.0 
12 

- --~,-- - ---------- ." 



. -
13 0.00 . 0.0 

14 0.00 0.0 

1 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 6.00 0.00 4.00 4.00 4.00 4.00 4.00 0.00 0.00 

3 2.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 2.00 0.00 0.00 2.00 2.00 2.00 0.00 2.00 0.00 

5 2.00 0.00 2.00 4.00 6.00· 6.00 ·6.00 6.00 2.00· 

6 4.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 2 95 .66 .28 
1 2 6 118 0.00 .10 
1 3 6 132 0.00 0.00 
1 4 6 118 0.00 .10 
1 5 6 132 0.00 0.00 
1 6 6 118 0.00 .10 
1 7 6 118 0.00 .10 
1 8 6 118 0.00 .10 
1 9 6 132 0.00 0.00 
2 1 24 1.00 .81 
2 2 6 84 0.00 .36 
2 3 2 113 .66 .14 
2 4 2 113 .66 .14 
2 5 2 99 .66 .25 
2 6 2 113 .66 .14 
2 7 2 99 .66 .25 
2 8 6 132 0.00 0.00 
2 9 6 132 0.00 0.00 
3 1 4 65 .33 .50 
3 2 4 78 .33 .40 
3 3 6 114 0.00 .13 
3 4 6 84 0.00 .36 
3 5 6 80 0.00 .39 
3 6 6 128 0.00 .03 
3 7 6 128 0.00 .03 
3 8 6 132 0.00 O.JO 
3 9 6 132 0.00 0.00 
4 1 4 121 .33 .08 
4 2 6 128 0.00 .03 
4 3 6 132 0.00 0.00 
4 4 4 78 .33 .40 
4 5 4 95 .33 .28 
4 6 4 47 .33 .64 
4 7 6 84 0.00 .36 
4 8 4 66 .33 .50 
4 9 6 132 0.00 0.00 

.. 7-' .,," .~u .., "' .66 .92 
!t. 2 10 4 1.0U .34 
5 5 86 -_. ---~-

1.00 .47 
5 6 69 

5 7 69 1.00 .47 

5 8 78 1.00 .40 
121 .33 .08 

5 9 4 
.66 .16 

6 1 2 110 
2 106 .66 .19 

6 2 
132 0.00 0.00 

6 :3 6 
6 128 0.00 .03 

6 4 0.00 
6 132 O.OW 

6 5 0.00 0.00 
6 132 6 6 0.00 0.00 
6 132 6 7 0.00 0.00 

6 8 6 132 
0.00 132 0.00 

6 9 6 0.00 
7 1 6 132 0.00 

6 132 0.00 0.00 
7 2 

132 0.00 0.00 
7 3 6 0.00 

6 132 0.00 
7 4 0.00 

6 132 0.00 
7 5 0.00 
7 6 6 132 0.00 

132 0.00 0.i.J0 
7 7 6 0.00 

6 132 0.00 
7 8 0.00 
7 9 6 132 0.00 

WEEK= 23 

TC= 138 

PRODUCT START FINISH PROD. TOTAL 

NUMBER DATE DATE TIME PROD. 

134 134 .68 3712.0 
1 

0.00 0.0 
2 

0.00 0.0 
3 

135 135 .17 1395.0 
4 

0.00 0.0 
5 

0.00 0.0 
6 

0.00 0.0 
7 

0.00 0.0 
8 

134 1.01 16210.0 
9 134 

135 148 13 .91 178146.0 
10 

0.00 0.0 
11 

134 .34 1363.0 
12 134 

0.00 o.u 
13 



13 0.00 0.0 ---,-,= ----,- ::,~~~'';;':,,:,,=~ --~-.~":' .•. ~-'. 

14 0.00 0.0 

1 3.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 0.00 

2 6.00 4.00 1.00 1.00 2.00 1.00 2.00 0.00 0.00 

3 1.00 1.00 1.00 4.00 4.00 0.00 0.00 0.00 0.00 "--_.- --- -.-

4 1.00 1.00 0.00 1.00 1.00 5.00 4.00 5.00 0.00 

5 2.00 0.00 1.00 6.00 2.00 3.00 3.00 3.00 1.00 

6 1.00 2.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 3 98 .50 .22 
1 2 5 123 .16 .10 
1 3 6 138 0.00 0.00 
1 4 5 123 .16 .10 
1 5 6 138 0.00 0.00 
1 6 5 123 .16 .10 
1 7 5 123 .16 .10 
.1 8 5 123 .16 .10 
1 9 6 138 0.00 0.00 
2 1 24 1.00 .82 
2 2 2 86 .66 .37 
2 3 5 118 .16 .14 
2 4 5 118 .16 .14 
2 5 4 103 .33 .25 
2 6 5 118 .16 .14 
2 .1 4 103 .33 .25 '" 2 8 6 138 0.00 0.00 
2 9 6 138 0.00 0.00 
3 1 5 70 .16 .49 
3 2 5 83 .16 .39 
3 3 5 119 .16 .13 
3 4 2 86 .66 .37 
3 5 2 82 .66 .40 
3 6 6 134 0.00 .02 
3 7 6 134 0.00 .02 
3 8 6 138 0.00 0.00 
3 9 6 138 0.00 0.00 
4 1 5 126 .16 .08 
4 2 5 133 .16 .03 
4 3 6 138 0.00 0.00 
4 4 5 83 .16 .39 
4 5 5 100 .16 .27 
4 '6 1 48 .83 .65 
4 7 2 86 .66 .37 
4 8 1 67 .83 .51 
4 9 6 138 0.00 0.00 
5 1 4 95 .33 .31 
5 2 6 138 0.00 0.00 

5 6 3 72 .50 .47 
5 7 3 72 .50 .47 ~:::""":=--~-:::--:~'---'--;.' ---- -

5 8 3 81 .50 .41 
5 9 5 126 .16 .08 
6 1 5 115 .16 .16 
6 2 4 110 .33 .20 
6 3 6 138 0.00 0.00 
6 4 5 133 .16 .03 

6 5 6 138 0.00 0.00 

6 6 6 138 0.00 0.00 

6 7 6 138 0.00 0.00 

6 8 6 138 0.00 0.00 

6 9 6 138 0.00 0.00 

7 1 6 138 0.00 0.00 

7 2 6 138 0.00 0.00 

7 3 6 138 0.00 0.00 

7 4 6 138 0.00 0.00 

7 5 6 138 0.00 0.00 
7 6 6 138 0.00 0.00 

7 7 6 138 0.00 0.00 

7 8 6 138 0.00 0.00 

7 9 6 138 0.00 0.00 

WEEK= 24 

TC= 144 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 0.00 0.0 

3 0.00 0.0 

4 139 140 1.37 11039.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 

0.00 0.0 
11 

0.00 0.0 
12 

0.00 0.0 
13 

0.00 0.0 
14 

__ zn -tiv::'"-cw ",.., -.,~_,-_.'=F~"-' 
-----.-~--~~-----.. ---........... "" .. "" ...... 



• A 1 2.00 0.00 0.00 0.00 0.00 .. 0.00' 0.00 0.00 0.00 

2 6.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 0.00 0.00 0.00 6.00 6.00 0.00 0.00 0.00 0.00 

4 0.00 2.00 0.00 0.00 0.00 6.00 6.00 6.00 0.00 
,-- --- ---

-, ~ ,,:--,:,: .. -:--,:-

5 2.00 0.00 0.00 6.00 0.00 2.00 2.00 2.00 0.00 
- - -------- --- ,,--- .. _--- . --

6 0.00 2.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 4 102 .33 .29 
1 2 6 129 0.00 .10 
1 3 6 144 0.00 0.00 
1 4 6 129 0.00 .10 
1 5 6 144 0.00 0.00 
1 6 6 129 0.00 .10 
1 7 6 129 0.00 .10 
1 8 6 129 0.00 .10 
1 9 6 144 0.00 0.00 
2 1 24 1.00 .83 
2 2 86 1.00 .40 
2 3 6 124 0.00 .13 
2 4 6 124 0.00 .13 
2 5 6 109 0.00 .24 
2 6 6 124 0.00 .13 
2 7 6 109 0.00 .24 
2 8 6 144 0.00 0.00 
2 9 6 144 O.ou 0.00 

~ 

3 1 6 76 0.00 .47 
3 2 6 89 0.00 .38 
3 3 6 125 0.00 .13 
3 4 86 1.0U .40 
3 5 82 1.00 .43 
3 6 6 140 0.00 .02 
3 7 6 140 0.00 .02 
3 8 6 144 0.00 0.00 
3 9 6 144 0.00 0.00 
4 1 6 132 0.00 .08 
4 2 4 137 .33 .04 
4 3 6 144 0.00 0.00 
4 4 6 89 0.00 .38 
4 5 6 106 0.00 .26 
4 6 48 1.00 .66 
4 7 86 1.00 .40 
4 8 67 1.00 .53 
4 9 6 144 0.00 0.00 
5 1 4 99 .33 .31 
5 2 6 144 0.00 0.00 
5 3 6 106 0.00 .26 
5 4 10 1.00 .93 

~ I .. 10 .:>:> ... , 
5 8 4 85 .33 .40 

5 9 6 132 0.00 .08 

6 1 6 121 O.OU .15 

6 2 4 114 .33 .20 

6 3 6 144 0.00 0.00 

6 4 4 137 .33 .04 

6 5 6 144 0.00 0.00 

6 6 6 144 0.00 0.00 

6 7 6 144 0.00 0.00 

6 8 6 144 0.00 0.00 

6 9 6 144 0.00 0.00 

7 1 6 144 0.00 0.00 

2 6 144 0.00 0.00 
7 0.00 0.00 
7 3 6 144 

6 144 0.00 0.00 
7 4 0.00 
7 5 6 144 0.00 

7 6 6 144 0.00 0.00 

7 7 6 144 0.00 0.00 

7 8 6 144 0.00 0.00 

7 9 6 144 0.00 0.00 

WEEK= 25 

TC= 15 

PRODUCT START FINISH PROD. TOTAL 

NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 150 151 1.67 17880.0 

3 149 149 .80 9637.0 

4 145 145 .39 3148.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

149 150 1.39 26762.0 
8 

u.ou 0.0 
9 

O.Ou o.u 
10 

O.ou 0.0 
11 

146 146 .25 1037.0 
12 

13 
0.00 u.u 

14 
O.Ou O.u 

O.ou u.OO 0.00 u.uu 0.00 u.OO 0.00 
1 3.00 0.00 



, ?nn n_nn () - n.() n ().I~ n --I"'I-n---n-::--:-n:-n-- ---.--('T-:-:-n'rr-- I"\-nn n ~ 1'\..1" 

2 6.00 4.00 2.00 2.00 2.00 2.00 2.00 0.00 0.00 

3 0.00 0.00 0.00 4.00 4.00 0.00 0.00 0.00 0.00 

4 2.00 1.00 0.00 0.00 0.00 4.00 4.00 6.00 0.00 

5 3.00 0.00 0.00 6.00 3.00 4.00 4.00 4.00 2.00 
- ~~---,-" .. -- ----- -- -~-

6 1.00 2.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 3 105 .50 .30 
1 2 6 135 0.00 .10 
1 3 6 150 0.00 0.00 
1 4 6 135 0.00 .10 
1 5 6 150 0.00 0.00 
1 6 6 135 0.00 .10 
1 7 6 135 0.00 .10 
1 8 6 135 0.00 .10 
1 9 6 150 0.00 0.00 
2 1 24 1.00 .84 
2 2 2 88 .66 .41 
2 3 4 128 .33 .14 
2 4 4 128 .33 .14 
2 5 4 113 .33 .24 
2 6 4 128 .33 .14 
2 7 4 113 .33 .24 
2 8 6 150 0.00 0.00 
2 9 6 150 0.00 0.00 
3 1 6 82 0.00 .45 
3 2 6 95 0.00 .36 
3 3 6 131 0.00 .12 

~. 

