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PRODUCTION PLANNING IN TEXTILE INDUSTRY 

The topic of this thesis LS production planning in the 

textile industry. The thesis consists of two parts, both of 

wh{ch use the data of a firm currently operating in the short 

fibre sector of the textile industry. 

The first part consists of a dynamic linear programming 

~odel for the macro production planning of the firm under 

consideration. The linear programming model is then used to 

aialys~ a number of scenarios with the aim of determining 

optimal production, purchasing, inventory, and sales policies 

and directions for future investment. 

The second part consists of the scheduling of the 

Finishing departmerit. As this problem is of the classic 

lin-jobs m-machines" type which has no known analytic solution, 

a heuristic algorithm, which will not require any changes in 

the current system, is developed to help generate alternative 

schedules and obtain an insight into the workings of the 

department. 
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TEKSTiLDE ORETiM PLANLAMASI 

Bu ~a1~~man~n konusu teksti1 sekt5rlinde liretim p1an1a

mas~d~r. Tez iki b51limden olu~maktad~r ve her iki b51limde de 

ha1en k~sa e1yaf sekt5rlinde ~a1~~makta alan bir ~irketin ve

ri1eri ku11an~lm~~t~r. 

ilk b51limde, e1e a1~nan ~irketin makro liretim p1an1a

mas~ i~in ge1i~tiri1mi~ alan dinamik bir doRrusa1 program1ama 

~ode1i tan~t~lmaktad~r. Do~rusa1 program1ama mode1i, en iyi 

liretim, sat~na1ma, stok ve sat~~ po1itika1ar~ i1e yat~r~m ka

rar1ar~n~n tesbitinde ku11an~lmak lizere ~e~it1i senaryo1ar 

i~in ~a1~~t~r~lm~~t~r. 

ikinci b51lim terbiye i~letmesinin ~~ ~ize1ge1emesini 

i~ermektedir. Bu problem k1asik "n-i~, m-makine" piob1emi 01-

duRu i~in ve bi1inen bir ana1itik ~5zlimli olmad~~~ndan,sezgi

se1 bir a1goritma, a1terriatifi~ ~ize1ge1emesi yarat~lmas~ ve 

i~letme i~i i1e i1gi1i bi1gi sahibi olmak i~in, mevcut sis

temde herhangi bir de~i~ik1ik meydana get~rmeyecek ~eki1de, 

ge1i~tiri1mi~tir. 
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I. INTRODUCTION 

This study was performed in the textile industry, 

which plays an important role in the Turkish economy due to 

its large share in exports and emplo~ment, and which 1S 

developing rapidly. 

Textiles constitute about 50 % of industrial products 

exported from Turkey. In 1981 800.000.000·US $ worth of 

textile ~roducts were exported.and in 1982 this figure rose 

to 1.056.000.000 US $. The 11.500 firms opetating 1n this 

sector employ approximately 254.000 people(l). 

In the first part of this .study, a model for the Macro 

Production ~lanning 6f a firm working in the short fibre 

sector is d~veloped. A simil~r study for a centrally 

coritrolle~ group of several pl~nts producing cotton-has been 

done by Nebol, et al.(2). 

This study employs an integrated approach~hich 

considers the units of the firm as a whole rather than 

considering each of them individually. Also, by illustrating 

the application of modern management techniques beyond time 

and work study, it is hoped to promote the application of 

such methQds in industry. 

When you take.into consideration the whole system of a 

. ~ 
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firm, you will meet many problem~ at different levels of the 

organization. These problems are attempted to be solved by 

using information flowing horizontally and vert"ically through 

the organization. The firm studied in .this thesis has a 

distributed planning approach, L.e. the plans of different 

departments are coordinated" to result in an overall plan. The 

hierarchy in planning follows the hierarchy in the organiza

tion. Thus departments at the same level in the organization 

develop their own plans communucating with each other through 

h~rizontal flow of information. For example, Production, 

Finance, and Investment plans of the firm are developed at 

the same level. As will be seen later in more detail, produc

tion department consists of several units. Each unit is 

planned in an interdependent fashion with the others. The 

plan for ~ach unit then is said to belong to one lower level 

than macro productiori plan (MPP). These plgns are of opera

tional nature planning the day~to~day operation of the units 

Ln the finishing department. 

In this thesis we first consider MPP of a firm 

currently operating Ln the short-fibre sector of the textile 

indtistry. It should be emphasized that MPP is based on ~eal 

data gathered as a result of extensive effort. MPP has a one 

year horizon co~ering thte~ 4-months ~eriodsand consisting 

of two planning levels. The two levels are.represented here 

by two"models. 

The first model representing the upper leyel takes 

into account the firms three main production centers, their 

capacities, the charariteristics and capacities of available 

machinery, products which can be processed on these machines, 

and their constructions (weaving patterns), production costs, 

sales and,purchasing prices, inventory.holding costs, 

finished" and semi-finished goods machine time requirements 

and quality and scrap levels. 
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A dynamic Linear Programming (LP)(3) model was 

constructed and used to analyse a number of scenar~os. 

In the lower level for each unit in the Production 

department there should be a seperate plan. Within the scope 

of this thesis the lower level will be represented by the 

scheduling model of the Finishing department. The presence of 

many multi-purpose machines and the large number of different 

processes leaves us face-to-face with a classical n-jobs, 

m-machines problem(S) which has no analytic solution for large 

scale problems. The large number of orders mostly in small 

quantities, and complexity of the production process lead to 

considerable problems. 

A deterministic, heuristic model, based on the current 

~lanning sys~em is constructed to perfo~m the daily sched~ling 

without requiring any additional changes in the current 

system. The heuristic solution procedure can be run for several 

days in succession to obtain weekly schedules. It is hoped 

that"this model will help to gerierate alternative schedules 

and. to gain an insight into the operations taking place in 

the Finishing department. 

The first model is deterministic. The second model ~s 

,designed to absorb the uncertainties arising during -daily 

operations. 
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II. PRODUCTION PATTERN 

This chapter presents summary information related to 

the production pattern covering the processes from the in

comLng raw material to the finished cloth in the three maLn 

production centers considered in this thesis. 

A. YARN. PRODUCTION 

Raw material for yarn is fiber. Fibers can be grouped 

into two as natural and synthetic (man-made)~ Cotton and wool 

are examples of natural fibers whereas polyester and viscose 
-

are examples of synthetic fibers. The factory considered uses 

cotto~ as natural fiber. 

Desired grades of yarn are obtained by applying the 

following processes. 

1- Blending and opening 

2- Caiding 

3- Drawing 

4- Roving 

5- Spinning 

6- Winding 

/ 

Following these stages different processes are used 
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d~pending on the type of yarn. Four- different kinds of yarn, 

namely: (i) single-white, (ii) double-twisted-white, (iii) 

single-dyed, and (iv) double-twisted-dyed yarns can be 

produced in the operation. 

Pr~cesses applied to obtain these yarns ate presented 

following a sequence in Figure 1. General information on 

these processes are presented below: 

1- Blending and Opening: Fibers which are brought into 

the factory Fressed in bales, are unpacked, placed in order 

to get accustomed to atmospheric conditions. Later these 

fibers are combined in desired ratios and cleared by removing 

the dust by various subprocesses. At this staje combined 

fibers go· through Multimixer, various Openers and Cleaners and 

finally arrive ~t Scutch~r which· they leave in ·form ~f lap. 

2- Carding: Laps leaving.the Blowroom department are 

carded Ln the card machines. During this process short fibers 

and neps, dusts and dulls are removed. Combined fiber which 

enters the card as lap is processed to take the form of web 
\ . 

which is later shaped into sliver and placed into cans. 

3- Drawing: In this process cans of card slivers are 

folded and draw~ continously.Here the objective is to obtain 

a homogenous sliver, minimizing irregularities and making the 

fibers parallel. 

4- Roving:· It is the process with which the slivers 

are slimmed by a certain method of pulling to be able to 

process in the spLnnLng frame. Roving is the final stage of 

yarn preparation. 

5- Spinning: It is the basic process of yarn produc

~idn. The number of yarn and numb~r of twists per inch are 
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Double-dyrd-yarn 

}vrvtock 

Figure 7 : Yarn production 
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important measures 1n this proce~s. 

6- Winding: Here the yarns which are on copses are 

winded on the cones in the desired quality. During this 

process some of the defects on yarns are c~rrected. 

7- Twisting: .Doub1e-fo1ded yarns are twisted by a 

certain twisting constan~. 

B. GRAY CLOTH PRODUCTION 

Yarns are woven by the following process according to 

the given constructions. 

17"' Weft preperation 

2- Warp preperation 

3- Sizing 

4- Drawing 

5- We'aving 

Cloths to be woven· follow the operations g1ven in 

Figure 2. 

1- Weft Preperation: Horizontal yarns of the cloth are 

called weft or filling. Wefts are inserted to the gray cloth 

by means of either shuttles or rapiers or proj.ecti1es. Weft 

preperation is the process where shuttles are wi·nded. 

2- Wa~p Pre~eration: Vertical yarns of the cloth are 

called warp. According to the given warp-report, yarns taken 

from the cones are winded on the ~arp beam at a certain rate . 
. 

There are two types of warping machines in the operation. 

Plain products which will go through the sizing ~rocess later 

are processed by "direct beamer". "Conical beams" process 
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WC?ft machines 

Weaving 

Raw Control . 

Shearing 

Mending 

Figure 2: Gray cloth production 

White 
yarn 

Sizing 

Drawing in 

White or 
dyed yarn 
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dyed-yarns which shall not be sized, but directly placed on 

the beam. 

3- Sizing: Beams processed on the direct beamer are 

used in the sizing machine where they are ex~osed to a 

chemical. The purpose bf sizing is to give certain strength 

to the yarn to prevent collection of raising and to prevent 

formation of static electricity. 

4- Drawing: In this stage, warp yarns are made ready 

for weaving. Frames are used for weaving cloth. In this 

process yarns with similar movements in the weaving report 

are collected ~n a single frame. 

5- Weaving: Weaving is the basic stage of gray cloth 

production. Weaving is dona by knitting weft and warp yarns, 

mounted on the 100m beforehand, with respect to a plan. The 

gray cloth that has been woven is winded on the cloth beams 

placed on the loom and transferred to Quality .Control depart-

ment. 

C. FINISHED CLOTH PRODUCTION 

Cloths follow varying orders of procedure depe~ding on 

the type and the specifications required of the finished 

cloth. Sequence of operations, as well as the speeds of 

machines and the number of times the products go -through the 

machiries change, depending on the type of the finished cloth. 

Finishing center can generally be divided into four 

main groups. 

1- Scouring and Bleaching 

2- Dyeing 
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3- Printing 

4- Chemical finishing 

Information about these production units and their 

intermediary processes are presented below: 

1. SCOURING AND BLEACHING 

a) Burning and size removing: Here, some of the 

irregularities that have not been eliminated in the previous 

processes are removed with the burning operation. Also the 

yarns that had been previously sized are re-exposed to 

chemical reaction in order to remove the S1ze on them. 

b) Scouring and Bleaching: This process is applied 1n 

order to clean the cloth, increase its capability to maintain 

colors and whiten it for further dyeing. 

c) Mercerizing: The purpose of this process 1S to . 

increase coloring efficiency, obtain shiny colors, and give 

the cloth a good texture. 

d) Equalizing: This- process applied to make sure that 

cloths are opened at a certain width and making weft yarns 

neat and parallel. 

2. DYEING 

Depending on their type, products that will be plain 

dyed are either dried and fure-fixed, or just dried, and are 

ready t6 be colored. Several sub-processes are applied in 

this unit .as well. 

a) Fore-fixing: Colored cloths are g1ven a certain 

form and stability t9 be ready for coloring. 
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b) First Dyeing: Depending on their fiber mixtures, 

synthetic, cellulosic, or natural fibers absorb color 

through different processes. Polyester of Polyester-Viscose 

(TV) and Polyester-Cotton (TP) goods are first colored by a: 

different process, which is called "first dyeing". 

c) Thermo-fixing: This process is applied to cloths 

that go through the first dyeing process. The purpose is to 

make the polyester color permanent on the cloth. 

d) Second dyeing or Cotton dyeing: Hundred per cent 

cotton goods and second type of fibers of TV and TP products 

are dyed in this stage. Products may again undergo several 

various coloring processes. Some of the coloring process are 

the following: Reactiv~ dyein~, Indanthren dyeing, Di~perse 

dyeing, ·Cassulfon dyeing, etc. 

1:. PRINTING 

Hundred per cent cotton products can be printed as 

well as dyed. Different color mixtures can be used in 

printing like dyeing. Preparation for printing is more 

difficult and time consuming than dyeing. A series of opera

tions is necessary for printing a design. First the design is 

drawn and a pattern is 'prepared for printing .. 

For a design that will be repeated continously, a 

report of the· des ign is prepared. Repor tp rovide s -repet it ion 

of a design. There are roller printing machines in the 

factory. Finally these rollers are prepared for the printing 

operation. The printed goods go through steaming operation. 

The cloths are washed after printing. 
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4. CHEMICAL FINISHING 

In the last ma1n process of finishing center, products 

are g1ven desired specifications through various chemical 

operations. This operation gives certain characteristics to 

the cloth to increase selling opportunities, and helps to 

promote usage value. Finished cloths later go through Condense 

operation so that the finish becames permanent. Some machines 

with certain p~rposes are used in the process for chemical 

finishing. Some of these are explained below: 

a) Raising: In this process, cloths can be raised as 

much as desired. 

b) Sanforizing: It is necessary that some cloths do 

not shrink after they are washed. Sanforizing operation 

prevent~ shrinkage of the cloth. 

c) Kalander: It 1S a process by which the finished 

product is given a softer touch. 

Finished cloths processed in the finishing center are 

sent to the Quality_Control department. 
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III I MACRO PRODUCTION PLANNING MODEL 

III.A. MODELLING APPROACH TO MACRO PRODUCTION PLANNING 

This part of the study is concerned with production 

planning in one of the country's large, integrated textile 

factories with a firm.place on the market. 

The Macro Production Planning (MPP) model considers 

the factpry to be studied as a whole. The Spinning, Weaving 

and Finishing departm~nts and their interactions are studied 

to give th~ firm's optimal production levels .in each 

department, inventory levels and purchasing programs for raw 

~aterials and other inputs. 

The m~del cohsiders the capacities of the three main 

departments of the factory, the various types of pro~ucts 

and their separate constructions, production costs, sale 

prices, buying prices for raw materials and other inputs, 

inventory holding costs, quality levels and waste (scrap) 

percentages. This i~formation has been gathered from the 

various departments and has been included i~the model after 

being checked against available statistical data. 

Sale price~ production costs and cdsts of raw 

materials and other inputs were determined by the departmants 

'concerned and the fira's 1984 Production Plan(6). Special 
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care was taken that these figures agree with the firm's 

production plan as far as possible. 

A great deal of information above was obtained by 

interviewing the firm's employees. Due to the drastic changes 

in the economic policies since 1980 any statistical data 

before the year 1980 is not any more representative and is 

thus not used in. the anal~sis here. 

Due to the fact that the fast development of technology 

in the textile industry leads to the technological and economic 

life times of machinery being short, the models iechnology 

matrix has been designed to minimize the effort required to 

reflect changes of these sorts in the model. 

Lack of data on various subjects ha~ forced me to 

make several ~ssumptions. These are listed in detail in the 

section of Model Inputs. 

If the technology matrix ~s kept up to date with the 

necessary information, the model can be used as a long-term 

aid to decision makers. 

The firm's production, sales and purchasing system, 

on which the model is based, is shown in Figure 3. 

After products have been assigned to the Finishing 

department (T) the necessary gray cloth is drawn fro-m· the 

gray cloth inventory (DS). Products assigried to the Finishing 

department are either gray cloths produced in the Weaving 

department (DU), or gray cloths purchased from outside the 

firm (DM) or gray cloths being processed for another firm 

(piecework) '(DF). Waste and stretching coefficients have been 

taken into account during the flow of goods from one depart

ment to another. 
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The same principles hold for~the flow of goods from 

the Spinning department (I) to the Weaving departm~nt (D). 

The yarn necessary for the production of gray cloth 

~n the Weaving department is drawn from the yarn inventory 

(IS) which it enters either by being produced in ~he firm's 

Spinning department (IU) or being pur.chased from outside 

dealers (1M). 

The Spinning department's requirements of fibers is 

drawn from the fiber inventory (ES). 

All assignments are performed by the model simul

taneously and are restric~ed by the. capacities of the various 

departments. 

As can be seen in the Figure 3 finished goods are sent 

to the finished cloth inventory (MS). From here they are 

either exported or sold on .the domestic market. Export 

goods are first made .into ready-made clothing in the Ready

Made Clothing department. The firm ~lso exports a small 

amount of finished cloth, but this is negligible. 

III.B. MATHEMATICAL MODEL' 

The mathematical approach used for the modelling of 

MPP pr~cess is dynamic linear programming, which is ~olvable 

even for very large pro~lems and reflects perfectly the 

periodical structure of the MPP proces~ .. 

The MPP model, mathematical details of w?ich will be 

given later~ considers the three main ¥rod~ction an~ 

inventories of textile production, namely Spinning~ Weaving 

and F ini sh ing and the i r: in te rac t ions (and i nvento r ies) as 'a 

whole. 
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III.B.l. Objective Function 

Today no firm is managed with a view to attaining

only one objective. In the current state of markets and 

world economy firms are forced to take account of multiple 

objectives. The basic objectives of the firm under study are; 

i) Raise quality level 

ii) Save energy 

iii) Minimize financ{al costs 

iv) Minimize -overt ime working 

v) Maximize profit. 

These have become the classical objectives of firms 

Ln the textile industry today. 

The mod~l attempts to take all thes~ objectives into 

account. The following were noted: 

i) Raise Quality Level 

The MPP model does not try explicitly to raLse quality 

level. However, .the effect~ of flurituations in quality levels, 

given by the first and second quality le~el proportions and 

used as parameters in the model, on production plan"s can be. 

noted. 

ii) Energy Sa~ings 

It is extremely difficult to incorporate parameters 

for energy conservation into a product-mix model since no 

data for energy consumption on a product basis exists. How

ever; consumption figures for each depa~tment were found and 

energy costs included in the objective function. Energy con

servation was' not cOl"!-sidered as a separate obj ective. 
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iii) Minimization of Finan~e Costs 

Recent economic developments have left many textile 

firms .face to face with severe financial problems which 

they have never faced before. A research by the Tlirkiye S1nai 

Kalk1nma Bankas1 in 1982 ·states that finance co.sts amount to 

9.4 % of production costs, and is the most important problem 

of· 37.3 % of firms involved(l). 

Due to the fact that this area 1S heavily dependent on 

economic developments and firm policy for managing its 

cash flow, it is not taken into account by the model. The 

financial burden of inventories is taken into account in the 

calculation of inventory h6lding cost which will be defined 

later. 

iv) Minimization of Overtim~ 

The model considers an ideal situation and thus takes 

no account of overtime. Overtime can easily be incorporated 

into the model structure but with the aim of keeping the 

model as small and the run-time as low as possible, overtime 

is not considered. In certain departments of the firm under 

study overtime is impossible due to maintenance considerations, 

and in other departments bottlenecks exist which can only be 

surmounted by overtime (For example, the winding unit can not 

meet the demand when the yarn dyeing unit is used at full 

capacity, the model takes account of this 6ottlene~k). 

v) Maximization of Profit. 

The most dominant objective for the model is the 

maximization of profit. For this purpose .qual~ty levels and 

sales prices for domestic and export markets were collected, 

and pu~chase prices for fibers, yarns arid gray cloths were 
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forecast. Holding costs for finis~ed product, work-in-process 

inventories in each of the departments were calculated and 

production costs for each department were calculated. A 

monthly interest rate of 5 % used in these calculations. 

As profit margins are used 1n the objective function, 

the model works backwards from sales and production of 

finished cloth. Products with sales lower bounds (if any) 

are first assigned capacity in the Finishing department and 

the remaining capacity is allocated among other products 

according to the objective function and constraints. 

Certain firms use maximization of production as a work-

1ng objective. This may be a suitable objective for a 

public agency, but as in a product-mix model diff~rent 

products have different profit margins, maximization of 

production does not necEssarily result in the maximization of 

pr6fit. This model does not consider production m~ximization· 

as an objective~ 

III.B.2. Constraints 

1. Capacity C6nstraints 

i) Spinning Department 

The amount of single yarn produced in period t 1S 

restricted by the total ring-spinner spindle-hours "available 

in that period. Firm polic~ is .to use a g1ven minimum of 

this capacity in each period. 

The amount of double folded yarn ~rodu~ed in period 

t is restricted by the total twister spindle-hours ~vailabl~. 

There is also a lower bound 6n twisting utilization. 
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ii) Weaving Department 

The amount of gray cloth woven in the jth weaving unit 

1n period t is restricted by the total loom-hours available. 

A given percentage of the looms have to work in all periods. 

iii) Finishing Department 

The amount of gray cloth to be pr~cessed on unit j in 

period t is restricted by the total working hours available 

for that unit in that period. N~ lower bounds on utilization 

are given, and as a result, some machines may work at. very 

low utilizations. 

2. Material Balance Equations 

i) F{nished Cloth 

For each type of cloth and at each period the sum of 

beginning inventory and production in ~h~t period must equal 

the sum of ending inventory and sales in thai period. 

ii) Gray Cloth 

For each type of gFa~ cloth and period, the amounts 

of purchased, produced and piecework gray cloth and the 

amounts entering and leaving the inventory in that period 

must balance. 

iii) Yarn 

Purchased and produced yarn inventorj must balance. 

iv) Fiber 

The fiber inventory must balance 1n each period. 
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3. Purchasing and Piece-Work (FASON) Restrictions 

Firm policy may restrict purchases of yarn and gray 

cloth or amount of cloth to be processed for other firms in 

a given period. 

4. Special.Unit Capacity Constraints 

As the effect of the capacities of certain units on 

production level is great, the capacity constraints of the 

model have to take these into account. Although some of these 

(e.g. washing units) may have already been incorporate~ into 

the technology matrix, these constraints are considered here 

explicitly. 

i) Yarn-dyeing Unit 

Due to the technology involved, the capaci~y of the 

yarn-dyeing unit cannot be ascertained with any great 

degree of precision. An average figure 1S 3500 kg/day, which 

restricts production of yarn-dyed cloths. 

ii) Raising Unit 

Here aga1n a pr1cedeterminatin of capacity is 

impossible. This unit consists of two machines through which 

the product passes. The number of passes depends on the 

product. A precise capacity figure on product basis cannot 

be given, but a figure of 10 000 m/day for Polyester/Viscose 

(TV) goods is considered to be a good estimate by the 

management. 

iii) Windirig Unit 

As it i.s seen in the yarn production flowchart (Figure 
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1), the yarns pass through the winding unit once or twice 

depending on whether they are one or two-~ly. Yarn-dyed 

goods have a different flow and constitute negligible 

proportions of total ·production. Thus dyed yarns are 

,neglected and this unit is included in the special capacity 

constraints since it creates a bottLeneck. 

iv)Washin~ Unit 

The washing machines are considered ~n three groups: 

The wide washing machines, the narrow printed washing machine, 

and the wide and·finally all washing machines. Capacity 

constraints for each group are given . 

. 5. Bounds on Sales 

Sales of certain products vary seasonally. For 

exa~ple, since raised goods are used in winter they are 

produced and sold mostly in summer, with no sales in the 

first p~riod. Certain other products are the firms well

accepted'products and ~re sold at a certain level all year 

round. These are given lower bounds, while new products 

that cannot be sold in large quantities are limited by 

upper bounds on sales. As the firm markets its ~roduct both 

in the domestic and foreign markets and sales volumes can be 

forecast for both, upper bounds are set on total amount of 

sales on each market. 

III.B.3. Mathematical Representation 

The mathematical representation of the MPP model is 

given below~ 
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1. Indexes 

t: time index 

h: fiber index 

i: yarn index 

d: gray cloth index 

m: finished cloth index 

j: machine-group (unit) index 

2 • Sets 

A: Set of produced single yarns 

B : Set of produced double folded yarns 

C : Set of purchased yarns 

D: Set of produced gray-cloths 

E: Set of purchased gray-cloths 

F: Set of gray-cloths processed for other firms 

G: Set of finished cloths 

H: Set of fibers 

I : Set of products washed on washing unit 1 

J: Set of products washed on washing units 1&2 

K: Set of exportable products 

L: Set of domestic-market products 

B: Set of yarn-dyed gray-cloths 

N: Set of raised ~roducts. 

3. Decision Variables 

Smt 
IU it 
DUdt 
TUmt 
Eht 
TUUmt 

Sales of finished cloth m in period ·t 

Production of yarn l.n period t 

Production of gray-cloth d l.n period t 

Production of finished cloth m l.n period t 

Purchase of fiber n in period.t 

Production of cloth m, from proddced gray
cloth in period t 

~roduction of cloth m, from purchased gray
cloth in period t 



TUF
mt 

DUMM
dt 

MS
mt 

DS
dt 

IS it 
ES

ht 
DMdt 

IMit 

DFdt 

. 

4. Parameters 
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Production of cloth m, for other firms ~n 
period t 

Production of gray cloth d, for which both 
warp and weft yarns ~re produced in t 

Production of gray cloth d, weft of which ~s 
produced, warp purchased in period t 

Production of gray doth d, weft of which ~s 
purchased, warp produced ~n period t 

Production of gray cloth d, both warp and 
weft of which are bought ~n t 

Inventory of cloth m at end of t 

Inventory of gray cloth d at end of t 

Inventory of yarn ~ at end of t 

Inventory of fiber h at end of period t 

Purchases of gray cloth d in period t 

Purchases of yarn 1 ~n period t 

Piece-work g"ray "c loth type d ~n period t 

a
mt 

: Sale price of product m ~n period t 

bit Production cost of yarn ~ ~n period t 

c
dt 

Production cost of gray cloth d in peiiod t 

e
mt 

Production cost of finished cloth m in period t 

git PUlJchase price of yarn i in period t " 

kdt Purchase price of "gray cloth d in period t 

Pht Purchas~ price of fiber h in period t 

lht Holding cost of fiber 6 in period t 

v .. 
~J 

Holding cost of yarn ~ in period t 

Holding cost of gray cloth d in pe~iod t 

Holding cost of finished cloth m in period t 

Amount of fiber h needed to produce one unit 
of yarn i 

Amount of yarn i needed to produce one unit 
of gray cloth-d 

Amount of gray cloth d n~~ded to ~roduce one 
unit of finished clot~ m 

Time of machine type J needed to produce one 
unit of type i yarn 

; 



t 
mJ 

VMAXzt 
VMIN jt 

DMAXjt 
DMIN

jt 
TMAX jt 
IMMAX

t 
DMMAX t 
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Time of loom type j needed to produce one 
unit of type d gray-cloth 

Time of finishing machine type j needed to 
produce one unit of type m cloth 

Number of passes of type m through washing 
machine 

Average weight of one meter of yarn-dyed 
gray cloth 

Available time of sp1nn1ng machine J in t 

Minimum working time of spinning m~chine j 
1n t 

Available time of loom type j 1nt 

Minimum working time of loom type J 1n t 

Available time of finishing machine J 1n t 

Upper bound on yarn purchased 1n t 

Upper bound on gray cloth purchased in t 

DFMAX
t 

Upper bound on. order-processing 1n t 

IBMAX
t 

. Upper bound on' dyed-yarn gray cloth 1n t 

SAMAX
t 

Upper bound on raised cloth 1n t 

BOMAX t 
YlMAX t 
Y2MAX

t 
YMAX

t 
LBmt 
UB mt 
IRR

t 

DARt 

Upper bound on winding capacity 1n t 

: Up~er bound on washing-l capacity in t 

Upper bound on washing-2 capacity 1n t 

. Upper bound on total washing capacity· in t 

Lower bound on sales of m in t 

Upper bound on sales of m 1n t 

Upper bound on exports in t 

Upper bound on domestic sales in t .. 
Objective Function 

(sales revenue) 

L bit IU it - L c dt DUdt 
iEAUB,t dED,t . 

(Production 

L g. IM't - L kdt DMdt 
. 1t L dEE,t LEe, t 

L e
mt 

TU
mt 

mEG,t 

costs) 

(Purchasing costs) 

- ' • 1 
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l: Pht Eht (Purchasing C_ost) 
h EH, t 

l: 0 MS l: ndt DS dt mEG, t mt mt 
d EDUEUF , t 

(Inventory holding costs) 

Constraints 

i) Capacity constraints 

(1) VMIN' t ~ l: v .. IU it ~ VMAX jt . J iEAUB 1.J 
¥t, j=l 

(2) VMIN' t ~ l: v .. IU it ~ VMAX jt . J iB 1.J 
¥t, j=2 

( 3) DMIN jt ~. l: ddj -DU dt ~- DMAX jt dED 
¥j ,t . 

(4) l: t . TU· ~ TMAX' t mEG mJ mt .J 
¥ j , t 

ii) Material Balance Equations 

(5) MS + TUmt - S - MS 0 ¥t, ¥mEG m, t-l mt mt 

(6) DS d ,-t-l + DUdt - DS dt - l: x TUU 0 ¥t, ¥dEE 
mEG md mt 

.j 

I 
(7) DSd,t_l + DMdt DS dt - l: x TUM 0 ¥t, ¥dEE 

mEG md mt 

(8) DS d t-l + DF dt - DS dt - l: x TUF 0 ¥t, V:dEF md mt ,- mEG 

(9) TU = TUU + TUM + TUF ¥ 
mt mt mt mt m, t 

(10) lSi t-l + IU~ - IS' t - l: Sdi DUUUdt - l: Sdi DUUMdt , . 1.t 1. dED dED 

¥ i EAUB, t . 
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(11) ISj,t_l +;IU it - IS it - E S~. DUMMdt - ESdi DUMU dt d e:D - 1. d e:D 

- E Sd. DUUMd = 0 
d e:D" 1. t 

Vi e:C , t 

(12) DUUUdt + DUUMdt + DUMU dt +" DUMMdt "v d e:D, Vt 

(13) ESh,t_l + Eht ~"ES - E r. h IU. = 0 
ht ie:AUB 1. 1.t 

iii) Purchasing and Piecework Constraints 

(14) E H1it ~ IMMAX t Vt 
i e:C 

(15) E DMdt ~" DMMAX t Vt 
de:E 

(16) E DFdt ~ DFMAX t Vt 
d e:F 

iv) Special Units Capacity Constraints 

(17) E wd DU dt ~ IBMAX t Vt 
de:M 

(18) E TUm"t 
me:N 

~ SAMAX t " Vt 

(19) E IUit + 2 E IU. ~ BOMAX t 1ft 
ie:A ie:B 1.t 

(20) E TU ~ YIMAX t Vt 
me:I mt 

(21) E Ym 
TU 

me:IUJ 
mt ~ Y2MAX t Vt 

(22) E Ym 
TU < Y3MAX t Vt mt= 

me:G 

v) Bounds on Sales 

(23) LB mt ~ S mt ~ UB mt for some m,t 
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(24) E S ~ IHR 
mEK mt - t 

¥t -(for export market) 

(25) ESt ~ DAH 
mEL m' t 

¥t (for domestic market) 

III.C. THE OPERATING SYSTEM OF THE FIRM AND THE .MODEL INPUT 

DATA 

The MPP model has been oper~tionalized with the input 

data of the sample firm. 

III.C.l. Production Centers 

Four ma1n cente~s make up the factory. The four 

centers are respectively Spinning, ~eaving, Finishing and 

Ready-to-Wear (Ready-Made Clothing). The Ready-to-Wear section 

has not been considered within the model. 

A conventional r1ng spinning system 1S utilized 1n the 

Spinning department where a total of 31 080 spindles are used. 

This means a production capacity of approximately 13 000 

kg/day based on 24 Ne (NeaNumber English). About 10 000 kg/day 

o£ the produced yain is twiited. The final step of yarn pro

duction, which is winding, may create a bottleneck in the 

present production schequle, thus the winding machines are 

incorporated in the model ai another constraint. The given 

capacity of the winding unit is taken as 18 000 kg/day. 

The Weaving section consists of four halls. The number 

of looms vary in each hall. In the first hall, there are 277 

loams that can produce only narrow products Mhose reed width 

is 110 cm. In the other three halls, looms of varying speeds 

produced gray cloths that are wider (nor~al). "Approximately 

65000 m of gray cloth can b~ woven per day in the ~19 looms 

1n the four halls. All of the looms operate with the shuttle 
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system and some of them can shuttle- ~n mUltiple colons (up 

to 4). 

Finishing section can generally be analyzed ~n four 

units, which are respectively Bleaching, Printing, Dyeing and 

Chemical finishing. For the purposes of this study, the 

finishing section has been considered in a different way 

depending on the utilization of the machine lot and has been 

grouped into seven. units. That are respectively called 

Bleaching, Printing, First dyeing, Second dyeing, Washing, 

Cooling. and Chemical finishing. The .machine lot of the 

finishing d~partment ~s alloted indifferent ratios to the 

above stated production units. Although Finishing department 

has ·an approximate capa.city of 95 000 m/day, it is directly 

proportional to the production mix that ~s undertaken. 

According to the current production schedule, the daily 

capacity is 45 000 m. prittted, 26 000 m. Polyester/Viscose (TV) 

and Polyester/Cotton (TP) products and 24000 m. plain dyed 

cloth production. 

As can be seen from the production data, capacities 

are ordered from the highest to lowest, which is contrary to 

the sequence of products. Thai is, Spinning section, which 

is the. first one has the Jowest capacity, whereas the-final 

section which is Finishing ha~ the highest capacity. 

Differences in capacities between the production 

centers can be compensated by either purchasing or piecework. 



Purchasing 

Production 
30-40 km 
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Weaving 

Purchasing or 
Piecework 

Production 
60-70 km 

Finishing 

Production 
85-95 km 

Figure 4: Daily capacities of the production centers 

III.C.2. Products 

The current machine lot makes the production of items 

that can be considered within the short fiber sector. 

Depending on the sales pol{cy of the company and its position ~ 

within the market certain product types are produced. These 

are: 100 % cotton; 67 % Polyester-33 % Viscose~ %' 67 Polyester

% 33 Cotton; and 50.% Polyester-50 % Cotton combinations. 

About eight different fibers are used as raw materials in the 

spinning section. Th~ company ~urc~ases most of the cotton 

yarn while it produces the TV yarn. S~ven to 'nine types of 

the total 20 types of ,yarn used in weaving unit.are purchased. 

Since, Turkey is a producer of ~otton yarn it is not difficult 

to procure it. The ~ompany faces more tlifficulties in 

purchasing TV yarn. Also in order to maintain the quality 

of TV yarn, it is suggested to be produced within the company, 

Approxiciately 100 types of gray cloth can be woven 

having different constructions. 30 per cent of the gtay 

cloths are narrow cloths. Wide and narrow cotton gray c10ths 

are also purchased. 

About 250 types of finished cloth are produced in the 

finishing department, 20 per cent of which Is narr6w cloth. 

Printed, plain dyed, brushed and other kinds of finished 

cloth can be produced from the same type of gray cloth. 
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The computer program used to solve the model does not 

inco~porate all of the product types because of its me~ory 

limitations and the necessity to provide solutions as fast as 

possible. Product types with similar constructive structures 

have been grouped together. Moreover, those items that are 

not produced regularly. and those that are produced for 

trial purposes are not included in the model. As a result of 

grouping 17 finished cloth types, 12 gray cloth types, and 

eight types of yarn have been formed. 

III.C.3. Assumptions and Units Used 

The following assumptions and units have been used in 

setting and operationalizing the model. 

a) A 

b) A 

c) A 

is 

year 1.S 300 

month 1.S 25 

workday 1.s 

accepted, 

workdays. 

workdays and a period is 100 workdays. 

24 hours. That is three shifts per day 

which is also the current schedule. 

d) Unit for yarn production is 1 Ne (Number English) 

e) Unit for gray cloth and finished cloth is 1 meter 

f) No overtimes can be assigned to compensate for main

tenance, repair and accidents' that might occur. 

g) The folldwing exchange rates are accepted for 

foreign transactions. 

1 US $ 2.7 DM 

1 DM = 100 TL (1st term) . 

It is assumed that the value of US dO'llar shall 

increase by 13.3 per cent in each period, result~ng in a 40 

per cent l.n. each period. 

h) It is assumed that ~he export pri~e of company 

products shall remain unchanged, and that the only 

... ' 
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change would be due to ex~hange rates. It 1S also 

assumed that pr1ces of imported goods would be 

constant. 

i) . In the MPP model which 1S operationalized for three 

periods, the ending inventory of the third period 

is assumed to be the beginning inventory of the 

first period. 

j) For calculating the inventory holding costs, 

accepted monthly interest rate is five per cent. 

k) According to the company policy the machines in 

the Spinning and Weaving departments should be 

operating at least 70 pe~ cent of the time. 

1) Qua~ity of the finished products and the percentage 

of losses within and among prciduction canters are 

based on company records. These percentages shall 

be presented toget~er wi~hthe related parameters. 

III.C.4. Parameters 

a) Elements of the technology matrix 

For the inequalities constraining production unit 

'capacities, the following parameters related to working 

times of machines have been used Vij : time of machine typ~ ] 

neede~ to produce one unit of typei yarn. Machine hours for 

the production of single ~arnis the spindle hours on the 

ring spimers, whereas it is both ·the ring spinner spindle 

hours and the twister spindle hours for.the production of 

double folded yarn. (j=l for ring sp1nners, j=2 for iwisters). 

Machine hours for yarn machines ~re calculated from . 

the production formula, which is given below: 

G(gr/spindle hr) = 
0.9 1:n1'R% 

T Ii ~N e 



where 

G 

n 

Ne 

Til 

0.9: 

R 
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Production for unit spindle hour 

Spindle speed (r pm) 

Yarn number" (1 Ne=1.693 m/gr) 

Twists per inch of yarn 
60 min 

Constant= . 100 . 
1.693(m/gr) * 2.54(1/m) 

Efficiency. 

As can be seen from the formula above three variables 

are used to calculate the parameter for yarn technology. 

Spindle speeds, and twists per inch of yarn are the average 

values. Efficiencies are taken from the lost year's actual 

production values. 

Because thi capacity for Spinning se~tion is lower 

than the other sections, mainly TV group yarns are produced 

and TP and cotton yarns are produced to fill up the capacity. 

Yarn technology parameter is calculated for all types of ya-rn, 

assuming that all of the selected yarn type.s "are produced 

within the spinning units. For those yarns that are not" 

prnduced in the Spinning ~ection, the necessary information 

has been obtained from technical experts. 

Technical informatlon and outputs related to selected 

yarn types, together with V .. parameter values are presented 
1J 

in Table 1. 

d· time needed of loom type J to produce one unit of 
dy 

type d gray cloth. 

Gray cloth technology parameters can be calculated 

from the production formula just like the yarn technology 

parameters. 
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TABLE: ·1 UNIT: SPO.;HR 

SPINNING'DEPARTMEN"S TECHNOLOGY;PARAMETERS~ 

I NE Ttl; RPM ,E V1, V2 
------------~-----~---------~~----~----------~---~--~------'-: . i· . : .. • 

1 12/1·,C .13.5 ,7000 170 36.73 

2 20/1:C 20~ )'7000 65 97~6S 

3. ·20/1' TP 20 SOOO SO 69.44 

4 2S11.TP 21 S500' so: 96.08 

5 ·14/1:TV 13~ 5 8000. 86 30.64 

21 8500. 80, . 96 .08-
6 -28/2 TP· 

,16 -9000- ,94 29·.42 

'.15.1 '. .9000 :S8 42.37; 
7' 20/2:TV 

,12;9 ' 9000-f ,92 . 17.31· 

20 '9500' 8S -14.{t2 
,S '28/2 TV' 

15~ 2 .'9000 94 27~95 



where 

D(m/hr) 

- 35 -

= n(r.p.m)*60(min)*R% 
S (cm) ,':100 

D - Production per hour 

n = Loom speed 

S = Number of fillings per cm of gray cloth. 

As stated earlier, there are four h~lls for four loom 

groups in the Weaving department. Information related to 

which type of gray-cloth would be produced in which hall and 

the output 1n a certain hall has been obtained from technicai 

experts and compared with the yearly production data. 

Number of fillings per,cm for gray cloth types, Ln 

which hall they can be woven, and their output are presented 

in Table 2 together with dd' parameter values. 
] . 

t , 
m] 

time needed of finishing machine type J .to produce 
one unit of type m finished cloth. 

Unit time ~or Finishing section LS minutes~ In this 

department, production of machines are directly calculated 

based on the speeds of machines. Speeds 'of machines are given 

as 'm/min and they vary depending on the product type t!tat 

shall be processed, that is, the machines do not have. constant 

speeds. 

Finishing section consists of severi main units, each 

having more than one machine in the model. As the processing 

time of products through the sections, speeds of bottleneck 

machines in eich unit, and the speeds of machines with no 

alternative, if any, are used to calculate t , values. 
' .. m] 
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UNIT : LOOM-HR 

WEAVING DEPARTMENT'S ,TECHNOLOGY PARAMETERS 

'S EFFIQIENCIES 
o (CML1 2' 3,4 

1 

2 

3 

4. 

5 

6· 

7 

~8 

9 

10 

11 

12 

14: 

21 

23 

-17 

24 

20 

17 

20: 

24 

24" 

,18 

22 

86 

87 

95 

85, 

85: 

80t 

80 

80,: 

7Si 

:80' 

75 

77 

75 

:75 

15, 

75 

70 

72 

1 

.• 149 

".221 

. PAR AM E T E R S 
23. 

.30.1 ' 

.231, 

~.278 '.202' 

-.236 .• 236 ,6172' 

.296 

.333 .242 

.356 .260' 

.260 .189 

.326 
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Table 3 presents the processing time ~n seven units of 

the 17 product types, selected with respect to the above 

information and their tmj values .. 

b) Capacities 

Capacities of main production units undertaken ~n the 

model are given below. 

Capacity of unit J in the sp~nn~ng section 
at period t. 

Since the time unit ~n Spinning section is spindle 

hours, the capacity is ~elated to the total spindle hours. 

Capacities of main units in the Spinning section are depicted 

in Table 4; 

Capacity of hall J ~n the Weaving section at 
period t. 

Capacities of weaving halls, presented in Table 4 are 

related to the number of looms in that hall. 

Capacity of unit J ~n the Finishing section at 
period t. 

The capacities ~n this unit are related to the total 

working time of machines in each section. Since the allocation 

of machines are not on a one-to-one corresponderice b~sis, a 

section can have a capacity of 2.4 or 1.15 machine time. 

Capacities of units, presented Ln Table 4, are constant for 

all periods. 

c) Semi-finish~d.Goods and Raw Material Requi~ements 

Certain losses occur in transfers within and among 
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.TABLE :; 3 UN IT': 10 MINIM 

FINISHING:DEPARTMENT'S'TECHNO~OGY;PARA~ETERS 

M BLEAC •. PRINT. 1-DYE 2-DYE· WASH. ·DRY. ·CH.FIN 
I~---_----~~~~-~-~-~----~-~~-------~~--~-~-~--~---~---___ ~ ____ ; 

1 12.5. 50 10 12.5 

2 25 '14.3. '12.5 

3 12~ 5 . 50 10 . '12.5 

4' 25, 14.3. 12.5 

.5 25 25 '12~ 5 81: 25 

6 ;25 25 12.5 81 25 

7 25 33.;3 25; :47.6 ·12,j5 

.8 25 33.3 ;25 20 : 135.5 25 . 

,9 25 33.3 ,:25: :·20· 135~5 25 

10 ,12.5 . 50· 

11 55.5 25 70' '112.5. ~45;:5 

'12 45.5 25 :25. ' 50. 35.7 

13 . 45~ 5 : 25 0 ·25: 50. 35.7 

14 -55.5 25 70: 112.5 45.5 

15 20 :27.7 33'.3 

.16 25- -50 ,25 62.5' -56: 

17 12.5 50 ,10 12.5 
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TABLE:,4 

,CAPACITIES~OF,tHEMAINUNITS 

,DEPART. " J. -NUM. -, MACH' CAP/PER UNIT' 
------~---~~~-----~~----~~----------------~---~--~ 

SPINNING ',1: 76 74 592 000- ,SPD-HR 

2 30 24 496, 000 'SPD~HR 

; 

WEAVING t 1 [ 227' 544;800 LOOM-HR' 

,2' :96, . 230 -·400 :LOOM-HR 

3, ·153 367:200 ·LOOM~HR 

,4 : 143 343 :200 <LOOM-HR: 

'FINISHING ,1, ,1 ; '144:000 -.MIN~' 

2 2 '288' 000 _ MI N. : 

3, ,2 28S'OOO .MIN. -

,4 0.85 ~122'400 .MIN~ : 

5 ,'1.1S ,165 :600 .MIN. ' 

6 4~60 ,660 000 MIN •. 

'7 2~40, 345,600 .MIN. " 
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sections. The reasons" for losses are different in each 

section. The following section presents the percentage of 

losses within and among sections, going backwards from the 

finished cloth. 

i) Losses 1n the Finishing Section 

Mainly tw6 types of loss occur in this section. The 

first one is related to the constructive structure of 

products, and their shrinkage-stretching defects related to 

the processes they go through. The second type of loss 

occurs on the parts of the products that can not be used due 

to the final step applied. This is called "part loss". The 

percentage losses occuring as a result of either type of 

defect are presented in Table 5. 

ii) Losses1n the Weaving Section 

Mainly two types of loss occur in this section also; 

one 0 f w hi chi s a gOa in the " par t los s". Par t los s "i nth e . ." 

weaving "Section is 2 % for each gray cloth(7). The second 

type of loss results from the towed yarns (listliblilli) used for 

gray cloth production. The re~uired amount of yarn" for each 

gray cloth is presented in Table 6. 

iii) Losses 1n the Spinning Section 

Percantage of losses 1n the spinning section is 

greater than it is in the other units. As shall be seen later, 

this 1S related to the fiber used. For example, there is 

16 % loss on all the processes req~ired to produce 100 % 

cotton yarn(8). The loss percentage varies for polyester and 

viscose. The amount of fiber required for the yarn types 

selected for the model is presented in Table 7. These amounts 

are based on both the a.ctual values obtained in this section 

and data f~om various other sources. 
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:TABLE':' 5. 

GRAY:CLOTH:REQUIREMENTSFOR~1:·UNIT .. OF CLOTH 

: 15· ·16 ,17 
MID ,1', ··2·'3~4 5·6 7 8 '9 10 11! ,t2"13 14~ 

,1-,1.03' 

2.1.04 . 

3 .1.02 

4: ! 1 ~ 04: 

5 : 1.05:' 

6 ·1~05, 

7" ~ 1.04 

8 ,1 ;.07 

9. ;1~07' 

10 '1.;.04 

11· : 1 ~ 05 

12 1 !' 05 

13 1.;.05 

1 ~: '1.05 

15 :1.03 

1p 
I . 

1~O2 

,1.02 

:WASTE, 

2 

'1 

2 

'1 

:2 

2 

2 

3 

3 

2 

1 

1 

1· 

1· 

1 

2 

2 
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-TABLE ::6 

'YARN~REQUIREMENTSFOR'1 UNIT~OF;GRAY7CLOTH. 

9 '10:;11; '12 :13 . 
.. D/i ,1, :2, 3 . :4; 56 -7 .8 

~-------------------------~---~--------------~------.. . ' • ~ ."...;..... : r ,". .' ....,. 

:1;15, 

.4 

5 

6 

7 

.8 

9 

10 

'~074 '.113 

.• 161'· 

-';;~39. 

, .322 

.230 

.118 

'.296 

.393. 

, ~ 184 '. 

. • 475 

.407 

. • 427 
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TABLE:' 7 

: FIBER : REQUIREMENTS ': FOR' 1 ~UNIT ' OF, YARN 

'I/W ,~.1, ,2 3 
... " '.~. . . , . ~;. ,", .' ~ . . ~ . .. ... . 

. -~-----------------~----------------.., . - "' . ~ :" •. I .' _ ~. • 

:1, 1~l6 

2, "1.16 

3 ~363 '~997' 

4 

',5 

6 

,7 

. • 363 

.363, 

.697 

, ~990 

~697, 

';353' 

'.697' ,.;356' 

~697 .356 
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d) Sales Prices 

Yearly sales prices for finished cloths are determined 

at the beginning of each year. Prices are dependent on the 

quality of the product. Products are both sold in the 

domestic market and exported. In the domestic market finished 

cloth is sold, whereas rea~y-to-wear items are exported. 

Domestic sales are grouped into two as I and lAo When present

ing the sales prices in the model, quality on the basis of 

finished cloth is observed over the past years, and the 

weighted average of the two qualities are obtained, g~v~ng a 

single product price. Although domestic sales are not cash 

sales, sales value is g~ven as a single item since the objec

tive function of the model does not give each one of the 

periods separately. q 

Export sales are based on cash sales of a number of 

ready-to-wear items. In fac~ the credit the company gets at 

the beginning of the year ~s regarded as part of the total 

payment. Since exports are recorded as the number of ready

to-wear items, they·are converted. to meter u~its for ready

to-wear which is not included in the model. Furthermore, it 

is assumed that ~niy first quality products are exported and 

tbe second qualityprodticts are sold domestically at a lower 

price. Thus the e~port price is again cal~ulated as the 

weighted average,. dependi~g on the quality. Qualities of 

products and the average sales prices by periods are given ~n 

, Table 8. 

e) Costs of Production 

Only the gerieral production costs are consid~red as 

cost of production. The general productioncost~ are calculat

ed as the average of two different sources; the firm's 1984" 

Production Plan(6) and studies of the Accounting department. 
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TABLE :~8 UNIT~ :.TL/M 

S A:L E S P RI CE:S 

T=1. T=2 T=3 
M' Q 1STl 2ND, AVG :1ST' 2ND ·AVG 1ST 2ND AVG 

---·~-~~-r~~-~-~--~~~~~~~~~--~---~-~----~--~--~~---~~~--~~. 
1 . . 90 280 .: 150: 267' 317 : 165 30 i! 354: '175 .336 

2 80: 280 " 190 :262 317 200 : 294~ 354 210 325 

3 90 '280 :150 . 261" 317 ,160 302 ,354 175 336 

4 80. 350 200: :320 396 210: 359 442 220 398 
;' 

5 70. ;700. ',400 610 792 425 682' 885 450 755 

6: 70 750 ' 500 675 849 550 ,7.59 940 600 ,8.44 

7 '85· : 500: 225 '459 566 250 .. 519 . 632 .265 577 

8 70 720 440. 696 815 475 '713 910 •. 490 784 

9 70 980 ,784 921 1100 .880 ·1034 1.200 ~960 1128 

·10 90 700 i560 686 792 '634 776 885 708 667 

11.· 90. ·1425 ·1140 '1368 ,155();' 1240·1488 ·1 ~80 '1344'~ 141~; 

12 ' ·80' 1400 1120: 1 ?44 . 1520.121.6 1459 :;1640': 1312-, ·15,14' 

,13 '80, ., 1 400 .·11 20 .. 1 344:: 1 ~ 1 5 . 1212 :: 14 5 4 '. ··1:630 ~ 1304 ·1565 

14 80 ·1450·1160L139;Z : 1600i 1280 .,1 536· .1720 1376 11 651 

,15 95. .~ 1 500 ·1200 ' 1 ~ 85 i '1~50:1320 1634: ;1750 1400 ;1-733 

. 16. 100: :100: j _~l; 100 '110 ' .~- 110 : 115 --i ~ 115, 

'17~j100 : 95. .~ ..... 95 ·105 :: -~: ·105 '110 ,.~:. 110 
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Raw material expenses ofprod-uction centers are 

calculated within the model because of the structure of the 

bbjective function. Production cost does not include indirect 

labor, depreciation, and financirtg which is one of the highest 

cost items. General production costs of the production centers 

are given with respect to types in Tables 9, 10 and 11. 

f) Purchasing Costs 

The company purchases fiber, yarn and gray cloth. 

Polyester and viscose are the fibers that are imported. 

Although polyester is also produced domestically, lt is 

imported as a company policy, because imported polyester ~s 

cheaper. It 1S important that the imported viscose has the 

~pecifications that enable i~ to be combined' with polyester 

(All kinds of viscose c~n not be combined with all kinds of 

polyester/. Cotton of Standard 1 quality is purchased 

domesticail y . Fer some products a better quality of cotton 

called "M~nt1.ka Cotton" can be used. Possible values of 

Standard 1 Cotton are included in the model. 

The values obtained are based on the information and 

sllggestiong of the Purcha~inf.department authorities. 

It has been stated earlier that because of differences . . 

in capacities between producti0u centers: the company has to 

purch~se yarn and gray cloth. These purchases are done on a 

cash basis. One of the basic items purchased is cottQn yarn. 

Since Turkey 1.8 a cotton yarn exporter, it is soroetimes 

difficult to find first quality yain1.n the market. Also, 

because it leads to 'paying the yarn' "production tax", twi.ce, 

the company does not purchase cotton yarn from traders who 

buy and sell yarn and purchases only from large-establishments 

and manufacturers. Purchase price of yarns vary depending o~ 

the rate of inflation, value of the US d~llar, and exports. 
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-TABLE :'·9 UNIT:' TL/KG 

YARN PRODUCTION COSTS 

I T=1 T=2 T=3 
-~~--+----~--~~--~--~~-~-------~---~----~-, ,1 1110 ! 11 0 130 

2 215 215 256 

3. '1. 95' ',195 :228 

4 246 :246 294 

5 121 : 121 j 145. 

6 268 268 32() 

7 t90 190 .230 
.. 

8. 2'68 :268 320 

TABLE::'10 'UNI:T :TL/M . 

GRAY ClOTH~PRODU~TION.COSTS 

:D :T=1T=2 ·T=3 
-~~--~~-~~~--~~-~~---~~-~-~--~--~-~~-~-~~~~--~ 

·1 36 36i :40 

2' ~41' ·4·1 ,46 

3 75, ;'75' 81 

'.4 . 61; 61: 6a 

15 . 44· 44 47 

6 .95 :104' :122. 

7 70 70 ' :~5 

a l11:5 : t15 ' .125 

9 ·130 : '130. 1~5 

:10. aa aa :.100 

. 11 70 70. 75 

12 !120 ; 120 150: 
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TABLE' : ,,11;' ' UNIT :: TL/M 

CLOTH PRODUCTION'COSTS . 

M . T:;l ' T=2 T=3 
--~-~""----~-~------";-~--~---~-------"-'~-~~~---'-~~ . 

. 1, 89 90 97 

2 70 70 '76 

3 90 100 :105 

4 66 ·66 72 

5 95; 110 ; 115 

'6, 110 112' 120 

7 '68 69. 75 

8 135 '135 ·150 
~ 

9 ~ 120 120 130 

·10 ·160 190 250, 

: 11 165 '165 ' 195 

1? ·138 140 -160 

13 ' .145 147 170 

14 170 115 ·185 

15 250; 300 350 
( 

1~ -120 125 135 

t 17 85 8S 90 
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Woven cotton gray cloth pr1ce~ follow the movements of 

prices in the cotton yarn, and they are determined following 

a change in the yarn prices. 

Purchase prices are g1ven in Table 12. 

g) Inventory Holding Costs 

As the flowchart of the model (Figure 3) shows, there 

are four storage departments. Cost of stocking for each unit 

can be calculated with the following formula. 

Invento~y holding cost (monthly)=(Production cost)*O.05 

+ Other costs 

As stated 1n the assumptions earlier,interest rate for 

stocking is five per cent monthly. Other costs are based on 

the preV10US year's data and are calc~l~ted as follows: 

Other costs 
Personnel cost + Energy 

Average stock level . 

since all of.the four storage rooms are within the 

factory, additional personnel is not required. Moreover, 

because average stock levels are high, other costs item is 

low. 

When calculating inventory holding costs, company's 

own expenses for yarn and gray cloth production are used to 

calculate the product[on costs. Purchased products' prices 

are not included in the calculations 



- 50 -

:TABLE :;12' UNIT~:'TL 

PURCHASING" PR,CES 

-TYPE: ' T=1'. T=2 ' T=3: 
I--~-~--~-~~~~~~~-~~-~·--~--~-~-~-~~---~ 

·1=,9 : 642 ~ 5 :725· 825 

'1=10: -787.5, '900 \ 1025 . 

. 1=11. '1000 -1200 1350 

I=:12 '1250: ':1400 ·1600; 

1=13 "1350 ,1500 1750 

0=15 185· 245 310 

D=16 185 245 310 

D=17 290 375 420 

H=1 550 '625 650: 

H=2 ,635 ··695 750 

H=3 595 655 700 
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III.O~ SCENARIO ANALYSIS 

The MPP model discussed above was run on the firm's 

Burroughs B 1955 using the Burroughs 1700/1800 TEMPO Mathe

matical Programming System(4) and results were obtained for 

eight different scenarios. 

The model has 223 rows and 423 columns. 

The scenario analysis was performed Ln two stages: 

i) Product-mix 

ii) Technological coefficients. 

The product-mix stage was conceived as consisting of 

three scenarios. The first two of these Sl and S2 were run 

first. The analysis of thei~ results led to the introduction 

of a new scenario (S3) which reflects the present sales' 

position better and was run tpgeth~r with the fourth scenario 

(S3 and S4)i The two scenarios considered mbst representative 

of the present sales structurew~re also analysed with resp~ct 

to the technological caefficients and two new scenarios were 

generated from each (Scenarios 5 and 7 from S3 and, Scenarios 

6 and 8 from S4) and run on the computer. 

To facilitate comparisons, results for Scenarios 

1-4 are gLven in Table~ 13-17, those for scenarios 3,4,5,6 Ln 

Tables 18-21, those for scenarios 3,4,7,8. in Tables 22-25. 

III.D.l. Scenario 1 

This scenarLO makes use of cost and sales figures 

from the firm's 1984 Production Plan(6) .. No sales or market 

restrictions have been included Ln order to determine the 

most profitable products according to this data. An optimal 

product-mix is searched for. 
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'T A B L E :. .: 1 3 ' 

CAPACITY,USAGE·:RATESOFiTHE FIRST~4 SCENARIOS 

S eN Ii 1 : seN. 2 , : seN ~ 3 : S C N Ii 4 
'. T;:1',: T;:2' T;::3 ~ " T::::1 > T=2· T=3' . T::1 : T=2: T;:3. T=1: T=2' T=3 

~+~-~~--~~--~-~-~~-~~---~~-~~-~~~-~~~~~---~~~~--~~--~---~~-~-~--~-
'SPINNERS '100:100:100 :100'100:100 .100:100;:100.100,99:100 

'TWISTERS :85 :90 69 :84. 85 ·74~ ·99. 99.: :99, :96 100·100 

'WEAVioHA:1 ;'100;100';100 '100~:100,'100, 1100::100100· ,100 100 100 

·WE~HA:2-:-4. ·1 pO·1 00 HID ',100:100 '100: '100-100 1 po ·100 '100 :.100 
~-~~~~-~~~~~-~-~~~~~+~~~~+-~-~.~~~~~--~~~~---~~~---~-~~~~~-~--~~---. 

,BLEACH~ 1 00 .100 ': 1 00 . 100 100 ·100 -100 ; 1 00 : 1 po _ 100 90 ·100 
<\' 

;PRINT.: .' 0' 0 0 0' 0, 35: ·0 8; '0 .52' 59 67 

'~DYE ':49. -.48 '74, ;52 :52 67; 26 34 34 24 ·34 36 

:2-t)YE' ,100; 100 -: 100' :100 ;100'.100' ,100 '100 100 '100 100 100 

.. WASH .... , ·100 ·1 po : 100 98·100 -100' 70 92: 90 69 .92 90 

WASH-2 ·65 ·65 -65 -64 65 97 46 67' 59 ,68 -100 ,100 

WASH .... 3. '71, ,84 '78 '73 :74' .99' .71 89 86· 71 91 96 

'DRYER :76 74: :74 : 75 75 ,87' 62 75 :71 63 83 81 

CH~ FINISH". 57. '61. 55 57 58 60 58 :62 60. 64 65 66 

----------~~~-~---~~-~-~-~-----~-------~-~-~-------~-~-~-~---~~----
YARN~DYE " 100 100 :0 . 100·100 0 -1PO 100·100 100 100 89 

RAISING 26. '71,· :22 : 18 26 ·67 . 0100::100 0:100;100 

WINDING: '82. 90 78 81 ·82 85 80 96 97 82 92 .95 
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'UNIT;':;' TON , 

YARN (TABLE: OF ': THE. FIRST' 4: SCENARIOS 

S C N ~1' . ' seN. 2 . seN ~ 3' seN;; 4 : 
'T=1; :T=2: ,T=3 :T=1: ,T=2~ ,T=3 :T=1_ :T*2' ;T=3' :T=1 :T=2 T=3 

PRODUCTION: 

COT~ . .0 0' o 0, '0 o o '0' a 0' o 4 

.TP ;73 66- 147' ·74'73. 139112 82 .61. 1; ,62 46 

TV' ,:1114:1183.1097 .1101'1114:1169 :1060',1192',1228 ;'133,.1127"1199 

.;~;;~~~;;;~;;;;-;;~~~:~;;;~~;;;-;;~;-~;~;;~;;;;~;;~~~~;;~;-~~~;~~~;;~,I 
----~~~~----~---------~----~----~-------------~----~---------------~--" " ~ - ." .' " ..' .' " ,," '. ", ',,- . .., '.' ...., '.'.. . . . 

PURCHASING 

COT. 334·334:334, 334" 334 '334: 714" 694'671'810 700' 747' 

,TP '205 278 66 204278 66 00 0' o· o 
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I 

'TABLE':; 15 UNIT' :" KM' 

GRAY:CLOTH;TABLE:FORTHE~fIRST~4'SCENARIOS 

'SeN~1: SCN~~SCN~3 seN.{+, 
'T=1. T=2 :T:;:3, :T=1 T~2'T=3 ·T:;::1;T=2 T=3 ,T:::1 T=2 'T=3 

; PRODUC·TION 

-Ne 0 O. '0' 0 0: o. .2357"2357 ~2357' : 2789': 2469 2456 

'we; ,1038·1038 1038 ;1038 ;1038:~1038 1038 '1038,976· -1038 ',903 1038 

NTP' 2358 2358 2358 ·2358 2358 2358 104 104~ i104: 8 104 200 

'WTP 0 0 0 0 0 o· 0 '178 124' 0 ,127.- 64 

'YDC, 0 ,0 ·0 0 0 0 O. :0· ·0, 0 0 0 

TV'. ':1664'01792 2417 -1(,41'1664,2543 .,1656 ;1796 ·1875 1 61 (, '·1863 1942 

: Y'DT'V (833' 833· 0 833 ·833 0 833· 833 833 833- 833 :740· 

,~--.~-~---~~------~----~-----------~--~--------~.-~~-----~----------. . • : - , ...... . '. ~ .". ' . •. '., .. . r 

TOT:5894'6022'5911'5871'589459395987~6244 ,6199: '6284'62996440 
.' -."., . . -". ...".. .'. '. . -. ..... .".". ... .. - '. ~ . . 

------------------------------------~----------~--------------------" • • ,.".. ~ ,0 , • , ., •• .". .... > ". • , : > 

PW' o o 0' '0 0·2036 O. ·484' 0' o 1859: 1502 
-~~~--~~--~~~--~~--~-~-~--~~-~~~--~~--~-~--~--~~-~~~~~~------~--~-~-

'PURCHASING 

we :6438 

;TOT'7873 

,. . ....~. ~ , . - - " " '" . ..... . 

:0:0 '354 '0' 

o o ' .6461, 0 

-0 06815 o 

0343 

o 6656 

o o ·12020 o 

o .224' :6778 o 157 

o 6990 :0 '224'7880 o -157 
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TABLE: 16 UNiT: KM 
'CLOTH:TABLEFOR:THEFIRST"4: SCENARIOS 

'SCN~1: SCN.2'SCN.3 :SCN~4: 
TYPE ,T=1. 'T=2 ,T=3, T;:1 :T=2 :1=3 .. T=i:1i'T=2:,1=3 .1=1:. -T=2' ·,T=3· 

MCP\ :0 ',0. O· : " 0' 02036' ;0 :'475: ,0 3000:3373 '3573, 

~CP[). '0:1~50' O. '1S9 '1a1. 0 2341"2237 '2550' ,,895, 276 ,585 

wePD 3492 : 3008:: 2596' . 3333 '3311"2474. '3319:3019 2994.· 3357 3003 2987; 

NTP, 2268·1 ~72': 31 ~4: '2268 2268 2268; ,100 '100 ·100'. 8 : 100 :192 

WTP, :0 :0; 0, ;0 0' 0 ,0' '166· ,'116 :0, '119 . 60: 

TV' 22132697:2300 2372'2394:2422'2500~25192481', '2500~25J4·2416. 
-~~~-~~~~~.~~~~~-~-~~~~~~~~-~-~~~-~~-~~~-~~-~~~~~~~~~-~~~~-~+-~-~~~~~. 
TOT .. '7973 8457.806081;32 8154 9200 .8260;8517 8241. ·9760 9453',10113 

;TABLE ::17 'UNIT :: KM, 

:SALES:OFTHE-FIRST:4 SCENARIOS' 

·TYPE 

NAR.· C PRT' 

NAR.,' C PL~[)Y; 

·W[)~ ··C'·PL~[)Y' 

NAR •. TP 

'WD.;TP 

TV: 

TOT., EXP 

TOT.~[)OM 

SCN~1' . SCN.2' 

0 2 036 

:1 380 340 

;9 097 9: 118 

6 803 6'803 

0 0' 

7 209 7"188 

17 280,16 262 

7209 7 '188 

SCN;.3 

475 . 