3 4 2 88 .66 .41 
3 5 2 84 .66 .44 
3 6 6 146 0.00 .02 
3 7 6 146 0.00 .02 
3 8 6 150 0.00 0.00 
3 9 6 150 0.00 0.00 
4 1 4 136 .33 .09 
4 2 5 142 .16 .05 
4 3 6 150 0.00 0.00 
4 4 6 95 0.00 .36 
4 5 6 112 0.00 .25 
4 6 2 50 .66 .66 
4 7 2 88 .66 .41 
4 8 67 1.00 .55 
4 9 6 150 0.00 0.00 
5 1 3 102 .50 .32 
5 2 6 150 0.00 0.00 
5 3 6 112 0.00 .25 
5 4 10 1.00 .93 
5 5 3 99 .50 .34 
5 6 2 78 .66 .48 

:> ':I .. J..)O . .).) .,,~ 

=,;£- 6 1 -=-, -: 5 - -:::..:--_c=.c.-:.=:. 126 ~'"C, .16 .16 

6 2 4 118 .33 .21 

6 3 6 150 0.00 0.00 

6 4 5 142 .16 .05 

6 5 6 150 0.00 0.00 

6 6 6 150 0.00 0.00 

6 7 6 150 0.00 0.00 

6 8 6 150 0.00 0.00 

6 9 6 150 0.00 0.00 

7 1 6 150 0.00 0.00 

7 2 6 150 0.00 0.00 

7 3 6 150 0.00 0.00 

7 4 6 150 0.00 0.00 

7 5 6 150 0.00 0.00 

7 6 6 150 0.00 0.00 

7 7 6 150 O.ou 0.00 

7 8 6 150 0.00 0.00 

7 9 6 150 0.00 0.00 

WEEK= 26 

TC= 156 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 0.00 0.0 

3 0.00 0.0 

4 0.00 0.0 

5 0.00 0.0 

6 151 157 6.48 77842.0 

7 0.00 0.0 

8 0.00 O.u 

9 O.ou O.u 

10 0.00 0.0 

0.00 0.0 
11 

0.00 0.0 
12 

O.ou U.u 
13 

O.ou o.u 
14 

0.00 0.00 0.00 0.00 0.00 O.UO 0.00 
1 1.00 0.00 

n" , _ ran 0.00 0.00 -.--=~ .. ~-



1 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 • .00 
. - - - ---~ ._----- - --- ------- -

3 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 6.00 0.00 0.00 6.00 6.00 6.00- 6.00 0.00 0.00 

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 _.- -- --- ----~ - ---

I 1 5 110 .16 .29 
1 2 6 141 0.00 .09 
1 3 6 156 0.00 0.00 
1 4 6 141 0.00 .09 
1 5 6 156 0.00 0.00 • 
1 6 6 141 0.00 .09 
1 7 6 141 0.00 .09 
1 8 6 141 0.00 .09 
1 9 6 156 0.00 0.00 
2 1 5 29 .16 .81 
2 2 6 94 0.00 .39 
2 3 5 133 .16 .14 
2 4 5 133 .16 .14 
2 5 5 118 .16 .24 
2 6 5 133 .16 .14 
2 7 5 118 .16 .24 
2 8 6 156 0.00 0.00 
2 9 6 156 0.00 0.00 
3 1 82 1.00 .47 
3 2 6 101 0.00 .35 
3 3 6 137 0.00 .12 

~ 

3 4 6 94 0.00 .39 
3 5 6 90 0.00 .42 
3 6 6 152 0.00 .02 
3 7 6 152 0.00 .02 
3 8 6 156 0.00 0.00 
3 9 6 156 0.00 0.00 
4 1 6 142 0.00 .08 
4 2 6 148 0.00 .05 
4 3 6 156 0.00 0.00 
4 4 6 101 0.00 .35 
4 5 6 118 0.00 .24 
4 6 6 56 0.00 .64 
4 7 6 94 0.00 .39 
4 8 6 73 0.00 .53 
4 9 6 156 0.00 0.00 
5 1 102 1.00 .34 
5 2 6 156 0.00 0.00 
5 3 6 118 0.00 .24 
5 4 10 1.00 .93 
5 5 99 1.00 .36 
5 6 78 1.00 .50 
5 7 78 1.00 .50 
5 8 6 93 0.00 .40 

6 3 6 156 0.00 0.00 
6 4 6 148 0.00 .05 
6 5 6 156 0.00 0.00 
6 6 6 156 O.OU 0.00 
6 7 6 156 0.00 0.00 
6 8 6 156 O.OU 0.00 
6 9 6 156 0.00 0.00 
7 1 6 156 0.00 0.00 
7 2 6 156 0.00 0.00 
7 3 6 156 0.00 0.00 
7 4 6 156 0.00 0.00 
7 5 6 156 0.00 0.00 
7 6 6 156 0.00 0.00 
7 7 6 156 0.00 0.00 
7 8 6 156 0.00 0.00 
7 9 6 156 0.00 0.00 

WEEK= 27 

TC= 162 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 O.U 

2 0.00 0.0 

3 157 157 .89 10748.0 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 O.u 

9 O.ou 0.0 

10 0.00 0.0 

11 158 184 26.96 345139.0 

12 o.Ou 0.0 

13 0.00 O.ll 

14 O.Oll O.U 

1 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1.00 0.00 1.00 1.00 1.uO 1.00 1.00 0.00 0.00 
2 



;.;> ~ '-''-tl (),_ on () _ n.rL. 

3 6.00 S.OO U.DO 

4 0.00 0.00 0.00 

5 6.00 0.00 0.00 

6 0.00 0.00 0.00 

7 0.00 0.00 0.00 

1 1 5 
1 2 6 
1 3 6 
1 4 6 
1 5 6 
1 6 6 
1 7 6 
1 8 6 
1 9 6 
2 1 5 
2 2 6 
2 3 5 
2 4 5 
2 5 5 
2 6 5 
2 7 5 
2 8 6 
2 9 6 
3 1 
3 2 1 
3 3 6 
3 4 6 
3 5 6 
3 6 6 
3 7 6 
3 8 6 
3 9 6 
4 1 6 
4 2 6 
4 3 6 
4 4 1 
4 5 6 
4 6 6 
4 7 6 
4 8 6 
4 9 6 
5 1 
5 2 6 
5 3 6 
5 4 
5 5 5 
5 6 
5 7 
5 8 1 
5 9 6 
6 1 6 

0 .. v 

~'~'''.:j.:"" :JL."&~=",, .. 
6 6 

~~'" 
6 

6 7 6 
6 8 6 
6 9 6 
7 1 6 
7 2 6 
7 3 6 
7 4 6 
7 5 6 
7 6 6 
7 7 6 
7 8 6 
7 9 6 

WEEK= 28 

TC" 168 

PRODUCT 
NUMBER 

START 
DATE 

FINISH 
DATE 

1 

2 

3 163 163 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 1.00 0.00 O.OU 

2 1.00 0.00 1.00 

3 6.00 6.00 0.00 

ll:: n,n n~~lll -n;im1 ~ . (I • (l{l n:nn 
0.00 O.uo u.uo 0.00 u.oo 

5.00 0.00 0.00 0.00 0.00 

6.00 1.00 6.00 6.0{) 5.00 

0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 

115 .16 .29 
147 0.00 .09 
162 0.00 0.00 
147 0.00 .09 
162 0.00 0.00 
147 0.00 .09 
147 0.00 .09 
147 0.00 .09 
162 0.00 0.00 

34 .16 .79 
100 0.00 .38 
138 .16 .14 
138 .16 .14 
123 .16 .24 
138 .16 .14 
123 .16 .24 
162 0.00 0.00 
162 0.00 0.00 

82 1.00 .49 
102 .83 .37 
143 0.00 .11 
100 0.00 .38 

96 0.00 .40 
158 0.00 .02 
158 0.00 .02 
162 0.00 0.00 
162 0.00 0.00 
148 0.00 .08 
154 0.00 .04 
162 0.00 0.00 
102 .83 .37 
124 0.00 .23 

62 0.00 .61 
100 0.00 .38 

79 0.00 .51 
162 0.00 0.00 
102 1.00 .37 
162 0.00 0.00 
124 0.00 .23 

10 1.00 .93 
104 .16 .35 

78 1.00 .51 
78 1.00 .51 
94 .83 .41 

148 0.00 .08 
138 0.00 .14 

.- . 
·:}.U~--- ~.:o-e:c:C·~',.:·~: 0.-00 

162 a .(ju~-- 0.00 

PROD. 
TIME 

0.00 

0.00 

.78 

0.00 

0.00 

0.00 

0.00 

0.00 

O.OU 

O.OU 

0.00 

0.00 

0.00 

o.ou 

0.00 

1.00 

0.00 

162 0.00 
162 0.00,) 
162 0.00 
162 0.00 
162 0.00 
162 0.00 
162 0.00 
162 0.00 
162 0.00 
162 0.00 
162 0.00 
162 0.00 

TOTAL 
PROD. 

0.0 

0.0 

9427.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.u 

o.uo o.ou 

1.00 1.00 

0.00 o.ou 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 0.00 

1.00 0.00 

0.00 0.00 

n; ('\(1" . - ~ " -- - . 

0.00 

0.00 

0.00 

0.00 

0.00 

- -"- - -- -----... _-- --

0.00 

0.00 

0.00 



4 

5 

6 

7 

1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2-
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 

, 
-

0.00 

6.00 

0.00 

0.00 

1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 

0.00 

0.00 

0.00 

0.00 

n An 

0.00 

0.00 

0.00 

0.00 

5 
6 
6 
6 
6 
6 
6 
6 
6 
5 
6 
5 
5 
5 
5 
5 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 

6 

6 
6 
6 
6 

n ..... ,.... 

6.00 

6.00 

0.00 

0.00 

..... _- " ,... 

0.00 

0.00 

0.00 

0.00 

120 
153 
168 
153 
168 
153 
153 
153 
168 

39 
106 
143 
143 
128 
143 
128 
168 
168 

82 
102 
149 
106 
102 
164 
164 
168 
168 
154 
160 
168 
102 
130 

68 
106 

85 
168 
102 
168 
130 

10 
110 

78 
78 
94 

154 
144 
136 
168 

rl ,...A. n ~~ ~ ~n "'-"'<"-

0.00 0.00 0.00 0.00 

6.00 6.00 6.00 0.00 

0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

.16 .28 
0.00 .08 
0.00 0.00 
0.00 .08 
0.00 0.00 
0.00 .08 
0.00 .08 
0.00 .08 
0.00 0.00 

.16 .76 
0.00 .36 

.16 .14 

.16 .14 

.16 .23 

.16 .14 

.16 .23 
0.00 0.00 
0.00 0.00 
1.00 .51 
1.00 .39 
0.00 .11 
0.00 .36 
0.00 .39 
0.00 .02 
0.00 .02 
0.00 0.00 
0.00 0.00 
0.00 .08 
0.00 .04 
0.00 0.00 
1.00 .39 
0.00 .22 
0.00 .59 
0.00 .36 
0.00 .49 
0.00 0.00 
1.00 .39 
0.00 0.00 
0.00 .22 
1.00 .94 
0.00 .34 
1.00 .53 
1.00 .53 
1.00 .44 
0.00 .08 
0.00 .14 
0.00 .19 
0.00 0.00 

11**'; . ~ M ?tbh:,: . Us --a PC -
6 8 6 168 0.00 0.00 
6 9 6 168 0.00 0.00 
7 1 6 168 0.00 0.00 
7 2 6 168 0.00 0.00 
7 3 6 168 0.00 0.00 
7 4 6 168 0.00 0.00 
7 5 6 168 o.ou 0.00 
7 6 6 168 0.00 0.00 
7 7 6 168 0.00 0.00 
7 8 6 168 0.00 0.00 
7 9 6 168 0.00 0.00 

WEEK= 29 

TC= 174 

PRODUCT START FINISH PROD. TOTAL 

NUMBER DATE DATE TIME PROD. 

1 171 171 .57 3107.0 

2 
0.00 0.0 

3 169 170 2.23 26847.0 

4 
0.00 0.0 

5 
0.00 0.0 

6 
0.00 0.0 

7 
0.00 0.0 

8 
0.00 0.0 

9 
0.00 0.0 

10 
0.00 0.0 

0.00 0.0 
11 

0.00 0.0 
12 

0.00 0.0 
13 

0.00 0.0 
14 

1 3.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 0.00 

2 2.00 0.00 2.00 2.00 3. UO 2.00 3.00 o.uO 0.00 

3 6.00 6.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 

,," Il nn ".Oll 

--------- -~ 



-----~-~--."-, -- ---

---------

5 6.00 0.00 0.00 6.00 0.00 6.00 6.00 6.00 0.00 

6 0.00 0.00 0.00 0.00 0.00 0.00 -0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 -0.00 0.00 0.00 0.00 

1 1 3 123 .50 .29 - -_. --- - ---_. - ~ .. -------------.. ----

1 2 5 158 .16 .09 1 3 6 174 0.00 0.00 1 4 5 158 .16 .09 1 5 6 174 0.00 0.00 1 6 5 158 .16 .09 1 7 5 158 .16 .09 1 8 5 158 .16 .09 1 9 6 174 0.00 0.00 2 1 4 43 .33 .75 2 2 6 112 0.00 .35 2 3 4 147 .33 .15 2 4 4 147 .33 .15 2 5 3 131 .50 .24 2 6 4 147 .33 .15 2 7 3 131 .50 .24 2 8 6 174 0.00 0.00 2 9 6 174 0.00 0.00 3 1 82 1.00 .52 3 2 102 1.00 .41 3 3 5 154 .16 .11 3 4 6 112 0.00 .35 3 5 6 108 0.00 .37 3 6 6 170 0.00 .02 3 7 6 170 0.00 .02 3 8 6 174 0.00 0.00 3 9 6 174 0.00 0.00 4 1 6 160 0.00 .08 
0.00 ~ 4 2 6 166 .04 4 3 6 174 0.00 0.00 4 4 102 1.00 .41 4 5 6 136 0.00 .21 4 6 6 74 0.00 .57 4 7 6 112 0.00 .35 4 8 6 91 0.00 .47 4 9 6 174 0.00 0.00 5 1 102 1.00 .41 5 2 6 174 0.00 0.00 5 3 6 136 0.00 .21 5 4 10 1.00 .94 5 5 6 116 0.00 .33 5 6 78 1.00 .55 5 7 78 1.00 .55 5 8 94 1.00 .45 5 9 6 160 0.00 .08 6 1 6 150 0.00 .13 6 2 6 142 0.00 .18 6 3 6 174 0.00 0.00 

0.00 .04 ---. - -~--

6 4 6 166 
6 5 6 174 0.00 0.00 

., 
. , ..•. _-_._._._--- ---- .. _- ----'--' ... _--

--:--~~ ---
7 1 6 174 0.00 0.00 
7 2 6 174 0.00 0.00 
7 3 6 174 0.00 0.00 
7 4 6 174 0.00 0.00 
7 5 6 174 0.00 0.00 
7 6 6 174 0.00 0.00 
7 7 6 174 0.00 0.00 
7 8 6 174 0.00 0.00 
7 9 6 174 0.00 0.00 