7'.127 

9 333 

300 

,283 

'7 500, 

'16 760 

'7. 783 

SCN.4 

'10 245 

,1 ' 756 

.9 ·346 

.300 

: 179 

7 500 

7'679· 

PIECEWORK: '0 :2'036.475 3295 
-~~~~-~-~-~-~~~.-~~~~~~-~~~---~---~~~~~~---~-~------~--~-~~--~ 

O L SALES 24 48 9 24~486 '25018 :29,326 T TA', . 
-~~~--~~~-~---~~~~--~~-~-----~--~~-~--~-~---~~---~------~---

.OB ·FN: (10**6TL)' .9670 9 606, 8 950 .8 489 
--------~-~~~---~~~~~-~---~--~~~~~~-~~------~~~-~-~--~-~-~~-~ 
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In analyzing these scenarios, we shall first look at 

the capacity usage rates and then survey the finished cloth, 

gray cloth and yarn production, purchasing, and stock levels 

in that order. 

Detailed results of the scenarios are given ~n the 

tables in the Appendix A. 

i) Ca~acity Usage R~tes (Table 13) 

The first thing we note from Table 13, is that the 

Spinning and Weaving departments and the bleaching, second 

djei~g and wide washing units of the Finishing ~epartment are 

.at 100 per cent of capacity. Thus all Major Production centers 

are worki~g at full capacity. 

The fact that the printing section ~s not used at all 

indicates that the figures of the 1984 Production Plan lead to" 

printed goods being less profitable than plain dyed goods. 

Such a policy may be impossible when the firm's market policy 

"is considered. But it should be remembered that in this 

scenario our goal was to obtain an optimal product-mix without 

market and sales constraint~being taken irito account. 

Contrary to expectations, use of the raising section 

was low, meaning that little of the raised TV products 

considered profitable by the firm has been produced. This 

results from the fact that due to the bottleneck at wide 

washing the model finds in better to produce other types of 

cloths which use this machinery once instead of three times 

that the raised TV requires. 

The extra capacity 1.n the twisting"sectionis explained 

by the fact that the cloth produced by the mod~l has a high 

percentage of single yarn. 
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The rest of the capacity utilization 1S .1n an inter

mediate range. 

ii) Finished Cloth Production (Tables 16, All). 

The, model has selected only seven out of 17 available 

products in the Finishing department. These can b~ classified 

as the most profitable products. 

The model does not recommend prod~ction of printed 

cloth (m=1,3). Wide TP (m=8,9), yarn-dyed cotton (m=lO) and 

p1ece work (m=16,17)· are also excluded. 

When we classify the seven products as wide and narrow, 

the most profitable turns out to be narrow TP (m=7). 

Remaining capacity has been allocated to dyed goods. Epengle 

(m=13) .has t~e highest production of the TV group. Of t~e 

cotton group in the first two periods cloth no:5 and in the 

third period cloth no:6 are produced, the reason for this can 

be seen in the gray cloth purchasing policy suggested by the 

model. 

In this scenario, a total of 24 483 230 meters of cloth 

1S produced, almost all of which 1S plain dyed. Despite 

variations from period ~operiod, an average of 81 500 m/day 

is produced, 24 000 m/day of which is TV. 

iii) Gray Cloth Production, Purchasing and Ihventory 

(Tables 15, A12) 

Five types .of gray cloth are produced and two types 

are purchased in this scenario. The first two halls (No:l and 

2) ~ produce the same gray cloth all year and the other two 

(No:3,4) produce three different types in the first"two piriods 

and two types in the third period. Since the benefits of 
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keeping the type of cloth being pr~cessed as the same over

time are common knowledge, this result comes as no surpr~se. 

Despite a stated capacity of 65 000 m/day for the 

Weaving ~epartment; only 59000 m/day are produced in this 

scenario with all looms at 100 per cent. This is'due to the 

fact that each gray cloth type has differing production rates 

and efficiencies on different types of looms. 

Due to price Lncreases throughout the year, all purchases 

are made in the first period. The two types, selected for 

purchase are type 16, used for narrow cotton plain-dyed cloths 

(m=2,4) end type 17, used for wide cotton plain dyed cotton 

(m=5). 

This purchasing program calls for approx~mately 

8 000 000 m of gray cloth to be bought in the first period, 

which is not contrary to firm policy. 

When weaving and finishing programs are considered to

gether, an interesting situation is revealed in the wide cott6n 

godos. Ninety per cent of the production of cloth type 6 (m=6) 

LS, ~n the third period, and the rest LS Ln the second period, 

while all production of type 5 (m=5) is in the first tw~ 

periods. When we inspect the gray cloth situation, we see that 

type 4 (d=4) gray cloth needed f6r type 6 cloth (m=6) is woven 

in the second hall all through the year, while the gray cloth 

used for type 5 cloth (m=5) is purchased, thus resulting in 

the gray cloth woven within the firm being held in inventory 

for two periods~ The reason is the imposs{bility of purchasing 

gray cloth type 4. 

Although producing for inventory may be criticized 

integrated functioning of inventory and purcha~ing policies 

may prove this policy to be correct. 

Apart from the above, no significant inventory ~s 

carried. 
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iv) Yarn Production, Purchasing and Inventory (Tables 

14, A13) 

TV yarns aie not ~urchased due to quality considerations. 

Due to the high volume of ,narrow TP (m=7) production, there 

is a high demand for TP yarns (i=4,12). Part 'of 'this is 

produced (i=4) us~ng capacity left over from the TV yarns 

(i=5,7,8), and the rest is purchased (i=12). Another purchased 

yarn is cotton yarn (i=9). 

Due to high rise in the pr~ce oE T~ yarn (i=4,12) ~n 

the third period, purchases are low and production is higher. 

Note also that inventory of this yarn is carried over from 

period 2. 

Purchases of cotton yarn (i=9) are equally distributed 

over the periods, and are not concentrated in period one like 

gray. Cloth purchases. This is due t6 the different inventory 

holding costs for yarn and gray cloth. 

Daily production of yarn is 12 250 ki, ~ 500 kg of 

which ~s double folded. 

v) Finished Cloth Inventoiy and Sales (~ables 17, A14) 

As stated previously, no market or sales restrictions 

are included in this sce~ario, thus even before the model was 

run, it was expected that rising prices would result in higher 

sales in period three. The sales figure for period one is not 

re~listic, being very small compared to the other two periods. 

vi) Objective Funciion Value 

In this first scenario~ the difference between sales 

revenues and production, purchasing and in~entory hnlding costs 

is 9 670 aDO 000 TL. As this does not include fixed ~osts, 

'financial costs, etc., .use can not look on it as profit but 

merely ~se it to compare scenarios. 
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III.D.2. Scenario 2 

In this scenario upper bounds for both domestic and 

export sales were given using the previous years' data. This 

led to a grouping ~f products. Cotton goods with codesm = 1 

to 6 and TP goods with codes m = 7, 8 are exporte~, while TV 

goods coded m = 11 to 15 are sold on th~ domestic market. 

Cotton yarn-dyed goods (m = 10), are also export goods. The 

piecework, goods (m = 16, 17) ,and wide TP (m = 9) which can 

be sold both on the foreign and domestic markets have not 

been included in these groups. 

According to the limited statistical data available 

and information from firm officials, the firm can sell a 

maX1mum of 2.500.0QO m of TV cloth per period on the domestic 

market. In Scenario 1, the second period TV product sales are 

approximately 2.960.000 m which is above the given limit. 

The fir~'s exports have expanded since 198D, 'both in 

terms of meters and of US dollars. Export figures are in 

terms of p1eces of clothing (ready-to-wear). As the Ready-to

Wear department is not included in the model, export upper 

bounds were obtained by multiplying export figures by a . 

meter/piece coefficient and taking order times etc. i~to 

account. 

Acco~ding to these figures, the highest level of 

producti~n for export is in the first period, the lowest in 

,the.second.Export upper bounds are 8.500.000 m in period 

one, 4.500.000 m in period two and 6.500.000 m in period 

three. 

i) Capacity Us~ge Rates (T4ble 13) 

As in Scenario 1, all bottleneck units 1n the Spinning, 
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Weaving and Finishing departments are at 100 per cent 

utilization. The printing section 1S once 'again idle for the 

first two periods and only 35 % full 1n the third. Printed 

goods production in period three is all for piecework. The 

reason for this is apparent ,when we study the sales upper 

bounds. Both domestic and export sales are at upper bound, 

and the excess finishing capacity can be filled with ei~her 

wide TP (m = 9) cloth or with piece work (m = 16,17), and 

due to the bottleneck at wide washing unit, the piecework 

is selected. 

The twisting unit is the same as in Scenario 1, which 

-shows that single yarn production is preferred. 

In other units the only noticeable change is the 

shifting of the raising unit workload from period two to 

period three. 

ii) Finished Cloth Production (Tables 16; A2l) 

The same products are' produced as in Scenario 1, with 

the only change being an increase in piecework (m = 17) 1n 

period three, the reason for which bas been explained above. 

Among cotton goods, production of wide plain dyed 

gbods (m = 5,6) has increased by only 22.000 m, but narrow 

plain dyed goods production (m = 4) has decreased considerably 

(by 1.040.000 m). 

The total productiQn of narrow TP (m = 7) which is 

selected as one of the most profitable products does not 

change, but' the di~tribution changes, producti6n levels 

becoming equal in all periods. 

Total production is 25.485.890 m, which 1S 81.400 m/day 
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1n the first ,two periods, and 92.000 m/day in period three. 

There is a 1.D02.600 m increase 1n total production compared 

to Scenario l~ with 2.036.400 m of piecework. 

iii) Gray Cloth Production~ Purchasing and Inventory 

( Tab 1 e s 15, A22 ) 

Gray cloth production is as 1n Scenario 1, production 

of cotton gray cloths is the same due to capacity restric

tions. There is a little change 1n TV gray cloths. 

Average gray cloth production is 59.000 m/day. 

Gray cloth purchasing and inventory is as in Scenario 

1. The drop in narrow cotton cloth production,results in less, 

purchasing. The even production of narrow TP cloth (m' = 7) 

has resulted in no inventory, being carried. Only wide cotton 

gray cloth has an inventory. 

iv) Yar,n Production, Purchas ing and Inventory (Tab les : 

14, A23) 

As in gray cloth, there. have been no great' changes in 

yarn production. 

There are also no changes in yarn purchasing over the 

periods .. As in Scenario 1, there is an ihventory at the end 

of period two of TP yarn (i = 4), used for narrow TP'cloth 

(m = 7). Due to price increase 1n pe~iod three, the inventory 

is laid up by producing yarn. 

Average yarn production is 11.800 kg/day~ Since 

purchases are lower in period three, average production in 

this period is around 13.000 kg/day. 
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v) Finished Cloth Inventory and Sales (Tables: 17, 
A24) 

The upper bounds on sales have changed the inventory 

levels considerably. Finished go6ds inventory is only held of 

codes 7, 13 and 14. The irrational sales program of Scenario 

1 has been remedied, and a reasonable policy has been 

achieved. When we survey the sales bounds, despite the fact 

that upper bounds are not reached in period one, production 

has reached 7.449.540 m as compared to 1.949.160 m Ln 

Scenario 1. Both domestic sales and exports are at their 

upper bounds in period two and three. 

There LS a decrease in narrow cotton sales due to 

export upper bounds, and piecework is present. Production of 

narrow ,cotton which is the least profitable product produced~ 

has decreased, and consequently sales have de~lined. 

vi) Objective Function Value 

In this scenario, despite an increase in production 

there is a decrease in objective function. This is due to 

increased sales i~period one where sales prices are low. The 

objective function value is 9.605".500.000 TL. There is a 0.67 

per cent decrease compared tQ Scenario 1, which is too small 

to comment on., 

vii) Note (Tables: A12, A13, A22, A23) 

When ~e study the yarn and gr~Y cloth production 

figures for Scenarios 1 and 2, the first period of Scenario 1 

and the second period of Scenario 2 are identi~a1. In 

Scenario i sales f~gures are dominant, which resulis in th~ 

first period being least attractive. In Scenario "2 both sales 

revenues and upper bou~ds are active, so period 2 is least 
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attractive. The model's constitution results in similar 

results for two different periods of two different scenarios. 

III.D.3. Scenario 3 

Discussion with firm executives revealed that narrow 

TP cloth (m = 7), which emerges as the most profitable and 

highly sold product in both scenarios 1 and 2, is a new 

product and has very low export sales. Thus we have added an 

upper bound to this product's sales. Due to its profitability 

it is assumed that it can sell 100.000 m/period. 

The model was run with these changes and the results. 

below are observed. 

'i) Capacity Usage Rates (Table 13) 

The Spinning and Weaving departments and the bleaching 

and second dyeirig units of the Finishing department are at 

100 per cent utilization. There is no change in printing 

utilization except for a small amount in period two. 

Production 6f yarn-dyed cloth and raised TV has been 

brought to upper bound. This is a result of these products 

emerging as most profitable after the most profitable narrow 

TP(m = .7) griod has been restricted. 

The 100 per cent dyed-yarn product jon and incr~ase in 

utilization of the winding unit leads to a bottleneck develop

ing at the winding section which can be remedied by sunday 

overtime. 

Th~ highest incerase in utilization in this scenarLo 

is Ln the twisting unit where a 99 percent use a·11 year round 

is required. This is the main reason for the incerase in 
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demand for the winding unit. 

A considerable excess capacity has developed at the 

washing units, due to the drop in TP prod~ction. The limited 

amount of narrow printed piecework (m = 17) has filled this 

excess to a certain extent. 

ii) Finished Cloth Production (Tables: 16, A3l) 

The first thing we notice in this scenario is that 

type 7 cloth which was given an upper bound of 100.000 

m/period is produced at upper bound throughout the year. The 

excess capacity due to restriction of this product in the 

Finishing department is filled ~ith other goads. 

The narrow cotton plain dyed ~oods (m = 4), which are 

second in order of profitability are assigned to the machine~ 

capable of processing narrow cloth. There is no charige in the 

levels of production of wide cotton goods. 

There are several changes in production of TV products 

sold on the domestic market. Production of raised goods "(m = 

14) which was formerly restricted due to the bottleneck on the 

washing unit is at its upperbound in p~riods two and three. 

Yarn-dyed TV goods (m = 15) which were not produced all year 

round in the previous scenarios ara produced here in all 

three periods and absorb all the capacity of the ya~n-dyed 

unit. 

Production of Epengle (m = 13) group which was formerly 

highest of TV's has dropped to half its original level in all 

periods. As there is no raised good produ~tion- in period one, 

the excess capacity in this period is taken up by Serj (m = 

-12) group products. In period one the sale price of Serj and 

Epengle is the same but Serj (m = 12) is slightly more costly. 
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Thus the model seems to prefer the more expensive product. 

The reason for this becomes clear when we see that Serj's 

gray cloth (d 9) takes loss time to weave than Epengle's 

gray cloth (d = 10). Thus the higher the production of Serj 

leads to its choice for period one. 

As sales' upper bounds are reached in periods two and 

three, production of wide TP (m = 9) and piecework (m = 17) 

which have no upper bound takes pl~ce. 

Piecework is only done in period two, and even then 

very little. However, wide TP (m = 9) product which emerges 

as an alternative to pi~cework due to' the sales' upper bounds 

1S ortly produced in periods two and three in this scehario. 

whil~ we would expect the idle capacity to be filled with 

this due to its profit marg1n. Here, ftS in previous scenarios, 

the bottleneck on' wide TP production are the washing units. 

In this scenario the idle capacity left from other products 

is filled with wide TP. 

In this scenario a decrease in production of 

approximately .470.000 m is observed, due to drop 1n n~rrow TP 

(m = 7). As expected, the greatest increase 1n productio'n is 

in the narrow cotton plai~ dyed goods (m = 4). 

Daily production is 83.400 m an average, 25.000 of 

which is TV products. 

iii) Gray Cloth Production, Purchasing and Inventory 

(Tables: 15, A32) 

The increase in product types has reflected on the 

gray cloth production. The gray cloth needed for the restricted 

type 7 finished cloth production is woven, and the cost of the 

capacity is used for narrow cotton product in the first hall. 

-. 
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As the narrow cotton production is not enough for meeting 

demand, 343.110 m of this gray cloth (d = 16) is purchased. 

There is no change in production, purchasing, or 

inventory policies for wide cotton goods (d = 4,17). 

Weaving of TV gobds (d = 9, 10, 1~, 12) 1S the same as 

its finishing. Some yarn-dyed gray c1oth'is carried over into 

period one from period three due to market conditions. This 

gray cloth is processed and sold,in period one where sales do 

not reach upper bound. 

Average daily weaving 1S 61.500 m, and purchases have 

slightly increased. 

iv) Ya~nProduction, Purchasing and Inventory (Tables: 

14, A33) 

The production and purchasing levels of TP'yarn (i = 

4,12) which was previously both produc~d (i = 4) and purchased 

(i =12) hav~ declined as expected. 

For the firs~ time 'type 6 TP yarn is produced, despite 

the possibility of purchase, for use in wide TP (m = 9) good. 

With the drop in production of Epeng1e (m = 13), type 5 TV 

yarn production has decreased, arid type 1 and 8 yarns' produc

tion have increased. 

Purchased cotton yarns (i = 9, 10) a~e once again 

purchased throughout the year with an even distribution. There 

is na yarn inventoiy in this scenario. 

Daily yarn production, which is low in period one, 

~ncreases in periods two and three to 12.800 kg. Twisted yarn 

production,increases especially in the last two periods 
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(average 11.000 kg). In period one all twisting capacity is 

assigned to type 8 yarn. 

v) Finished Cloth Inventory and Sales (Tables: 17, 

A34) 

There is almost no finished cloth inventory carried. 

The only instance is when in period two sales bounds are 

reached. Then a certain amount of sales is ~arried to period 

three. 

Domestic sales are at upper bound all year round. 

Export upper bounds are not reached only in period one. 

Wide cotton plan dyed goods are sold most and sales 

are more or less evenly distributed. 

vi) Objective Function Value 

The 1.8 per cent decrease in total production, with 

respect to Scenario 2, has led to a far greaber drop in the 

objective function. 

The 6.8 per cent drop in objective function 1S due to 

the drop in sales of the profitable narrow TP (m = 7) and its 

replacement by less profitable goods. 

III.D.4. Scenario 4 

In the previous scenarios, upper bounds on the firm's 

sales had been established without regard to product type. In 

this scenario the sale possibilities of each type of product 

and the firm's current orders have been taken into account. 

This has resulted in the firm's "classic" products to be sold 

~t a certain level in ~rder to maintain the firm's place" on 
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the market, which has led to seasonal lower bounds being 

placed on these products. 

These bounds are shown below: 

m t=l .t=2 t=3 

1 1. 000.000 450.000 800.000 

3 2.000.000 1. 100.000 1.600.000 

11 100.000 100.000 

12 380.000 380.000 380.000 

13 200.000 200.000 200.000 

14 200.000 200.000 

15 400.000 400.000 400.000 

i) Capacity Usage Rates (Table: 13) 

For the first time in this scenario there is a slack 

capacity in one of the main production centers, namely on 

Spinning ~nit in period two. The reason for this is the 

1ncrease in c~tton cloth p~oduction due to the lower bounds, 

and the model's preference for purchasing rather than producing 

these yarns. 

Due to lower bounds which take into account the high 

sales the firm's printed products have achieved in the past, 

for the first ~ime we see 60 per cent utilization of the 

printing unit. Due to the high setup times 100 per cent 

efficiency in the printing unit is impossible. Another 

consequence of the increase in printed goods' production is 

seen 1n the washing units, where the machines capable of 

washing these goods are loaded to full capacity in the last 

two periods. 

As in the Spinning department, the bleaching unit has 

iale capacity in period" two. The reasons for this are the 



...,. 70 -

same as stated above. The second dyeing and washing units are 

filled to capacity, which results in no further production 

being possible. 

The increased utilization of the twisting unit shows 

an increase in production of double folded yarn~. 

ii) Finished Cloth Production (Tables: 16, A4l) 

The Finishing department's capacity has been first 

allocated to the product types with sales lower bounds, and 

excess capacity has been used to produce more of the profit

able products. 

Of products with lower bounds on sales, 1, 3 and 11 

are produce~ for the first time and that at lowest possible 

level, as was expected. The Serj group (m = 12) of products 

is also produced at lower bound. We have seen in Scenario 3 

that 12 and 13 are alternatives and that the model preferred 

12 to 13 due to the shorter weaving time. In,this scenario 

12 is produced at lower bound and all remaining capacity is 

allocated to the more profitable 13. 

In the cotton group, the level and the times of 

production of wide cott~~ plain dyed (m = 5, 6) products have 

not changed, whLlethere has been a drop in production of 

narrow cotton plain dyed goods (m 4). This'is a result of 

the increase in production 'of narrow cotton printed goods 

(m = 1, 3) . 

There has been a slight decrease in wide TP (m = 9) 

good's production but no major change in policy has been' 

observed. 

All capacity not· used for products for the domesti~ or 

export markets and type 9 product has been devoted to piece-

I • 
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work (m = 17). Due to the extra capacity the amount of piece

work has increased 1n this scenario._ 

In this scenario which attempts to show the firm's 

present policy the total production has risen to 29.325.851 m 

with th~ inclusion of the pririted goods. This is an increase 

of 4.308.321 m over the previous scenario. Average "daily 

production is 98.000 m, 25.000 m of which are TV and 34.000 m 

printed cloths. 

iii) Gray Cloth Production, Purchasing and Inventory 

(Tables: 15, A42) 

Nine out of 12 types of gray cloth fill the Weaving 

~epartment in this scenario. The unifo~mity of production in 

the"pre~ious scenarios~as disappeared due to the increase in 

product types. This is not good for quality, but is the best 

the model can do. 

The narrow looms (hall 1) are all "assigned to gray 

cloths for the printed cloths and a little narrow TP" (d = 5). 

Although it is possible to purchase gray cloths needed for 

printed cloths, th~ model prefers to produce them. 

Production of the TV group {d = 9~12), 1S distributed 

according to the requirements of the finished cloths. 

Average daily production has increased to 63.500 m. 

iv) Yarn Production, Purchasing and Inventory (Tables: 

14, A43) 

There is no great charige in the Spinning department. 

There have been small changes in production in accordance 

with finished cloth's production. 
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All yarn for printed cloths is purchased, and 

purchases increase in periods one and three. 

Due to the impossibility of purchasing TV yarn, the 

production programs are more or less'the same in all 

scenarios. 

v) Finished Cloth Inventory and Sales (Tables: 17, A44) 

Due to the lower bounds on sales in period two, only 

the inventory policy of narrow TP (m = 7) is of interest. It 

is produced most 1n period three and almost not at all in 

period one. Thus 92 per 'cent of the sales in period one is 

carried over from period three. The main reason for this 1S 

the high rates of narrow printed cloths in p~riod on~. 

Sales fig~res are the same as before.- If we do not 

consider production for lower bounds~ though levels of the 

goods always sold are a little lower. There is a large drop 

in production and sales of narrow cotton plan dyed goods (m 

4) • 

There 1S 3.300.000 m of piecework 1n this scenario. 

~i) Objective Function Value 

Despite the increase in production the objective 

function value has decreased by 461.000.000 TL (5.2 %) with 

respect to Scenario 3 and 1.116.400.000 TL (11.6 %) with 

respect to Scenario 2. 

This is a direct result of having to produce loss 

profitable goods in order to maintain market share. 
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, 'III.D.5. Scenario 5 

In the analyses performed till now we saw that 

bottlenecks develop at the bleaching washing, and second 

dyeing units of the Finishing department. 

Allocation of capacity among the units of the Finishing 

department is based either on 100 per cent utilization of 

certain machines or on the assumption that the given machine 

will be used for a part{cular operation for a fixed percentage 

of its total up-time. These percentages were determined by a 

study of the present situation of the firm and previous years' 

production plans and used as input to the model. 

As we have seen in the Model Input section, the second 

dyeing process (j = 4) uses 85 per cent of a certain machine's 

capacity. Narrow cotton dyed goods are dyed or'a machine which 

has excess capacity and is not considered in 'the model. The 

remaining 15 per cent of the aforementioned machine'is used 

for washing. 

Certain old type washing machines, called "Jiggers", 

£our of which can be used for wide washirig, were not taken 

into consideration when the capacity of the wa~hing unit was 

being calculated. They have a total daily washing capacity of 

12.000 m. 

Changing the distribution of the machines in ~hese 

units with the aim of easing the bottlenecks was considered. 

For this purpose, it was first assumed that the second 

dy~ing process uses lOP per cent of the machine, injt~ad ,of 

85 per cent. Thus a certain increase of capacity for second 

dyeing is achieved, 'at the price of a decr~ase in wide 

washing capacity. This deficiency will be more than made up 

by the use of the four old machines mentioned above. 
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-CAPACITY:USAGE RATES OF-THE 'SCENARIOS'3~4~5-6 

SCN.3 .SCN.4 SCN.5 SCN~6 
. T=1~ T:;:2. T:;:3 T=1 -T=2 : T=3 T=1'- T=2; T=3, . T=1.3=2 .: T=3 

'SPINNERS~100~100;100 '100' 99'100.100~100'100 ,100 100 100 

·TWISTERS '99; ·99 9996:100:100 89 .. 100 99 96.100:100 
. • .• , . • .".. • .",. -, - , ,< -.-. ..." •. 

. -----~--~~---------------------------~--------~------------------. • .. ,. • ~ "':' 4 "" .' t " ~ r -. '.. #.' • .-, ..., •• .' f- • ~ ", • 

·WEAV;,;HA:1. '100~1P01PO -100'100-100. :7070' 70 -1PO 70 92 

'WE.tiA~2~4 .100~100,100 100'1001100 ·100'100 100 '100'100 100 
--~~~----------~------~--~~------------------~----~----------------. • . ' ••• • J... ,-. ~. '" ,~ ••• " .. • ,.. • .! • . 

'BLEACH ~ 

PRINT •. 

.1-DYE 

',2-DYE 

WASH':"'1' 

WASH-2 

-WASH~3 

.DRYER 

100100:·100 c100~ .90~100 :100~100~100 '100 98 100 

08 0 ;52 59 67 ,1. ,1, 052 :55 65 I ; 

26 34:':34 :24 '3434 :25 .36 3425 42 35 

;100·100:100 '100:100-100 ,-100,100"1PO' 100;100 100 

'70 9290 6992 .90' '7~100: 95 -78 9995 

46 :67. -5968 100·100 51. -'68. '63 :73 100 100 

71. '89' 86 -71; :91; '96 63 ·SO· 78 64 88, 88 

6275 '71 63 8381. 72'. 8380 72 ,96 88 

CH.FINISH 58 62 6064:65 6661 65 63 6769 69 

-~---------------~------------~~---------~--------~----~~----------. :YARN~DYE .100',100:,100 '100':100' 89 10Qc,100 100 .100. 94 .68 

·RAISING ·0:100-100 

WINDING 80 .96, 97 82 .92 .95 

0·100 ·100 ; 

80 97 97 

o 100 100 

82 92 96 

~-~~---~~--~-~~--------------~------~----------~--------~-----------' •• ":'. .. • • • • : ¥ _ , • • •• • ." : • J • 
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:TABlE -: ',19' 'UNIT-:: TON' 

:YARN"TABlE.:OF,THE SCENARIOS 3~4~5-6 

·SCN~3. ·SCN.4: SCN.5 SCN~6 
T:;:1' . T=2 T=3' _ T=1 f ~T=2', : T=3 T=1'" T=2 - 'T:;:3 ~ T=1: : T=2 T=3 . . . 

• '. ._ ."'. _.. 0.." ',' . ~ •. ..'.." " . . . . _ _ .' . _. . '. '.. ,_ . 
-~-~~~~~.,.-~~~~~~-~-~~~.,~~~-~~~----~:-~-~~-~~~~-~-:-~~-~~~~~~~~~---:--~~~~~~ 

PRODUCTION 

COT~. ·0; o ' ',4 o o : 0 o O· o 

TP, 

o 

112 

,0 ,0 

~ 1 '62 46. :78' ·64 o 80; 61 

TV ;1060:1192'1228 ;1133)1127;1199 10141222:1~28 -1134,1125,1207 

TOTAl::1073:1274:·:1289. 1134.'1189)1252 '1152:-12'86.1289 ,1134.1206 '·1268 

-----~~~--~----~---.-------~------------~------------------.--~--------· ~ •.• • • _ . • . .' • . • • . , r. : ~ ~ ~ • . • . • . 

PURCHASING , -. 

COT,;'" '714 694: 671 '810' :700'747: 580 ,:513' ',552 ,804 ,354.704 

TP 0,0: O' :0 0,0 5 239. o 
. '. ~ . .' .... : .. .. '.' '. , -. . .. 

.---~~-----~----------------------------------------------------------~ . . . , ; . ~ .'. ,". ~.... " 

TOTAL: 714' 694' 671 810' ,700 747. 580' 513 . 552 ,809 592 704 
. " -" ". ". -. . ','. .. . . . ~ - . . . . 

.----------------~---------------------~-~----------------------------• A. ' ...... r. . • . • -.l- _. ... . : • • • 
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. T A Bl E '. : :: 20 '.' 'UNIT': KM 

GRAY:CLOTH~TABlE:FOR~SCENARIOS. 3~4~5~6 

SCN.1"SCN.2' SCN~5 ,SCN.6 
T=1:T:;:2' T=3·. :T~1: .T=.:2·'T=3 ,T=1' :T=2' .T=3· . T=1, 'T::2 T=3 

··PRODUCTION: 

.NC· ·2357 d 2357'.2357' .2789 2469 .. 2456' -1 528 ~'1706' 1 ~17 2755 ·1665 2364 

we : 1038: 1038 976 ~1 038 '903·1038' :1038/ ,739 ·.906 :1038 229 .937 

NTPI ,104 : 1 04 ~'1 04: :8 ·104 200 ·189 19 ·104 . ·41 1 ~5 ·106 

WTP: 0 : 178 :124 ' 0 ·,127 64: 0 ~299; 124' 0 761 ! 124 

· YDe: 0 ,0 0 0 0 0 0 0 0 0 '0 o· 
.TV: ,1656 1796,1875 .1616 1863.1942' ·1588 ,1863~;1875 1616·1913 2122 

YDTV833 833 :833 833 ,833 '740 . ·833 ·833 833 ·833 .780 ·569 
I -~-~~-~~-~--~~-~-~-~~~~:-~~~~-~~~-~~t---~r~~~--~~~,';'-~~~_~ __ . __ ~~_";'~ __ ~_ 
TOT'5987~624461996284,6299 6440 :51775459;5459, '62845513'6221. 

I ___________________________________________ ~~ _____________________ ~_ 

_ ." • ,: • . * •••. t !. • 1- ". ". 1 • .. - • . . 

PW '0 '484 0 , . 
' .. 0·1859.1502· :0 253 o 1642,1373 ----------_._----------------------.. ------...... _--_ .. _------------------~ . ~ _ ~ ~, #.' • 1· i . :;:-. . t • . • • '.. . • ~. • 

PURCHASING, 

· Ne' 343 o o ·1202 o '0 o ,0 305 o o 

we 6656 o ,224 6778 ;0 ,157 8351: ;0 1368 '7820 o 1601 
. ... . . ... , . .. ,. '.. ' .. -' .. ' ..' ... - .' 

---------------~-----------------------~------~----------------------.' . .. . - . ." , . ~ :. . - - . ~ . -
· TOT i· 6990 0224' 7880 o .157, ,8351:) 0,1368 .8125 - ·0 1601 

.. .. .', . ~, ". " , ..' ~ , . . - ~ , .". 

--~~------~~-----~-~-~~~---~---~---~-~~~~-~-~------~--~~~~~-----~~--
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TABLE 21 UNIT KM 

SCN~3 :SCN~4- SCN.5 'SCN.6 
TYPE ,T=1~ -T=2"T=3' T~1~ 'T=2 -T=3: T*1- :T=2' T=3 T=1- :T=2,T=3 

'. ' •• ~ ;,....~. • ....'..,.. " ',. 4'. ,. _ ••• ~, -... _ -. '.. • ..... ~ __ •• .~. - _ .' •• " 

~~ .. ~~~~-~--~~----~-~~~~~-~~~-:-~~~--~-.. --~~--~---~~~ .... ~--~~-~"'~---=-~-----. 
NCP 0475.0 '300033733573 32 -248; o '3000'31603746 

NCPD2341 ;2237' 2550. ,895 276' .:585 1397 1550,1686 ' 0: o 

WCPO 3319 3019" 2994: 3357.3003 2987:, ,4247.3706,38584221:t 3226,3624 

NTP' '.100100:100" 

WTP o ,166 .116 i , 0 ' -, 11 9 , 60 o ·280' '116 

,39 ·113, 148 

• 0' . 711·· 11 6 , 

TV, 2500 2519 2481; 25002584, 2416· 2500~2553 241725002573.2421 

------------------.-------------------------~---------------------.~-... ... ~ I • • i .. ~ • • .• ; • ~. .. ~ • .' ~ ..... ' ." '.. • ~ • . , ,.. ,~ .' .' 

TOT~ 8260,8517'8241:9760-9453~10113 8276-8468~81779760:9790i10054 
. #',. '. _ . "'."" , ~. _ ...,.' _ . r ~ _ . ., ; •. • _ '. • --...... ------------..,-----... --.. ---- ... ---.-------~---------... ------_ .. _--..... ----• • , , .. ,'.' '" • • , , • .' • ." '" '. > l"""~"'; ..,.' _ '.,' • 

SALES:OF:SCENARIOS 3~4-5~6. 

,TYPE SCN~;3 , seN.4 " SCN.5 :SCN.6· 
-~~-~~-~-~~--~~~--~--~~~-~-~-~~~~~~---~-~~~-~~~--~~~-~----~~, 'LO"""",,· ••••••• _ .... ~. 1 .. ~f • :~; •••• ~~ ....... 

NAR •. C'PRT' :475 ,10 s245' 281: -9 906 

NAR.· C ',PL-:-DY' '7 '127 1·,756 4-633' 0 

WD~ :C PL~t>Y . .9, 333. 9 '346 ,11 ',811: 11 "071 . 

NAR.:' TP 300 ' 300 300 300 

WD. TP 283 ',~'179 396 . ·827 

TV ·,7 500 7,500 7~500 ,7 500, 
- . .. '... ~ ." . ' . '. .', ., '. . . '.', '. .,..... . , .. ... -

~~~---~--~~-------~~--~--~~-~-----~--~~~----~~-~~~--~--~~-~~~ 
TOT.-EXP 

TOT •. OOM: 

1 p' 760 

7783 

·18.-352' 

7'679 

:16 Y,776 

,7,,896 

,18, 321 . 

8 327 

PIECEWORK· 475' 3·295 '248 ,2956 

'~~~-~----~~--~~~--~------~~ .. ------~--~~--~----~---~-~~~~---~-' 
TOTAL~SALES 25 018 29.326 24920 ,29.604 

----------------~---~-------------------~----------------~---, • • • • :. ' • t • • • • • ,.' " ~. ~ ..:. ~ ~ 

08 FN. (10**6TL)", 8 950 8489 9242 :8753 

--------~---------~----------------~-------------------------'. '- . ~ 

I .. 
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The above changes were made in the technology matrix 

and the result~ng scenar10 was run with the data of Scenario 

3 • 

i) Capacity Usage Rates (Table: 18) 

Despite a 100 per cent utilization Ln the Spinning 

department, the Weavi~g ldoms are not all full, as in 

previous scenarios. The narrow loom hall is working at its 

lower bound of 70 per cent, which means that either all looms 

in that hall, are closed down 30 per cent of the time, or 

that various looms are shut down for varying periods. The 

fact that the other three halls are working at 100 per cent 

utilization means that there is a drop in narrow gray cloth~ 

The reason for this may be a drop in sales of narrow firiished 

cloths, or production of narrow cloth fiom purchased gray 

cloth. 

In the first two periods the printing unit has a· 

utilization of orily 1 per ·ce~t ~ll utilization in the second 

period being piecework. The only explanation for production 

of printed cloth in the first period is that the machines 

processin~ plain dyed cloths are full but the narrow cloth 

produced due to the 70 per cent lower bound also has to be 

processed somewhere. 

In other units, utilizations are the same as 1n 

Scenario 3. 

ii) Finished Cloth Production (Tables: 21, A5l) . 

The first thing we note in this scenario is that the 

products with highest profit margin, types 7, 14, and 15 are 

produced at the same level as in Scenario 3. Despite their 

high profitability these goods are restricted to these levels 

, ... 
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of production by various other con~traints of the model. 

Only Epengle group (m = 13) is the only member .of the 

TV group to be produced, despite the fact that in Scenario 3 

production of TV was distributed between 12 and 13, and 

allocation of all weaving capacity to 13 did not maximize the 

objective function. In this scenario type 12 product is not 

produced as in other scenarios and all capacity is allocated 

to type 13 product. 

In the cotton group, wide plain dyed (m = 5) good 

production has greatly increased, and narrow plain dyed (m = 
4) good has dropped by the amount the production of type 5 

increased. 

The increase in the capacity of second dyeing process 

is filled with wide cotton, as the TV goods are already at 

their sales upper bounds for each period. The wide cloth on 

the second dyeing unit has to pass through the bleaching unit 

and the alternative for this unit is narrow ~otton which has 

a lower profit margin~ Thus there is a drop in narrow cotton 

production almost equal.in amount to the increase in wide 

cotton production~ 

Wide TP and piecework production is aga1n .pre~ent, 

with slight changes in period two. 

There is a slight decrease in total production with 

respect to Scenario 3. 

iii) Gray Cloth Production, Purchasing and Inventory 

(Tables: 20, A52) 

There are no changes 1n production and inventory 

'policies for wide products, while production of narrow gray 
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cloth has decreased as expected. This drop has greatly 

reduced average daily production. 

There are extensive changes in the purchasing program. 

Narrow cloth purchases are stopped and all purchases are of 

wide cloth, the amount of which has sharply increased. 

iv) Yarn Production, Purchasing and Inventory (Tables: 

19, A53) 

There are no changes ~n the types of yarn produced but 

considerable changes in amounts. The increase in production 

of type 13 cloth and the drop in production of type 12 cloth 

results in a corresponding increase in. production of type 5 

yarn and a drop in production of type 8 yarn. As there is no 

change in production of type 14 cloth, production of type 7 

yarn remains constant. 

Since.capacity is used to the full ~n period two, same 

type 6 yarn is produced in period one and sto~ed. 

Purchases of type 9 yarn have gone down in period two, 

and purchases of type 10 yain all year round, due to increases 

in gr~y cloth purchases. 

v) Finished Cloth Inventory and Sales (Tables: 22, 

A54) 

There are no changes ~n the finished cloth inventory 

policy. 

Due to the fact that, there is very little finished 

cloth inventory, the sales structur~ is v~ry similar to the 

production program. 

• I 

I 
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The di~ference from Scenario 3 1S that the excess wide 

cotton produced in period one is sold in that period and a 

balanced sales program is followed all year round. 

vi) Objective Function Value 

Despite the slight decrease in total production the 

objective function has increased due to the increase in 

production of high profit margin goods. This increase in the 

objective function value is about 3.3 per 'cent with respect 

to -Scenario 3. There is no penalty cost in the model for 

machines left idle. Thus the question of whether the 3.3 ~er 

cent increase 1n the objective function value is worth leaving 

certain machines idle is left to. the decision-maker to 

resolve. Thi~ m~del do~s not seek the answer to this question. 

III.D.6. Scenario 6 

The changes made in the Scenario 5 are retained here 

also, and data for the Scenario 4 is u~ed. A~the reader will 

remember. S~enario 4 introduces lower bounds. on sales of 

various product types. 

i) Capacity Usage Rates (Table: 18) 

When we compare this scenario with Scenario 5, we see 

that S~inning department utilization remains the same while 

narrow-100m idle time drops. 

Utilization of narrow-looms increases proportionally 

with narrow cloth lower bounds. Utilization of the bleaching 

and printing units have incerased for the same reason. The 

increase in the printing unit is the same-as the increase 

between Scenarios 3 and 4. This resemblarice is also evident 

'with the washing units. 
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When we consider Scenarios 4 and 6 together, we see 

that the decrease ~n narrow loom. utilization between 

scenarios 3 and 5 ~s present, though in a slightly lower 

amou~t. U~ilization of wide washing and bleaching units ha~e 

increased with respect to Scenario 4. 

ii) Production, Purchasing and Inventoxy (Tables: 19, 

20, 21, A6l, A62, A63) 

Surveying the types of product, we see there is no 

change from Scenario 4. The only major difference from 

Scenario 4 is the drop to zero of production of narrow cotton 

plain dyed goods (m = 4). This ~s replaced, as in Scenario 5, 

by an increase in production of wide cotton plain dyed goods 

(m = 5). 

There is no significant ~hange in production of TV for 

. the domestic market. There is ,some piecework but slightly 

less,than before. On the other hand, for the first time there 

is a significant increase in wide TP (m = 9) production. This 

is due to allocation of excesse capacity. 

Average daily finishing production is 98.700 m. 33.000 

m of which are printed and 25.000 m of which are TV. 

Total production is more or less the same as that in. 

Scenario 4. There 1S an 18.8 per cent increase with respect 

to Scenario 5. 

When we exam1ne production and inve.ntory figures for 

gray cloth, we find a situation very similar to Scenario 4. 

Production of narrow cotton gray cloth has gone down. 

Purchases of narrow cloth have gone down and. those of 

wiae cloth gone up. 
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There 1S no change in the yarn production levels. 

Increase in production of wide TP (m = 9) goods has 

led to an increase in production of the yarn (i = 6) needed 

for this type of cloth, and for the first time TP yarn (i = 

13) this cloth needs has been purchased. Also type 12 yarn is 

purchased in this scenario. 

iii) Finished Cloth Inventory and Sales (Tables: 22, 

A64) 

Finished cloths inventories are very low. 

There has been no change in sales levels, except for 

an1ncrease in sales ~f wide cotton goods parallel to the 

in~rease in their production, and a drop in sales of type 6 

in period three with a corresponding increase in sales of 

typeS. The reason for this is production of typ~ 6 for 

inventory. The model prefers to purchase type 5 and process 

it using excess capacity. 

A balanced sales program has been followed throughout 

the year, and sales upper bound~ are reached all year round 

for domestic sales and in the last two periods ~or ~xports. 

iv) Objective Function Value 

Production has increased 0.9 per c.ent with respect to 

Scenario 4, leading to an increase in the objective function 

of 3.1 per cent. This increase is due to the replacement of 

type 4 cloth by typ~ 5 cloth whi~h has a high profit margin~ 

Introduction of lower bounds on sales has led to a 

drop of 5.3 per cent in objective function value with respect 

to Scenario 5. 
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III.D.7. Scenario 7 

As was stated at the beginning of Scenario 5, one of 

the main bottlenecks in the Finishing department is the 

bleaching unit where there is a machine which has no alterna

tive. Here increases in production can only be achieved by 

reducing production times. Narrow printed cloth ~asses 

through this unit at a speed of 80 m/min and narrow dyed 

cloth at a speed of 40 m/min~ In this scenario the model was 

run assuming that nariow dyed cloths could pass through this 

unit at a speed of 80 m/min as well. The factory's technical 

research staff are currently studying this problem and in

creases of speed from 40 m/min to 60 m/min have been success

fully achieved. 

The data of Scenario 3 was adapted to accomodate this 

change and run as Scenario 7. 

i) Capacity Usage~ates (Table: 23) 

There is no change in the utilization of ma~n units 

from Scenario 3. 

The bleaching'unit is no longer a·bottleneck, the 

production of the Finishing department being restricted by 

the'second dyeing and washing units. The increase in painting 

unit, indicates an increase in piecework. 

ii) Production, ~urchasing and Inv~ntory (Tables: 24, 

25, 26, A7l, A72, A73) 

As expected, the product-mix here is the same as in 

Scenario 3, with. slight changes in TV prod~ction leading to a 

small drop in total production. Distribution of TV production 

over the year is the same as in Scenario 3 and an optimum mix 

I .. 
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TABLE' :: '23, 

:CAPACI~Y:U!AGE:RATES;Of~TH~';SCENARIOS:3~4~7~8, 

StN.3~ SCN~4~SCN.7· ,SCN.8 
UNIT: :T~1i. T~2 ::T-=3 :·T=1~. T::2'~ T=3.- ~T=1t T=2:. T:;:3 .• T=1 c T=2T=3· 

SPINNERS: ~100':100'100 >100: ,99:1001 ~100,;100;·100: '100 :99'100 

TWISTERS' ~99. :99. 99 .96'100;100. 96'100.99' ·96"100 ·100 

-~----~-~----------~---------~---~---------------------------~---r~ .. ·~·.. "'; .•• , .•••• ,.~:r • ~'. 1:' .. '~ 4 - ... 

'WEAV.;tlA:1 :'100-' 100'100:)100:'100;100 '·100 ':1,00-:1 PO '. ·100 ·100 ·100 

·WE.HA:2-4' 100";100.100 :100'100:100' :100,!100;;100: ·100.100.100; 
,_ ",' • • "f " ". '" '. '. ", • '. .~ _ .'. ". • ..' ._. t ., ., " ~. .••• r .' • ~. • • -. -' ~ • . 

-----~---------------~------------------------------------------~--•• .' , -, • ...._ ~ '. .., .". , , . • • • I. ~,., J '. f • ". • ~ -

~YARN-DYE ,100~100<100 ~100,100 .89· -100'100;:100, 100100 89 

RAISING 

WINDING '. 

0'100'1POO'100'1000'100~100 

.80. 96 ~9782' .92' .95 8096· .96 

0-100 ·100 

829295 
.. ~. t.~. • •• '.. " •••••••• '., " .'. . , • , 

--~--~-------~--~--~-----~------------------~-----~----------------- f' •. • •. '.' _. • ••• • '. _ .,. .. ": •.. , •• '._ 
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:TABlE "F24: 'UNIT' : c, TON. 

YARN· TABLE Ofc1HE:SCEN~RIOS 3~4-7~8 

,SCN~3SCN.4 .SCN~7. SCN.8 
. T=1- ,1=2 1=3 :T:::;l; ,T=2 ~T=3'- '1:'1 :.T::;::2' .T=3' T::;l ~ .T::;::2" :T=::3 

)RO()UCTION 

:OT~ 0'·. 0, .:0 :0, :0 o o O. 4' 

rp, 

.,0 

'112 82 ,61' =21- 88:88 1; 62 '49. 

rV'l 060 (1192·122811331121>1199 .1062: 1183 .-1l07 '1133"1127 1199 . 

. ~---------------------------------------~-----~~--------------~------'" ...•. ( ..... ~ .• :'~.').~ ". \ ,,~ ', .•.•.. , c." , ... , t <~~. 

rOTAL::1.073':127421289 ~1134~1189,1252 ,1084,.1270 11951134:1189:,1252 

.-------.-~---~-----------~-~----~----~-------------------------------.,. ~ ,>~.,' .. "~.'-... '~"". ~ .:!;.. " •• , 

)U RC HAS ING 

:OT~" 714: :694: 671810' ,100: '747 701.705'700 810 .700 747 

rp· ;0 0:00 0 00, ,0 '0 0 0': a .-----.:..-.------------------.. -..;.---------~-- .... ---------------------~------" '" .'~~. •••• -~ "'" .~ '.~ • ow, •. 

rOTAl :714 694 671,' 810 j700: ;747 701;;705 700 '810 '700' '747 . . .. . - . . ~. . .~. ' ..... ~ -. " - _.. -. -'. ,." ..' . 

. ------------------------------~-----------------------------~--------•• • • • " • • ~ .. ' ~ •• • •• .' '.' ." •••• ~ • <0 • ': •• ." • 
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: TABLE. :.,25." UNIT:-: KM 

GRAY~CLOTH~TABLE~FOR.SCENARIOS·· 3~4~7~8 

·SCN~1-SCN.2 SCN.7 SCN.8 
.T:;::1:1=2; .T=3. 'T:i::1;T~2 :T=3, .T=1:T:;:2 ,T*3 ;T=1; :T:;2 T=3 

PRODUCTION' 

~C: '2357:2357:2357~ '2789~2469~2456' ;2276'24372357 .2789 '24692456 

we ,1038 :1038 916)1038 :903·,1038 ·1038 970· 994' 11038 903.1038' 

NTP ·104 '104: -104: ;8 '104 ,200. :181· 27 - : 104 8 104 200 

WTP;. 0 .:178 '124; ';0 ;127' :64 '0 215 ·192 0 127 _ 64' 

.YDC' 0 '0 0 '0 0 '0' '0 0 O· 0 0 0 

:lV' '1656-:1196 .. 1815,1616,1863,1942 ;,1646,1716 1776- ;1616··1863,1942 I 

YDTV: 833.833 ·833' ',833 833 i740· 833 ~833833 833 833' :140 

-TOT-;5987:6244~6199,6284 '62996440;5975:62576255' :6284 6299 6440 

PW, ;0 ·18591502 -0'2195 ·117 0-1859 1502 

--~--------~-~~-------~--.-------------~---------------------------I .' • ~ ~ ~ : • .' " • ,.. _..... -.. ~. I..'..".,;.... . , 

PURCHASING 

'NC 343 o : 1202 o . o '2620 o a '2141·0 o 

WC6656 . 0,224: 6118 .0 ,157' 6649 

----------------~-----------------------~-~--.----------------~------~. , • , • • 1 • • • " •• '.' •• .~. '. ~ 

,0. ;157' :9270 0176· .8819 o 153 

----~-------------------~-----~------------------~-------------------.. .- - •••••• ~ • .,,""....) ... ~ , • • ,. '. •• I •• ~ '. • ,. • .. " ' . 
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TABLE 26 UNIT KM 
CLOTH~TABLE:FOR'SCENARIOS 3~4~7-8 

SCN.3' ,SCN~4: 'SCN~7 SCN.8 
TYPE T=::1- 'T=2' ,T;:::3~ :T;:::1: :T:;:2'T=3' T=1.:T=2 T=3' T=1:'T=2' T=3 

NCP, 0~2152 173 3000:3372"3873 

NCPD~2341:2237'2550! ' 895· 276 :585 ~4546: 1396:.3374': >1798 0 861 

WCP. D 3319 3019;2994' 3357,3003,:'2987 3328 30043026 '3357;3003 2987 

NTP' ·100 ·100, '100, '8 ·100; '192 -100 '100, ·100 8 '100, ·192 

WTP O· : 166, 116 0 119. '60; 0 '201: :179· -0; 116 60 

TV~ 2500,2519.2481i -2500 2584'2410' 2377,'2500 2500 2500 2584,: 2416 
.. ... - . -.. . - ... - .. - . ~ .. .. . - . . -. .. . .. . . . . , '..' .' . . . 

-~-~----~~--------~----~-----------------------~---------------------.' . • ~. . , _ • ~ .. . ri .' ~.' ~. _. ",. .' • _ ;. ". . 

TOT~ 8260 8517~8241L 9760~9453)10113;10353~9353.9353,10663 9178~10388 I 

----~--~-----------------------~----~--------------------------------• , ' . - . '... '" ... • ?". - ," ,: .", ,- • < '.... • ",'" •• , ~ ,.. .:....".. '.!. • ". . 

,TABLE':' 27' UNIT :.KM 

,TYPE ,SCN.3 .SCN.4 'SCN~7, 
• • '. • • _ _. _. ••••••• ~ ~.. '.. • J 

--------------~-------~---------------~~--~--~-------------~ .' ,.,,,, • ~ • . ~ ,. ..; ~, , , .. • ,. ~ ~. j ~ ....: ~ 5 • •. '" ~':" • , 

NAR. ;C PRT 

N'A R .' C 'P L"" D Y . 

wo.c PL~DY-

NAR.iTP 

WD~"TP 

TV 

TOT.:EXP 

TOT. 'DOM' 

PIECEWORK 

475 

'7 '127 

'~9 .-333 

300: 

283 

:7,500 

~ 16 '760 

7 783, 

,475i 

"10:,245 

',1~i756. 

,9, 346: 

300: 

,179, 

7·500' 

.18352 

7 679 

3:'295, 

2'325 

',,9' 317, 

9 358 

300, 

380 

:7'377 

.18,975 

'7 '757 

2325 

,10' 245 

2 653 

,9,346 

300 

179 

:7 500 

.19:255 

7679 

3.295 

-~------------~~--~~-~~-~----------------.-----------------~-. • . • • ~ .., ..' . •. .'. , '. s • . •• ,.' .. 

,TOTAL:. SALES 25018 29 326 

08 FN' (10**6TL) :8,950 8489 9,123' 8,545 

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

, -. 
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of types 12 and 13 have been found ~n period one. 

Production increases due to the reduced production 

times is noted on narrow-dyed production. The increase in 

producti6n of these goods results in a 16.1 per cent increase 

in total production with respect to Scenario 3 and an average 

daily production of 96.900 m. The only printed goods included 

in this figure are piecework. 

There are no changes in gray cloth production, 

.purchasing, and inventory policies except for an increase ~n 

purchasing of narrow-cotton gray cloth. 

There are no changes in yarn production and purchasing 

programs, and no yarn inventory is held. 

iii) Finished Cloth Inventory and Sales (Tables: 27, 

A74) 

In this scenario for the first time there is no 

finished-cloth inventory, as all product is sold ~n the period 

it is produced. The balanced production program result~ in a 

balanced sales program. Both domestic sales and exports are 

at their upper bouhds in periods two and three. The highest 

export figure in period,one, until now is achieved: 7.975.500 
/ 

m. 

iv) Objective Function Value 

The 16.1 per cent increase ~n production with respect 

to Scenario 3 results in 1.9 per cent increase in objective 

function value. Reducing production times in bleaching in

creases. production but is unable to increase ~rofit in the 

same proportion. 
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III.D.8. Scenario 8 

In this scenario production times of narrow plain dyed 

cloth in the bleaching unit have been reduced as in Scenario 

7 and the model was run with the data of Scenario 4. 

i) Capacity Usage Rates (Table: 23) 

The capacity utilizations of the two scenarios 

(Scenario 4 and 8) are very similar except for slight 1n

creases in pr~duction at various units in the Finishing 

department, due to the increase in production of the bleaching 

unit. 

ii) Production, Purchasing and Inventory (Tables: 24, 

25, 26, A8l, A82,A83) 

The only change in produ~tion is a slight increase in 

production of type 4 narrow dyed cloth. The fact that there 

is an increase only in type 4 cloth's production means that 

the various other products having lower bounds on production 

or high profit margins are assigned capacity first, and type 

4 is assigned the excess capacity. 

The 1ncrease in total production is only of one product 

and is 3.1 per cent. 

Production and inventory policies £or gray c~oth and 

yarn have not changed, and the extra production's require

ments, are met by purchasing gray cloth as in the previous 

scenario. 
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iii) Finished Cloth Inventory and Sales (Tables: 27, 

A84) 

There are no changes in finished cloth inventory or 

The increase in production has not resulted in a drop 

in domestic sales this time,and domestic sales are at upper 

bound in all three periods. The highest figure for exports 

till now, 8.2SS~200 m, is reached, this being 98 % of the 

upper bound of period one. 

iv) Objective Fun~tion Value 

The increase in production leads to an ~ncrease in the 

objective function value of only 0.66 per cent •. It should be 

borne in' mind that this is achieved at the expense of drops 

in quality due to the reduced processing times in the 

bleaching unit, which may lea~ to a loss. 

III.E. RESULTS AND.CONCLUSIONS REGARDING MPP MODEL 

According to the cosi and. sales data given as input, 

narrow TP (m = 7), wide cotton plain dyed (m ~ S,6) and 

Epengle of T~ group (m ="13) ~merge as the most profitable 

products, while type 14 and'lS of TV group and narrow cotton 

plain dyed (m = 4) appear as the next most profitable product 

groups. 

The firm's 1984 Production Plan(6) figures and the 

figures for the .first four scenarios are listed together by 

type of product in Table 28. From here we see that planned 

productio~ of the most profitable export goods are well below 

that recommended by the model, while the figures for TV 
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produc~s are approximately equal. 

Total production and sales figures planned for the 

products included in the model and domestic, export and piece

work figures are given in Table 29. 

As is seen in the first three scenarios,unless lower 

bounds are g~ven, the model does not produce any printed 

goods. The reason is that printed goods are less profitable 

than dyed goods and. in some cases are sold at a loss (note 

that "tax rebates" on exports are not considered in the 

model). While these results may not justify not producing any 

printed goods at all, the model seems to indicate that 

reduriing printed goods to a minimum and placing extra ~mphasis 

on the production of plain dyed goods is remunerative. The 

firm's Market sh~re and the fact that it has sold large 

amounts of printed goods in the past should also be consid~red. 

When. the p~esent state ~f the market is taken into 

account and lower bounds added in Scenario 4, there is no 

change in produ~tion·of wide cotton plain dyed goods, even 

though printed goods production remains at lower bound. Also, 

as can be seen in Table 29, the total productidn rises 

sharply. 

When we compare the figures of the firm's 1984 

Production Plan and Sc~nari04 in Table 28, despite many 

similarities- we notice that the scenarios figures are larger. 

97 % of. the product types included in the· 1984 Production 

Plan are included in the 17 product groups of the model. To 

achieve the higher production recommended by the model, the 

firm must increase its market share and thus its sales. The 

present state of the finishing department per~its a total 

production of 29~000.000 m/year under the "given assumptions, 

while average production has been around 25.000.000 m/year to 

"dat e. Ther e is no reas-on why, sales permi t t ing, production 
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COMPARI~ON'OF~T~E~FIR"JS~PROGRAMAND SCENARIOS 

. M ~ PROGRAM' SCN.1' SCN.2 'SCN~3 SCN~4. 

,~-~~~~~~~~~~-~~~~~-~-~~-~-*~~~~--~~~~-~~-~~~-~~~~~~~-~~~~~ 
·1+3 8170 --- --~ . -·~~i 6950 . ' . 

.2 382" -~- -~~ .,.~-~ ---.. 

.4 2239 1380 340 ::7127· 1756. 

5 ,1300 .- 6131 :6153 ,6552, 6509 

6 571- 2965 2965 :2781' '2937' 

7' 542 ,6803 "6803 .300' 300 

8+9 1734 :~.~~- --- 283; 179: 

: 10; ;-~~ --- --- ---' 
.11 . 377' --- :200· 

,12 1683 ' --- .--~ 9,26 1140 ! 

'13: 1458 ',4396 4454 2,.'7 2023 

14 ; ·1377 1195 '1116 2000 1800 

15 1904 1618 1618 2427" 2337 

16+17 2850 .--- ·2036 475 3295 
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PROG." SCN.1i SCN~2 'SCNoi3: SCN.4.SCN.5' SCN.;6 SCNii7 .SCN~8 I 

-~~-~-~~~~~~~-~~~~~~-··~~--~~~~~--~~-----~---~~~~--t---~-~~·~~~~~~--~-I 

TOTAL 2358724489 a5486 25018' 29326 24920 ,29604, 2§058 '30229 

DOM. 7533 ·7209: ·718817837679 7896 8327 . 7757' 7677' 

EXP. ,13204 ·17280 ,19262' '16760' 18352,>1,6776; -18321, 18975 19255 

PW.l 2850 ---- ~2036.· :475 3295 :248: :2956 2325 3295 

---~-~~~-"'-~-~-~~-~~+--;-"'-~~-~-~~-~~."~-~-~~;--~-~---r~-~-~-~-~- .. ~~~--~-. . 
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, 

should not increase. The assumptions above mentioned are that 

each working day is 24 hours and the ,working year is 300 

rays. The first a~sumption may be objected to on grounds of 

down-time, maintenance, etc. But .even if we take the working 

day as 22.5 hours, we reach an annual production figure of 

27.000.000 m/year which is eight per cent more than the 

current production. 

Despite the fact that the model does not maximize 

production, when we put lower bounds on sales as in Scenario 

4, produ~tion automatically rise~. Piece work are processed 

in'periods two and three, when market upper bounds are 

reached, even though they are not very profitable. 

In scenarLOS without sales lower bounds ~roduction 1S 

low, approaching the current figure of 25.000.000 m/year, as 

can be seen in Table 29. But when we analyse the total 

~roduction in terms of types produced, we see that there are 

considerable differences from the plan; notably that this 

25.000.000 m/year contains no printed goods at all. 

The model results in terms of product types can be 

summarized as follows: Minimize printed goods, increase 

production of plain dyed goods, especially wide dyed goods 

and try to sell as much as possible of narrow TP (as .long as 

the data remains valid). 

When we examLne domestic.TV sales, we see that the 

model has them at upper bound throughout. Despite the fa~t 

that only 7.200.000 m of TV are sold in Scenario 1, in all 

other scenarios which refleGt the current situation the upper 

bound of 7.500.000 m is reached. 

When we study the products to be sold on the domestic 

market we ~ee that the model prefers type 13 Epengle, whereas 
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at present type 12 Serj LS produced and sold at a higher 

level. Thus a switch from Serj to Epengle would seem to be 

profitable. The reason for this is the situation in the 

spinning department. As there are bottlenecks at the spinning 

and winding units the model prefers single yarn, which has a 

shorter production time, to double folded yarn, which leads 

to the preference of Epengle. 

Apart from the two types, raised and yarn-dyed TV are 

also produced for the domestic market. Production of these 

profitable product lines is restricted by the capacity of the 

special units involved in their construction. The whole 

capacity of the yarn-dyeing unit is allocated to TV and no 

yarn-dyed cotton goods are produced~ The firm's production 

policy is to minimize production of yarn-dyed £otton goods 

and no production is scheduled.for 1984. 

The capacity utilizations indicate that in the event 

of an investment in the Finishing department, the bleaching, 

second dyeing and wid~ washing units, which constitute the 

major bottlenecks, should be considered first, due account 

being taken of the current product-mix. 

Expansion of capacity in the second dyeing unit should 

be coordinated with th~ expansion of other related capacities 

and the .firm's market share~ The change~ in machine alloca

tion~ in Scenarios 5 and 6 bring same interesting results to 

light. In these scenarios the production of wide Rlan dyed 

goods increases sharply· and a decrease is n6ted in production 

of narrow plan dyed goods due to the bottleneck at the 

bleaching unit. The drop in production of narrow cloth leaves 

the narrow weaving hall, one of the firm's main production 

units, idle. Supposing that the firm can· increase its sales 

of wide cotton goods and if the other necessary unit's 

capacities are not e~panded, the narrow looms may have to be 
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left idle or sold. Not selling the looms leaves the decision

maker face to face with the alternative of either keeping the 

machines idle and incurring the opportunity cost this in

volves, or increasing sales of wide cotton goods. 

As is clearly seen above, increasing the capacity of 

only the second dyeing or wide washing units will not give 

the desired results unless the capacity of the bleaching unit 

is expanded as well. An increase in the productivity of the 

bleaching unit will enable both the currently produced narrow 

goods and the increased volume of wide goods to be processed. 

Another set of interesting results emerges from the 

increase of" productivity of the bleaching unit experimented 

with in the last scenarios. As narrow goods are not very 

profitable, the model produces these only to satisfy sales" 

lower"bounds or to fill excess capacity left over from more 

profitable goods. Thu~, the reduction of processing time of 

these goods in the bleaching unit does not lead to a now 

product-mix, but merely to an increase in their production. 

As speeding up the bleaching process may lead to quality 

problems, the decision-maker here has to trade off increases 

in production against drops. in quality level. 

The capacity utllizations in the spinning department 

repeatedly indicate the presence of a bottleneck at the 

winding unit~ This u~it should be considered for capacity 

expansion first. 

The model also brings to light the problem of 

purchases. The model suggests different purchasing policies, 

for yarn and gray-cloth. Gray~cloth purchases for the year} 

are made in the first period; a policy which ~arries with lt 

a certain risk and uncertainty, especially since in the. j 
textile industry product demands change rapidly. This rlS 

, i 
I 
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can be minimized by the Export and Sales department's keeping 

close track of market trend~ and cooperating with the 

purchasing department in preparing yearly purchasing policies. 

Due to the fact that data collection for the model 

began in July 1983, some of the values used may differ from 

1984 values. 

This difference is greatest 1n foreign currency 

exchange rates. However, as exports and domestic sales are 

considered seperately, this will not effect results of the 

model to a great degree .. As long as ,the upper bounds for the 

profitable TV products sold on the domestic market remain 

constant, changes in exchange rates will reflect on export 

levels proportionately and there will be no change in the 

product-mix. 

III.E.l. Summary of the Results of the Scenario Analysis 

The f?llowing trends emerge from the scenario 

analysis: 

a) The firm should shift emphasis from printed to 

plain dyed products and should investigate market possibilities 

for these goods. 

b) Sales of wide cotton goods are higher than those of 

narrow goods. 

c) Sales on the domestic market are constantly at 

upper bound. Consequently, efforts should be made to raise 

these. 

d) New produ~tssuch as the narrow TP type should be 

promoted and sales potential investigated. 
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e) The whole production sy~tem should be taken into 

account in the event of a capacity increasing investment 

being made. 

f) The yarn and gray 'cloth purchases which are 

necessitated by differences in capacity of the Spinning, 

Weaving, and Finishing departments should be made as early as 

possible to minimize problems occurring during the year. 
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IV. SCHEDULING IN THE FINISHING DEPARTMENT 

IV.A. STATEMENT OF THE PROBLEM 

As was seen in the section on production methods 1n 

the textile industrY, the produ~tiori processes of yarn and 

gray cloth consist of a series of. distinct steps, each of 

which is performed on a different machine and in a definite 

order. The 'production of finished cloth, however, is'not such 

a well-defined process. The cloth may need seVeral different 

processes according to the va/~ desired q'ualities of the 

finished product, such. as construction, dyed or printed, 

brightness, schrinkage, etc. Different types of finished cloth 

may be obtained from the same gray cloth by subjecting it to 

different combinations of the various finishing processes. 

Apart from the qualities of the finished cloth, the 

speed and heat of the machines used, types of dyes used and 

types of cHemicals employed in the chemical finishing pro~ess 

may also vary. The machines in' the ~nishing department are 

multipurpose, in contrast to the single-purpose machines in 

the other departments. One machine can fulfill several different 

functions e.g. a stenter can be used for chemical finishing, 

and for fore-fixing or thermofixing~ or a dyeing machine can 

also be used for washing or bleaching. 
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The factory under study words on a customer order 

basis. Under the current planning ·system, the incoming orders 

are divided into groups and production plans are drawn up for 

horizons of two weeks, one week, or daily according to the 

characteristics of the orders. The machines are loaded daily 

according to the production plans and each days production is 

checked the next day, allowing revision of the production 

plan when necessary. 

Several programs -are prepared, based on the construction 

of the gray cloth involved in the production of the finished 

cloth. 

Production schedules -for TV and TP products have a 

horizon of two weeks. Orders for these types of products are 

taken twice a month and are grouped into "lots" according to 

the types of dyes they require. This is due to technolpgical 

constraints~ Loading the dyeing machines without taking dye 

~olours and types inio consideration creates serious problems. 

The var10US dyes are composed of diffe~ent chemicals, which 

are fixed differently on the various cloths. Dyeing a dark-

-coloured order before a light-coloured one necessitates very 

thorough washing of the machine's rollers, which greatly 

increases set uptime. The same problem occurs when the type 

of ~ye changes; which reqtiires ~hat the machine's dye tank be 

emptied and cleane~, ~ith the same adverse result on setup 

time. 

Due to the above reasons, the present system described 

below has been est~blish~d and all agreements with custome~s 

are made on the basis of this system. 

Each month is divided into two equal periods. Orders 

ar~ ga~hered and sepera~ed into lots acco~ding to ~olour and 

dye type. Dyeing operations are performed from lightest 



- 102 -

towards darkest colour, 1.e,first the white orders and last 

the dark blue and black orders. Thus, setup times on the 