WEEK= 3 

TC= 18 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 175 175 .09 527.0 

2 0.00 0.0 

3 0.00 0.0 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 

11 O.Ou 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 0.0 

1 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 0.00 

2 0.00 0.00 0.00 0.00 1.1.10 0.00 1.00 0.00 0.00 

3 6.00 6.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 6.00 4 

" ~AOO 0.00 0.00 6.00 0.00 6.00 6.00 6.00 0.00 f . t 



. . , ? nn " n" " n" (1 ""r. t'L ('\ f"I. " nn ~"p ___ "n/"1..I"\ ~~.~n 

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 5 128 .16 .28 
1 2 5 163 .16 .09 
1 3 6 180 0.00 0.00 
1 4 5 163 .16 .09 
1 5 6 180 0.00 0.00 

- --- ---- ----

1 6 5 163 .16 .09 
1 1 5 163 .16 .09 
1 8 5 163 .16 .09 
1 9 6 180 0.00 0.00 
2 1 6 49 0.00 .12 
2 2 6 118 0.00 .34 
2 3 6 153 0.00 .15 
2 4 6 153 0.00 .15 
2 5 5 136 .16 .24 
2 6 6 153 0.00 .15 
2 1 5 136 .16 .24 
2 8 6 180 0.00 0.00 
2 9 6 180 0.00 0.00 
3 1 82 1.00 .54 
3 2 102 1.00 .43 
3 3 5 159 .16 .11 
3 4 6 118 0.00 .34 
3, 5 6 114 0.00 .36 
3 6 6 116 0.00 .02 
3 1 6 116 0.00 .02 
3 8 6 180 0.00 0.00 
3 9 6 180 0.00 0.00 
4 1 6 166 0.00 .01 
4 2 6 112 0.00 .04 
4 3 6 180 0.00 0.00 
4 4 102 1.00 .43 
4 5 6 142 0.00 .21 
4 6 6 80 0.00 .55 
4 1 6 118 0.00 .34 
4 8 6 91 0.00 .46 
4 9 6 180 0.00 0.00 
5 1 102 1.00 .43 
5 2 6 180 0.00 0.00 
5 3 6 142 0.00 .21 
5 4 10 1.00 .94 
5 5 6 122 0.00 .32 
5 6 18 1.00 .56 
5 1 18 1.00 .56 
5 8 94 1.00 .41 ' 
5 9 6 166 0.00 .01 
6 1 6 156 0.00 .l~ 
6 2 6 148 0.00 .17 
6 3 6 180 0.00 0.00 
6 4 6 112 0.00 .04 

-- ----------

6 5 6 180 0.00 0.00 
6 6 6 180 0.00 0.00 
6 1 6 180 0.00 0.00 
6 8 6 180 0.00 0.00 

..... ::9 ..... ~ --0 'm h-G.I n hti • _.,E_ w. __ ilia 
180 0.00 0.00 . ------

1 4 6 0.00 
1 5 6 180 0.00 

180 0.00 0.00 
1 6 6 0.00 180 0.00 
1 1 6 0.00 

6 180 O.ou 
1 8 180 0.00 0.00 
1 9 6 

WEEK: 31 

TC= 186 

PRODUCT START FINISH PROD. TOTAL 

NUMBER DATE DATE TIME PROD. 

0.00 0.0 
1 

2 184 184 .14 1958.0 

3 181 183 2.26 21235.0 

4 0.00 ·0.0 

5 0.00 0.0 

6 185 188 3.52 42278.0 

1 0.00 0.0 

0.00 0.0 
8 

0.00 0.0 
9 

10 0.00 O.u 

0.00 0.0 
11 

0.00 0.0 
12 

0.00 0.0 
13 

0.00 O.u 
14 

1 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4.00 4.00 4.00 4.00 0.00 0.00 
2 4.00 0.00 4.00 

0.00 0.00 0.00 0.00 0.00 
3 6.00 4.00 0.00 0.00 

0.00 O.ou 0.00 0.00 0.00 
0.00 0.00 4.00 

4 0.00 

6.00 2.lJO 6.0lJ 6.00 4.00 0.00 

5 6.0 0 0.00 0.00 



.LL ... ~ ... .LVeJ...J "Tv.J"'''''.'''' 
- - -• ~ ~n n nn ,'I ,...,..... " ~- "'-- ,'''' ~ .. : ':"-
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 2 130 .66 .30 
1 2 6 169 0.00 .09 
1 3 6 186 0.00 0.00 - --, -~----

1 4 6 169 0.00 .09 
1 5 6 186 0.00 0.00 
1 6 6 169 0.00 .09 

_ ... -~--- -- ---

I 7 6 169 0.00 .09 
1 8 • 6 169 0.00 .09, 
1 9 6 186 0.00 0.00 - ---. --- -----

2 1 2 51 .66 .72 
2 2 6 124 0.00 .33 
2 3 2 155 .66 .16 
2 ,4 2 155 .66 .16 
2 5 2 138 .66 .25 
2 6 2 155 .66 .16 
2 7 2 138 .66 .25 
2 8 6 186 0.00 0.00 
2 9 6 186 0.00 0.00 
3 1 82 1.00 .55 
3 2 2 104 .66 .44 
3 3 6 165 0.00 .11 
3 4 6 124 0.00 .33 
3 5 6 120 0.00 .35 
3 6 6 182 0.00 .02 
3 7 6 182 0.00 .02 
3 8 6 186 0.00 0.00 
3 9 6 186 0.00 0.00 
4 1 6 172 0.00 .07 
4 2 6 178 O.Ou .04 
4 3 6 186 0.00 0.00 
4 4 2 104 .66 .44 
4 5 6 148 0.00 .20 
4 6 6 86 0.00 .53 
4 7 6 124 0.00 .33 
4 8 6 103 0.00 .44 
4 9 6 186 0.00 0.00 
5 1 102 1.0U .45 
5 2 6 186 0.00 0.00 
5 3 6 148 0.00 .20 
5 4 10 1.00 .94 
5 5 4 126 .33 .32 
5 6 78 1.00 .58 
5 7 78 1.00 .58 
5 '8 2 96 .66 .48 
5 9 6 172 0.00 .07 
6 1 6 162 0.00 .12 
6 2 6 154 0.00 .17 
6 3 6 186 0.00 0.00 
6 4 6 178 0.00 .04 
6 5 6 186 0.00 0.00 
6 6 6 186 0.00 0.00 
6 7 6 186 0.00 0.00 
6 8 6 186 O.ou 0.00,) 
6 9 6 186 0.00 0.00 
7 1 6 186 0.00 0.00 

--"';"0~ 

6 10" 0.00 0.00 
7 6 0.00 

6 186 0.00 
7 7 0.00 

6 186 0.00 
7 8 0.00 

6 1 At. 0.00 
7 9 

WEEK= 32 

TC= 192 

PRODUCT START FINISH PROD. TOTAL 

NUMBER DATE DATE TIME PROD. 

0.00 0.0 
1 

0.00 O.u 
2 

0.00 0.0 
3 

0.00 0.0 
4 

0.00 0.0 
5 

6 189 199 10.63 127569.0 

o.ou 0.0 
7 

0.00 0.0 
8 

0.00 0.0 
9 

0.00 0.0 
10 

0.00 0.0 
11 

u.Ou O.U 
12 

o.UU 0.0 
13 

o.Ou o.u 
14 

0.00 0.00 0.00 0.00 0.00 0.00 
1 0.00 0.00 0.00 

0.00 O.UO 0.00 0.00 0.00 0.00 
2 0.00 0.00 0.00 

O.uO 0.00 0.00 0.00 0.00 
3 6.00 0.00 0.00 0.00 

o.uo LI.LlU 0.00 O.LlO 0.00 
0.00 0.00 LI.OO 

4 0.00 

6.00 6.00 6.00 0.00 0.00 
0.00 0.00 6.00 

5 6.00 

0.00 O.LlO u.OO 0.00 0.00 0.00 

6 0.00 0.00 0.00 



1 2.00 0.00 0.00 0.00 0.00 0.00 n_no 0_00 o it~n 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 6 136 0.00 .29 
1 2 6 175 0.00 .08 
1 3 6 192 0.00 0.00 
1 4 6 175 

- - --- -- -- -
0.00 .08 

1 5 6 192 0.00 0.00 
1 6 6 175 0.00 .08 
1 1 6 175 0.00 .08 
1 8 6 175 0.00 .08 
1 9 6 192 0.00 0.00 
2 1 6 57 

~ _M_ __ 
0.00 .70 

2 2 6 130 0.00 .32 
2 3 6 161 0.00 .16 
2 4 6 161 0.00 .16 
2 5 6 144 0.00 .25 
2 6 6 161 0.00 .16 
2 7 6 144 0.00 .25 
2 8 6 192 0.00 0.00 
2 9 6 192 0.00 0.00 
3 1 82 1.00 .57 
3 2 6 110 0.00 .42 
3 3 6 171 0.00 .10 
3 4 6 130 0.00 .32 
3 5 6 126 0.00 .34 
3 6 6 188. 0.00 .02 
3 7 6 188 0.00 .02 
3 8 6 192 0.00 0.00 
3 9 6 192 0.00 0.00 
4 1 6 178 0.00 .07 
4 2 6 184 0.00 .04 
4 3 6 192 0.00 0.00 
4 4 6 110 0.00 .42 
4 5 6 154 0.00 .19 
4 6 6 92 0.00 .52 
4 7 6 130 0.00 .32 
4 8 6 109 0.00 .43 
4 9 6 192 0.00 0.00 
5 1 102 1.00 .46 
5 2 6 192 0.00 0.00 
5 3 6 154 0.00 .19 
5 4 10 1.00 .94 
5 5 126 1.00 .34 
5 6 78 1.00 .59 
5 7 78 1.00 .59 
5 8 6 102 0.00 .46 
5 9 6 178 0.00 .07 
6 1 6 168 0.00 .12 
6 2 6 160 0.00 .16 
6 3 6 192 0.00 0.00 
6 4 6 184 0.00 .04 
6 5 6 192 0.00 0.00 
6 6 6 192 0.00 0.00 
6 7 6 192 0.00 0.00 
6 8 6 192 0.00 0.00 
6 9 6 192 0.00 0.00 
7 1 6 192 0.00 0.00 
7 2 6 192 0.00 0.00 
7 3 6 192 0.00 0.00 

7 8 6 192 

7 9 6 192 

WEEK= 33 

TC" 198 

PRODUCT START FINISH PROD. TOTAL 

NUMBER DATE DATE TIME PROD. 

1 194 194 .78 4213.0 

2 193 193 .32 3478.0 

3 0.00 0.0 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 

11 
0.00 0.0 

12 0.00 0.0 

13 0.00 o.v 

14 0.00 0.0 

1 2.00 1.00 0.00 1.00 O.uO 1.00 1.00 1.00 0.00 

2 1.00 0.00 1.00 1.00 2.UO 1.00 2.00 0.00 0.00 

3 6.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 6.00 0.00 o.ou 6.00 6.UO 6.0U 6.00 0.00 0.00 

6 0.00 0.00 0.00 U.OO u.uO U.UU 0.00 (1.00 0.00 

~ ... " A_An 0_00 0.00 il.OO 0.00 ,1.00 0.00 
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1 1 4 140 .33 .29 
1 2 5 180 .16 .09 
1 3 6 198 0.00 0.00 
1 4 5 180 .16 .09 
1 5 6 198 0.00 0.00 
1 6 5 180 .16 .09 
1 7 5 180 .16 .09 
1 8 5 180 .16 .09 
1 9 6 198 0.00 0.00 
2 1 5 62 .16 .68 
2 2 6 136 0.00 .31 
2 3 5 166 .16 .16 
2 4 5 166 .16 .16 
2 5 4 148 .33 .25 
2 6 5 166 .16 .16 
2 7 4 148 .33 .25 
2 8 6 198 0.00 0.00 
2 9 6 198 0.00 0.00 
3 1 82 1.00 .58 
3 2 6 116 0.00 .41 
3 3 5 176 .16 .11 
3 4 6 136 0.00 .31 
3 5 6 132 0.00 .33 
3 6 6 194 0.00 .02 
3 7 6 194 0.00 .02 
3 8 6 198 0.00 0.00 
3 9 6 198 0.00 0.00 
4 1 6 184 0.00 .07 
4 2 6 190 0.00 .04 
4 3 6 198 0.00 0.00 
4 4 6 116 0.00 .41 
4 5 6 160 0.00 .19 
4 6 6 98 0.00 .50 
4 7 6 136 0.00 .31 
4 8 6 115 0.00 .41 
4 9 6 198 0.00 0.00 

~ 

5 1 102 1.00 .48 
5 2 6 198 0.00 0.00 
5 3 6 160 0.00 .19 
5 4 10 1.00 .94 
5 5 126 1.00 .36 
5 6 78 1.00 .60 
5 7 78 1.00 .60 
5 8 6 108 0.00 .45 
5 9 6 184 0.00 .07 
6 1 6 174 0.00 .12 
6 2 6 166 0.00 .16 
6 3 6 198 0.00 0.00 
6 4 6 190 0.00 .04 
6 5 6 198 0.00 0.00 
6 6 6 198 0.00 0.00 
6 7 6 198 0.00 0.00 
6 8 6 198 0.00 0.00 
6 9 6 198 0.00 0.00 
7 1 6 198 0.00 0.00 
7 2 6 198 0.00 0.00 
7 3 6 198 0.00 0.00 
7 4 6 198 0.00 0.00 
7 5 6 198 0.00 0.00 

7 8 6 198 0.00 0.00 
7 9 6 198 O.OU u.OO 

WEEK- 34 

Te= 204 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 0.00 0.0 

3 0.00 0.0 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 

11 200 205 5.64 72249.0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 O.U 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 6.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 5. a a u.00 u.uu 0.00 o.uu o.uu 