dyeing machines are minimized. The customer is told the 

earliest data he can expect his order, ba~ed on the dye it 

requires. 

As the gray cloth and yarn needed for TV cloths are 

produced on-house, the Spinning and W~aving departments are 

informed of the requirements and all three departments 

coordinate their production plans. 

Cotton gray cloths are both produced and purchased. TV 

goods can only be dyed, whereas cotton goods can be dyed, 

printed or both (dyed and then printei). 

Orders for dyed cotton goods are collected weekly, and 

urgent orders are processed firs~.There is no given method 

used for assignment of non-urgent cotton order~. 

The schedule for printed goads js dra~n up on a daily 

basis a week in advance. Other products such as yarn dyed 

goods and piecework for other firms is processed as the 

gray cloth and machine workload situations permit. 

As emerges clear~y from the above discussion,- the 

Finishing department consists of a pool of machines, several 

of which have multitask capabilities and there exists a list 

of orders, each requiring a different sequence of Qperations, 

to b~ assigned to these m~chines. Thus the problem of 

scheduling in the ~inishing department leaves us face to face 

with a classical. ll n-jobs, m-machines ll problem. 

As the n-jobs, m~machines problem(S) can not be solved 

optimally for largesearcleproblems by analytic methods., a 

heuristic approach was employed, care .being taken to preserve 
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characteristics of the current system. Due to l~ck of data, a 

siochastic approach was not used and a deterministic model 

was est~blished. 

IV.B. SCHEDULING MODEL 

The model constructed for the scheduling problem 

stated above bas the following objectives; 

i) Generati~n of alternative schedules 

ii) Determination of realistic delivery times, 

especially when orders exceed capacity 

iii) Determination in advance which machines are to be 

left idle in slack periods 

iv) Determination of most suitable times for preventive 

maintenance. 

After collection of available data and discusiion with 

the concerned persons, the model given in figure 5 emerged. 

The model input, which consists of th~ order 1ist, 

initial state of the system, machine data and process data, 

will be explained .later. 

The model assume& that there are no shortages·of gray 

cloths, dye and other chemicals. 

An algorithmic statement of the heuristic method 

employed is given below. 
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IV.B.l~ ALGORITHM 

Step 0 : Initialization 

The order list, initial state of system, machine data 

and process data are read from the relevant files and machin8 

queue and order process pointers are initialized. As all 

machines are free on monday morning, here this assumption ~s 

made. 

Orders are then taken one by one from the order list 

and the first operation to be processed on that order and the 

machines the operation can be processed on are determined. 

As each order can be placed in'the queue of only one 

machine, the choice betwe~n alternative machines is made by 

means of the following heuristic: 

i) If the queue of anyone of the alternative machines 

~s empty, assign order to that queti~. 

ii) If there ~s no empty queue, calculate the total time 

required.to process'all the orders in the queue and 

place the order in the queue having the shortest 

time. 

Machine queue pointers are updated after each 

assignment. 

If all orders have been placed in queues, go to Step 1. 

Step 1 Initial loading of machines 

Machines are taken one by one and. loaded accord ing to 

the principles below: 
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i) Urgeney check: 

If there is an urgent order 1n the queue, load it 

at·once. 

ii) Lot check: 

Applicable to TV orders only. Orders with lot 

numbers between 1 and 11 are assigned in ascending order of 

lot number, i.e., for example an order with lot number 2 can 

not be assigned to a machine before completion of assignments 

of all ord~rs with lot number 1 in that machine's queue. No 

urgency check is performed for these orders. 

iii) Special machine check: 

Certain machines are special iti that they cannot 

work if a certain other machine is working. Assignment of 

jobs to these machines is done by t~e fo1lowing heuristic: 

The total ·time needed to process all the orders 1n 

the que~e of each of the special, i.~., mutually exclusive 

machines, is calculated and the machine with .highest time in 

queue 1S assigned work, the others being left empty. 

iv) Special process check: 

It is necessary f~r certain products to wait for 

a given length of time between two operati6ns. These waiting 

times. are defined a.s "special processes" and treated as 

"dummy" machines with infinite capacities •. 

A job assigned to a machine is removed from" the queue. 

Proce~s pointers aie updated and process time is calculated 

for each machine. 
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Step 2 Job completion and queue update 

Process time for each machine is checked, the minimum 

determined and the system clock brought to this value. 

If system clock is greater than the given simulation 

time (deadline), stop and print a report. 

Otherwise, first of all the system time and the times 

th~ orders on the special processes have been waiting are 

compared and orders that have completed this process are 

placed in the queue of their next process. After all jobs 

on special processes have been checked, next process of the 

order just finished on the winning (minimum process time) 

machine is determined. 

If the order has no further process, print a message and 

go to Step 3. Otherwise, the next process is checked for 

spe~ial processes, alternative machines on Mhich it can be 

perfor~ed are determined and the .order is pl~ced 1n a machine 

queue us(ng the heuristic stated in Step 0, with the only 

difference that if one of the alternative machines is free the 

order is assigned to it directly. Proceed to Step 3. 

Step 3 : Assignment of job to vacant machine 

The machine vacated in Step 2 1S first checked to see 

whether it is a special machine or not. If it is, t.he 

heuristic described in Step 1 is used to decide whether it 1S 

to work or not. If it is not a special machine, then as in 

Step 1, lot and urgency checks are performed. If there is no 

urgent order in the machine queue, the order to be processed 

next on the machine is chosen by means of.the·SPT(5) dispatching. 

rule from among the orders in the queue satisfying lot 

conditions. The order selected is deleted from the queue and 
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process pointer is updated. The new process time of the machine 

is calculated. Go to Step 2. 

IV.C. MODEL INPUT 

As has been described above, there are basically four 

inputs: The order li;t, process flows, machine speeds and 

initial state. These are described in detail below. 

IV.C.l. Preperation of the Order List 

Under the current system, orders are taken by the Sales 

or Expoit departments and forwarded to the Planning department 

on the form given in Figure 6. 

The following items of information are used by the· 

model. 

1) Order no 

2) Gray cloth code 

3) Pattern/colour code and variety 

4) Amount 

5) Note 

These can be explained ·as follow~. 

1) Order no: A number g1ven to the. order by the Sales 

or Export department. 

2) Gray cloth code: This is a 5-digit code used 

throughout the firm. The first digit denotes the construction 

'(TV, TP or cotton), the s~cond whether tke yar~is dyed or not 

.the third the breath. and weight and the last two digits are 

~sed ~o identify different cloths with similir construction. 

For example, 
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Code 

Code 

1 

TV 

3 
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1 4 

whi te 1 iri 
yarn 

3 1 

6 _ 6 

~ ·400 gr 

o 1 

Cotton dyed narrow, 1 m :;;; 200 gr 
yarn 

3) Pattern/Colour code and variety: This is a 5-digit 

code used by the fi~m. If, first digit = 0 , and 

50 > variety > 0 ~ printed 

Variety = 0 ~ dyed 

if variety >50 ~ both dyed and printed. 

The third digit indicates dye colour, ranging from 

very light (0) to dark (9) . 

4) The amount loS the length desired 1.n meter s . Minimum 

order amount loS assumed to be 2000 meter s. 

5) Notes: Special details such as brightness, shrinkage 

etc. are g1.ven. 

The order forms are gathered at the planning unit for 

the Finishing department and seperated into lots. As was 

previously explained, this is ~one only for TV· and TP goods. 

The critical information at this stage is the gray cloth 

code and the pattern/colour code. There are 495 different 

dyes currently in use and the lots are composed according to 

dye types .. The employees performing this operation in the 

present system have the dye codes in memory and so perform 

this operation quickly. 
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A computer program (UI/LLS/~PROG)(Appd.B) was writen 

so as to enable even a person who knows nothing about the 

dye codes to perform this operation. This program takes the 

order file and uses the dye file to seperate it into lots. 

The operation of seperating the order list into lots 

can be done by hand or on computer~ The.seperated list 1S 

stored on hard-disk for future use. 

IV.C.2. Process Flows 

The sequence of operations cloths (ollow in the 

Finishing department vary iccording to the following: 

1) Constructio1;l 

2) Dyed/Printed 

3) Dyetyp·e 

4) Rais ed or not 

5) Yarn-dyed or not. 

According to the characteristics above, the cloth 

passes through different processes. The cloth may also be 

subjected to a number of processes such as brightnesj, 

shrinkage reduction, etc., after leaving the chemical 

finishing unit. Proc~sses after chemical finishini have not 

been co~sidered in thi~ study, as they are of no great 

importance in the schedulin~ of· the department. 

The processes which the various products will undergo 

have been established and· noted. When we study the operations 

lists as a whd1e we s·eethat several groups reoccur frequently. 

Thes~ we combine and call a process. After these combinations 

have been done, a total ?f 86 processes r~main. Which machines 

the processes can be performed on and the average speeds of 

the machines are also fo~nd~ 
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The fact that certain machines prricess only narrow 

cloth leads to an increase in the number of processes, and the 

total number of operations. Another reason for the 1ncrease 

in the number of operations is the high variety of dye types. 

There are six different dyeing processes for TV and TP and 

three for cotton. 

Despite the fact that some processes appear identical, 

they have all been taken as seperate in the process file so 

as not to change the process flows. 

Another computer program (UI/LLS/PROSES), (Appd.B) 

takes the order list which has been partitioned into lots and 

finds the processes it has to undergb. It writes these 

sequences of processes in~o the process file and also write~ 

a report if the user so desires. 

The matris which contains the information on which 

process can· be performed on which machine and at what speed 

is performed by the third· program (LLS/HIZPRG) (Appd.B) . The 

row·s of this matrix are the processes, the columns are the 

machines and the entries are the operation speeds. Zero elements 

mean that that process cannot be done on that machine. 

IV.C.3. Initial State 

Under the present system production 1S checked daily 

from the production slips of the machines. Also the machine 

queues are checked and recorded daily. The daily st-ate of 

affairs is thus easily accessible. 

The model is planned to be run on. a weekly basis, as 

on monday mornings the machines are cleaned t~ey are not 

1qaded at once. The initial state of the ~ystem obtained from 

the forms mentioned above can easily be idde~ by hand to the 



- 113 -

order and process files. Incomplete orders are inserted as if 

they were new but witb completed processes deleted from their 

process entries and different lotnumbers they are deleted 

from their previou~ lots. There is n~ assignment to machines 

here. The model treats the next process of these orders as if 

it were later. This operation can be performed easily'using 

the above mentioned forms. 

IV.C.4. Machine Specifications 

There are approximately 100 machines in the Finishing 

department, some of which are single and some multi-purpose. 

These machines are grouped in six main groups: Bleaching, 

Dyeing, Printing~ Chemical-finishirig, Yarn~dyeing and Quality 

Control. The machines in the Quality Control and Yarn-dyeing 

departments 'are not considered in this 's,tudy, which leaves' us 

with 6ver 50 machines in the othet foui depar~ments to take. 

into account. Some of thes~ are the special machines used 

after the cloth has left the chemical finishing machine. These 

machines are very infrequently used and do ndt affect the 

result of the sched~ling and so are not consid~red 1n this 

study. 

Another reason for the, high number of machines is the 

rais ing machiI1es in the ,rals ing uni t and the old Jigger 

washing machines; There ate eight raising machines in,the 

Finishing 'department. A pr6duct to be raised passes through 

at least four, ~r mUltiples rif four, machines. For ,this 

reason four machines have been treated as a single machine.' 

The Jiggers are old washing machines which can process 

at most 1000-2000 metres per shift, there are eight of these 

machines. 
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In this study the 43 machines studied are treated as 

37 machine groups and scheduling is-done accordingly. The 

machines. and their functions are g1ven in Table 30. 

The 18 main machines at main production points (1, 3, 

4, 5, 7(8-9), 10, 11, 12,22, 23, 27, 28, 29, 30, 31, 32,33, 

34) are kept under control by the finishi~g planning unit by 

means of daily reports and problems are discussed at daily 

meetings. Preventive maintenance of these machines is carried 

out regularly by the maintenance department. 

From the reports above, data for down time of the above 

machines for two years has been collected and a statistical 

analysis performed. Also data for the past 13 months have been 

studied. 

The down-t1me has been groyped into five groups 

according to reason and percentages of total working time 

calculated. 

Total working time 1S taken as total work time 

assigned to that machine that month. 

The five groups of down-times are; 

i) Total down-time 

ii) Cleaning time 

iii) Preparation time 

iv) Preventive maintenance time 

v) Idle time (no work to do) 

All other reasons are cla~sified as 'other'. Results 

of the statistical analysis are given 1n Table 3l.The results 

yield the following information. 



TABLE: 30 ,MACH INE:, SP EC I FIe ATIONS 

NO NAME 

,1" E'; Y AKMA: 
,2 ,Y.YAKMA: 
3 PIS-BEY: 
4: ,MERSERIZE 

'5 'EGALIZE 
6' ; K.KURUTMAI 

'TPAD .STEAM' 
8 PADST ~~; 1 ; 
.9,PADST;.' 2 

10 AH1; 
,1','AH2 
12' 'FLEISSNER: 
1~: DAR SIKMAi 

4-19; G.; JIGGER 

0-21' D;,J IGGER ' 

22' RD3 
23 RD4 
24, HT :" BUHAR: 
25 NOTR'BUHAR 
26 ,WB6 ' 
27, WB10 
28, 'GOLLER:, 
29 GERGEF" 1 ' 

30 GERGEF 2 

31 ' 'GERGEF 3 
32 GERGEF 4 
33 GERGEF 5 
34' GERGEF,:6 

35' HAAS ,KUR.' 
6-37' SARDON:, 
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PROCESSES / 

'C'BURNING 
TVlTP,8URNING 
:SCOURING~BLEACHING 
.MERCERIZING 
,EQUALIZING, 
'DRYING 
:ZND~DYE~DEVELOPING 

"WA SH IN G"DYEI NG 
'WASHING;DEVELOPI~G 
lPOLYESTER DYEING 
'POLYESTER DYEING, 
'THERMO~FIXING 

'REACTIVE :DYEING, 
'WASHING;DEVElOPING, 
SEMI~SCOURING 
WASHING,DEVELOPING,: 
:SE,MI~SCOURING 
'P.RINTING 
:PRINTING 
,STEAMING' 
STEAMING, 

'WASHING' 
'WASHING 
WASHING, 
CHEMICAL· FINISHING, 
'fORE~FIXING,EMULSIONING 

:c". FINISHING~DRYING~~ 
EMULSIONING, UVITEXING 
CH.', FINISHING, DRYING 
,CH.~FINISHING,:DRYING: 
FORE~FIXING, THERMO-FIXING 
CH.fFINISHING,:DRYING, 
:FORE~FIXING"EMULSIONING 
, DRYING 
RAISING, 

./ 

NOTES 

NARROW:CLOTHS 2 BANDS 

ONLY,NARROW_CLOTHS 
'Z\PARTS:SIMUlTANEOUS 
'ONLY·>, FOULARD 
ONLY:BATHES 

ONLY NARROW· CLOTHS 
OLD:TYPE PROCESSING 

OLD~TYPE PROCESSING 

NARROW'CLOTHS.2 BANDS; 

ONLY NARROW-PRINTED 
ONLY .. NARROW 

ONlY:NARROWCLOtHS 



~TABLE -: 31'. 

'NO NAME 
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;PERCENlAGEDOWN~TIMESOFiTHE~MACHINES 

TOlAli ,CLEAN PREPA •. ··P,.MAIN: NO ;';ORD 
25; ,12'· 25 12 ,25 .12 '25 ':12 25 '12 

.HOi· MO; MO .fIIO MO .MO .MO KO MO .MO: 

, .OTHER. 
.25 '12" 
.MO .MO 

--~~-~-~~-~-~~-~-~~~~~~~~~~~-~~~~-~~-~-~~-~~-~~~~~~~~~~~-~~~~-~~~~~~~ 
1 E~YAI<· '38: 35, '5.5 5.2. ~1.1 ::1.1.' 1.2;·0.4; "6.3:8.2· 23.7 20.0. 

3 'PI'!"BE .' 25 ,21, O;,;6:0~6 3.;2' 3~4 : 5.0,4.2' .1.0: 1.1 . 15.3 11~8 

4 .MERSE· 32 28 ·0';5,·0.4 2.8 3.0, 2~62.jO· .5.2'7;.3· 21..1 15;.6 

5 'EGALI, :28! 26 ·4; l' 3;'5 ,1 it 1 "1.2 . ' 0;; 9'0. 7 -6.3-6.5 . 1 6. 0 :. 1 3 ~ 9 ~ 

7~9 P.STE 34i "31 ; ·4~5:4.0' :B~8 '12.- 2.;,5 2.2. '1,,4·1!12 -17;.1:·11.;5 

10 AH1· 31-, 27; 6.3,5.5 0";70~3 '1.3'!1.7 '6~8 8.9' : 15.9; 11 ~ 1 

11 . AH2 ;27' 20 '5.6::6;'0 '1~2'1!10 '1.1:1~2 2;.6:3.0' 1 ~.O 8.9 

12 ,FlEIS 18 ~ 13: 2;.5 2;.7· 2';2 2.3 1~1~0.9 5.B '3.3' - 6~ 5 3.7 

22 RD3 35, 28, .6';3 4ii1 9~8 8;.0 1 !I 5 :·1 ~ 1 _ '3.8,4;'0 '13.2 -10.4. 

23 ·RD4 42 ;41 '. 9.3. 7.9 ~5.3 '4.7; 1 ~4 ~.1'; 2' 6.7'7;;'9 ,19.;1 18.6 

27 WB10: . 26·· 26 . 0.;9 0.;9 -', 2.5 ·2;.1 2;.5:3;,1, 20.;3 20.0 

28 GOLLER' 33 32 A ;;4; 1 ~ 4. - '_. 2;.0 L;9 1';'5'1.5 28.3 27.2 

29 G1 22 '20 '3;.9 4.1 '1.4 :·1.4 ' 0':2'0.4 0.;7: 0.5, 16;,; 1 14.0 

30. G2 23' .22' 3~6 4.2 : 1 ;. 8 '1.2 . ·0;.5 0.5.' 0;.60;.6 16.7 15.3 

31 G3 '16 ' ·14 : 3.-3· 3.;0 1';2 1.4 :0.;3 0.;2 0.7:0.5 10.5 8.6 

32 64 19' :16 3~7 3.-2 '1 ~ 1 :1.0 0~2 O.~ .' 1.7 0~9 .• 12.~ 10.4 

33 65, .23 18 4~O .3~9 2.1 2~1 0.5' 0.6· 6~4 3.6 10.4 7.3. 

34 G6· 20 18, 3~7 3'-8 1~4 1~2 O~3:0.1 '1 ~S ,1 ~6 12.6 11.5 

I 
; I 
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1) As can be seen from the"Table 31, there is a general 

drop in ~own-time for all ~achines. This drop is greatest for 

the AH2(lO) and RDIII(22)," 7 %, and secondly for the'Gerg~f 

5(33) and Fleissner(12); 5 %. 

2) The drop 1n down-time by units is as below: 

Bleaching 3.25 % 

Dyeing 4.75 % 

Printing 2.25 % 

Chemical finishing 2.5 % 

The total drop for the whale is 3.2 %. 

3) When we" analys~ the components of total down time. 

We see the greatest drop" 1S in 'other' (6) delays. This drop 

dif"fers in magnitude but is present in all machines. 

4) There 1S generally very little variance 1n the 

cleaning(2) and prep~ration(3) down-times. Standardization of 

cleaning ti~es would ~reatly facilitate pioduction planning 

for the department. Although preparation times vary according 
-

to the ~roduct being processed, a stable figure is expected 

over a two year period. 

5) As expected, preventivci m~intenance(4) down-times 

vary~ery little. 

6) Idle tim~s(5) haVe increa~ed in the last year exce~t 

on the bottleneck machines. This is due to an increase in 

productivity which results in more starving of stations. 

7) The total down-times(l) have high variance, while 

~he cleaning(2)", preperation(3), and maintenance(4) times have 

low variance. Redriction of this hi~h variance may lead to 

increased production. 
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8) When we consider, the downward tendency in down

time, we can say that the Finishing department works 20 hours 

ou t of' 24, the othe r four hour s b eiug "un avoidabl e" down-t ime • 

In the light of the above r~sults this study takes a 

day to be 20 hours, and a shift as 400 minutes. 

Certain machines work continuously as one, while parts 

of certain others can function independently. This is the 

case for- Pad-steam (7 or 8.,..9) which is included as "special 

machine" in the model. 

Also, bleaching machine(3) LS Ln fact two different 

machines, which are treat~d as one by the model. 

IV.D. APPLICATION OF·.THE MODEL 

The Scheduling Model was run on the computer to see 

whether or u9t the aimed objectives would be reached and the 

impacts of the assumptions on the model. 

The model was tested" with the actual data of the firs~ 

two weeks of April 1984. Data on orders for 12 days for TV-TP, 

6 days for Cotton, and the actual amount of WIP on the 

morning of April 2 nd 1984 were incorporated within the model. 

The actual amount of cloth in the factory was 417000 m, while 

new orders for TV-TP and Cotton-were 322000 and 754000 meters 

respectively. 

When the model was run for three days with the above 

data, it was seen tha~, all TV s went through burning unit, 

which is the first process and were distributed within the 

Finishing department. However, as seen in -the Macro Production 

'Planning (MPP) model,.TV weaving is done within the company 
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with an average capacity of 30000 ~/day. Thus, 30000 E of TV 

Gloth come to the Finishing department daily. The model did 

.not give~ reasonable solution for this point had not beeri 

taken into consideration since one assumption was that there 

was no scarcity of gray cloth. 

A daily amount of 30000 m TV processing was easily 

taken into consideration, because the model was being run on , 
a daily basis. Thus the program was run again for the same 

data with 35000 m of TV/day. 

Before ,running the model for the secpnd day an 

additional 30000 m, of TV was added to the burning machines 

pool. 

The main objective of the model ~s to create 

alternative p~ograms. As. can be ~ee~ from the algorithm, 

p~iority and SPT rules(5) were.applied. The model was again 

~u~ for two days with the same data, the only difference 

being the application of the LPT (Longest Pr6cessing Time) 

rule instead of the SPTrule. 

The results. obtained ~y ~pplying two different rules 

are demonstrat~d in Table 32 and 33 •. If desir~d, detailed 

analyses of the results may be don~. 

When running the model other objectives were also 

studied.·Some machines wer~ shut down, or. one machine which 

c~n make multi-processing wa~ run like a single-process 

ma~hine. The special machine (No: 7, 8~ 9) were also examined 

carefully. 

Realistic solutions wer~ obtained 60th by using the 

SPT and LPT rules, and the validity of the model was confirmed 

by a comparison with the actual operation. 

; 
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TABLE : 32 

COMPARISON OF THE SPT AND LPT RESULTS 1 

SPT LPT 
1.D 2.D '1. D 2.0 

---------~--~~-------~-----------~-------------------------------
NUMBER OF ORDERS COMPLETED · 37 24 25 ·14 . · 

·TOTAL AMOUNT COMPLETED (KM) · 157.5 102 142 97.5 · 
COMPLETED LAST WEEK'S ORDERS · 34 18 2.5 ·10 · 
COMP. LAST. WEEK'S ORO •. AMO •. (KM) · .152 80 142 86.5 · . '. .. . -----------------------------------------------------------------. . 



TABLE : 33 

MACHINE 
NO 
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COMPARISON OF THE SPT AND LPT RESULTS 2 
(TOTAL,'IDLE TIMES AND PERCENTAGES) 

.S P T .L·P T 
1.0 PER. 2.0 PER. .1.0 PER. 2.0 PER. 

I __ -~~--~~--~--~~~-;~~----------~--------------------~~--~--~------
.1 . a a a a a a 0 a 
2 60S 50 .967 81 60S 50 .967 81 
3 0 0 0 a 0 0 0 a 
4 '0 0 a: 0 0 ·0 0 0 
5 0 0 285 24 '379 32 280 23 
6 876 73 784 65 984 82 891 ' 74 

7-:9 0 0 0 0 0 0 o· 0 
10' 55 5 233 19 a 0 450 38 
11: 50 4. 553 46 0 0 900 75 
12 100 8 175 15 150 13 375 31 
13 871 73 1085 90 957 80 1059 88 
14 0 0 0 0 0 0 0 0 
15 0 0 a 0 0 a 0 0 
16 0 a 0 O· 0 0 a 0 

·17 0 0 67 6 0 0 0 a 
: 18 '0 a 0 0 0 0 38. 3 
·19 29 2 0 '0 325 27 0 0 
22 440 • 37 '720 60 540 .45 760 ·63 
23 807 67 .987 82 780 65 950 79 
24 0 <0 0 0 0 a 88 7 
25 a 0 9 1 30 3 0 0 
27 70 6 0 0 0 0 179 15 

.. 
28 320 27 76 6 320' 27 143 12 
29 0 0 0 0 178 ·15 115 10 
30 0 0 0 0 0 0 0 0 
31 0 0 0 0 7 1 0 0 
32 0 0 0 O· 148 12 0 0 
33 0 0 0 0 84 7 0 0 
34 0 0 0 0 0 0 0 0 
35 40 3 0 0 100 8 Q 0 
36 600 50 ·1113 93 600 50 600 50 
37 600 50 1.200 .100 600 50 1200 100 
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IV.E. EXTENSION OF THE MODEL 

Scheduling model was built and operationalized in 

order to srilve some existing problems 6f the firm's Finishing 

department. These problems are stated as objectives of the 

model. To create alternative schedules, which is one of the 

most important of the objectives, SPT and LPT priority 

dispatching rules were used, and the model was run with these 

heuristics. 

The current model can 'be considered as a first 

attempt for modelling the scheduling process 1n the Finishing' 

department and it can easily be developed 1n order to solve 

for some other objectives. Data structure of the model is very 

~onvenient for updating. It is' also very easy to interfere in 

the mode 1 at any stage of 'the so Iu t ion pro cedure. Bes ides S PT 

and LPT other s~heduling rules, ~uch as Least Work Remaining 

(LWKR), Total Work (TWK), Fewest Operations Remaining (FOPR) 

or Work In Next QURUC (WINQ)(S), can be adapted on the model 

for different and more generally used objectives (for example, 

minimize WIP stock levels, minimize total machine idle times, 

etc.). 

For the problems of the Finishing depaitment the most 

appropriate priotity dis~atching rule can ,be found bi running 

the model several times with the same data but applying 

different heuristic rules. 

The model, which is deterministic, can be changerl to 

a stochastic one by collecting and analyzing necessary and 

sufficient data. Probability distributions of the machines 

up and down times should be found 1n order to work with the 

stochastic model. 
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Finally, as it was mentioned above, the scheduling 

model is a f{rst attempt and can be changed to accomodate 

different objectives and is ready tobe used for future 

problems, too. 
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APPENDIX A 
RESULTS OF THE SCENARIO ANALYSIS 
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Scenario 1 



• T ABL'E ·: .. A 11 UNIT:': . KM 

- .-126 -
,C.L O.T·H;T:A~B Lj·E 

INVENTORY 

."-T:::1,: T=2·T:::3 1=1"_ ·T=2 T:;:3" 
-~~--~~-: .. t'--"~--"'-"~~~-""~~----~~"~r"~~~-~,;,~~~--~~-~-

c 1 

·c 2 

C '3 

C 4 

. __ .;.c _.;.._ .. , 
, I 

~.~- . --- .... --
~--~ ~- '---
--- 1"1380 ---

C 5: 3492 "2639--' 

C! .6 

I 

--- I ___ i 

1 . 1 .. 

--- ~ --- i· . -t--

3492---

369 -.... ,. 

TPI 7' ':2268'1372 3164 :2268 '361.0 -..... "!: 

TP. ;8 

:TP 9 

C 10· 

TV 1 ~ 

.... -..... 
. 1 

-.... • 

~--

--- ... ---
---:: ---

---
---~ --- i--~' 

: TV 13" ~ 1140; 1176 iW19 

. TV- -14 

TV 15 

PW "1(, 

PW :'17 

264 ,712 220' 

809 809 - ... -

: ..... --.. --- ---
. . ---. --~ 

--;-

---:-
--" 

---

-01(., 

.;--

-~-
. -
J-~-

-........ -~ ---{ 

~-- i--~ ---

264 ---
---; " 

---', 't'--. .. .... -

. .---:-, -!--

-~----~----f---~---~-----~----~---t--~~-~~--~---~~--~-. 
.TOTAL ~7973 8457 8060 ,'6024 :' 400S ---



,TABlE: :A12 'UNIT:: KM 

-. 127-
G,R; AY: C1L'OZT H'~T:A B L E 

INVENTORY 

" D T=1 ~ 'T=2 T=3. 1=1· T=2" T='3' 
~---~-~~-~~~---~t~~---~~ .. ~~--t~~-~~----~-~~--~~--~--~?. 

PROD. C 1. -+ .... 

c· 2 ).-~~ : 

.( 3, 

·c' 4:'·1038 

.~ TP .5. .2358 

TP ',6 /-~;-. 

'l'P 7 

YDC ·8 --':- ' 

TV' 9.: ~ .... -~ 

, TV,·10 1387· 

TV, 11 : i 277 

, YDTV 12 i833 

-... .,. ~ .... ~~ 
>:---- ~-~ 

--- ' -.;;-

:1038 ·1Q3S i 

2358: 2358 

.".,--- '--t" 

--- :"'--." 

!--- ---
+-- -~ 

1045 >·2183', 

'747' ;231 

833 
.r __ .,. 

/---' 
:--1- . 

1038; ;'1688 

----; • 
.- -.. 
J-"'~: 

190 

-~-

·-.~ .. t 

-..,.-
.. -.... : :----
-t- : .. --

~'---

' . ..,--~ .. '~-~-~~-~-·-~--~~---~--~--~~---~-----+'---t-~--;-~ .. 
TOTAL' 5894 -6022 5811" 

.:-----.. ~--~---~--- ... -----~.,.-~-------t-~--~~----~-~~.--~t--
'PIECEWORK 

; C 13 -~: --- --- :-~-

(14 ---~~ --- ~-- ----I .,---

·}--~--~----.;~-----~--~-~~-~----~--~~--t~---~~----~ .. --~~ 
, PURCHASING 

C ·15 ::--- --- --- --- .",:--- ] --~~. . 
C r 16 .1435 -~ ... ~ --- 1435 r-'-~ .---
C 17 6438 ~-- ,~--, ·2771 --- ---.: 

-----~'-~~----~---~---'.-~-... ~~--~-~- ... ~~----~~--~--~ .. ---
TOTAL 13767 6022: 58117 5434 ::2620 --.. ' 
-~---~---~-:-~-~--·~-----~--T---~-~--~"'~-~-~~--------~. 



, 
. 'TABLE LA13 

.• PRODUCTIONi 

t. 1, 

t 2 

C 3 

TP ,4. 

TV' '5 

TP 6 

TV 7 

TV 8 

TOTAL 

: l3 NIT: : . TON 

- 128 

INVENTORY: 

,T=f' . 'T=2' . T=3 

~~- .---, i---. ,. 
t" ___ 

-~- \ -.--. --- -t- ... ~-
-- --... ...: • ~--~. 

73 66 147: --- 66 1---
255 192 402 --- --- ~~--~ . 

~i--.. -+.- ---
~~;. -132 355 )110, 

---
. ..;' , 

728 636.' 585 -~~ ! ---
1188 :-1249 -1243 

/-----r--~---r--- .... ~--_!'!.---~~-~~--~~-.,..--1~--~-----~~-~---! . . 

'PURCHASIN6 

c: 9 334 334 334 
· ___ 1 

. ---• 

·C 10 .-- t--- ~---. ---" .. ~--:' ---
C 11· -~~! 

i ___ ~ -.., .. ;.-- -t- ---t .. 

;TP -12 205 -278 ;66 --- i· --.- ) ---: 

-TP" 13~ ._--.: . -~ --- .: ---- --~ 

TOTAL 539 612 400 

+--~----~--~--+--------~--~---?~~--~---~---~--~------~~ '; ----... --~-~--,;...-.---..;;-.. ~----.. ---t~-~--.. ~-~~--~~-~----~t-
TOTAL 1 727 1 862 1 643 ' -- 66 -.,.-

. ;.:------~----,.--.. ---~-- .. ---~--~--~- ..... --~---~---~~----~~--. 



TABLE-::A14 

.M' 
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ts -A:·L' E.S 

T=1 Te2' 

UNIT:: :,. KM 

: T=3·'. 

~-~~-~~---~--~~-~---~-~~t-~------~-.~ . .. . .. . 

EXP ': 1 ~--. -ot.- -t-

,EXP 2: }.---. . --- ~-... 

EXP .3 ---- --~ 

,EXP 4 .-~. 1380' ----
EXP 5 ---, 6131 f-!---' 

·EXP 6 ~-- tI! --1"' ·2965-

EXP, 7 ~---
t 

"6803 ~-

EXP ':8 f.---· ---' -;--

.9_ ~-!'--i --~ .. ---=~ 

EXP .10 .~-- ---l j"---
, DOM" 11 "-~- --;. ---
: DOM .12 '_ .~~- ---\ ---
DOM 13 1:140 1176~ 2079 

.DOM' :14 .--~ 975 220-

DOM 1S 809 809; ---
~PW '.16 1-:-- . --- ---

PW ·17 --to -_.' ---; 
--:------~.~-------~--- ... --~~--~--- .. -t_-~----; 
1'OTAL 1949104721~068 

-;.-~~--~--- ... -~-~---+-~---~~ .. ---~--~----~;. 
OBJECTIVE FUNCTION':= 9670 200:000 TL _ 

~-~~-~---~-·~-~~----~ .. ~--~--~---------t.-



TABLE : "A15 
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CAPACITY:USAGE;RAtES 

I I II: I 
II, 'T=1' "I', "T~2 1, T~3 1 

. ~i--,--,;,~--~~~"'"':'~~--~---~-·:t---'\-----;~--":-~t't'-::-.,.-~~~~~~: 
I I. I, I ,I 
I I RING: SPINNERS 1: 100 or-: ·100 I 100 II 
L I I. ,I I 
I· TWISTERS I 85 :1 90 69 ;1 
I. I 1, ':1 1 .. --.----.-~-,.-------~------.. --------.---~-- .. -------------~ 1. .. . . • . • . ..' ... -. • .~, .. .."' 

I. I· I I I 
1 'WEAVING: HALL: l' t· 100 I .100 iI 100 ;1 

1 I. ;1 I I I 
I WEAVING HA't.L 2 I 100. I .100 :1 '100 I 

;1 I' I '1 I 
'I WEAVING H'AlLi 3, t, '100 I· '100 : I 100 I 
I, I :1 I· I 

! I WEAVING HALL 4 ;1 ·100 'r. -100·' 'I 100 , i 1 
"I 1·, I "I .1 

I 1 'I .r. I 
I. BLEACHING UNIT 1 100 l' 10,0 11 100~ I , 

I 1 I. I· 'I 
iI PRINTING UNIT I) I~ '1 -'- ; I , 
I 1.: I I .1 

'I FIRST; DYEIt«;:'UNIT .1 49,': '1 48,: I 74; '1 
I I I I I 
I· SECOND OYEING:UNIT' I' 100 : I. 100 I 100 I 
I 1 1 :1 I 

"I WASHING GROUP,1': I 100 I 100 I 100 I 
I I. I ·1 I 
I WASHING?GROUP,2 I 65 I 65 ;r 65: I 
I 1. I 1 I 
I WASHINGGROlJP 3 I l1:: L 84 1 78 1 
I I I I ;1 
I, .DRYING UNIT: I 76 .1 74 1 74 I 

'I I I '·1 1, 
11 ' CHEtUCAL FIJHSHING' I· :57' I 61 I 55· ,I 
I I I 'I I 
.-;~--~--~--~---~-~--~---~-----t~~--~-~--.. !-~-.. ~--.,.~-"t~--~~ 
I ~ I I I :1 
'I YARN:OYEING'UN[T I 100 I' 100 I ·1 
.1 I I I I 
I RAISINGfUNIT 1 26 I ·71 . I 22 ; I 

1 I I· I '1 I 
I WINDING UNIT' I 82 I '90 I· 18 I 
I I I 11 I 
-~--~------~~----~~---!--.,,·---~~--!---~----+·-~~~--~--t-~-----
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Scenario 2 



,) 

TABLE :'A21 

M' T=1 

C '1' 
___ f: 

" 

C 2 ~~~: 

C' 3 ---~ 

C1 4~ 159: 

C' ;5 3333, 

C 6 i---, 
TP 7 '2268 

TP '8 ---
TP ·9 --,.. 

C 10 ;:---. 
TV' 1 1 --+ 

TV 1 2 ---
TV 

, 
13 

, 
1379 

TV 14 -1 84 

TV 15 809 

PW 16 ;---
PW 17 

-.132 -
C:L!OtTH. ,T'A'BL E 

UNIT ': KM 

INVENTORY 

T=2 T=1' ',T=2 

--- -:-- : ... -!,~ -.. -~ .~--- .. f " 

.. _- ~~ .. -. .. ". .--- ---~-~-

--- !--~. !+.-- -_. ~-~,. , , . 
:181 ~--.. , -.. ~; ~--..;., ;~-~ .. 

12820 --~\ .--- .'---
'491, 2474,: .~+- -~- .. i---

'2268 '2268 1498 1758! ---' 
--~ ~-- :--- ---
---!. ---: >-t~- '--- ---
,--- .--- ~~- --- i--~ 

--~ .. --- --- ----': ---
.--- ~~- --- ":---

·1321 '. .1754 --- 78 ---
,264 668 1 84 --- ---
;809 '--- --- -1-~ ---

j--- --- ---' ---, 

--- :2036 --- --- -.;--

'--~--~~--~--~~~---~-------~--~-~----~-~~--~-~---~--~-~ 

;TOTAL 8132 8154' 9200 682 1836 .' --.. 

--~---------~~-------~---~---~--~--~~--~---~-----~---- .. 



TABLE', . 'A22 UNIT KM . . . 
133 

G. R A.Y C L;~ 0 TH ~T A B L E 

INVENTORY 

D . T=1! T=2 :T=3 T::;:1 T=2 ·T=3. 

PROD. C 1· ~--1 .. - .... --- ---
C 2 --- --- --:-~ 

C 3 --- _ .. - --- --- ~ ---i-
C .4 ,1038 ·1038 1038 ·1038 ·1560 :--- . 

TP 5 . 2358' .2358 2358 --- '. ,---' 
TP 6 ---- --- -~-. ---
TP 7' 

___ f 

---.. ---. --- ---. ---
YDC .8 --- --- "--- ; 

.TV 9 --- --- --- .~--

TV 10 ·1448 1387, .1842 ---- ----
.TV·11 194 277' 702 ---. --- !--~~ 

YDTV 12 ·833· 833 --- .-~- --"'", 
. . ., ·f·. .. .'. . . .' _ . _ ------------------------------------------------------.. . . .' .' .' .. - . 

'TOTAL 5871· 5893 5939 

-----------------------~--------.-----------------------

PIECEWORK 

C 13 ---
C 14 2036 '--- --- ~---

.-----------------~-----~---------------~-~~~~----~-~---' 

PURCHASING 

C 15 .... -_ •. 

C 16 354 188 ---
C ·17 6461' 2961 

·---~------------~---~--~---~--~-~-----~--r~~--~~----~--

TOTAL 1·2685 ;5893 :5939 4187· ~1560 --. 
----~--------~-~---~~-~-~--~~-~------~--~---~--------~-



2TA6LEl ::A23 'UNIT':: TON: 

- 134 -

< INVENTORY 

i_ :T=1 i -T=2 :T=3. T=1 ;T=2 -T~3-

PRODUCTION 

-- .:-~-

-C 2 ,--~. :---" 
C 3 '-~-

--
---~ 

<f~ __ 

'" t ~-- ._-- "---
TP 4 74 73 139 ---- 73- ---

,TV 5 266_ 255 339 ~,.- --~: 

TP 6 --- :---- .-~ .. 
TV 7 92- 131- _333 '.-"~ --~ 

TV' _8 -744 728 -494 ---' 

TOTAL 1175,- '1188 1305 -

;~----""-=---~~--- .. -~--- .. ----~-~~-,.,----~----~---~~---~-~--~~ 
'PURCHASING 

C 9 334 334 334 ":,--- ---
C 10 --- --- ---. 
C ·11 ._-- --- ---

TP 12 204 278 66 ---. 
TP ·13 --- --- --- --- ----

TOTAL 538 612 400, 

-------------------------------------------------~-----" .. .. . 

----------~----------------------------~~--~-~---~-~--~. 

TOTAL- -1713 1800 1705 ,73 --- -

i-------------------~-----~~~-------------------~---~--... 



TABLE' ::: A24 

M 

- 135 -
S A(L ES 

;T=1 " T=2' 

. UNIT': .. KM . 

T=3 

~~~-~~~~~~~~~--~-~~--t--------~-T-~--

exp 1 --- ~-~- ;~--

exp 2 f---"- --_., . , 
---

EXP ~ 3 -~,. ~~- ---
EXP, '4 : 159 181- ---
EXP' 5 3333 2820\ 

EXP 6 ---I 491 2474 

EXP 7 1770 1008 4026 

EXP 8 --~ ---. . 
9 . ...;,.- --- ---

EXP, 10 ... -~ ,.,.-- --~: 

DOM ·11 :.--- -.--
DOM ·12 1 .. _~ 

___ J 

• 

OOM 13 1379 1243' 1632 

,OOM 14 
, .... __ . , 448 668 

OOM 15 809 809 ~,.-

,PW 16 .~-- ~-

PW ·17 ---: ~---i 2036 
... '... .. . . ", 

-~-----~---------------~---~----~-------." , ~ . '. . I"' ... 

. TOTAL: 7450 ·7000 11036 
. .' . . . .... - - .~.. -.... . - . 
:----~~---~---~----~-~-~~----~----------~; 

OBJECTIVE FUNCTION:=;9 605 500'000:JL 

----~-----------~-~-~~---~--------~~---. 



'TABLE ' ..... . - A25 
- 136 -

CAPAClrY~USAGE~RATES 

---------- .... - .' ", .~ '". . ,'" ." .. t " .. ~ .~ ~ -~-----~-----~~---~------- ---~--t--7----~-'I I· I 1 I 
i 1 I T=1 1 T=2 I' T=3 '1 
I 'I,' 'I '1 I 
---~~~-~-.-:--~-~-~---~~-~~~~-----~--~~~;-~--~---~-~--.. ~~~-

'I 'I 'I I, "I 
i I RING SPINNERS 1 : 100 I :,100 I 100 I. 
I 1. 'I 1: I 
I TWISTERS I· 84 ' :1 85 74 I 
I I I I ·1 
~~---~-~-.--~-~---~-.~--+---~---+-~~~~-.----.. ~~~--~-~-~~~-- .... 
I I '1. 1 'I 
1 WEAVING HA'll;-1. 1. ·~1 00 ' I, 100 I ·100 I 
I- II I. I 'I 
I WEAVING ' HAL1..: 2 1 ,100 : I: '100' I 100 I 
I I I I 1 
I·' WEAVING . HALL '3 I 100 . I ,100' I 100 I 

'I I 'I '1. I 
,I WEAVING HA LL' 4 I ',100 iI 100£ I: 100 I 
I 1- "I· I I 
---~----~~~-~-~~----~~~--~~~-----~-~--~~--------~-------

:1 .,1 I 1 I 
'I BLE'ACH ING .. UN rT I, 100 'I 100; 1 :100 I 
I I' I I' I 
I ;PRINTING UNIT; 1. :-- I 'I 35 I.-
I I 'I I I: 
I FIRST DYEING UNIT I 52' 'I '52 'I.' 67. I, 

"I, I I I I I 
I SECOND.DYEING'UNIT I 100 '. 'I ,100 :L 100 iI-
I I 'I 'I I 
I WASHING:GROUP 1 : I ~ 98 '1 100 1 ·100; I 
I, I I. I I 
L 'WASHING~:GROUP 2 L 64: I '65 I 97 I 
I' 11 " I I I 
I -WASHING GROUP 3 \1 :73 1 74 :.1 99' I 
I I I: ; I I 

'I DRYING UNIT; I 75 'I ,75 I 87 I· 
'1 1: I I I 
'I CHEMICAL1'FINISHI~G I 57 I 58 'I 60 I 
I I I 1 I ,- ' 

:-~-~--~--~-~-~-~-~------~----~--------~----~~~-~---~~---
I I ,I '1 1 
I YARN DYEING:UNIT I 100 L ,100 I: -- I 
I 1 I ·1 I 
I, RAISING UNIT· I 18 1 26 I; '67 I 
I I I 1 I 
I WINDING 'UNIT I· 81 iI 82 I 85 I 
1 I, I '1 I 

. --~--,,~~- -~ --~--~-~ --t"'~--~-~-t-~ ----~-~- - ----t--~ .. ~-~-~ 
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Scenario 3 



. TABLE;' : . A 31 . UNIT' : ~ K M 

- 138 -
C;l~O T.H ~ AlB L E 

INVENTORY; 

M ,T=1.T~2· ·T*3 T=1 'T~2 -T=3 , .. . .' . 

. --~~~~-------~~--------~---~~-~---------------~-------. • w ." • ~..,... •• • ,.... , 

lC 1 --.. - ~-~ ~ ----, ---~ .. -- ---
C 2 -~ ._-- -~- +~- .. -.. ~ ---
c· l 3 --- --- ~ --- --- --- ---
C 4 2341 2237' .2550 +--'i --- .~--, 

·c 5 3319 3019 '213 856 .... -
C -6 -~-. ---- .2781 : ;---~ .. ~- j--~. 

TP 7 100 100 ·100 --- --- ---
TP 8 --- -~~. .... _. ---
TP 9 ·166 ,116· ---~ ---
·c 10 --- --- .--- ---~. . 

TV ·1 , .~--

___ 1 

--~:> -~- ~---

~TV 12 926 --- --- --- ---': . . ' 

TV 13 651 710 786 l--- 19 . _-- .. 

TV 14 "~-i. 1000 :1000 --- ---. ---. I 

TV 15 809 ·809 695 .. _- _ ... }---
PW 16 -~~. ; .. _+. -..;;.- ---

,PW 17 --- 415 --- ---
. .. ... .... ~. ... . """ . .~ . .. ... .. '. 
~------~------~-----~-----~~-----~---~----~~~-~~--~~---. 

TOTAL 8260 8517 -8241 ."---" 875 
. . ., ". . " .. ' ".. - -. ....,. . ... . . 

-~---------~------~-~-~---~-----~----~--~~---~------~- .. 



TABlE'::A32' UNIT':'KM 

- 139 -
GR:A'Y CL'O:T-H 'T AB L, E 

INVENTORY 

D ,T=1· T=2T=3 :T=1. :T=2~T=3, 
:--~--~~~~~-~~-~~-~----i--~--~~~~~~-~~--t~~-~-~-~----~t~ 

PROD. C 1, .. ~-! -~- "---- --- ~ ---
C 2 '2357. 2357 '2357 ,265 :295' :_--
C 3 '~--i: ~~:' --_. ---- j ---, 

C! 4 1038 976 906: ·1038 2014 ~-- , 

TP 5, '104 . 104 104 -.. ~~ --_"'.: ~--

TP 6 --- -,.~ ~.--~ --- ~ ---
TP 7. ---" .178 124. --- i---

YDC 8 --- ---~. --- ~--. ---' ---
:TV' .9, ,972 .... _- ---; -- ---
,TVr·10 683 "746 825., ---

t ___ 

-~-

TV"!11 --- 1050 1050 --- " --- ~'; ---
YDTV\-12 833 833 833 .--- -- ~-118 

.j --~--~---~-------~---.. ----*!_---~-~~---~i_--~----------+_- . 
TOTAL: 59871 6244 i6199 

.' '.. . .. ." ~. -. .~ 

---------~---~-~-----~~-~~~~-~~---~--~--~~-~---~~---~. 

'PIECEWORK 

ct13. --- ;-~-

C ,14 :--.' ;484 ,:.---~ 

~ . .,--

--- ~---

--\ 

'---
:---~-~--------~---~--~~--~--~-~~~~--~-~--~---~--~-~-~-~ 

PURCHASING 

C',15 -~- j--- j-_ ... -~~ .,--
C ',16 343 i--- --- :_-tiI.: ---

iC 17 ,6656 --- ;224 3170: ---
. --~--"~~~---;----~--~---"---1----~~.--~---t--~---~-~~--~-~ 
;TOTAl 12977' 6728 6423 4473 2309 ,:118 

~-~---~-~-----t--~~--~----~~--~---~----~--~-------~---_0 



TABLE· : . A32 .UNIT·:'TON 

- 140 -

,Y A'. R N· . T A'" B 'L: £ 

INVENTORY 

.... _ t .. T=1. :T;:2. T=3 ~T=' 1=2 :T=3 ;· ... -~---~--~~~-~-~---,..-------~-~~---~~-~-~-~-~,.~~~--t~-~-~ 
PRODUCTION 

c ,2 

. C ~ 3 

TP 4 

,TV' ;5 

, TP', 6 

TV 7 

'TV 8 

TOTAL~ 

--- --_. 
---~ ~--: --;-

: ---" 
12' ·12', :12 

126 137' -152 

~70 49 

.---: 499 499 

935 .556 577' 

,10731274 '1289 

1 __ _ 

---. 
-_ ... , 

-;--

.--";" 

-~ 

.... =--

---; 

---, . 
---

~--. ~-~-! 

--- ---: 
-~-

~.--~ 

~-~--iJir-~~--';';--,;,';;~---..;.-~~~-~-~--~---4----~-~~--~--~--+~--

PURGHASING~ 

c 9.334 314 292 -~-. -.--
c 10 379 379 379 ---i, 
C 11 ----\ --~ 

TP 12 --- '---~ 

TP, : 13 -~~. "--- --~ 1---

·TOTAL 714 694· 671 

--~---~---------------~--------------.-----.------~----" '" .,; '. . ~ , . • .. • f 

--------:------~ .. --~--~-------~----~--.. _--f~-~~----~--'t----
TOTAL ~1786 1968 1960 ~ __ .10' 

.-------------------.------~-----------------~--.-------. . ~ • l .. . . • .... '" 



:TABLE ':. A34: 

M 

- 141 -
S A~L E'S 

T=1 T=2 

'UNIT.:'KM 

T=3 

---~--.~-~-~--~--~--~'---~~--~~--~---~ .. ~ 
EXP ·1 

l ___ 

:--~ 

EXP 2'. --- --- ---; 
iEXP· 3 ",--t!I' • • - - ---
EX? 4 ~23411 2237 2550 

EXP ,5· : 3319 I 2163 -1070 " 

EX? 6 ---. .-~-i, 2781 

EX? 7 '100' '·100 .100 . 

EX? 8 -.,- -.;-

9 :.--~ 166 116 

EXP' 10 ._-- '4---' .... -
DOM ·11 . -.-- • ___ 'f 

~ ---
POM '12 926 --- .. -~-. 

DOM : 13 ·651· 691' t80s 

DOM 14 j--- 1'000 '1000 

DOM 15 809 809 ·695 

?W 16 ;--~ ---
PW 17 ---~ ;475 

------~------------------~-.. ---~-------f.. '. '" . . ,".' "..... 

. TOTAL 8260 7641 9116 

OBJECTIVE FUNCTION = 8 950 110 000 TL 

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

" 



TABLE :- A35 
- 142 -

CAPACITY' USAGE 'RATES 

.1 I '1 I· I 
:1 I T=1 I T=2' I :'T=3 I.,' 
iI I' I I I 
--~~--~-~-~~---~-~-~~~~~-~-~-~~~~--.--~--~~-~~-----~+--~ 
I II' ;1 I' I 

'1 RING SPINNERS I· .100 '1, : 100 I '100 I 
:1 I ~I :1 I 
I TWISTERS ' I .99 I 99 99. I 
I I I. I I. 
~---~~~~~-~~--~--~~~-~~~---~---~--~~--~~~~~~~~-~-~~~~-t~ 

.' I I ·1 ;1 . I· 
,I 'WEAVING HALl)1 \1' 100, ! I' '~100 I '100 'I 
I I I 'I I 

'1 . WEAVING HALL; 2' '1 :·100 'I -100' I 100 I 
·1 'I, . I· I I 
·1 . WEAVING HALL·' 3 I .100; I ,100 I 100· I 
I I. I. I' I 
I ,WEAVING HALL 4 . I 100 :1 : 10D- Ie. 100 I 

.1 !I I I I: 
--~~~~-~-~'-~--~------~--~~~---~~---~"-~--~-~~-~"f-~-~-~'!-

.1 l- ,I· I I: 
I BLEACHING UNIT I ·100 I 100 :1 100 I 
I I I ., I I 

.1 "PRINTING~UNIT' . I I 8 '1 ~- I 
I I ·1 )1 L 

; I .FIRST DY EI NG, UNIT 1 26 I 34' I 34 :1 
I I i :'1 I 
I SECOND DYEING UNIT.: I :100 I 100 :1 100 I 
I 1. I I I 
I -WASHING GROUP 1· 'I 170 I 92 1. 90: I 
I I I I I 
I 'WASHING GROUP 2 I 46 ·1 ·67 • I 59 1 
I F I .1 I 

'1 'WASHING GROUP 3 I 71 I .89: I 86 I· 
I I I· :I I 
I DRYING 'UNIT I 62 I :75 I \ 71. I 

:1 I I 'I I, 
I: CHEMICALLFINISHING 1: :58 I .62; I 60 I 
I I I I I 

" . '. '.. -. . . ~..., .~. .". - . . 
---~---~~--~----~~--~---~------~~--~---~--~--~~---~~---
I 'I I '1 '1 
I YARN'OYEING UNIT ·1 .·100' I 100 I 100 I 

;1 I :' I 1 I 
I RAISING UNIT I --' I :100 . ! I 100 I 
I I I . 1 I 
I WINDING ·UNIT· I 80 I 96 I 97 1 

.1 I I. I it 
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Scenario 4 

-. 



TABLE .. A41, UNIT' . KM .. . 
- 144 -

C ').L 0 T H: T~ A B L-~ E 

INVENTORY 

.M .T=11 T=2 T=3 T:;:1 'T=2 .T=3' 
---~-~-~--~--~~~~---~~~-~------~~~~~---~-----~-------~~ 

C 1· .. 1000 i450 800 --- --- .~~-

C 2 .--- --- ___ Co --- ---
C 3 2000. '1100 1600 --- --+. ---~ 

C :4 895· 276 585 } ---
C 5 3357' 3003 150 . .--~ 428 .;---
C 6 2837 -~-. 

TP 7 8 100 192 '; --- 92 .. 

TP ;8 --- --_ .. --- ;---
TP 9 --- 119 60 .--- ---

C 10 --- --- ---' '---
TV· 11' .184 16 84 ---. 
TV 12 : 380 380 380 --~ 

TV .13 1159 395 ;469 --- 19 ,---
TV 14 t-";'- 816 984 ---' . 

. --~ 

TV: 15 961· 809 567' -~- ---
PW 19 --- --- ---, 
PW 17 -~-. 1823 1473 

--- --- -..---
---------------~-------~----------.--------------------. . .' . . . . '. , . ~ . . 

:TOTAL .9760 945310113 --- 512 92 

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



TABLE :.A42 UNIT : KM 

- 145 
G R:AfY C ... L'iOT:H T.'A.BL· E 

INVENTORY. 

. D. T=1 ,T=2 T=3·T=1 .. T=2 ,-T=3 
~--~--.. ~-~~--~~---~~~-----~---~;~~-~-~~~-~~---~~-~~---. 

PRO D • C 1 ' 1 0 20 \ 459 : 81 6 

C .2 1769: :2010 1640 

C 3 -~+, . --- ----
C~ 4' .1038;.903.:1038 

TP 5 

TP 6 

TP' 7 

YDC 8 

lVF 9 

8 ·104 

---' 
ojo-- . 127 

399' 592 

.'T V 1 0 121 7 ': 414 

200 

---! 

64: 

,.;.--

416: 

493 

TV~11 ',--- 857 ·1033 

YDTV~12 833 833'740 

---'. .---
--- . 60L -~-:-

--- ---
1038 1941 --~; 

i --- .---
-~-. --- ;:---

--- -.. _. --~ 

---
---' ---. 

--- f--~ 

--- .---. 156 

------.------------.----------------~---.---------~---. . • i . # > • _ s· -. : 

. TOTAL 6284 6299 6440 

:--------~~------~-----~~---~---~-------~~--~----------_. 

;PIEtEWORK 

C 13 

C14 

---' . . 
--- 1859 ;1502 

---~. ---
----

._-------------------------------------------------------.' .' '" " . ... ~ 

PURCHASING 

C.15 ;---. . ---
:C'16 1202i i--- ~-- -~- . --- . . ---

c· 17. : 6678 157 3153 -;-.-

--~..;..----------.:;~--- ... ---~--~------..;.-~----.. ----------~---, . . -r . ' , .'.. ~ ,.' '" 

TOTAL 14164 8158 8099 4191· 2542 156 

---~-------~---~--~-~----~-----~---~-----------~t------

" 



. TABLE,: A43- ·UNIT·',: 'TON 

-146 -

Y:A R~N. T A~B L,E 

1 INVENTORY. 

i -T=1 T~2 T=3' T=1- T=2 -T=3: 
I--~~---~~~~~~~~~-~--~~---~~---~---+----~~~--~~~--~~-~_~ 

PRODUCTION 

C 1 

C 2 " !---
C 3 

TP 4 1 

'IV' 5 224 

TP 6 ----
TV -7 -~~ 

TV 8 ·909· 

TOTAL 1134. 

--.. ~.: 
~--- 4: 

-~-. ---
: 12 :24 

"76 91 

50 25 

~407 ",491 

643 ·618 

1189 1252 

-+--

,'---
'--~i 

---

--_.'. --_. 

64 .---

~--{ 

~--I 

.--" 

.---
;'--;. 

-t-:· 

-~----~~------~--~--~---~-~---~----~--~~--'~---~-.,..----.. 
PU RCHASIN G. 

c 9 410 325 395 i-~-

C: ·10 400· .375 352 ---' -- ... -

c: 11 ---.~ 

TP 12 -.. - .,--- --- ---' 
TP .13 -~: .. _-- :---

;TOTAL 810 700 747 

'----~----~---~~~-~-------~----~-----~--~~-----~~-~-~~-.: -----~----~-.-------:-+-----~----~-~---.;.---------;---~---
TOTAL : 1943: 1889 '1998 -... -
-----------------------------.----------------.-------.. . . ~ ,,, . 



. TABLE': A44 - UNIT :-KM 

- 147 -

M T=1- :T=2: -n=3 

,; .. --~t~-~-~-.~-_-~~--~--~;--~~_~~~~~~~_~. 
EXP 1; 1 DOt) : 45 0", -800 . LL 

EXP .• 2 \'--- _ .. _q "---. " 

. EXP. 3, 2000; 1100 1600 LL 

'EXP, :4 ,895 276 585 

EXP 5 3357 2574 578 

EXP 6 --- 2837 

EXP 7 100 ·100 r .100 UL-

EXP 8 -.... 
. 9 :--- 119· 60 

EXP .10 ... _-:. ;---
DOM -11 . .--- 100' 100 LL 

~DOM 12 380' 380 380" LL 
- , 

-DOM 13 1159 . 395· 469 

DOM 14 +-- 816 .984 

-DOM 15 961' 809 567.( 

PW 16 ,"---' 
PW 17 } 1823 1473 

-----------------------~--.-------------. . ~ . . 

TOTAL 9852 8941 -10533 

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

OBJECTIVE FUNCTION = 8 489 -100 '-000 TL 

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



.TABLE :,' A45 
- 148 -

" 

CAPACITY USAGE RATES 

"~"-~~-~~--~--~----T.-~~~~-~~-~~~--~~~"~--~~~~~~--~~-r-~-- .. : 
I 1'1 'I I 

. I· ' I' T= 1 ' I ' T= 2 I' , T= 3 ' I 
I I. . I I;' I 
-~'~~-~~'!--~"~-~-'~----~~~~---~--~~+~--:--~~~-~f~"-'~~~~;-~----
I 

:1 RING:SPINNERS 
I 
I :TWISTERS 
I' 

I 
,I WEAVING HALL 1, 
I 
I WEAVING HALL' 2 
I 
I :WEAVING,HALL 3 
I 
I rWEAV1NG,HAlL 4 

'I 

I 
I ,BLEACHING UNIT 
I 

:1, PRINTING,UNiT 
" I 

I. FIRST DY EING UNIT 
I 
ISECOND,DYEINGUNIT 
I 
I, WASH1NG:GROU~ 1 

,I 
I WASHING'GROUP~2 

I 
\1 WASHING GROUP 3 
'I 
I DRY1NG:UNIT 
I, 
I CHEMICAL, FI~1SHING 
'I 

I I 
I:: 100 11 
I I 

; I:' 96 I, 
':1 I, 

I . I 
I, 100 ,I 
I ' : 1 
I 100', I 
I I 
1. ·100 'I 
L I, 

'I ,tOO:I 
.' 1'1, 

'I 
I 
I, 
I: ' 
I 
I 
I 
'I 
I:' 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

100 

',52 

24 

100 

69 

68 

7L' 

63 

61. 

'I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I, 
I 
I 
I 
I 
I 

'I 

:11 
,99 I '1001 

1,1 
100 '100 II , 

I I 

I· I 
100 1; 100 '1; 

1: 'I 
100' ;1 ::100 ,I 

:1 :'1 
100 1. 100 '1 

I : ~1 

100 I, ·100 'I 
I . I 

:1, 
90 I 

I. 
59, ,I, 

I 
,34 'I 

'1 
100 I 

I 
92 I 

'I 
1001 

I 
,91 I: 

, I 
83 I 

I 
65 I 

I 

:1 
1001 

I 
67 :1 

I 
36 I 

I 
100 'I 

I' 
90' 'I 

:1 
100 I 

,I 
961 

I 
81 I 

I 
66 I 

I 

------~------------------------------.------------------. , , ~ , . ",. .. ~. .-. 

,I 
I, YARN DYEINGi'UNIT 
I 
I, RAISING 'UNIT, 
I 
I WINlaNG 'UNIT 
I 

I I 'I I 
. I 100' I 100 : I 89 I 
t' :1 ,I: I 

, I --' I ': 1 0 0 . I 100 I 
I I I. I 
I 82 I. 92' I 95 '-I 
I I I 1 
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Scenario 5 



·TABLE : .A51 

-. 150-
C:LO:T.H T' A B·L E 

. INVENTORY 

UNIT': KM 

" M'T=1,. T=2. . T=3· '1'=1.; T=2 'T=3 
~~-~-~~~-~~~~~+---~~-~--~-~---~~~----~~~----~-~---~---~ -

C 1 -i-- ~;-- i --- --- , 

--- ---.'. 

C·· 2 - -~t': ---", --- ---. --- --I-. , . 

C , 3 32 .-- ---- ". 
"!"~+. \ ---

C 4 1397 1550 :.1686' '~~-j -~~ i---: 

C 5 '4247' "'3706 : 1]03 .---- :856 ; ---'" 
C 6 ""-7" . --- 2555 +~t ,.~- i~-:'-i 

'TP :7. -1 PO : ,100 > 100 '. --~ ~~-i --_: 
TP :8 -:-~~.~ .. ~~~ -.- -- ~~ 

.TP . 9 t!--- 280 116 ........ ;---, , 

C 10 --.. ': _.- . . --- :-~---_.' ~ i . , 

TV 11 
___ 'f" ... _- --- --- ---t --_. , 

TV 1 2 --- }--~ ---, --
TV 1 3 ·1513 774 786 ·83. --~ 

TV 1 4 --- 1000 ,1 000 ';---l; --- .;.--. 

TV 1 5 . 987 ~ ;809 631 : .. --.. --- -~.-

·PW 16 ---. -jt~-; -~~ --..;.. .-~~i :~-

'PW 17 '--- 248 .~---:.. } ...... -t ... ~-\ --:"t " 

·:-----~--~-~~-----~-~-~-~-;;~-_t-~~~~~~f-+----~~-~~-~-~-

940--.;-
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G : RAt Y ; C : L . 0 ' T· H TAB . l.~ E 

INVENTORY' 

:D :T=1- T=2 :T;:·3 .T=1 T=2' :T=3, 
,~~--~~-~~~~~--~~-.-~~+~~~~----~~~~~~~-~~-~~~~~~~---~-~t 

PROD. . c: :'1- -~~": f-·-~ 

C 2 ·1528: '1706' 1617 

c·' 3 ~~~l .~-'" --r 

c·: 4 '1038 739 :'906 

,TP :6 

YOC' 8 

:iV:. 91 . - ... ~. ---

TV'10 ·1588 ·813825 

:TV:'11. ---'1050 1050 

833· ·833 -833:'. 