5 6.00 0.00 0.U0 6. iJ:.J 1.vU 6.Uu 6.0U 5.00 0.00 

6 0.00 0.00 a.ou u.uu U.ljll U.UiJ u.ou l.l.uu (J.Ou 

7 0.00 0.00 u • () ,) ~). '.J U ',j. \" " .J~ : _ Of..} I J. '-' \J C'. \J d 



1 1 6 146 6.00 .28 
1 2 6 186 0.00 .08 
1 3 6 204 0.00 0.00 
1 4 6 186 0.00 .08 
1 5 6 204 0.00 0.00 
1 6 6 186 0.00 .08 
1 7 6 186 0.00 .08 
1 8 6 186 0.00 .08 
1 9 6 204 0.00 0.00 
2 1 6 68 0.00 .66 
2 2 6 142 0.00 .30 
2 3 6 172 0.00 .15 
2 4 6 172 0.00 .15 
2 5 6 154 0.00 .24 
2 6 6 172 0.00 .15 
2 7 6 154 0.00 .24 
2 8 6 204 0.00 0.00 
2 9 6 204 0.00 0.00 
3 1 82 1.00 .59 
3 2 1 117 .83 .42 
3 3 6 182 0.00 .10 
3 4 6 142 0.00 .30 
3 5 6 138 0.00 .32 
3 6 6 200 0.00 .01 
3 7 6 200 0.00 .01 
3 8 6 204 0.00 0.00 
3 9 6 204 0.00 0.00 
4 1 6 190 0.00 .06 
4 2 6 196 0.00 .03 
4 3 6 204 0.00 0.00 
4 4 1 117 .83 .42 
4 5 6 166 0.00 .18 
4 6 6 104 0.00 .49 
4 7 6 142 0.00 .30 
4 8 6 121 0.00 .40 
4 9 6 204 0.00 0.00 
5 1 102 1.00 .50 
5 2 6 204 0.00 0.00 
5 3 6 166 0.00 .18 
5 4 10 1.00 .95 
5 5 5 131 .16 .35 
5 6 78 1.00 .61 
5 7 78 1.00 .61 
5 8 1 109 .83 .46 
5 9 6 190 0.00 .06 
6 1 6 180 0.00 .11 
6 2 6 172 0.00 .15 
6 3 6 204 0.00 0.00 
6 4 6 196 0.00 .03 
6 5 6 204 0.00 0.00 

~. 

6 6 6 204 0.00 0.00 
6 7 6 204 0.00 0.00 
6 8 6 204 0.00 0.00 
6 9 6 204 0.00 0.00 
7 1 6 204 0.00 0.00 
7 2 6 204 0.00 0.00 
7 3 6 204 0.00 0.00 
7 4 6 204 0.00 0.00 
7 5 6 204 0.00 0.00 
7 6 6 204 0.00 0.00 
7 7 6 204 0.00 0.00 

WEEK- 35 
- ~~--.::~::=~"'--:..--- - - -- - -.-~.-----

TC= 21 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 205 205 .77 8290.0 

3 0.00 0.0 

4 209 209 1.06 8502.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 206 208 2.28 43903.0 

9 0.00 0.0 

10 209 228 19.45 249023. 0 

11 0.00 0.0 

12 210 212 3.08 12337.0 

13 0.00 0.0 

14 0.00 0.0 

1 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 3.00 2.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 

3 1.00 1.00 0.00 2.00 2.00 0.00 0.00 0.00 0.00 

4 3.00 1.00 0.00 1.00 0.00 2.00 2.00 5.00 0.00 

5 5.00 0.00 0.00 6.00 4.00 6.00 6.00 6.00 3.00 

6 1.00 2.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 4 150 .33 .28 

, ., /, 192 0.00 .08 - -."-~~.~-.~---~~.--~.--.. 



1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 
2 9 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 
3 9 
4 1 
4 2 
4 3 
4 4 
4 5 
4 6 
4 7 
4 8 
4 9 
5 1 
5 2 
5 3 
5 4 
5 5 
5 6 
5 7 
5 8 
5 9 
6 1 
6 2 
6 3 
6 4 
6 5 
6 6 
6 7 
6 8 
6 9 
7 1 
7 2 
7 3 
7 4 
7 5 
7 6 
7 7 
7 8 
7 9 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 0.00 

2 6.00 

3 0.00 

4 0.00 

5 0.00 

6 2.00 

7 0.00 

1 1 

1 ., 

6 
6 
6 
6 
6 
6 
6 
3 
4 
5 
5 
5 
5 
5 
6 
6 
5 
5 
6 
4 
4 
6 
6 
6 
6 
3 
5 
6 
5 
6 
4 
4 
1 
6 
1 
6 
6 

2 

3 
5 
4 
6 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

0.00 0.00 

6.00 0.00 

0.00 0.00 

0.00 0.00 

0.00 0.00 

2.00 0.00 

0.00 0.00 

6 

6 

PROD. 
TIME 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.ou 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6.00 

0.00 

6.00 

0.00 

0.00 

210 tli~O 0.00 
192 0.00 .08 
210 0.00 0.00 
192 0.00 .08 
192 O.OU .08 
192 0.00 .08 
210 0.00 0.00 

71 .50 .66 
146 .33 .30 - -- .. ------.- ---

177 .16 .15 
177 .16 .15 
159 .16 .24 
177 .16 .15 
159 .16 .24 
210 0.00 0.00 -- ,------. 

210 0.00 0.00 
87 .16 .58 

122 .16 .41 
188 0.00 .10 
146 .33 .30 
142 .33 .32 
206 0.00 .01 
206 0.00 .01 
210 0.00 0.00 
210 0.00 0.00 
193 .50 .08 
201 .16 .04 
210 0.00 0.00 
122 .16 .41 
172 0.00 .18 
108 .33 .48 
146 .33 .30 
122 .83 .41 
210 0.00 0.00 
103 .83 .50 
210 0.00 0.00 
172 0.00 .18 

10 1.00 .95 
133 .66 .36 

78 1.00 .62 
78 1.00 .62 

109 1.00 .48 
193 .50 .08 
185 .16 .11 
176 .33 .16 
210 0.00 0.00 
201 .16 .04 
210 0.00 0.00 
210 0.00 0.00 
210 0.00 0.00 
210 0.00 0.00 
210 0.00 0.00 
210 0.00 0.00 
210 0.00 0.00 
210 0.00 0.00 
210 0.00 0.00 
210 0.00 0.00 
210 0.00 0.00 
210 0.00 0.00 
210 0.00 0.00 
210 0.00 0.00 

~~~C~'_"..-"--_ ... ~ _" ____ .. - -. ~=~ .. _. ,------- __ ~, __ , .. -.--.?-.. --- ~""'''''~ '. 

TOTAl. 
PROD. 

0.0 

0.0 

0.0 

0.0 

O.U 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.00 0.00 

0.00 0.00 

6.00 0.00 

0.00 6.00 

2.00 2.00 

0.00 0.00 

0.00 0.00 

156 0.00 

198 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

6.00 6.00 0.00 

2.00 2.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

.27 

.08 



1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 

3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 

:~~I~l"~, __ ~ZZ~ 

PRODUCT 
NUMBER 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 

2 

3 

4 

5 

6 

7 

1 
1 
1 

1 

START 
DATE 

217 

1.00 

6.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1 
2 
3 

4 

1.00 

6.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 

-4 

4 
4 
4 
6 
4 
4 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

216 
198 
216 
198 
198 
198 
216 

71 
146 
183 
183 
165 
183 
165 
216 
216 

93 
128 
194 
146 
142 
212 
212 
216 
216 
199 
207 
216 
128 
178 
108 
146 
122 
216 
109 
216 
178 

10 
137 

82 
82 

113 
199 
189 
180 
216 
207 
216 
216 
216 
216 
216 
216 
216 
216 
216 
216 
216 
216 
216 
216 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
1.00 

.33 

.33 

.33 

.33 
0.00 

.33 

.33 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
.08 

0.00 
.08 
.08 
.08 

0.00 
.67 
.32 
.15 
.1S 
.23 
.15 
.23 

0.00 
0.00 
.56 
.40 
.10 
.32 
.34 
.01 
.01 

0.00 
0.00 
.07 
.04 

0.00 
.40 
.17 
.50 
.32 
.43 

0.00 
.49 

0.00 
.17 
.95 
.36 
.62 
.62 
.47 
.07 
.12 
.16 

0.00 
.04 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.~~-"-"'-'-"'.-=--'--=~ -: ~ - .:.:....... .-=~.-:...-.-~---. --"-.--,,-~",,,,:~ 

FINISH 
DATE 

217 

0.00 

0.00 

1.00 

0.00 

0.00 

0.00 

0.00 

5 
5 
6 

5 

PROD. 
TIME 

.53 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.00 

0.00 

6.00 

0.00 

6.00 

0.00 

0.00 

TOTAL 
PROD. 

0.00 

1.00 

6.00 

0.00 

0.00 

0.00 

0.00 

161 
203 
222 

2893.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.00 

0.00 

0.00 

6.00 

0.00 

0.00 

0.00 

.16 

.16 
0.00 

1.00 

1.00 

0.00 

6.00 

0.00 

0.00 

0.00 

1.00 

0.00 

0.00 

6.00 

0.00 

0.00 

0.00 

.27 

.08 
0.00 

203 .16 .06 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

---------~. ~~~"~---------~ 



.... " 

1 5 6 222 0.00 0.00 
1 6 5 2U3 .16 .08 
1 7 5 203 .16 .08 
1 8 5 203 .16 .08 
1 9 6 222 0.00 0.00 
2 1 71 1.00 .68 
2 2 146 1.0U .34 
2 3 6 189 0.00 .14 
2 4 6 189 0.00 .14 
2 5 5 170 .16 .23 
2- 6 6 189 0.00 .14 
2 7 5 170 .16 .23 
2 8 6 222 0.00 O.Clu 
2 9 6 222 0.00 0.00 
3 1 6 99 0.00 .55 
3 2 6 134 O.Ou .39 
3 3 5 199 .16 .10 
3 4 146 1.00 .34 
3 5 142 1.00 .36 
3 6 6 218 0.00 .01 
3 7 6 218 O.OU .01 
3 8 6 222 0.00 0.00 
3 9 6 222 0.00 0.00 
4 1 6 205 0.00 .07 
4 2 6 213 0.00 .04 
4 3 6 222 0.00 0.00 
4 4 6 134 0.00 .39 
4 5 6 184 O.ou .17 
4 6 108 1.00 .51 
4 7 146 1.00 .34 
4 8 122 1.00 .45 
4 9 6 222 O.OU 0.00 
5 1 6 115 0.00 .48 
5 2 6 222 0.00 0.00 
5 3 6 184 0.00 .17 
5 4 10 1.00 .95 
5 5 6 143 0.00 .35 
5 6 6 88 0.00 .60 
5 7 6 88 0.00 .60 
5 8 6 119 0.00 .46 
5 9 6 205 0.00 .07 
6 1 6 195 0.00 .12 
6 2 6 186 0.00 .16 
6 3 6 222 0.00 0.00 
6 4 6 213 0.00 .04 
6 5 6 222 0.00 0.00 
6 6 6 222 0.00 0.00 
6 7 6 222 0.00 0.00 
6 8 6 222 0.00 0.00 
6 9 6 222 0.00 0.00 
7 1 6 222 0.00 0.00 
7 2 6 222 0.00 0.00 
7 3 6 222 0.00 0.00 
7 4 6 222 O.Ou 0.00 
7 5 6 222 0.00 0.00 
7 6 6 222 0.00 0.00 
7 7 6 222 0.00 0.00 
7 8 6 222 0.00 0.00 
7 9 6 222 0.00 0.00 

WEEK= 38 

~:~5p'~RODucT":Ccs T ART--'S""~/f~~i~-~~PR6D'.'LC'=i~OTAL _~~~_._c --. 
----~~.- -~-

NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 0.00 0.0 

3 0.00 0.0 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 0.0 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 6.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 0.00 0.00 0.00 6.00 6.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 0.00 0.00 6.00 6.00 6.00 0.00 

5 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 6 167 0.00 .26 

1 2 6 209 0.00 .08 

1 3 6 228 0.00 0.00 

1 4 6 209 0.00 .08 

1 5 6 228 0.00 0.00 

, '- b 209 0.00 .08 



1 7 
1 8 
1 9 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 
2 9 
3 1 
3 2 
3 3 
3 4 
3 5 
3 6 
3 7 
3 8 
3 9 
4 1 
4 2 
4 3 
4 4 
4 5 
4 6 
4 7 
4 8 
4 9 
5 1 
5 2 
5 3 
5 4 
5 5 
5 6 
5 7 
5 8 
5 9 
6 1 
6 2 
6 3 
6 4 
6 5 
6 6 
6 7 
6 8 
6 9 
7 1 
7 2 
7 3 
7 4 
7 5 
7 6 
7 7 
7 8 
7 9 

WEEK= 39 

Teo. 234 

r- rv ...... "_ I .... I ".". 

"~_.I'lI,IM~~~,_,,_!)ATE .... 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 

2 

3 

4 

5 

6 

7 

1 
1 
1 
1 
1 
1 
1 

. 

233 

234 

229 

229 

6.00 

5.00 

6.00 

0.00 

6.00 

0.00 

0.00 

1 
2 
3 
4 
5 
6 
7 

o 

, 

6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

. ........ _ .. . . " ........ 

~~~ 

209 
209 
228 

71 
146 
195 
195 
176 
195 
176 
228 
228 
lu5 
140 
205 
146 
142 
224 
224 
228 
228 
211 
219 
228 
140 
190 
108 
146 
122 
228 
121 
228 
190 

10 
149 

94 
94 

125 
211 
201 
192 
228 
219 
228 
228 
228 
228 
228 
228 
228 
228 
228 
228 
228 
228 
228 
228 

• le_ 
I') ........ 

O.OJ 
0.00 
O.Ou 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
O.Ou 
0.00 
0.00 
0.00 
0.00 
0.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O.OQ 
0.00 
0.00 
1.00 
1.00 
1.00 
0.00 
0.00 
0.00 
0.00 
1.00 
0.00 
0.00 
0.00 
O.OU 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.0.00 
0.00 
0.00 
0.00 

'" '~'A~ 
.08 
.08 

0.00 
.68 
.35 
.14 
.14 
.22 
.14 
.22 

0.00 
0.00 

.53 

.31:1 

.10 

.35 

.37 

.01 

.01 
0.00 
0.00 

.07 

.03 
0.00 

.38 

.16 

.52 

.35 

.46 
0.00 
.46 

0.00 
.16 
.95 
.34 
.58 
.58 
.45 
.07 
.11 
.15 

0.00 
.03 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.0101 
0.00 
0.00 
0.00 
0.00 

.MI£:'- -"cJ H1.E_~c-.:~ __ PROJ> • ..c - 7·· ,=O"C~ '" --
_+. -_-~,;,r:"t~.MX. 

1.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

233 

238 

232 

246 

0.00 

5.00 

1.00 

0.00 

0.00 

0.00 

0.00 

5 
6 
5 
6 
5 
5 

c; 

.07 

4.59 

3.64 

0.00 

0.00 

17.60 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.00 

5.00 

0.00 

0.00 

6.00 

0.00 

0.00 

0.00 

6.00 

0.00 

0.00 

6.00 

0.00 

0.00 

167 
214 
234 
214 
234 
214 
214 

714 

430.0 

49060.0 

43779.0 

0.0 

0.0 

211243.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.00 1000 

5.00 6.00 

0.00 0.00 

0.00 0.00 

6.00 6.00 

0.00 0.00 

0.00 0.00 

1.00 
.16 

0.00 
.16 

0.00 
.16 
.16 

.16 

1.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

.28 

.08 
0.00 

.08 
0.00 

.08 

.08 

.08 

"'" 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 



r\ .; _-, 
- ':- ~ '....; - An 

1 9 6 234 0.00 0.00 
2 1 1 72 .83 .69 
2 2 6 152 0.00 .35 
2 3 1 196 .83 .16 
2 4 1 196 .83 .16 
2 5 176 1.00 .24 
2 6 1 196 .83 .16 
2 7 176 1.00 .24 
2 8 6 234 0.00 0.00 - -- ------

2 9 6 234 0.00 0.00 
3 1 105 1.00 .55 

- - ---- -- ,--

3 2 6 146 0.00 .31 
3 3 5 210 .16 .10 

. - -.- - - ~ 

3 4 6 152 0.00 .35 
3 5 6 148 0.00 .36 
3 6 6 230 0.00 .01 
3 1 6 230 0.00 .01 
3 8 6 234 0.00 0.00 
3 9 6 234 0.00 0.00 
4 1 6 211 0.00 .01 
4 2 6 225 0.00 .03 
4 3 6 234 0.00 0.00 
4 4 6 146 0.00 .31 
4 5 6 196 0.00 .16 
4 6 6 114 0.00 .51 
4 1 6 152 0.00 .35 
4 8 6 128 0.00 .45 
4 9 6 234 0.00 0.00 
5 1 121 1.00 .48 
5 2 6 234 0.00 0.00 
5 3 6 196 0.00 .16 
5 4 10 1.00 .95 
5 5 149 1.00 .36 
5 6 94 1.00 .59 
5 1 94 1.00 .59 
5 8 6 131 0.00 .44 
5 9 6 211 0.00 .01 
6 1 6 201 0.00 .11 
6 2 6 198 0.00 .15 
6 3 6 234 0.00 0.00 
6 4 6 225 0.00 .03 
6 5 6 234 0.00 0.00 
6 6 6 234 0.00 0.00 
6 1 6 234 0.00 0.00 
6 8 6 234 0.00 0.00 
6 9 6 234 0.00 0.00 
1 1 6 234 0.00 0.00 
1 2 6 234 0.00 0.00 
1 3 6 234 0.00 0.00 '" 
1 4 6 234 0.00 0.00 
1 5 6 234 0.00 0.00 
1 6 6 234 0.00 0.00 
1 1 6 234 O.OU 0.00 
1 8 6 234 0.00 0.00 
1 9 6 234 0.00 0.00 

WEEK= 4 

TC= 24 

-------~ --- - ·~6 ~OO ~,~~ .. ~-
___ .--:....:."-:-__ :~"':..L..;~~:-70.::::-,:,~-"-~------~- T~,,_- ~~-.--~~--.. ~~~,_~~~,~--: .. :~~: -~~~:~-~-~:,:-.: ,--:~::::~.~::,,:> _~_~,,~::1;i 

1 
n A .:*"t" *%--

2 0.00 0.0 

3 239 241 2.55 30622.0 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

1 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 0.0 

1 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 6.00 0.00 6.00 6.00 6.00 6.00 6.00 0.00 0.00 

3 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 6.00 0.00 0.00 6.00 6.00 6.00 6.00 0.00 0.00 

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 . 161 1.00 .30 

1 2 6 220 0.00 .08 

1 3 6 240 0.00 0.00 

1 4 6 220 0.00 .08 

1 5 6 249 0.00 0.00 

1 6 6 220 0.00 .08 

1 1 6 220 0.00 .08 

1 8 6 220 0.00 .08 

1 9 6 240 0.00 0.00 



" nn n nn ..-:-. ~rt. ,. ,... .... oQ.... 0 .... 

2 2 
"':: ' ·_1 

6 158 6.00 .34 
2 3 196 1.00 .18 
2 4 196 1.00 .18 
2 5 176 1.00 .26 
2 6 196 1.00 .18 
2 7 176 1.00 .26 
2 a 6 240 0.00 0.00 
2 9 6 240 0.00 0.00 
3 1 105 1.00 .56 3 2 6 152 0.00 
3 3 .36 

6 216 0.00 
3 .10 

4 6 158 0.00 
3 5 .34 

6 154 0.00 
3 6 .35 

6 236 0.00 
3 7 .01 

6 236 0.00 .01 3 a 6 
3 9 

240 0.00 0.00 
6 240 0.00 0.00 4 1 6 223 0.00 

4 2 .07 
6 231 0.00 

4 .03 
3 6 240 0.00 

4 4 
0.00 

6 152 0.00 .36 4 5 6 2 02 0.00 .15 4 6 6 120 0.00 .50 4 7 6 158 0.00 .34 4 8 6 134 0.00 
4 9 .44 

6 240 O.OU 0.00 5 1 121 1.00 
5 2 

.49 
6 240 0.00 0.00 5 3 6 202 0.00 

5 4 .15 

5 5 
10 1.00 .95 

5 6 
149 1.00 .37 

5 7 
94 1.00 .60 

5 8 
94 1.00 .60 

6 137 0.00 .42 5 9 6 223 0.00 .07 6 1 6 213 0.00 .11 6 2 6 204 0.00 .15 6 3 6 240 0.00 0.00 6 4 6 231 0.00 
6 5 

.03 
6 240 0.00 0.00 6 6 6 240 O.OU 0.00 6 7 6 240 0.00 

6 8 
0.00 

6 240 0.00 0.00 
6 9 6 240 0.00 0.00 7 1 6 240 0.00 0.00 7 2 6 240 0.00 0.00 
7 3 6 240 0.00 0.00 
7 4 6 240 0.00 
7 5 

0.00 
6 240 0.00 0.00 

7 6 6 240 0.00 0.00 
7 7 6 240 0.00 0.00 
7 8 6 240 0.00 0.00 
7 9 6 240 0.00 0.00 