TOTAL 5176 5459 '5459 

"~-,. ~ --~ : ~-:--

42 ·:136 ; -~-

.. to 38' .£17,77:: '---' . , 

85. ;' -~-l, . "!" ... ~, 

, ---
--- t---

. ----
'-'';-.- ---
. --- '---

. . 

~-~--~--~------~~+-~~~---~--T-~i~~~~~--~~-~-~~~--~-~---

PIECEWORK': 

C -: 13' --- .--- . ~--

(:'14: .--- 253 '--- ---

PURCHASING 

C 15 --~i j---i 

C 16 ---~. ---' !--~ 

C 17' 8351· j-~+ .--;. 

TOTAL. 13527' 15713· 6828 .5057 1913, .184 



;TABLE ':A53' UNIT. : TON 

152 

'Y A R N .T:A B:l e 

'INVENTORY~ 

t. T;:1; :T=2T=3: .T=1; T~2· .. 1=3, 

~-~~~--~-~-~~~--~-~~--.----~~--~-----.-----~------~--• ,. • • ... ". ~., • ". I' f.. , ..;....-. . l' <'. • 

iPRODUCTION 

C .' l' .. ..it. --- .~;-- --- ---- .:''''-'- : 

c: .2 .' -.... : -._; --- :-~~. .p-~ ,-.,.- i : : , ' " .. 

C 3 --- : _.i._ ---' _,.~l 

:-~- -~~ 

TP '4 :22 :2- 12 ~-~, --- ---
-TV 5; 292 1 50 -152 ~,---. ---' 
~TP :6 

" 

55 :62' 49 55 " .~~+; .. : ... ..;.-{ 

TV- 7 --.. 499 :'499 ;'--- t ___ 

; . -~~ 

'~TV : 8 782 574 :577 .. "-- ---~ 

TOTAL; -11 :;2 ! 1286 '1289 

"" '.. '. ,'. ~ '. , 

~--~~--~------------------~----~-------~--~-----~---~- .. 
·PURCHASING 

C 9 334 238 '292 .---
e 10'. :246 275 " 260' 

f ___ !---
C 11 -~-, ~-- ---.' . ~ --r';' ~~ 

·TP 12 -~-~ :---~ --- ----, 
':TP, 13 ---, --~ ---! 

. TOTAL: 580 513 ·552 

: -~--.. -------~---------·~----~·-..;.~~~~+---+-~~t-~-~~-~~-~--~ 
------~ ... --~------~-------~--~-~~·~·-~·~~-~~t~~ ... ~·~-~~.,~~--
TOTAL 1732 1799 1841' 55 

• ____ I 

: , 

,------~--------~---~--~----~--.---.-----~--------------, ~. . I'" .. ...... • :- .• ~ - . . ' ... f 



.TABLE':·A54 

M 

- 153 -
S A:L: E~S 

T=1 T=2 

UNIT·· :. K.M 

T=3 

-~-~~.~~t'- .. tij-~"-~~~~-~--i-~-~~';"~~,;,~~+~~ . 
EXP . 1. -- .y--~.~ ,!-~~ . 

EXP .2 ;.;.-+- .~---; . ...... -. . \ r •• ' . 

EXP 3 32 ---, 
EXP ,4. 1397 1550' 1686 

EXP 5 ,4247 2850 2159 

EXP·. 6 ~ .... -~.;.. ~ .. ~ 2555 

,exp '7 : 100 1.00· 100 

, EXP ;8 :.-~.~ -~-! -~~~ 

9' :~~~ : ·280 '.16. 

EXP· ·10( :-~.;.. ,.~~-- .~-. 

: 00"1 :11 . ...... -: '---, ~--

·tOM 12 --- ----
'DOM 13 1'513 ·691 : ··869 

DOM' l14 .,--- -·1000 ·1000 

:DOM' 15 ',987 809. 631 

PW 16 1--~. .'--~ 

,PW 17 ----~ 248 

TOTAL: 8276 8299 8346 

OBJECTIVE FUNCTION:=c9;242~28n~ODO~TL -

, 
J 

1 ! 



TABLE: :A55 
- .154 -

CAPACITY:USAGE.RATES 

. I. ' I I I I 
'I I T~1· I T=2 I T=3 I 
iI r I '1 I 

1 I' I I I 
L RING·. SPINNERS . t. 100 I 100 ·1 ~ 1 00' '1, 

,I I 'I L I 
I TWISTERS I 89 I· '100. 99, I 
1. I '1 '.1· 'I~ 
~--~~';'-'--"~~~+~~~~~~~'t-~~~--~~~~--~~~----.;-~~-~-~-~.t~---~ 
I I 1 I ;1 

.1 'WEAVING HALL'1 1 70 <1. 70 I. 70 ~I 

I :1 I 'I- I 
i I WEAVING HALL~2 ,I :100 I 100 I; 100' :13 
1 '1 1 I. 'I 
1 WEAVING HALL: 3 L 100 ;1 ',100 '1 100: :1. 

( I '. I I I·, I 
I· 'WEAVING HALlh4 I;· 100 'I 100: I. ';:100: :1 
I I i1 . '1 1 
~--~---T"-~ .. ~~-~-~~·~~-t--~~-T"-f--~-"""-~~-r-~"'~-:-~-------

.1 . ~ 1. I. I I 
i I. : BLEA'CH ING"UNIT; '1 , 100 I 100 I ·100 '1 
~l. I I I- I 
I IPR1NTING:'UNIT I '1 'r. ·1 'I 

_ .. 
'I 

'1 I I I :1 
1 ,FIRST DYE1NG:UNIT 1 25 I 36. L' 34 ·1 
I I I ,I I, 
I ,SECOND DYEING'UNIT 1 '100 I i 100 I 100 1 
I I I 'I 'I 
I WASHING GROUP'1 I 79 I 100 I 95 'I 

i I I I :'1· I 
I WASHING GROUP 2 I· 51' I ·68 !I 63 I 
1 1 ,I ;1 '1 
I, WASHING: G'ROUP 3 I ·63 II 80 I ,78 I 
I I 1: L I 
I DRYING UNIT I ,72 I 83 I 80 I 

,1 1 I I: I 
1 CHEMICAL FINISHING' I '61 , I ·65 I 63, 'I 
I ,I I I I 

I I I 1 I 
I· YARN DYEING UNIT I 100 1: 100' .:1 100 .1 

'1 I 1 I I .- I 
I RAISING' UNIT I,' . -~l I- . 100 I 100 I 
I :1: I 'I' I 
'I WINDING'UNtT~ I 80 I :97 I 97 I 
I I. I '1 I 

t -t-~ .. -~-~--~--~-~·~~-t---~-~~~-----~~·-~~-~-----~--------. 



155 

Scenario 6 



:T·ABLE -: A61 'UNIt : KM 

.- 156 -
C.L~O~T~H :i~AB:L E 

. INVENT O'RY 

. M·; :T=1: . T=::2 T=3' . ,T=l .' T=2 T=3 
;-~~~~-*~~-~~~--~-~-~~-~~-~-~f~~--~--~--~~~~-----~-~--~_ 

C. '1 i. 1000 4-50 800\ 

C ~2 --- .. ~- ---: , . 

C' 3 2000' ':1100 ;1600 J-_-i . , 

C 4 --.;. --- .-..... :- ~--' 

C 5 4221 . 32:26 id525 -1''' 316 ---
C 6 

.: ___ 1 
. •• r ;.--- :' :2099: " --- '!f'~~ ---

'TP ,1 39. 113i 148 --- 1 3 61 

TP '8 j .. ~ -~- ... ~- -~-.. : ....... --- \ . 
:TP 9 ----j 711 ;116 ' --- l 5 --- :~-~ 

C '10 . -- :-"'~ . --~: 
. =: -t- ! I --~ ~--:\ : 

TV' 11" . ---~ . . ... 119 .. -~ :19 t-~~ 

TV '12 ~380 '380 380 , ---". ~~~ ---
TV1{13 :1159. :442 641' .~~+ 

. --
TV' 14 "'''~: '821' '979,' , --- --- ---
TV :15 f :961; - -757 4.00 . --- --- i~-~ 

PW '16 .~- ---:. --- -~~ -~- ,--- : , , 

PW 17 ~ ... ~ , ~.;.~ ---
--"--~---~~-~--"'~-~.~,..~~~~~~~~"------~-~---~--:---------~~ 

.TOTAL :9760:9790 10054 469 61: 



;T AB£E : A62. 

- 157 -
G)RA~Y C-L'O THJT.A S,W £ 

, INVENTORY 

T=2 ,T~3. 

-. PROD. j C r 1 >1020 459 816 . ,.-j-~ , --- ' .. ~-
C 2 1735 < 1206 .1548 --- 84 "_ .... • 

Ci 3 j-~~: . ... ~-' 1 __ -

, ---. ," ---
c: 14 ' 1038 229 937 1038 12671 '~-~. 

·TP 5 41 165 106 _"'-!. '41. .:---" .. • 

'TP 6 ~' -~~ ~ --r- "!"-+ -~~1 ~-~ 

TP 7~ t--_- 7;61 ,124 )~~- f"~~: : ---" 
YDC, ·8' 

. ---,. ; ~ --- !--~: :--.,. .-1- j--~ 

,TV:" .': 9 /' 3991 587 ~21' .i--~' ---, , 

.TV', 10, '11217.' 464: :673' )_ .. - 5---. , 

;TV;'11. --- 862' -1028 --- ..... ---
YDTV: 12 833 780 568. ---- 156 

-' --~-~-t--------.;.----~-------~~~-----~-~--~--~~--------1 
,TOTAL 6283 55'13 6221 ; 

. . 

.---------~--------------~----------~-----------------.. . '. • • ". ~ , '. ....... . l ., 

PIECEWORK; 

C-13 ....... ' ;"1--- -.. -
C 14 16421373 ' 

---~"-T--~--+'--~~-~--t----t..,.---~~~----~--~~~--------·-~ . 
PURCHASING 

C<15. 
f ___ : 

, . 

C 16 . 305 

. ---
---.~ 

--.. ~. --~: '.-_ .. . , 

CZ 17 7820' ',-~~'~: 1601 -{' ) 3388"--- --1-

---~-~-~~-~~-~-i--~-~--~---~~~---~-----~------~~-~-~---; 

·<TOTAl. '.14407:7155 9196 '·4426 .1398 156 



,TABLE :,.A63' 'UNIT : TON 

158 

Y A.~ N ,T A Bl'E 

INVENTORY 

.i T=1 T=2 ·T=3. 'T=1' 'T=2-T=3 

·PRODUCTION' 

.-.;..- '-~.-

C 2 --- ~-- ,4 : ---- --~ 

C 3 --- ':'--i --- .--- -.. ~ 
TP 4 ,f.-.-.- 19 13 --- :---
TV; 5 ' 224: 85 124 --- . -!-- , --- . 

ATP ,6 --- 61 49: ! .;.-- !--- -~-t 

:TV: 7 409 488 -e-~ ---
TV 8 910 ·631 '594 ' 66 -~~~ ---. 

: TOTAL )1134 1206 1268 

. --~-:----~-~~"""T-----~----f---~---~-+~-~--i--~--,.-~--·~-~-~~. 
JPURCHASING 

:C 9: ·410' '108 ;362 

C 10. 395, 246' ' 341 ' --~; .- ..... 

;C .11' .. "-- -i--~ --- ~ ---' --~". l"---

;TP 12 '5 . _--, ' , -....... . -~- .. ~~- . 

.' TP' .: 13 -~- -239 ---. -~-1' -~.. ._--

TOTAL -810, ~700 1747 

/--~~--~-~~-~---~-!--t~~·-~~~-~~~~~- ... -~~~~.,.~-~-~---;-.--. -------~-~-~.~-~-f-~~-~-·~~ .. ~-~-~~ ... ~~t~-~-~;.~--~---~;i--~. 
TOTAL :1943~ .1798 1971-; 66 -~-: 

'--~.-~~i~';'-';'~~~-;-"'-~----~-------~~--~------~~------+-~--



TABLE:-A64 

M 

- 159 -
S':A>L E S' 

T=1. :T~2. 

; UNIT .:. KM 

: T=3 . 

----_ .. _---.-_- .. ~. ~. ~ . ~;. . ·~-~-~~-~-~----~~~~~--~--t( 
E·XP. t 1 ; 1 OOO~ '450 800 LL 

exp 2. .-~:! . +~~~ 

EXP 3, 2000' ,. )1100. ' 1600 LL 

• EXP ·4: .'''--
EXP" ( 5 ·4221 2850 ; 1902.: 

EiXP 6 ~-- --- '·2099 

EXP 7' 100 100 100 UL 

EXP 8 . .,.--
9 ;--~- ,'711. : 116 

EXP, : 10 --- ~....-.-- .'---
'DOM 11 100 100 LU' 

:DOM 12 i. '380 380 380 lL' 

;DOMi 13 1159 442 ;6411 

DOM 14 --- 821- .919' -

DOM )15~ 961 ~ 757i .400 

PW: 16 1 .... -, 
I' , ," " ~ ---~t ~~~ 

;PW '171 ~~~. , -161P ·1346 

9821 9321.10462 

~-~~---~-+--~-~~~~~~------~~--------~--~t 

,OBJECTIVE FUNCTION =:8 752 960 000 TL 
. . -

;------------------~-~--~---~------+-~~~ 



,TABLE!: A65. 

I 
'I 
I 

- 160 -

CAPACITY USAGE RATES 

1. 'I 
I T=1 :1 1=2 
1. I 

IL' 
I,' -T=3 I, 
II " .... ."- . . 

---~--~~~~-~---~~~~---~~-~-~-~~~-~-~-~~~-~-~~~--~~-~~~-~ 
'1 
1- RING S~INNERS 
I 
I 
I 

I 
I 

;1 
I, 

;1 
. I. 

I 
;1 
'I 

TWISTERS 

WEAVING ·;liA LL' 1 

WEAVING HALL;; 2 

'WEAVING HALL 3 

WEAVING HALL .4 

I 
I 
I 
I 
I 

I 
I 

II 
1 
I 

'1 
I 
I 
I 

100 

. 96 

'100' 

100 

·100 ' 

100 

I 
I 
I. 
I 
I,: 

'I 
;, I,: 
,I. 
1 
I 

'!-
fl 
'1 
I 

10; 

100 

100 

100 

, , I., 
I ),100 

:1 
10G 

'1 

I 
'I· 92 
;1 
I 100 
I 
I ,100 
I 
I '-100 
I. 

~l 

I 
'1 

'I 

I 
I 
I 
I 
I 
I 
I 
1 
I 

,--~~------~~-~---~~-~~~~--~----~~~~------~~~~-t~--~~~-~~ 
I 1. ; I, I I 
I BLEAtHING;UNIT r' 100 ' 'I 98 I 100 I 
I I I. I I 
I PRINTING "UfHT I 52 I 55, I .65 I-
I I I I I 
'r; FIRST DYEING UNIT I 25 ·1 42 ,I 35 I 
I I I I ;1 

'I : SE COND DYEING UNIT I 100 I "100 I 100 I 
I I r I I 
I WASHING GROUP ~ 1 I 78 I 99 I 95 I 
I I I I iI 
I ' WASHING GROUP 2 ! I 73 !I 100 I 100 I 
I I ,I I I 
I WASHING GROUP 3 I 64 L 88 I ;88 I 
I I I I ·1 
I :DRYING'UNIT 'I 72 I 96 I 88 1 
I '1. I 'I 'I 
I CHEMICALiFINISHING 'I 67 'I 69 ' iI' 69 I 

~I I 'I, I I 
-----~-~--~~-~-~---~---~--~--~-----~--~~----~-~~-~--~~; 
I I I t I I 
I YARN DYEIN6:UNIT I, 100 I 94' '1 ·68 I 
I I, I, I, I 
'I ,RAISING U~1T, '1·' -- 'I ·100 : I, ·100 L 

I I- I· 11 I 
I, WINDING UNIT '1 82' I ,92 I~· .96 '1 

I ~ I . I" I I 
:---~ .. -~~--';;---~-":-,~-~-~--~--+~---.~-~-~"-"-~~~-~~~~--';'----



Scenario 7 



TABLE':·A71 'UNITi :. KM 

-: 162 -
, C .. L .0 '. T ' H: T' A' B L E 

INVENTORY 

, . :;M .T:;1· :T=2· .T=3 ·T=1. T=2' T~3 
j------~--~-~--~~~~~---~----t--~~~-~-~~~~~~-+~-~~~~~~·--

C '1' --- ,;.--- ---1 ---'. ,--~ ~-~~ 

·c 2 --- } -~- .. ~-- "._-- --_\ '.---
c: 3 --- ---

~ ~--: --- :-~~ , , 

, C 4 4548" -1396' :3374. ---' j --- ---
'c 5 3328· 3004 :167 --- ~ --- .... --
, C 6 ---: ~~--- 2859 --- ~---: 

... 

TP 7 100' 100 100 :--- ---
TP 8 --- --- --- --- -~-~. -"~'. 

. TP 9 201 179 . .:.---, . .-+~~ ;-~-. 

C 10 --.;. ---; --~ ~--- ---:, --~ 

TV 11 ---. --_: ... _ ... 
:~-- --- -~-. 

TV 12 798 !'--- i ___ -..,..- ..... -> 

TV 13 ,770 691 .691 ,:~~- -~-. 

TV- 14 --~ 1000 1000' ---. ---
TV 15 809: 809 809 .... ;--~~ ~-~ 

PW ·16 --- ---" --- --- ---. 
PW, 17 ,--- 2452 1733 --- ---

---------~------~~--------------------~-----------~---~ ~ • ,". -r . ' ~. • • .., ; 

:TOTAU ,10353 93529353 --- :---
----~--~-----~------~--------~~~--~----~-~~--~--~---~--



'TABLE :.A72 ·UNIT: KM 

- 163 -
. G R A: Y: t C :, L ~ 0 T H ,T' A B, L E 

. INVENTORY' 

I)' .T=1 : T=2 :T=3. ,T=1. T:;:2 T=3 
;~---~~~~-~-~~-~~~~-~~~-~--~--~~~---~-~-~~-~~---~~--~~-~: 

PROD. C' ) 1 i 
: ___ 11 

, .. -~~ -..... ~ -.-~: 

C '2. ;2276, '2437 2357' i168 '\ 1153 ~ ---. 
C, :3 ~ --- --- -~-

C 4 1038 970 .994 ' ,1038 2007 ;--_. 
-f ; 

,TP 5, , 181 27 ,104 '77 --- ---
:TP; 6 --- ._-, ~--- ~ .. --; -~-. :---' 
TP' '7. --- 215 192 --- ~- ;---

'.YDC. ·8 .--- --- ~ ---~ ~~-. ;---. 

TV' 9 /838. -~- --.. ~ --- --- ---
.. TV. 10 - 808 725 725 --~ --
. TV ,,11 :',--- 1050 1050 ~ ---. . --- ----

YDTV 12 833 833 833 ---- --- ---
----------------------------.----~------------~--------~ - J ". ~ ; 

. TOTAL 5974. 6257 6255 
. , . . 

----------------.----~--------------------------------. • ... • - l' _. • 

PIECEWORK 

c ·13 
f ___ ; ---: ~'---

C 14 ---. 2195 177 

---~---------------------------------------------------. . ~ , . ~ . '"' \ : ," . [ 

.' PURCH ASIN G 

:--~. --- "---
C 16 2621 

C 17 6649 176 .3155: "---

~ ---~--~-----.---------- .. -----...----------~-~~--~~--~.;.- .. --' 
TOTAL .15244 8452 6608 4437 3160 

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



TABLE.: A73 UNIT':~TON 

-164 

:Y ARN ·T:A:e t'E· 

INVENTORY~ 

i T;:1 . T=2 T=3: 1=::1- T=2 '. 1;:3 
+------~~--~-~--~~----~~-~~--~~~~~~~~-~-~i~~~~~~~~~~-~-

PRODUCTION' 

C; ·1 . j---- -~- ---. -~-

C 2 --
C ,3 --- --~. --~. '-~-: 

TP 4 21· 3 12 . ---". .:---',1 

.TV· 5 149, 133 '133 . )---
TP 6 ---. 84 75 "--- ---~ .'-~-

:TV 7 ,499 499 --- :-ir-

TV 8 916 550 550 ---to ---
TOTAL 1084· 1270 ·1195 

----~-------~-~~-~----~~----~~~-------------~~--~------~ . • • 1 ;, ~.. • r 

PURCHASING 

C 9 334 312 ' 320 

C 10 ~ 367 1 392 379 --- ". ---
c· 11 --- "-~- , ---~ --- --~ -,.._. 

TP 12 ) --- )--- ---
TP '13 -~;- ---, :---

TOTAL: '701 . 704 699 

~~----------~-----------.---~--------~-----~-----------: . .. ~ ..;. . ~. '. '.' /' '. , , 

-----------~-------.. ----------------------,;".'-.-----------Q' . ". ~ . 1 

TOTAL '1784 .19751894 ---: 
'----------~-------~-----~--------------~-------.--------.:: . . I.. '..".' •. ~'" 



,TABLE ::A74: 

M 

- 165 -
SA·· L E S' 

T=1 T=2 

'UNIT:': KM: 

, T=3' 

--~~--~~~-~~--~~-~~~~-~~---f~--~-~~~~-' 

EXP 1 --_. ... f :--~~ 

EXP 2 . ,..-- ~ . ---
.EXP 3 .;.-- --~ -~-. 

EXP 4 4548 ,1396 '3374: 

. EXP· ,5 3328 3004 .. ' ·1673· 

EXP 6 --- t __ ~ 

2859 

EXP 7 !100 100 . ·100 

EXP ·8 --- ---
9 ,---: 201 179 

EXP 10 --- --- -~-

'OOM 11 --~ .. -~- ---
.OOM· '12 :798 ---; ---. 
DOW 13 '770' 691 691 

.DOM· 14 --- 1000 1000 

DOM 15 809 809 809 

PW 16 .. --~. '--.'. . " 

PW 17 --~ 2152 '1733 

~---~---------.-----~~-~------~~-------~ 

TOTAL 10353 9352 9353 

.----------------------------------------.; . . .. .. . . .'. 
OBJECTIVE'FUNCTION,= 9-123:060 000 TL-. 

---~------------------------.-----~-----. . '" , . ~ ,. ~ . 



TABLE: . -A75 . . 
- ,166 -

,I CAPACITY :'USAGE,' RATES 

~-~---~~~~-~-~-~--~---~----~-----~---~---~---~~--~-~~-~-
I I, I I' I 
I 'I T=l , I . T=2 I T=3: I 

:1 I ' I I: I 
'. ~--~~~--~~~ .. -~-- .. +-... ~--~-:- .. ------~---+---~-~t---!--~-~-~---~. 
!I .1. ,I .1·, 1I 
I ,RING SPINNERS I '100 :1 ,100 . I 100 I 
I '1 I I I 
I ,TWISTERS I 96 I 100 '99, I 

'1 I .' I -I I 

--~--~----~----~--~----~---~---~~---~----~~~~-~~-~~-~--~ 
I 'I ,"1 '1 'I 

,I WEAVING HALL 1 I '100 I ,100 ,I, 100 I 
I I I I I, 
I WEAVING 'HALL 2 I. 10'0' I 100 :1 100 :1 
I I: x:- I :1 
I WEAVING HALL.:3 I 100! I. ,100 I· 100 I 
I I I I I ; , 

l' WE'AVING HALL. 4: L -100 . '1 ,100 I 100 I 
:1 I, I I iI 
}-----~~~--~----~~.----~~~-~~-~- ... ~---~~--~-~-.;..~~~~~--~~~--
I I '1 11 I 
I BLEACHING UNIT. I 95 I 87 I 87 I 
I I, 1 I. I 
I P,RINTI NG UNIT' ,I --! :1 37 I 3 :1 
I ~ I I 'I < I 
I FIRST DYEING·UNIT . I· 26 il i34 I 34 I 
I l' i1 I I 
I SECOND. DYEING UNIT' I 100': I 100' I 100 I 
I I I I' I 
I WASHING~GROUP 1 I, .68 I :92 I 92 I 
I I :1 iI I 
I WASHING GROUP 2 I 69- '1 ' 93 I .63 I 
I I I I I 
I WASHING GROUP ,3 I 100 :1 100 'I 100: 'I 
I I 11 " I ' I 
I DRYING UNIT I 67 I 87 I '76 I 

'I I I 'I .' I 

I CHEMICAL'FINISHING ! I 65 I 64 :1 64 I 
I 'I 'I 'I I 

!---------~~~-~~-~~-~-------~-----.---~~--~--~----~~~--t-
I I I I I, 

I ,YARN DYEING UNITt I .100 I 100 I· 100 I 
,I I 1 I I 
'I RAISING 'UNIT I I, 100 I 100 'I 
I, I I I I 

: I WINDING UNIT I 80 ' I 96 I 96 I 
I ;1 I ; I I 
.~~----~-~---~---~--~---~--~-----~-~~---~-~~---~----~-~--



- 167 -

Scenario 8 



.TABLE :··A81r . UNIT :. KM 

- 168 -
C~L 0 TH' -TtAfBL E 

I INVENTORY 

.M , T=1 T~2 T=1 T;:2 T=3' 

. C-1 . -1000.450 800 

t ---t .-~-. -.,.-
c 3 . 2000 -1 HIO·1 ~OO 

'C 4' 1 .' .1798 ~--- 261; . 

C' -5· 3357: ;3()03 :150 ~f>- 153: -~ .. 

C 6 
. , 

.~ ..;..,.- i 28'37 ~--( 

TP 7 8 100 : 192 ---: 92': 

. TP 8 -~-.~ .,:~.;.,-- -111!'~ ; -~ ~- 1 --- i 

-TP 9 ---. U9 60' • ~-~ ---
, 
'T~- 1 

C' , 10 --- ~~ 
. . .~ 

~-~ "-!"'-- ~'-... -~ 
'. ; ~~-

;TV : 11 . f-~-:': ::1,84 :1'6. -~~ 
: 84 .. ~+-

TV ! 12" 380. ;3:80· ;380, --- --- , ---. 
·TV· . 13 . : 11'59 ~' . '395' 469, .. :~ .. ~ i -~~ , • 

TVt '141 ~--. 8:16, ~:984, -- !" --- , -t~ 

TV 15 961 ,809 567 ? --- --- ! ~ 
-~-

PW 16 --.... ~. . .,-~ 
, __ .i- ---

PW 17 --- ~ - 1823 . "1473 

~-~~-~~-~-~~~-+-~-~--~----~----~--------~~------------~~. 

:TOTAL ~10663 9178 10388 236 92 

-~---------~--------~~~--~------~---~--------~----~~-- -1 

I 
I 



;TABLE :.A82' ~NIT::KM 

- 169 - , 
GRAH:'C !.l.!rO:,.'FW iT ,rA' B L E 

, INVENTORY 

i T=1 T=2' . T=3 
:-!---~-~~-~t~--':-~~~~~-r---~~-!"~~-~---~~--"!'-~--"----:-1-------. 

'PROD. .. C" 1 :: 1 020 459 816 ...&.-" +--- ---
C 2 1769; 2010 16{+0 i . --~~ 888 ~--t· 

C 3·. .. Ii._" : . .,.-- --- ")---' .. ~~ • 

C ',4 .1038 903 1038 1038· ~ 1941 ~ ~"-~'. ~ 

Tp· 5 8: ·104 200 ~- .. " -"~'!' : ...-~ . 

---t 
, 

.TP 6 --_. ._-- ;·_--t ;-t-~ .. )~--~ i; 

TP 7· , -. .-' : 127 I 64 .. J ~~. __ 4.'.!" 
.~--~ . ~; 

: .YDC 8l l..~_1 +--1 ._-- .... _-.. . , ---
TV: .: 9 .. 

399 592: i416 ---: --- ---
'TV~ 10· 1217', :414J' "493 ---! --- --~ . 
:TV ,11 -~ .. 857 1033· , --- .---

.YDTV 12 833 ~833 ;740 ~--t 1 56 
" 

------t--~-,.-~---·~----~~~;_-:__----~-~~-----~-~--------~--

:TOTAL 6284 6299 6440 

---"-~~----~-~-~~--~~~--';"----~-----------'~------~------. 

PIECEWORK 

C ·13 

C 14 

---1 -~-

- -~: . 1 859. : 1 502 . 

. ------~---~~---~--+--~----~----~-~---~-~~~---~--~~---~-! 
PURCHASING 

. C : 15 -- ---' . .--+. -~- .~---" 

C 16 ;2141 -.i!-~ ~ .. ~ 
C 17 6618' ;'-;0- " 153 ~ ,315 --~ ---

,.; ... ----+.;..--~~--~~-.,-~~-,~..;..;.--~..,-~-~~--~-~'-------':----~---
TOTAL: 1 51 03 : S 1 58: . 8095 1353' 2828 156 

. "... .... """," . 

. ~------~--------------~~-------------------~-----------" • oJ ," . .' ••• " , • It. : ,..-



TABLE :tA83 :UNIT:':TON' 

- 170 

lINVENTORY; 

T=1 T=2 '1=3 T*1-· : T~2 ,T=3: 

'PRODUCTION 

,C ; 1 . -~- ~-f- j~-"" --- --- ---
C . 2 --- ---l 4 --- ~- ~~-

C 3 ---, '.-ii'- i--~, ". ~~-+. ---
TP 4 1 12 24 '-t-" .---~ :--
TV 5 224 76 :91 ;~-- ';'~-L --~~ 

TP 6" -,.-" ! ,50 :25 }-~ .. ; --. '.,--, : • -;1 

:TV :7 ... ~-: :407 491! '.,,~~~}. ---
"TV· 8 909, 643 ,~618 64 --~ 

;TOTAL '1t34~ : 1189 1252 

-!--~~~~-~ .. -------------~~--~-----,..-------~~--~----~---~ ", 

, PURCHASING 

C 9 ·410, 325 395 --~ ~--r :~-~! 

C 10 400': 375 352 }--~ ---
C 11' --_: -1-'-., . ---- --~ 

• TP : 12 ---, .. -- .-- --- --_. .. , 

TP 13 
.. _ .. 

--~ ~--. 