WEEK= 41 

TC= 246 

PRODUCT START FINISH PROD. TOTAL NUMBER DATE DATE TIME PROD. 

~~~ - - - - -
:..::- ~~;;::--=::::=- ""- . 

• 
3 244 244 .09 1120.0 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 
~ ~- --". -

7 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 0.0 

1 4.00 1.00 0.00 1.00 0.00 1.00 1000 1.00 0.00 

2 3.00 0.00 3.00 3.00 4.00 3.00 4.00 0.00 0.00 

3 6.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 6.00 0.00 0.00 6.00 6.00 6.00 6.00 0.00 0.00 

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 2 169 .66 .31 

1 2 5 225 .16 .08 

1 3 6 246 0.00 0.00 

1 4 5 225 .16 .08 

1 5 6 246 0.00 0.00 

1 6 5 225 .16 .08 

1 7 5 225 .16 .08 

1 a 5 225 .16 .08 

1 9 6 246 0.00 0.00 

2 1 3 75 .50 .69 

2 2 6 164 0.00 .33 



- ' ',";' . __ ._-. -"',"-~-.,-,- - - -'--. -.-- -,- -
2 4 3 199 .50 .19 

---_.- -- - -

2 5 2 178 .66 .27 
2 6 3 199 .50 .19 
2 7 2 178 .66 .27 
2 8 6 246 0.00 0.00 
2 9 6 246 0.00 0.00 
3 1 105 1.00 .57 
3 2 6 158 0.00 .35 
3 3 5 221 .16 .10 
3 4 6 164 0.00 .33 
3 5 6 160 0.00 .34 
3 6 6 242 0.00 .01 
3 7 6 242 0.00 .01 
3 8 6 246 0.00 0.00 
3 9 6 246 0.00 0.00 
4 1 6 229 0.00 .06 
4 2 6 237 0.00 .03 
4 3 6 246 0.00 0.00 
4 4 6 158 0.00 .35 
4 5 6 208 0.00 .15 
4 6 6 126 0.00 .48 
4 7 6 164 0.00 .33 
4 8 6 140 0.00 .43 
4 9 6 246 0.00 0.00 
5 1 121 1.00 .50 
5 2 6 246 0.00 0.00 
5 3 6 208 0.00 .15 
5 4 10 1.00 .95 
5 5 149 1.00 .39 
5 6 94 1.00 .61 
5 7 94 1.00 .61 
5 8 6 143 0.00 .41 
5 9 6 229 0.00 .06 
6 1 6 219 0.00 .10 
6 2 6 210 0.00 .14 
6 3 6 246 0.00 0.00 
6 4 6 237 0.00 .03 
6 5 6 246 0.00 0.00 
6 6 6 246 0.00 0.00 
6 7 6 246 0.00 0.00 
6 8 6 246 0.00 0.00 
6 9 6 246 0.00 0.00 
7 1 6 246 0.00 0.00 
7 2 6 246 0.00 0.00 
7 3 6 246 0.00 0.00 
7 4 6 246 0.00 0.00 
7 5 6 246 0.00 0.00 
7 6 6 246 0.00 0.00 
7 7 6 246 0.00 0.00 
7 8 6 246 0.00 0.00 
7 9 6 246 0.00 0.00 

WEEK= 42 

TC= 452 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

~ v.vv • u. 

3 0.00 0.0 
---------------- -

4 247 252 5.35 42825.0 

5 247 290 43.85 263157.0 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 0.0 

1 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 6.00 0.00 6.00 0.00 6.00 6.00 6.00 0.00 0.00 

4 0.00 6.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00 

5 6.00 0.00 0.00 0.00 6.00 6.00 6.00 6.00 0.00 

6 0.00 6.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 169 1.00 .32 
1 2 6 231 0.00 .08 

1 3 6 252 0.00 0.00 

1 4 6 231 0.00 .08 

1 5 6 252 O.ou 0.00 

1 6 6 231 0.00 .08 

1 7 6 231 0.00 .08 

1 8 6 231 0.00 .08 

1 9 6 252 0.00 0.00 

2 1 75 1.00 .70 

2 2 6 170 0.00 .32 

2 3 6 205 0.00 .18 
-------.~--------



O.Ou 
'"" , ~), 

2 4 6 2u5 .18 
2 5 6 184 0.00 .26 
2 6 6 205 0.00 .18 
2 7 6 184 0.00 .26 
2 8 6 252 0.00 0.00 
2 9 6 252 0.00 0.00 
3 1 105 1.00 .58 
3 2 6 164 0.00 .34 
3 3 221 1.00 .12 
3 4 6 170 0.00 .32 
3 5 160 1.00 .36 
3 6 242 1.00 .03 
3 7 242 1.00 .03 
3 8 6 252 0.00 0.00 
3 9 6 252 0.00 0.00 
4 1 6 235 0.00 .06 
4 2 237 1.00 .05 
4 3 6 252 0.00 0.00 
4 4 6 164 0.00 .34 
4 5 6 214 0.00 .15 
4 6 6 132 0.00 .47 
4 7 6 170 0.00 .32 
4 8 140 1.00 .44 
4 9 6 252 0.00 0.00 
5 1 121 1.00 .51 
5 2 6 252 0.00 0.00 
5 3 6 214 0.00 .15 
5 4 6 16 0.00 .93 
5 5 149 1.00 .40 
5 6 94 1.00 .62 
5 7 94 1.00 .62 
5 8 143 1.00 .43 
5 9 6 235 0.00 .06 
6 1 6 225 0.00 .10 
6 2 210 1.00 .16 
6 3 6 252 0.00 0.00 
6 4 237 1.00 .05 
6 5 6 252 0.00 0.00 
6 6 6 252 0.00 0.00 
6 7 6 252 0.00 0.00 
6 8 6 252 0.00 0.00 
6 9 6 252 0.00 0.00 
7 1 6 252 0.00 0.00 
7 2 6 252 0.00 0.00 
7 3 6 252 0.00 0.00 
7 4 6 252 0.00 0.00 
7 5 6 252 0.00 0.00 
7 6 6 252 0.00 0.00 
7 7 6 252 0.00 0.00 
7 8 6 252 0.00 0.00 
7 9 6 252 0.00 0.00 

WEEK= 43 

TC" 258 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

'"' 

4 0.00 0.0 
---- -- - -- --_. --

5 0.00 0.0 _. - ----- ~ 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 253 261 8.98 106179.0 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 6.00 0.00 6.00 0.00 6.uO 6.00 6.00 0.00 0.00 

4 6.00 6.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00 

5 6.00 6.00 0.00 6.00 6.00 6.00 6.00 0.00 0.00 

6 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 6 175 0.00 .32 

1 2 6 237 0.00 .08 

1 3 6 258 0.00 0.00 

1 4 6 237 0.00 .08 

1 5 6 258 0.00 0.00 

1 6 6 237 0.00 .08 

1 7 6 237 0.00 .08 

1 8 6 237 0.00 .08 

1 9 6 258 0.00 0.00 

2 1 75 1.00 .70 

2 2 6 176 0.00 .31 

2 3 6 211 0.00 .18 

2 4 6 211 0.00 .18 

, <; 6 190 0.00 .26 
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.1~ 2 6 6 211 u.OU 
2 7 6 190 0.00 .26 
2 8 6 258 0.00 0.00 
2 9 6 258 0.00 0.00 
3 1 1(;5 1.00 .59 
3 2 6 170 0.00 .34 
3 3 221 1.00 .14 
3 4 6 176 0.00 .31 
3 5 160 1.00 .37 
3 6 242 1.00 .06· 
3 7 242 1.00 .06 
3 8 6 258 0.00 0.00 
3 9 6 258 0.00 0.00 
4 1 235 1.00 .08 
4 2 237 1.00 .08 
4 3 6 258 0.00 0.00 
4 4 6 170 0.00 .34 
4 5 6 220 0.00 .14 
4 6 6 138 0.00 .46 
4 7 6 176 0.00 .31 
4 8 140 1.00 .45 
4 9 6 258 0.00 0.00 
5 1 121 1.00 .53 
5 2 252 1.00 .02 
5 3 6 220 0.00 .14 
5 4 16 1.00 .93 
5 5 149 1.00 .42 
5 6 94 1.00 .63 
5 7 94 1.00 .63 
5 8 6 149 0.00 .42 
5 9 6 241 0.00 .06 
6 1 6 231 0.00 .10 
6 2 6 216 0.00 .16 
6 3 6 258 0.00 0.00 
6 4 237 1.00 .08 
6 5 6 258 O.Ou 0.00 
6 6 6 258 0.00 0.00 
6 7 6 258 0.00 0.00 
6 8 6 258 0.00 0.00 
6 9 6 258 0.00 0.00 
7 1 6 258 0.00 0.00 
7 2 6 258 0.00 0.00 
7 3 6 i58 O.Ou 0.00 
7 4 6 258 0.00 0.00 
7 5 6 258 0.00 0.00 
7 6 6 258 O.ou 0.00 
7 7 6 258 0.00 0.00 
7 8 6 258 0.00 0.00 
7 9 6 258 0.00 O.ov 

WEEK= 44 

Te: 264 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 262 263 2.16 25562.0 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 6.00 0.00 6.00 0.00 6.00 6.00 6.00 0.00 0.00 

4 5.00 5.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00 

5 5.00 5.00 0.00 5.00 6.00 5.00 5.00 0.00 0.00 

6 0.00 0.00 0.00 5.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 6 181 0.00 .31 
1 2 6 243 0.00 .07 
1 3 6 264 0.00 0.00 
1 4 6 243 0.00 .07 
1 5 6 264 0.00 0.00 

1 6 6 243 0.00 .07 
1 7 6 243 0.00 .07 
1 8 6 243 0.00 .07 
1 9 6 264 O.OU 0.00 
2 1 75 1.00 .71 
2 2 6 182 0.00 .31 

2 3 6 217 0.00 .17 
2 4 6 217 0.00 .17 

2 5 6 196 0.00 .25 

2 6 6 217 0.00 .17 

2 7 6 196 0.00 .25 



2 8 6 264 6!6D--- 0.60 
2 9 6 264 0.00 u.uO 
3 1 105 1.00 .60 
3 2 6 176 0.00 .33 
3 3 221 1.0u .16 
3 4 6 182 0.00 .31 
3 5 160 1.00 .39 
3 6 242 1.00 .08 
3 7 242 1.00 .08 
3 8 6 264 0.00 0.00 
3 9 6 264 0.00 0.00 
4 1 1 236 .83 .10 
4 2 1 238 .83 .09 
4 3 6 264 0.00 0.00 
4 4 6 176 0.00 .33 
4 5 6 226 0.00 .14 
4 6 6 144 0.00 .45 
4 7 6 182 0.00 .31 
4 .8 140 1.00 .46 
4 9 6 264 O.OU 0.00 
5 1 1 122 .83 .53 
5 2 1 253 .83 .04 
5 3 6 226 0.00 .14 
5 4 1 17 .83 .93 
5 5 149 1.00 .43 
5 6 1 95 .83 .64 
5 7 1 95 .83 .64 
5 8 6 155 0.00 .41 
5 9 6 247 0.00 .06 
6 1 6 237 0.00 .10 
6 2 6 222 0.00 .15 
6 3 6 264 0.00 0.00 
6 4 1 238 .83 .09 
6 5 6 264 0.00 0.00 
6 6 6 264 0.00 0.00 
6 7 6 264 0.00 0.00 
6 8 6 264 0.00 0.00 
6 9 6 264 O.ou 0.00 
7 1 6 264 0.00 0.00 
7 2 6 264 0.00 0.00 
7 3 6 264 0.00 0.00 
7 4 6 264 0.00 0.00 
7 5 6 264 0.00 0.00 
7 6 6 264 0.00 0.00 
7 7 6 264 0.00 0.00 
7 8 6 264 0.00 0.00 
7 9 6 264 0.00 0.00 

WEEK= 45 
-. 

Te= 27 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 - - - ----.-----~ --_.- ----- --

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 265 265 .34 4072.0 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 6.00 0.00 6.00 0.00 6.00 6.00 6.00 0.00 0.00 

4 1.00 1.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00 

5 1.00 1.00 0.00 1.00 6.UO 1.00 1.00 0.00 0.00 

6 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 6 187 0.00 .30 

1 2 6 249 0.00 .07 

1 3 6 270 o.ou 0.00 

1 4 6 249 o.ou .07 

1 5 6 270 o.ou 0.00 

1 6 6 249 0.00 .07 

1 7 6 249 0.00 .07 

1 8 6 249 0.00 .07 

1 9 6 270 0.00 0.00 

2 1 75 1.00 .72 

2 2 6 188 0.00 .30 

2 3 6 223 0.00 .17 

2 4 6 223 0.00 .17 

2 5 6 202 0.00 .25 

2 6 6 223 0.00 .17 

2 7 6 202 0.00 .25 

2 8 6 270 0.00 0.00 

, 9 6 270 0.00 0.00 



-
,~ -. ----~ --3 1 105 1.00 .61 

3 2 6 182 U.OU .32 
3 3 221 1.00 .18 
3 4 6 188 0.00 .30 
3 5 160 1.0U .40 
3 6 242 1.00 .10 
3 7 242 1.00 .10 
3 8 6 270 0.00 0.00 
3 9 6 270 0.00 0.00 
4 1 5 241 .16 .10 
4 2 5 243 .16 .10 
4 3 6 270 0.00 0.00 
4 4 6 182 0.00 .32 
4 5 6 232 0.00 .14 
4 6 6 150 0.00 .44 
4 7 6 188 0.00 .30 
4 8 140 1.00 .48 
4 9 6 270 0.00 0.00 
5 1 5 127 .16 .52 
5 2 5 258 .16 .04 
5 3 6 232 0.00 .14 
5 4 5 22 .16 .91 
5 5 149 1.00 .44 
5 6 5 100 .16 .62 
5 7 5 100 .16 .62 
5 8 6 161 0.00 .40 
5 9 6 253 0.00 .06 
6 1 6 243 0.00 .10 
6 2 6 228 0.00 .15 
6 3 6 270 0.00 0.00 
6 4 5 243 .16 .10 
6 5 6 270 0.00 0.00 
6 6 6 270 0.00 0.00 
6 7 6 270 0.00 0.00 
6 8 6 270 0.00 0.00 
6 9 6 270 0.00 0.00 
7 1 6 270 O.ou 0.00 
7 2 6 270 0.00 0.00 
7 3 6 270 0.00 0.00 
7 4 6 270 0.00 0.00 
7 5 6 270 0.00 0.00 
7 6 6 270 0.00 0.00 
7 7 6 270 0.00 0.00 
7 8 6 270 0.00 0.00 
7 9 6 270 0.00 0.00 

WEEK= 46 

TC= 276 
r 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 0.00 0.0 

3 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 o.u 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 271 272 1.85 21934.0 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 6.00 0.00 6.00 0.00 6.00 6.00 6.00 0.00 0.00 

4 2.00 2.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00 

5 2.00 2.00 0.00 2.00 6.00 2.00 2.00 0.00 0.00 

6 O.CO 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 6 193 0.00 .30 
1 2 6 255 0.00 .07 
1 3 6 276 0.00 0.00 

1 4 6 255 0.00 .07 

1 5 6 276 0.00 0.00 
1 6 6 255 0.00 .07 
1 7 6 255 0.00 .07 

1 8 6 255 0.00 .07 

1 9 6 276 0.00 0.00 

2 1 75 1.00 .72 

2 2 6 194 0.00 .29 

2 3 6 229 0.00 .17 

2 4 6 229 0.00 .17 

2 5 6 208 0.00 .24 

2 6 6 229 0.00 .17 

2 7 6 208 0.00 .24 

2 8 6 276 0.00 0.00 

2 9 6 276 O.OU 0.00 

3 1 105 1.00 .61 

.. '> {, 188 0.00 .31 



~ .. - ..::;. ,: 'i - -" "~ 3 3 221 1.00 .19 
3 4 6 194 ().OO .29 
3 5 160 1.00 .42 
3 6 242 1.00 .12 
3 7 242 1.00 .12 
3 8 6 276 O.O() 0.00 
3 9 6 276 0.00 0.00 
4 1 4 245 .33 .11 
4 2 4 247 .33 .10 
4 3 6 276 0.00 0.00 
4 4 6 188 0.00 .31 
4 5 6 238 0.00 .13 
4 6 6 156 0.00 .43 
4 7 6 194 0.00 .29 
4 8 140 1.00 .49 
4 9 6 276 0.00 0.00 
5 1 4 131 .33 .52 
5 2 4 262 .33 .05 
5 3 6 238 0.00 .13 
5 4 4 26 .33 .90 
5 5 149 1.0u .46 
5 6 4 104 .33 .62 
5 7 4 104 .33 .62 
5 8 6 167 0.00 .39 
5 9 6 259 0.00 .06 
6 1 6 249 0.00 .09 
6 2 6 234 0.00 .15 
6 3 6 276 O.O() 0.00 
6 4 4 247 .33 .10 
6 5 6 276 0.00 0.00 
6 6 6 276 0.00 0.00 
6 7 6 276 0.00 0.00 
6 8 6 276 0.00 0.00 
6 9 6 276 0.00 0.00 
7 1 6 276 0.00 0.00 
7 2 6 276 0.00 0.00 
7 3 6 276 0.00 0.00 
7 4 6 276 0.00 0.00 
7 5 6 276 0.00 0.00 
7 6 6 276 0.00 0.00 
7 7 6 276 0.00 0.00 
7 8 6 276 0.00 0.00 
7 9 6 276 0.00 0.00 

WEEK= 47 

TC= 282 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 0.00 0.0 

3 0.00 0.0 

4 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

10 0.00 0.0 

11 0.00 O.u 

12 0.00 0.0 

13 0.00 0.0 

14 277 278 1.55 18352.0 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 6.00 0.00 6.00 0.00 6.00 6.00 6.00 0.00 0.00 

4 2.00 2.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00 

5 2.00 2.00 0.00 2.00 6.()0 2.00 2.00 0.00 0.00 

6 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 6 199 0.00 .29 
1 2 6 261 0.00 .07 
1 3 6 282 0.00 0.00 
1 4 6 261 0.00 .07 
1 5 6 282 O.OJ 0.00 

1 6 6 261 0.00 .07 
1 7 6 261 0.00 .07 

1 8 6 261 O.ou .07 
1 9 6 282 O.O() 0.00 

2 1 75 1.00 .73 

2 2 6 200 0.00 .29 

2 3 6 235 0.00 .16 

2 4 6 235 0.00 .16 

2 5 6 214 0.00 .24 

2 6 6 235 0.00 .16 

2 7 6 214 0.00 .24 

2 8 6 282 O.O() 0.00 

2 9 6 282 0.00 0.00 

3 1 105 1.00 .62 

3 2 6 194 0.00 .31 

3 3 221 1.00 .21 

"I 4 6 200 0.00 ___ .~9 -e 1t07: 



--~----- - '--------.,- ---"" 
3 5 160 1.00 .43 
3 6 242 1.00 .14 
3 7 242 1.00 .14 
3 8 6 282 0.00 0.00 
3 9 6 282 0.00 0.00 
4 1 4 249 .33 .11 
4 2 4 251 .33 .10 
4 3 6 282 0.00 0.00 
4 4 6 194 0.00 .31 
4 5 6 244 0.00 .13 
4 6 6 162 0.00 .42 
4 7 6 200 0.00 .29 
4 8 140 1.00 .50 
4 9 6 282 0.00 0.00 
5 1 4 135 .33 .52 
5 2 4 266 .33 .05 
5 3 6 244 0.00 .13 
5 4 4 30 .33 .89 
5 5 149 1.00 .47 
5 6 4 108 .33 .61 
5 7 4 108 .33 .61 
5 8 6 173 0.00 .38 
5 9 6 265 0.00 .06 
6 1 6 255 0.00 .09 
6 2 6 240 0.00 .14 
6 3 6 282 0.00 0.00 
6 4 4 251 .33 .10 
6 5 6 282 0.00 0.00 
6 6 6 282 0.00 0.00 
6 7 6 282 0.00 0.00 
6 8 6 282 0.00 0.00 
6 9 6 282 0.00 0.00 
7 1 6 282 0.00 0.00 
7 2 6 282 0.00 0.00 
7 3 6 282 0.00 0.00 
7 4 6 282 0.00 0.00 
7 5 6 282 0.00 0.00 
7 6 6 282 0.00 0.00 
7 7 6 282 0.00 0.00 
7 8 6 282 0.00 0.00 
7 9 6 282 0.00 0.00 

WEEK= 48 

TC .. 288 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

~ 

1 0.00 0.0 

2 0.00 0.0 

3 0.00 0.0 

4 0.00 0.0 

5 0.00 0.0 

~r d'-.]f' 

8 O.OU 0.0 

9 0.00 0.0 

10 0.00 0.0 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 0.0 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 6.00 0.00 6.00 0.00 6.00 6.00 6.00 0.00 0.00 

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.00 0.00 

5 0.00 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 

.6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 6 205 0.00 .28 

1 2 6 267 0.00 .07 

1 3 6 288 0.00 0.00 

1 4 6 267 0.00 .07 

1 5 6 288 0.00 0.00 

1 6 6 267 0.00 .07 

1 7 6 267 0.00 .07 

1 8 6 267 0.00 .07 

1 9 6 288 0.00 0.00 

2 1 75 1.00 .73 

2 2 6 206 0.00 .28 

2 3 6 241 0.00 .16 

2 4 6 241 0.00 .16 

2 5 6 220 0.00 .23 

2 6 6 241 0.00 .16 

2 7 6 220 0.00 .23 

2 8 6 288 0.00 0.00 

2 9 6 288 0.00 0.00 

3 1 105 1.00 .63 

3 2 6 200 0.00 .30 

3 3 221 1.00 .23 

3 4 6 206 0.00 .28 

3 5 160 1.00 .44 

:3 6 242 l.au .15 --.-----------
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3 7 242 1.00 .15 
3 8 6 288 0.00 0.00 
3 9 6 288 0.00 0.00 
4 1 6 255 0.00 .11 
4 2 6 257 0.00 .10 
4 3 6 288 0.00 0.00 
4 4 6 200 0.00 .30 
4 5 6 250 0.00 .13 
4 6 6 168 0.00 .41 
4 7 6 206 0.00 .28 
4 8 140 1.00 .51 
4 9 6 288 0.00 0.00 
5 1 6 141 0.00 .51 
5 2 6 272 0.00 .05 
5 3 6 250 0.00 .13 
5 4 6 36 0.00 .87 
5 5 149 1.00 .48 
5 6 6 114 0.00 .60 
5 7 6 114 0.00 .60 
5 8 6 179 0.00 .37 
5 9 6 271 0.00 .05 
6 1 6 261 0.00 .0~9 
6 2 6 246 0.00 .14 
6 3 6 288 0.00 0.00 
6 4 6 257 0.00 .10 
6 5 6 288 0.00 0.00 
6 6 6 288 0.00 0.00 
6 7 6 288 0.00 0.00 
6 8 6 288 0.00 0.00 
6 9 6 288 0.00 0.00 
7 1 6 288 0.00 0.00 
7 2 6 288 0.00 0.00 
7 3 6 288 0.00 0.00 
7 4 6 288 0.00 0.00 
7 5 6 288 0.00 0.00 
7 6 6 288 0.00 0.00 
7 7 6 288 0.00 0.00 
7 8 6 288 0.00 0.00 
7 9 6 288 0.00 0.00 

WEEK= 49 

TC= 294 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

= 
1 291 293 2.97 16050.0 

2 0.00 0.0 

3 0.00 0.0 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

9 0.00 

10 291 327 36.92 472663.0 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 O.u 

14 289 290 2.07 24508.0 

1 3.00 3.00 0.00 3.00 0.00 3.00 3.00 3.00 0.00 

2 6.00 4.00 0.00 0.00 3.00 0.00 3.00 0.00 0.00 

3 2.00 0.00 5.00 4.00 6.00 2.00 2.00 0.00 0.00 

4 2.00 2.00 0.00 0.00 0.00 4.00 4.00 6.00 0.00 

5 2.00 2.00 0.00 6.00 2.00 2.00 2.00 0.00 0.00 

6 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 3 208 .50 .29 
1 2 3 270 .50 .08 
1 3 6 294 0.00 0.00 
1 4 3 270 .50 .08 
1 5 6 294 0.00 0.00 
1 6 3 270 .50 .08 
1 7 3 270 .50 .08 
1 8 3 270 .50 .08 
1 9 6 294 0.00 0.00 
2 1 75 1.00 .74 
2 2 2 208 .66 .29 
2 3 6 247 0.00 .15 
2 4 6 247 0.00 .15 
2 5 3 223 .50 .24 
2 6 6 247 0.00 .15 

2 7 3 223 .50 .24 

2 8 6 294 0.00 0.00 

2 9 6 294 0.00 0.00 

3 1 4 109 .33 .62 

3 2 6 206 0.00 .29 

3 3 1 222 .83 .24 

3 4 2 208 .66 .29 

3 5 160 1.00 .45 

3 6 4 246 .33 .16 

3 7 4 246 .33 .16 
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3 9 6 294 O.Ou 0.00 
4 1 4 259 .33 .11 
4 2 4 261 .33 .11 
4 3 6 294 0.00 0.00 
4 4 6 206 0.00 .29 
4 5 6 256 0.00 .12 
4 6 2 170 .66 .42 
4 7 2 208 .66 .29 
4 8 140 1.00 .52 
4 9 6 294 0.00 0.00 
5 1 4 145 .33 .50 
5 2 4 276 .33 .06 
5 3 6 256 0.00 .12 
5 4 36 1.00 .87 
5 5 4 153 .33 .47 
5 6 4 118 .33 .59 
5 7 4 118 .33 .59 
5 8 6 185 0.00 .37 
5 9 6 277 0.00 .05 
6 1 6 267 0.00 .09 
6 2 6 252 0.00 .14 
6 3 6 294 0.00 0.00 
6 4 4 261 .33 .11 
6 5 6 294 0.00 0.00 
6 6 6 294 0.00 0.00 
6 7 6 294 0.00 0.00 
6 8 6 294 O.ou 0.00 
6 9 6 294 0.00 0.00 
7 1 6 294 0.00 0.00 
7 2 6 294 0.00 0.00 
7 3 6 294 0.00 0.00 
7 4 6 294 0.00 0.00 
7 5 6 294 0.00 0.00 
7 6 6 294 0.00 0.00 
7 7 6 294 0.00 0.00 
7 8 6 294 0.00 0.00 
7 9 6 294 0.00 0.00 

W-EEK= 50 

TC= 30 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 295 295 .56 3050.0 
-~ 

2 0.00 0.0 

3 0.00 0.0 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

10 0.00 0.0 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 0.0 

1 1.00 1.00 0.00 1.00 0.00 1.00 1000 1.00 0.00 

2 6.00 6.00 0.00 0.00 1.00 0.00 1.00 0.00 0.00 

3 0.00 0.00 1.00 6.00 6.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 0.00 0.00 6.00 6.00 6.uO 0.00 

5 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 5 213 .16 .29 
1 2 5 275 .16 .08 
1 3 6 300 0.00 0.00 
1 4 5 275 .16 .08 
1 5 6 300 0.00 0.00 
1 6 5 275 .16 .08 
1 7 5 275 .16 .08 
1 8 5 275 .16 .08 
1 9 6 300 0.00 0.00 
2 1 75 1.00 .75 
2 2 208 1.00 .30 
2 3 6 253 0.00 .15 
2 4 6 253 0.00 .15 
2 5 5 228 .16 .24 
2 6 6 253 0.00 .15 
2 7 5 228 .16 .24 
2 8 6 300 O.Ou 0.00 

2 9 6 300 0.00 0.00 

3 1 6 115 0.00 .61 

3 2 6 212 0.00 .29 
3 3 5 227 .16 .24 

3 4 208 1.00 .30 

3 5 160 1.00 .46 

3 6 6 252 0.00 .16 

3 7 6 252 0.00 .16 

3 8 6 300 O.Ou 0.00 

3 9 6 300 0.00 0.00 

"- , 6 265 0.00 .11 
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4 3 6 300 0.00 0.00 
4 4 6 212 0.00 .29 4 5 6 262 0.00 .12 4 6 170 1.00 .43 4 7 208 1.00 .30 4 8 140 1.00 .53 4 9 6 300 0.00 0.00 5 1 6 151 0.00 .49 5 2 6 282 0.00 .06 5 3 6 262 0.00 .12 5 4 36 1.00 .88 5 5 6 159 0.00 .47 5 6 6 124 0.00 .58 5 7 6 124 0.00 .58 5 8 6 191 0.00 .36 5 9 6 283 0.00 .05 6 1 6 273 0.00 .09 6 2 6 258 0.00 .14 6 3 6 300 0.00 0.00 6 4 6 267 0.00 .11 6 5 6 300 0.00 0.00 

6 6 6 300 0.00 0.00 
6 7 6 300 0.00 0.00 
6 8 6 300 0.00 0.00 
6 9 6 300 0.00 0.00 7 1 6 300 0.00 0.00 
7 2 6 300 0.00 0.00 
7 3 6 300 0.00 0.00 
7 4 6 300 0.00 0.00 
7 5 6 300 0.00 0.00 
7 6 6 300 0.00 0.00 7 7 6 300 0.00 0.00 7 8 6 300 0.00 0.00 
7 9 6 300 0.00 0.00 

WEEK;; 51 

TC;; 306 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 0.00 0.0 
~ 

3 0.00 0.0 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

11 0.00 0.0 

12 0.00 0.0 

13 0.00 0.0 

14 0.00 0.0 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 6.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 0.00 0.00 0.00 6.00 6.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 0.00 0.00 6.00 6.00 6.00 0.00 

5 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 6 219 0.00 .28 
1 2 6 281 0.00 .08 
1 3 6 306 0.01l 0.00 

1 4 6 281 0.00 .08 
1 5 6 306 0.00 0.00 
1 6 6 281 0.00 .08 

1 7 6 281 0.00 .08 
1- 8 6 281 0.00 .08 

1 9 6 306 0.00 0.00 

2 1 75 1.00 .75 
2 2 208 1.00 .32 
2 3 6 259 0.00 .15 
2 4 6 259 0.00 .15 
2 '5 6 234 0.00 .23 

2 6 6 259 0.00 .15 

2 7 6 234 0.00 .23 

2 8 6 306 0.00 0.00 

2 9 6 306 0.00 0.00 

3 1 6 121 0.00 .60 

3 2 6 218 0.00 .28 

3 3_ 6 233 0.00 .23 

3 4 208 1.00 .32 

3 5 160 1.00 .47 

3 6 6 258 0.00 .15 

3 7 6 258 0.00 .15 

3 8 6 306 0.00 0.00 

3 9 6 306 0.00 0.00 

4 1 6 271 0.00 .11 

4 2 6 273 0.00 .10 

-, ~ A. ~ 1h1lJ) 0.00 
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4 5 6 268 0.00 .12 
4 6 170 1.00 .44 
4 7 208 1.00 .32 
4 8 140 1.00 .54 
4 9 6 306 O.ou 0.00 
5 1 6 157 0.00 .48 
5 2 6 288 0.00 .05 
5 3 6 268 0.00 .12 
5 4 36 1.00 .88 
5 5 6 165 0.00 .46 
5 6 6 130 0.00 .57 
5 7 6 130 0.00 .57 
5 8 6 197 0.00 .35 
5 9 6 289 0.00 .05 
6 1 6 279 0.00 .08 
6 2 6 264 0.00 .13 
6 3 6 306 0.00 0.00 
6 4 6 273 0.00 .10 
6 5 6 306 0.00 0.00 
6 6 6 306 0.00 0.00 
6 7 6 306 0.00 0.00 
6 8 6 306 0.00 0.00 
6 9 6 306 0.00 0.00 
7 1 6 306 0.00 0.00 
7 2 6 306 0.00 0.00 
7 3 6 306 0.00 0.00 
7 4 6 306 0.00 0.00 
7 5 6 306 0.00 0.00 
7 6 6 306 0.00 0.00 
7 7 6 306 0.00 0.00 
7 8 6 306 0.00 0.00 
7 9 6 306 0.00 0.00 

WEEK= 52 

TC= 312 

PRODUCT START FINISH PROD. TOTAL 
NUMBER DATE DATE TIME PROD. 

1 0.00 0.0 

2 0.00 0.0 

3 0.00 0.0 
" 

4 0.00 0.0 

5 0.00 0.0 

6 0.00 0.0 

7 0.00 0.0 

8 0.00 0.0 

9 0.00 0.0 

12 307 308 1.56 6270.<) 

13 0.00 0.0 

14 0.00 0.0 

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 6.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

3 0.00 0.00 0.00 6.00 6.00 0.00 0.00 0.00 0.00 

4 0.00 0.00 0.00 0.00 0.00 6.00 6.00 6.00 0.00 

5 0.00 0.00 0.00 6.00 2.00 2.00 2.00 2.00 0.00 

6 2.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 1 6 225 0.00 .27 
1 2 6 287 0.00 .08 
1 3 6 312 0.00 0.00 
1 4 6 287 0.00 .08 
1 5 6 312 0.00 0.00 
1 6 6 287 0.00 .08 
1 7 6 287 0.00 .08 
1 8 6 287 0.00 .08 
1 9 6 312 0.00 0.00 
2 1 75 1.00 .75 
2 2 208 1000 .33 
2 3 6 265 0.00 .15 
2 4 6 265 0.00 .15 
2 5 6 240 0.00 .23 
2 6 6 265 0.00 .15 
2 7 6 240 0.00 .23 
2 8 6 312 0.0" 0.00 
2 9 6 312 O.Ou 0.00 

3 1 6 127 0.00 .59 
3 2 6 224 0.00 .28 

3 3 6 239 0.00 .23 

3 4 208 1.00 .33 

3 5 160 1.00 .48 

3 6 6 264 0.00 .15 

3 7 6 264 0.00 .15 

3 8 6 312 0.00 0.00 

3 9 6 312 0.00 0.00 

4 1 6 277 0.00 .11 

4 2 6 279 o.ou .10 

4 3 6 312 0.00 0.00 

4 4 6 224 0.00 .28 

-~, n. A, \ , ... 
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6 
6 
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6 
6 
6 
6 
6 
7 
7 
7 
1 
7 
1 
7 
7 
1 

6 
1 
8 
9 
1 
2 
3 
4 
5 
6 
1 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 
2 
3 
4 
5 
6 
7 
8 
9 

GROUP EFF= 

GROUP EFF= 

GROUP EFF= 

GROUP EFF= 

GROUP EFF= 

GROUP EFF= 

GROUP EFF= 

GROUP EFF= 

t_ GROUP EFF= 

;;, _ GROUP EFF= 

.07 

.28 

.31 

.24 

.39 

.05 

.38 

.2 

.06 

.05 

6 
6 
6 
6 

4 
4 
4 
4 
6 
4 
4 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
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208 
140 
312 
163 
294 
274 

36 
169 
134 
134 
201 
295 
283 
268 
312 
279 
312 
312 
312 
312 
312 
312 
312 
312 
312 
312 
312 
312 
312 
312 

I.OO 
1.00 
1.00 
O.ou 
0.00 
0.00 
0.00 
1.00 

.33 

.33 

.33 

.33 
0.00 

.33 

.33 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O.ou 
0.00 
0.00 
0.00 
0.00 
0.00 
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.33 

.55 
0.00 
.47 
.05 
.12 
.88 
.45 
.51 
.51 
.35 
.05 
.09 
.14 

0.00 
.10 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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I4PPEN1J/,%:%I/. •..• ·••·.·····•··· •. •• .. ••·•••••••·•··•••...•............ . 

·p"~6I)UCH()N PR()(;RAM2 

·.·.·i~~F~~ttA~N~U~~t:~H~~rtn~S~~2I-1T~t.·.~q1j:.Ql)L.JN.§ . .PRQGRAM?c ........... ii\Ei·/············· 
J= ROW . NUMtlEROF THEMACHI/llE 

..... IDLET( I,JJ= IDLE fIMEOF'THEMAtHtNIO 
OJlhJ~.,.OCCUPJEDTIMEOF. THEMACHINE·. ............... ... • •••.••••• 
PRODDU 1) "PRODUCT rON RATfPERtiAy" . 
PHODI.IJ:.NUMBER ·.·OFPRO.f}l)CIJ{}1>I 
START( I )=STARTTIME··· .. 

. . .. ··FINlSH(ll.,F INISHU·.w; ••••••• "" •• · 
... ORQ(l ) =ORDERQuElJE ......... . 

!<=··NUMBER ·OF PRODUCT·.·, •••... ""........................... .......................... .•..••...••••. 
t ( I • J.K) =CAPAC ITYOFTHE ·MAtHfNtFORfHcPR06LJtf 

·····StL. K) "MACHIN€SEQUENCE:5FORII:IE".PcRQD.UGr. ......... ........... .... . ...................................... . . .. ::::::: : ..... 
TC=CUMULA T rVEsHoPCALENDER ...................... ....... .... . .. . 

TW=WEEKLY SHOP·.CALENDER 
ORe K) =ORDER QUANT! TY FoR tHE PRobUct 
i~~~ :r:K1=PRlORITYOFTHEPRODUCI ........ . .. ·.i··: .......... ....... . 

TIME ( KJ=PROo.UCTWNTl~EOF IHE.MO[}!:.L... . . ..... ... ... .............. . 
AVGE=GROUp···EFFlCICTEN'CY 
lWK =occup J£D •.•• 11ME. ......................: ......................................... " .......... :.'i .••.• " •.• , .... ,::..:; ..... ····· .....•..... "... . .....••.. " .••. : ......... : •.•• : •• :;.:........... . ....... """.,, ..... . 
r DL E ( I. J) I DLET IMEFORTHE WEEK .. .......... .... . .. . 

... IDLET {IoJI"CVMVLAHVfiIOiiE JJ.ME .- ...... . 

EFFW=\.EEKL Y EFFICIENCY· ....... . 
··EFFT =CUMULA1IVE ·EFF·tCJfNCY .. •··· •••• : ••• :, •••••• : •• :,.·,<·· .. : ........ .... :·· .. ···::·:· .. ··············· .. ·.··.·::·i •• •· •••••••. ......... : .............. . 
[=NUMBER OF OPERATIONS TN TECHNOLOGICAL SEQUENCE ... . 
G~ L .1.K)=1.DIG I TOFKTHMACHINEIN·GRQUfL ·.L·... ...................... . 
MGP ( I J.lr"MACPiINr::fN' THE GROUP ............................... . 

ZZJOB .....•... \ /i / ............ / ....... c ..... ·. H C ••• • ••• ·/· \." ·;;{.··C'C.·.:'." •• L·.:':e":·· .. ··••••·•·•· .•••• ': /''C'/ '2 ZZFORX .. 

*FAN DK 081. 0 .· .••. i.::...:··: .••.. ··· •.. ·: •.. ·.·:·.· •. · ...... · .• · •....................................... : ....•.......... : ..• : ..•......... ,.: ..• : ................ , •. :: .•• 
DIM ENS ION··o(1.9Y,ORQ rT4f.c(7~9.f4f"Sfi4~ TOY'·IDLE:( 7,9 )', 

I ~ ~ ~; '; 6~TI~~6; i~;f r~Rc T {l.4J ··PN: I.5HfV.),.ll)l.IZ:H J ·~U·.··.. ... .... ..... ..:::::~;;;;.::;.,,; .. ;; .. ;.\ ......... \.\ ............. .. 
················Ki~~~~·i~~··~~6g~IL;4.).... ............• ............................... . 

· •..... DIMENSIONGROUPLHl.2.7).MGPJ18~2.) ... . WEEK ·:O~ ...................................................... . 

. . gg igg1jlr!#" ................. ........ .. :;::;..... ..... .••. ;;: .. ;; .. :;?;.; .... 

IDL E H I .J)",!} 
··1000( i .jj';;(). 

C 

c 

DO: 200 .• 1:"'10.14 .... 
TIME {n";(j~ . 

PRODDLJIJ"'{)". 
PROCH n"o~ 
START IIJ· .. O •.••.•• : ........ . 
FINlSHrn"o~ . 

2.999fiQ(l:.,l ... 9······:······· .... ,;;i"'·: ••. ···••• ... ;; •• i·i·i· ... ;;T: •. ,:/·.··.;;;·; ... 

·.Jc=.O' ...................................................... . 

IF (1 +..J 

El.9 C()/IIJJ /Ill) E; 
.:·:c .... :· .. :···· .. ··· 

0079L;L.14 .. 
•.••••••••••••••••••• , ....... READ··.·Z •• lS (t.~'K);k;;·'f .. ioY······· .... : ..•. ..,.......... . 

.:::::-:;;;:::;::::-::-' 

...••... /.i'~ .. ~g~~t~0~2 ... 0.JOF.!; .• O)..... ............,.: ••. ;: •••...•.•..•.••.. : .. :.: .. :......... .................................. . ................ . 

~~A687~· :b!;~Rf)lJPfi.:~.iiKI·.~GROUPlt~2~KJir<.;;;;ii7\·L·.f....";/P;!·E.· .•..•.•.•.•. O:.,.i.. ".".. ,.,,o·W·y····· . 

... t •• , ••......... FORMAT ••••. tJ5.~.1·1.3,¥..~ •. ll.~·J·l+),: •• ,::: .. :; ..... ·.·.............. . ........••.•.. , .• ,.' .• :............... . ............ ,.::::;/ ..... :.< .... : ..................•........ 

5.00 CONT.lNU,E· .. ··· 
1FtIC-31Z.l502;9'9'99.9999 
CONl"lNUL .. ···· ................................ . ............................. . 

~""-~ ~"--- ~-:-:-"":;:~.w~' 

/;/~7 

............... 

TW= o. ............ . ... ..... . .............. " ..... .. 
:: ... _. ~~ ~ :.~ ~ ~:_:_:-;. t:: :.:.:,:;, . ".:.: (:;,j f (ff j f,:,:,:;jj::·:· . -_ .. :::. - ::" :":":": :::;:;",,;:" : ::-:.:.~~~.;;; ~ ~:.~:.:f. ~t ;.:~~:::::\:':-:':'- '-" ::::-:::::H~::: "-.:::.:-

C 

S(H 

j)O·5t.l11.",kd· 
DO 501J"n9 
IDLEt·I·,·;}:) =·0:. 
DO 8 K=I.14 

a REAO .. 3., QRH<;lyRR:PlI'(tK:L 
3FORMAf(iox.FZd~iF2~O 

005501(=1014 
.....55'OORQ(K) ... ORQ(K)+QR(KL .. .............. ;c....... . .. ................. ....... . 

... ~oo .. CONTINUE., ....... : ................ ••·••••· .. •• .. · ........... . ... , ............................. '... • ••• " .............................. . TC"TC+H ............. . ............. . 

... (:,!;O .. CONJINUp •• j..... .............. . .................. :::.::::.: ...... ::::: . . n 1=1 I 1+1·· ...... · .... ' 
...• ..• : .•• : tFe II 1-:::1,?l'fr1 .. S •. 9V.p ... fr15 .. ··•·•··· ....................................................... : ............... :.: •• :.: ••..•. 

<.7'" CONT 1 NUE' ................. . 

_ ... - .. "::'7': ::::-

.................................. ·Fl· 1=1·1·1· •. ·· .. ' ........... 0:::::: •••..•• 
................... .... . ·00 . 7001("'1 .. ;1.4·· .. •·· 

··.·.· •...•. · .... i .. +OO. ·~§~+~~0~X(.I<,I.C'Hll.I!tQ •• H()~.I():O;;; ...... " 
......... STOp......... .............................................................................. :" ........... . ·········tib . CONT INUt ................ ".".' ................, ........... . 

IF ( ORQ CKI+1.2.s. • .650 ... 7.25 .. · ... .. 
······115··· C()NT 1 NUE··· .. · .. •· .. ···· .. ••••••·•••·••• .. ·••·•· 

_ ... _-

.........MJN.,.Z*lO,. ... 6.·.·· .. · .• 
. ······FMI N..;MfW··· .. ······..· .. •······ .. ···•· .. , 

........•.•.. :: ...• /l.()~.Q. ~6~TINl.!t······ii·········· .... . 
..... ......+8()g)~ ~. ~~0~.JI69.~Z.()O'()tI8P ... ·.;·.· ................. .........:y;;:. ··········:·XL ;;; .. 

.. _-_ ........... -....... ;;::: .. ::- .. . 

... "" ::: 

.-.--- --

IJ" S (I( '~1 i\ i_/i /\ '·i{\ / .iii. ii, .i+i ...... \ ' .. ' '::/:'. /; L.:.;·;;i·:ii Z.S·,·····ii;;; ... ·· ... i;;;iT •• 2ij.//} 
DO 781 • 

··· .. ·· ........... I"C;ROVPJl,J,l.lKl·:··· •• • .. · .... • <::,i"'" •• .... ,,)······ .. i .. ::, ····.:c·.<·.·.:··:·,·········· ...................... .. 
J=GROUP [1 J.2. IK)' . 
IF.lI+.JJ169.65Q.169 .. , .• ·• 769 to/llT1NUE ............................... . 

···· ... ·4sz
i 
26~~?NBtl .• A+l:::Ij:!;.l: .. 7a:.:t.].S:2:'i(·i ..... :... •............. • ................................................ : ..... . 

.....•...... ....... If'(FMJN..,,<;:(J .• ~4.K1J]95 .. ,:I9.~J·T9:Q: .... .. ··190 FMI N=C ( I.J.Ky················································ ................. . 

795 CONT I NUE ...... ·....... .. ..... .. 
MGP ( L • 1 ) ..:1 .... ·•·•·•· .. ,·· .. 

·.NGP·(L.2J.,.,J.···· 
L=L+l 
GO TO 1000 

":.";:.-.... ::;::."::.:; ;.":;. :.:.::: ". ~'-".::: 

-.-.-.::.:-~~::.: :::::::---
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781 CONTINUE 
GO TO 650 
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