TOTAL' 810: 700 747 

:_----------_..-------------... ------.---------------------..... . J • • '" ~.. . - . • 

. -~---~--~------~--~-;----~---------;----"'---+-~-~.--~~-~" 
TOTAL 1943: 1889 1998 --;- , 

:--~----------------~---~------.-----------~-----------It ,~ • • )., ( ..1 • 



:S' ALE S 

M T=,1" T=2' 

UNIT -:: KM 

--171 -

T=3 

~~~--~~--~-~-~--+~~~--~-~---+---~~--~-. 

EXP ~ 1 " ,1000', "i450" 800 LL 

EXP 2, · ' ---. J~~" ---
. EXP 3 -2000.' '11 00 ~ ~:] 6tlO :LL 

EXP: .4' 1:798:, ~. --- 861 

EXP 5 ! ·3357' 285:01 3(}Z' 

iEXP. 6 :~~~;..! 
, ___ 4 

2837· , 

EXP r7: "100 100 ,100 UL 

EXP 8 --_'I: · ~: .; ---' - ... -
9 -119 60: 

EXP 10 .--..... -.. -, .---
'DOM :11 1--.,- ',100. 10C -Ll 

, DaM ,12 380 '. 380 380 LL 

DOM ·13 . 1159' 395 469' 

DOM. 14 816 984 

~DOM ,15 961 809 567 

" PW -16 · --- .. --': 

PW : 17 --- :1823 ·1473 

., TOTAL' 10755 ;8941·· : 10533 

c---~~--~-~----~~-~~----~----~--~--~~-+-~ 

:OBJECTIVE FUNCTION =:8'544:900'000 TLI 

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



TABLE.: 'A8S 
- 172 -

. .. 

CAPACITYiUSjGe~RArES 

I I I .1. 1. 
I ' I, . T=1 I T=2 I. T=3 I 
iI, , I I. ,1 1 
--;.---~--~~.~~~ .. ~-~~--~~'-~~':----~--------~~~-~~~-~;---~-~~ 

; I, I I .1 n, 
I ·RING!SPINNERS I 100 1. :99 I ·100 1 

'1 I I I. 1-
;1 TWISTERS :1 :96- L ·1.00 '. :100, I 
I '1.:' I I' , I 
-~~~~~-~-~~~~-~-~~~~~~~--~-~~-~~-~~~~~-~t~~-.~~+-~~~~+~~~ 
I, ',I. I :1· . i 1 

; I. WEAVING,HAULi 1" 'I .100~ I: i·10D~ II, '100, I 
I I. I. I. I·: 
I, · WEAVIN G', HALL: 2! -I; , ·100 :1 :'100 I. '100' I I· 
I I I :1 :1 
I 'WE AVING PHAll,}' 3 1 100 I '100' I' .100 1. 

iI. I r 'I 11 
I~ :WEAVING~HALL:4 '1," ·100 . I ' 100 1· 100 I 
I :1 '1. I· I . . . 
---~-~~';'~--~~~~·~~-~';'~~~i~~~~~,.~-~-=---~~----~-----~~+- ~. 
I .'1 I I I 
t· BLEACflING~UNIT; 11 100· 1 : ':84 ; I: 96' IL 
I. I "1 '1 " I 
I · P R INTI N G " UN I T 'I '15'2 I ~59; iI 67' I 

:1 -r • 1 I 'I 
I·' F'IRST" DYEING 'UNIT; '1 24 . I. 34 I 36 1 

.1 '1 1 I' '. , I 

'1 SECOND :.DYEING 'UNIT' I 100' 1 100 I ~ 1 00' I 
I· I. I iI- I 

'I WASHING GROUP, 1 "t " .. 69, I. 92 I '90\ I 
I 1 ~' ;1 I. ; I 

.1 'WASHING GRGUPi 2 t· 68 I ,-; 00': . I: 1()0 " I 
I I ,: I '1 I 
I _:WASHING G'ROUP ~ 3 (.1: :83 I : 87 I 99 I 
I ;1. I I. I 

:1 DRYING; I:JrUT: 1: 65 ,; I. :82 I ,82 iI 

I I I '-1 I 
I CHEMICAL~FI~ISHING' ,I 67 I 64 I 67 iI 
I- I I 'I· I 
~--~"--~--~~~~-~--"'-~-f--~~---------~·~~tJ-----~---~·~~- ... -

:1 I I I I 
I. · YARN:OYEING UNIT. t, 100 I 100 I. 89 I 

. I. I' I I I 
I " RA I SING :'UNIT· I -- 'I ,100 " I 100 I 
I, I I I I: 
I .WINDING UNIT' I 182 I 92 'I. ,95 I 
I I I- I I :1 
--------------~~-~~-·~-.;.~--~--:"--~-~.;--~-~--T----~-~---~-:-
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UI/LLS/SIPROG 

Program fo~ Order tist preparation 



, 
[LE: U1/LLS/SIPROG RCDLGTH/BLCK: '90/20 EOFP:346 DATE: ·09/13/84 THURSDAY 

:LE 6=OUT,UNIT~PRINTER 
[L E3=LLI S I PL I S ,UN,I T=D I'SK,-R E CORD=90;BLtiCK1 NG=20 
:LE ,4=LL/SIPOUT,UNIT=DISK,RECORD=9Q,BLOCKING=20 
[LE- 2=U1/SYF/PBOYA,UNIT=DlSK,RECORD=90,BLO~KING=20 

IMPLICIT INTEGER (A~Z) _ " , 
:D1M£NSION TVBEY(20), TVSIY(30),TVANT(30),TVTER(30)~TVD1(50) 

D 1M EN SI ON TV.D2 (50), TVDR 1 (50)., TVDR2 (50), TVDI 1 < 50), TVDI 2.< 50) 
DIMENSION:TVDK(SO),TVIB(20),PIB(20);TP(20),FAS(30),PBEY(20) 
DIMENSION PDB(150),PBAS(150),PZBB(SO),SIPBOY(19),KODLOT(19) 
DIMENSION BOYA(B),S1(50),92(150),B3<100),B4(100),~5(100) 
DATA' (KODLOT(I),1=1,19~ I'TBEY"'TANT','TT~R"'TDR11"TVD1" 

*'TD11 ','TVDZ','TDR2','TDI2','TVDK ' ,'TSIY','TP','TVIS','PIS', 
*'P8EY','PBAS'~'PD~';'PZBB','FAS'1 

DATA (SOYA(I),1=1,S)/'ANTR';'DISP','DIRE',,'DIIN','DI KV', 
*'REAK','KUKR',' X'I 

DATA (81(1),1=1,50) 150*01 
DAiA (B2(1),1=1,1501 1150*01 
DATA (83(1),1=1,100) 1100*01 
DATA (84(1),1=1,100) ~100*Oj 
DATA (8~(I),I=1,100) 1100*01 

BOS=O 
DO 666 J=1,19 
SIPBOY(J)=O 

666 CONTINUE 
LZ1=0 
LZ2=0 
LZ3=0 
LZ4=O 
LZ5=0 

****************SiPARI$LERi OKU~AYA BA$LA*************** 

DO 100 1=1,5000 

,r. 

READ- (3,11 ,END=99Q) SIPNO,K01,KD2, DES{UCR,VR,r-iIKT ,ZBOY ,AC,TUY, 
*ACIL,TERM , 

11 FORMAT (15,12,13,15,11,12,16,15,311,16) 
************ 
************ TV GRU9UNU AYIR **************** 
************ 

IF (KD1.NE.11) GO TO 40 
************ TV SEYAZ *********~************* 

IF (DES.NE.10001) GO TO 21 
SIP80Y(1)=SIP80Y(1)+1 
TVBEY(SIPBOY(1»=SIPNO 
GO TO 100 

************ TV SIYAH *********************** 
21 IF <DES.NE.7799Q) GO TO 22 

SIP80Y(11)=SIPBOY(11)+1 
TVSIY(SIPPOY(11»=SIPNO 
LZ5=LZ5+1 
B5(LZS)=SIPNO 
GO TO 100 

************* 
************* 
**********"'** 

30YA Ci~SiNi RUL **************** 

22 DO 20 J=1,1JOO 
READ (2,12,END=SE.3) K1,90Y,~OD 

12 FORMATCI2,I5!32X,I1) 

234 

IF ( K1.EG.Kb1.AND.30Y.EQ.DES) 
GO TO 20 
DESKD=KOD 
GO TO 23 

20 CONTINUE 

00 
00 l' 

'00 
00 
OO~ 

OO! 00 
OOy 

, 000 
000 
Dod 

Dod 
~. ood 

gri' 
00 
00 

. ooq 

~g~ 
Dod 
Dod 
000 
OO~ 
ooq 
ooq 

·ood 
ooq 
ooq 

-ooq 
Dod , 
ooq 
OOQ 
ODd. 
000 
oOQ 
coo 
COQ 
oeq 
Goq 

, oo~ 
ood 
coq 
GO~ 
OOG 
cod 

I ooa 
00 d 
Dod 
ooq 
eOQ 
DOG 

I 

oo~ 
GOd 
ood 

I 

ooq 
coo 
cod 
DOC 

I 

000 
Dod 

I 
I 
I 



13 fORMAT (1IIi10X,~ BU SiPARiSiN: BOYA NO~U DOSYADAYOK',llf,10X, 
*' SIP.NO : ',15,5X,' :MAM.KOD : ',12,I3,SX,' BOYA NO :',I5,SX, 
*'MIKTAR '(M) ':',2X,I6,11,10X,'DUZELTIP GIRINIZ ,_STOP '!!I) 

"GO TO 1001 " 

\.lUI.: 

, 000 
000 
000 
000 

." 'DOD 
BOS=30S+1 '",.,-, ,','>', '--',-", 

{j 0 TO 10 ' ' 
*********.******, TV ANTHRO'iOL llSTESI ''-!r"ijc************'***** 

23IF(DESKD.,NE.1) G01024 
SIPBOY(2)=SIPBOY(2)+1, 
~VANT(SIPBOY(2»=SIPNO 
LZ1=LZ1+1 .; 
B1 (LZ1 )=SIP,NO 
GO TO 10 

24 IFCDESKD.NE.2) GO TO 27 
IF(AC.NE.1) GO TO 2S·· 

******** TV TERINDOZOL LISTESI 
SIP90Y(3)=SIPBOY~3)+1 
TVTER(SIPBOY(3»=SIPNO 
L:Z2=l Z2 +1 
B 2 C"L Z 2) = SIP NO, 
GO' TO 10 

YUKARDA BULUNDU *********** 

*********** TV DISPERS ORTA RENKLER ******************* 
25 IF (UCR.GE.7) GO TO 26 

SIPBOY(S)=SIPBOY(S)+1 
TVD1(SIPBOY(S»=SIPNO 
LZ2=LZ2+1 
B2(LZ2)=SIPNO 

, GO TO 10 
**********TV DISPERSKOYU RENKL~R ******************* 

26 SIP80Y(7)=SIPBOY(7)+1 
TVD2(SIP30Y(7»=SIPNO 
LZ2=LZ2+1 
B2(LZ2)=SIPNO 
GO TO 10 

27 IF (DESKD.NE.3) GO TO 29 
********** TV DISP~RS-REAKTIF ORTA RENKLER ************* 

IFCUCR.GE.7) GO TO 28 
SIP90Y(4)=SIPBOY(4)+1, 
TVDR1 (SIP80Y(4) )=SIPNO 
LZ3=LZ3+1 
B3(LZ3)=SIPNO 
GO TO 10 ' 

*********** TV DISPERS-REAKTIF KOYU RENKLER ************ 
28 SIP80Y(8)=SIPBOY(8)+1 

TVDR2(SIP80Y(8»=SIPNO 
LZ3=LZ3+1 
B 3 ( L Z 3) = SIP NO 
GO TO 10 

29 IF (DESKD.NE.4) GO TO 32 
*********** TV D1SPERS-INDANTHREN 

IF (UCR.GE.7) GO TO 31 
SIP90Y(6)=SIPBOY(6)+1 
TVDI1(SIP60Y(6»=SIPNO 
LZ4=LZ4+1 
B4(LZ4)=SIPNO 
GO T01 0 

ORTA RENKLER *********** 

************ TV DISPERS-INDANTHREN ~OYU RENKLER ********* 
31 SI?50Y(9)=SIPBOy(9)+1 

TVDI2(SIPBOY(9»=SIPNO 
LZ4=L.Z4+1 
B4(LZ4)=SIPNO 
GO TO 10 

32 IF (DESKD.NE.S) GO TO 33 
4;********* T~ DISPERS-KUK~RT **************~*********** 

SIPSOY(10)=SIPBOY(10)+1 
". ". ,,' .. . ....• 

.; .0;, 
,000 
000 
000 
000 
000 
000 
COO 
000 
000 
'000 

'o!:, 000 
000 
000' 
000' 
000: 
000' 
ODD, 
COO; 
000, 
000: 
000: 
000: 
000: 
000: 

'000: 
000: 
000 1 

oooi 
ooo~ 
0001 
ooo~ 
000 1 

0001 
OOOi 
000 ' 
oob i, 
001 : 
001 ; 
001 ! 
001 i 
0011 
001 : 
0011 
0011 
0011 
001" 
001 : 
001 : 
001 
CG1' 
001. 
001 
C :)1 
001 
001 
001 
001 : 
001 
001 
001 



" • ..,. "_ .. , _ ..... I "" I _ I • 

. LZS'=LZS+1·. 
BSCLZS)=SIPNO 

GO TO 1 b, '. '. ." . 
33 ~RITE,(6,14) SIPNO,DES,DESKD 

,14. "FORMAT(II/,10X,1 BUSIPARISINDESEN KODU HATALI"'SIP : 
. *,' 8 0 Y A, ,K 0 0 ' ,I , I 5 ~ S X , 11 , I n 

'80S=80S+1. 
,GO T010 

*************** TV IPLI?3I BOYALII.,.AR **********************' 
40IF '(KD1.NE.13)' GO TO 41 

SIPBOY(13)~SIPBOY(13)+1 
~VIB(SIPBOY(13»=SIPNO , 
GO TO 100 . . 

************ PAMUK,IPLI?3I BOYALILAR'***************** 
41'IF (KD1.NE.33) GO TO 42 ' 

S IPBOY (14) ='51 P80Y (14) +1 
PI8(SIPBOY(~4)j=SIPNO 
,G 0 TO 100 

************~TERiLEN PAMUKLULA~********************** 
42IFC"KD1.NE.21)' GO TO 43 

SIPBOY(12);SIPBOY(12)+1 
TP(SIPBOY(12»=SIPNO 
GO TO 100 

'**~**********FASON LISTESI **********~*************** 
43 IF (KD1.NE.01)'GO TO 44 

SIPBOY(19)=SIPBOY(19)+1 
FA$(SIPBOY(19»=SIPNO 
GO TO 100 

'**********~*****PAMUKLULAR ************************** 
44 IF (KD1.EQ.31.0R.KD1.EQ.03) GO TO 505 

.' GO TO 50 
,*********** PA~UK 8EYAZLAR *************~************ 
505 IF ~DES.NE.100011 GO TO 45 ' 

SIP80Y(15)=SIPBOY(1S)+1 
PBEY(SIPaOY(15»=SIPNO 
GO TO 100 

,********~**** PAMUK DUZ BOYALILAR ***************** 
4S IF (VR.NE.O) GO TO 46 

SIPBOY(17)=SIPBOY(17)+1 
PDB(SIPBOY(17»=SIPNO 
GO T.O 1 00 

,*************** PAMUK BASKILILAR ****************** 
46 IF(VR.NE.0.AND.VR.GE.50) GO TO 47 

SIPBOY(16)=SIPBOY(16)+1 
PBAS(SIPBOY(16»=SIPNO 
GO TO 100 

,************ PAMUK ZEMiNi aOYAlI BASKIlIlAR ********** 
, 47 SIPgOy(18)=SIP80Y(18)+1 

PZ3BCSIP50Y{18»=SIPNO 
GO TO 10(; 

50 WRITE (6,15) SIPNO,~D1,KD2 

• , IS,S X,' 

15 F~R~AT(III,10X,' HATAlI MAMUl KOD SIP. NO : ',IS,5X,I2,I3,11) 
80S=30S+1 
GO TO 100 

10 REWIND 2 
100 CONTINUE 
k~************** SIPARIS lISTESI OKU~DU VE ARRAYlE~E YAZllDI~****** 

.*************** 
'***'* * ** ~* *~ ** ** 
999 iHiJ IN D3 

TOPSI?=BOS 
DO 665 J=1,19 
TOPSIP=TOPSIP+SIPBOY(J) 

665 CONTINUE . 
DO 88 11=1,19 

...J "",,' I 

001 1 

001 ' 
001 1 

l. 

001 ' 
001 1 

001: 
0011 

.. ' 001 ' 
, 001

1 '001 
001, 
0011 
001

1 

001: 
001! 

"1, 001! 
0011 .. 
0011 
DOt 
001! 
0011 
001 1 

OOit 
OOt 
001! 
0011 
001i 
OO't 
001i , 
OO~ 
001] 
001 , 
001 , 
001 , 
OO~ 
001 
001 
001 
001 
001 
001 
001 
001 
001 , 
001 
001 
001 , 
001 , 
001 , 
001 
001 
COl 
C01 
001 
001 
C!)1 
C01 
001 , 
GOI 
001 
001 
001 
001 
CO~ 
00; 



- ..... - _.... '\ - -, • - ••• -"' 'J " . '"" .... U , ;-

WRITEC6,16)'II,KODLOT(II) . "0019 
16 FORMA1C1X,I2,4X,A4,' 'LOTU .) 0019 

:WRIT~C4,16)II~KODLOT<II) . 0019 
WRITE (6,17)',:0',' . ' 0019 

17·.FORMAT(10X,·SI~~·NO::'''·SX,' MAMUL KOD:">SX,' DES/BOYA ',SX, ~ 0019 
*" VAR'.,5X,'MIKTAR',SX,'iEMINRENGI',SX,'BOYA KODU',/,120C'-'>,1)~ 0019 
MM=SIPBOYCII), "r ,0019 
DO 60 M=1,MM." 0019: 

"DO 70 N=1,TOPSIP . ' .. 0019: 
READe3,11) !IPNO,KD1,K02,DES;UCR,VR,MI~T~ZBOY,AC,TUY,ACIL,TERM 0020 

*********************** 0020 
IFCKD1~EQ.01.0R.KDi~~Q.02)~OTO 77760020 
IF<KD1.EQ.13.0R.KD1.EQ.33)GO TO 7776 OD20 
1F(DES.EQ.1~001) GO" TO 7776 . 002d 
IF(KD1.EQ.11>.GOTOioo ,0020 

·00 2000 NJ=1,1000· . <i' 0020 
REA 0 (2,'12, END=2 888)BK1, BBOY ,BKOD ., - 0020 
~F(KD1.EQ.03.0R.KD~.EQ.31) GO TO 7778 002d 
.GO TO 7779 0020 

78 K010R=K01 0020 
K01 =31 0021 
IF(VR.NE.OO) GO TO 7776 . 0021 

79 ~f(~K1.EQ.~D1.AND.B80Y.EQ.DES) GO TO 2234 0021 . . 

GO TO 2000 , 0021 
34 DKOD=8KOD 0021, 

IFCKD1.EQ.31) KD1=KD10R 0021 
GO TO 2008 0021 

00 CONTINUE 0021 
B8 WRiTE(b,13) SIPNO,KD1,KD2,DES,MIKT 0021 

GO TO 1001 0021 
08 REWIND 2 0021 

GO TO 777 0021 
76DKOD=8 0021 

IFCKD1.EQ.31) KD1=KD10R 0021 
GO TO 777 . 002Z 

*********************** 0022 
,00 DO 701 MJ=1,LZ1 002~ 

IF ( SIPNO.NE.81(MI» GO TO 701· 002i 
DKOD=1 0022 
GO TO 777 0022 

01 CONTINUE ( 0022 
. DO 702 MI~1,LZ2 . 0022 

IF ( SIPNO.NE.B2CMI» GO TO 702 0022 
DKOD=2 0022 
GO TO 777 0025 

02 CONTINUE 0023 
DO 703 MI=1,L13 0023 
IF ( SI?NO.NE.83(MI» GO TO 703 0023 
OKOD=3 002j 
GO TO 777 0023 

)3 CONTINUE 
DO 704 MI=1,LZ4 
IF (·SI?:-.JO.NE.B4("1I» GO TO 704 
DKOO=4 
GO TO 777 

';)4 CONTINUE 
DKOD=5 

*************************************~.******~***~* 
77 IF(II.NE.1) GO TO 101 

IFCTJBEY(M).NE.SIPNO) GO TO 70 
GO TO 501 

, . 
01 . I F ( I I • N E • 2) . GOT 0 1 0 2 

IF (TVANT(M).NE.SIPNO) GO TO 70 
GO TO 501 

002:! 
OQ23 
0023 
0023 
0024 
002!. 
0024 
002' 
002L. 
002[' 
002t. 
002~ 
'C02" 
002.G 
C025 



.' 

102 IFfII.NE.3).GO TO 103 
IF (TVTE ReM) .N E .SIPNO)GO TO,70 
GO TO .. 5p1· .. 

. . 

103.'lF(li~NE.·4), 'GO T·01"04 . 
·~lF(TVDR1(M)~~E.SIPNO) GO TO 70 

'. 'GO TO 501 

,104 IF(Il'.NE.S) GO TO 105 
IE{TVD1(M).NE.SI~NO)· GO TO 70 
GO TO 501" . 

105 IF<II.NE.6) GO ·T0106. 
IF(TVDI1(M)~NE.SIPNO)GOTO 70 
GO TO 501 

106 IF(II.NE.i) G~ TO 107 
IfCTVD2CM).NE~SIPNO)GO TO 70 
GO TO 501 

107 IFCII~NE.8) GO TO 108 
IF(TVDR2CM).NE.SIPNO) GO TO 70 
GO TO 501 

108 IFCII.NE.9) GO TO 1'09 
IFCTVDI2(M).NE.SIPNO) GO TO 70 
GO TO 501 

109 IFCII.NE.10), GO TO 110 
IF(TVDKCM).NE.SIPNO) GO TO 70 
GO TO 501' 

110 IF(II.NE.11) GO TO 111 
IFCTVSIY{M).NE.SIPNO) GO TO 70 
GO TO 50'1 

111 IFCII.NE.12) GO TO 112 
IFCTPCM).NE.SIPNO) GO TO 70 
GO TO 501 

112 IFCII.NE.13) GO TO 113 
IF{TVIB(M).NE.SIPNO) GO TO 70 
GO TO 501 

113 IF(Il~NE.14) GO TO 114 
IFCPI8(M).NE.SIPNO) GOTO 70 
GO TO 501 

114 IF(II.NE.15) GO TO 115 
IFCPBEY(M).NE.SIPNO) GO TO 70 
GO TO 501 

115 IF(II.NE.16) GO TO 116 
IF(P8AS(M).NE.SIPNO) GO TO 70 
GO TO 501 

116 IF(II.NE.17) GO TO 117 
IF(PD8CM).NE.SIPNO) GO TO 70 

. GO TO 501 

117 IF(II.NE.18) GO TO 118 
IF(PZB8(M).NE.SIPNO) GO TO 70 
GO TO 501' 

118 IFCFAS(M>'NE.·SIPNO) 'GO TO 70 . . 

***************************************************** 

DOc 
00, 
00, 
OOc 

.'00, 
1." 0 Dc 

OOc 
00, 
OO~ 
OOc 
00i: 

.OO~ 
·002 

002 
002 
002 

ti"002 
, 002 

002 
002 
002 
002 
002 
002 
002 
002 
'002 
002 
00'2 
.002 
002 
002 
002 
002 
002 
C02 
002 
002 
002 
002 
002 
002 
002 
oo~ 
002 

. 002 
002 
002 
002 
003 
ooj 
G 03 
003 
003 
003 
003 
00] 
o o~ 
c o~ 
om 
om 
o O~ 
am 
o Q~ 
o O~ 
o oj 
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501 WRITE(6,18) ·SIPNO,KD1,KD2,DES,VR,MIKT,ZBOY,BOYACDKOD)· DC 
18 FORMATC12X,I5~T28,I2,13,T44,I5,TS7,I2,T6S,I~,T80,I5,T94,A4) DC 

WRi TE (4,1100)'. S I PNO, KD1 , KD2, DES ,UCR ,VR, MIKT ,ZSOY, AC,TUY, AC I L, TERM,Oe 
* D K 00 . . . . '. ', •. ' 0 ( I 

11-00 FORMA T'e 15, I 2,13, I·.5·,~I1 ,'12, t'6, 1'5, 311; 1'6,11 ) v::'~" ':, :oc' 
REWIND 3' . OC 

. GO TO 60 . I OC 
70 CONTINUE DC 
60c ONT I NU E O{I 

. . • • -... I 

WRITE (6,19) " DC I 
. 19 JORMA~(lj120('~~)~8(/.» OC 

W R I T E (4" 21 0 ) 0 ('I 
210 FORMAT(SOX,'LOTSONU') DC 

GO T088 OC
I 

87 WRITE(6~211) II,KODLOTCII) OCi 
211 fOR MAT (II ,5 X, 12, 4 X, A 4, 1 LOT UN D A SiP A R i ~ . YO K' , I n <£ . D (I 

88 CONTINUE ~ DC 
1001 STOP OCI 

'END OCI 
I 
I 
I 

i 
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ur/LLS/PROSES 

Program for Process Flows 



:: U1/LLS/PROSES ~CDLGTH/8LCK: 90/20 EOFP: 458 DATE: 09/13/84 THURSDAY 
.. 

6~OUT ;UNIT=P~INTER ..... .,. .' '. 
.' 4=U1/L.LDI SIPSON,UNIT=D°I'SK,RECORD=90,BLOCKIN'G=20 

~=U1ILLDfPROSE S, U NIT=D I SK, R EeOR D=90,8LOCKING=20 

. -:"." 

IMPLICIT INTEGER .1A- Z) 

, OOOi 
to':'OciOI 

: .000 1 

. '0001 
0001 
GOO 

• 000 
000 

DIMENSION TVBTZ(8~;TVBTY(11)'DipB(8)'~TPB(~)'~VTZAHi4),tVTZH(4), 000 
*TVTYAH(7),TVTYH(7),GTPH(4),DTPH(5),TERBy(~),ANTBY(5),DRBY(8)~ '000 
*bBY(5)'DIBY(5),DKBY~5),TVITZ(51,TVITY(9)'~IiZ(4)'PITY(4),DPB(6)~· 000 
* G P B ( 6 ) , D P B S( 1 0) ,G P 8 S ( 9 ) ~ D P D H ( 6 ) , G P D H ( 6 ) , D P R 8 Y ( 5 ) , G P R B Y ( 5 j , 0 0 a 
* DPA 8Y(4) '; GP ABY(4) , DPKBY (3) ,GPKBY (3) ,DPZBR (9) ,GPZBR (9)', DPZ8A (8), y 000 
*GPZBA(8)" ~OOO 

DIMENSION P01(8),P02(11),P03(8),P04(8),P05(4),P06(4);P07(7), 
*POd(7)jP09(4),P10(S),P11 (~)~P12(S),P13(8),P14(S),P15(S),P1~(5), 
~P17(5),P18(9)'P19(4),P20(4)iP21(6),P22{6),P23(10),P24(9), 
*P25(6),P26C6)'P27(5),P28(5),~29C4),P30C4),P31C3),P32C3),p33(9), 
*P34(9),P3SC8),P36(8) 

DATA(TVaTZ(I),1~1,8) ItYAKM"'YKAS'~'KU~T','UVIT','FORF"'YIKA" 
*'KURT','APRE'I . 

DATACTVBTYCI),I=1,11) "YIKA','KURT','EMUS""SARD','Y~AS','KURT', 
*'UVIT','FORF','YIK~','KURT"'APRE'I 

DAiA(DTPBCI),I=1,8) I'YAKM','YIKR','UVIT·,'·FORF'~'MERS','PI8Y', 
*'KURT','APRE'I 

DATA(GTPB(I),I=1,B) I'Y~KM"'YIKR','UVIT"'FORF"'~E~S"'PIBY', 
*'KURT','APRE f , 0 • 

DATACTVTZAHCI),I=1,4) ol'YAKM','YKAS'~'.KURT','FORF" 
DATA(TVTZHCI),I=1,4) I'YAKM','YIKA','KURT','FORF" 
DATA CTVTYAH(I),I=1,7) "YIKA','KURT','EMUS';'SARD','YKAS', 

*IKURT','FORF'I 
DATA CTVTYHCI),I=1,7) I'YIKA','KURT','E~US','SARD','YIKA', 

* ' KURT' ,.' FOR F ' I 
DATA (GTPHCI),I=1,4) I'YAKM','MERS','PI9Y','KFOF'1 . 
DATA CDTPH(I),I~1,5) I'YAKM','88EK','MERS','PI~Y','KFOF'1 
DATA (TERBYCI),I=1,S) "80YA','TH~F','INKS','KURT'~'APRE'1 
DATA (ANTBY(I),I=1,S) ,'BOYA!,'INKS','KURT','THRF','APRELI 
DATA (DRBY(I),I=1,8) 1'90YA','THRF','AKTR','REBO','123K', 

*'REYI','KURT','APRE'I 
D AT A ( D 8 YO) , 1=1 , 5) ,., BOY .0. ' , , T H R F ,I , , R D Y I ' , ',K U R T ' , , APR E ' I 
DATA (DloYCI),I=1,S) I'BOYA','THRF','INKS','KURT','APRE'/ 
DATA (DKBY(I),I=1,S) 1'80YA','THRF','INKS','KURT','APRE~1 

DATA (TVITZ(I),I=1,S) I'YAKM','YIKA','KURi','FORF',iAPRE'1 
DATA (TVITyil),I=1,9) I'YAKM','YIKA','KURT','EMUS','SARD', 

*'YIKA','KURT','FORF','APRE'I 
DATA CPITZCI),I=1,4) I'YAKM','8SEK','YIKR','APR~'/ 
DATA (PITY(I);I=1,4) I'YAKM','YIKR','SARD','A~RE'I 
DATA (DPaCI),I=1,6) I'YAKM','~8EoK','MERS','PIBY','KURT','APRE'1 
D A T A ( G P B <I) , I = 1 , 6) I' YAK M " 1 8 8 E K ' , , MER S ' , , P I BY' '0 ,-K U R T' , , APR E ' I 
DATA (DP~S(I),1=1,1J) I'YAKM','83EK','MERS','PIBY','KURJ', 

* , EGA L ' , 1 8 ASK ' , , :; U H ro 1 , , Y I K q , , , APR E ' I 
DAT~ (GPaS(I),I=1,~) I'YAK~','8BEK','~EDS',IPI8yl,'KREG', 

*'EASK','BUHR','YIK~','ADRE'I 
DATA (DPDH(I),I=1,6) /'YAKM','8BEK'j'MERS','PI3Y','KURT','AKTR'1 
DATA (GPDH(I),I=1,6) /'YAKM','8BEK','MERS','PIBY','KURT','AKTR'1 
DATA CDPRBYCI),I=1,~) "SOYA','12BK','YIKA','KURT','APRE'1 
DATA CGPRBYCI),I=1,S) /'BOyA','128K','YIKA','KURT 1 ,'APRE'1 
D A T A . (D P.o. p Y CI) , I = 1 , 4) 0 I' 8.0 Y ~ 'J_ ' IN I( S ' , 'oK U ~ T ' , , APR E ' I 

000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
ODD" 
000 
000 
000 
COO 
000 
000 
000 
000 
000 
000 
000 
000 
GOG 
000 
000, 
COO! 
GOO 
000 
DOC 
000 

I 

OOOi 
OOG i 

, 

000-
OOC: I ooq 
000 
oDd 
oDd 

I 

COG 
OOG 
cod 
Dod 
Goj 
OO~ 
00: 
CO~ 
aOi 



_ ........ _.,._ ... _-.- .~ .~., --, •• -, ..... t".." ,,'-"(\. '. n.-r\L. # UUUl.. 

DATA (nPKBY(!),1=1,3) j'BGIN"~KURT','ApRE'1 . oooe 
DATA-(GPKBy'.(I),1=1,3) I'BOIN',~KURT'·,.'APREf/ oooe 
DATA (DPZBR(1),1=1;9) /'BOYA','12BK','Y1KA','KURT','EGAL','ZBAS', oooe 

*'BUHR','YIKR'~'APRE'/ - .... . . '0000 
DATA (GPZ BR (1) ,1=·1; 9) "·BOY A', '12BK I,' Y 1KA ' , 'KURT',' EGAL' ,t ZB AS I; coDe 

* ' B U H R ' , I Y I K R t. ~ • APR E 'r . '. - .' 0000 
DATA (DPiBA(I),1=1,8) I'BOYA','INKS','KURT','EGAL', 'ZBAS','BUIfR',OOOC 

. *'YIKR','APRE ' / . 0000 
' ... D A TA (G P.Z B A(l ) , 1=1 ,8) ,I BOY A' " ! NK S i, I KURT I, I. E.G A L ' , • Z BAS' , t BUH R t·, 000 a 
'*'YIKR','APRE ' / . - Ooon 

.** ** ** ** **** ** ** **** *** * ** ** ** ****"**** * * *;;**~.* ** **** ** ** ******'* * ** DODO 
,************~*****************************.*********************** 0000 

DATA'(P01(1)~1=1,8j/01,02,03,27,04,28~25,~6/ DODO 
DAT~ (P02(1),I=1,11) 105,06;07,08,02,03,27,04,28,25,26/ DODO 
DATA (P03(I),I=1,8) /29,33~34,38j36~31,40,42/ 0000 
DATA (P04 0),1=1,8) /29,33,34,35,30,31,39,41/ . 'l. oooe 
D AT A( PO 5 <I ) , I = 1 ,4 ) I 01 , 02, 03, 041 .. 00 Q a 
DATA {P06(I),I=1,4) /01,82,03,041 DODO 
DAT~ .(P07(I),I=1,7} 105,06,07,08,02,03,04/· 0000 
DATA (P08(I),1=1,7) /05,06,07,08,82,03,04/' oood 
DATA (P09(I)~1=1,4) 129,3P,31,32/ ooot 
DATA (P10(I),1=1,S) 129,84,36,31,371 DODO 
DATA (P11 (1),1=1,5) /09,10,11,25,261 oooe 
DATA (P12(I),1=1,5) /12,13,25,14,261 oooe 
DATA (P13(I),I=1,8)/15,10,16,17,85,18,25,261 oooe 
DATA (P14(I),r=1,5) /19,10,20~2S,26/ oooe 
DATA (P1S(I),I=1,5) /21,10;22,25,261 oooe 
DATA (P16(I),I=1,S) /23,81,24,25,261 COO! 
DATA (P17(1),I=1,S) 101,82,03,04,261 oooe 
DATA (P18(I),I=1,9) 101,05,06,07,08,82,25,04,261 coDe 
DATA (P19(I),1=1,4) 143,84,44,46/ oooe 

.DATA CP20CI),I=1,4) 143,44,45,461 oooe 
DATA (P21 0)·,1=1,6) 143,84,48,49,51,53/000C 
DATA (P22(I),r=1,6) /43,84,~7,49,50,52/ coDe 
D A T A ( P 23 ( I) , 1= 1 , 1 0) I 4 3 , 84 ; 4 8 , 54 , 8 3 , 56, 5"'8, 60 , 6 2 , 641 000 ( 
DA~A (P24(1),I=1,9) 143,84i47,54,55157,59,61,631 oooe 
DATA (P25(I),I=1,6) 143,84,48~65,67,681 0001 
DATA (P26(I),I=1,6) 143,84,47,65,66,681 0001 
DATA (P27(1),I=1,5) 170,85,72,80,641 0001 
DATA (P2aCI),r=1,S) /69,85,71,79,631 0001 
DAtA (P29(I),1=174) /74,76,80,641 0001 
DATA (P30(I),1=1,4) 173,75,79,63/ ooo~ 
DATA (P310),I=1,3) 178,80,641 0001 
DATA (P32(I),1=1,3) 177,79,631 ooo~ 
DATA (P33(I),I=1,9) 170,85,72,67,56,86,60,62,641 0001 
DATA (P34(I),I=1,9) 169,85,71,66;S6,86,59,61,631 GOOl 
DATA (P3S(I),I=1,8) /74,76,67,56,86.160,62,64/- 000' 
DATA (P30(I),I=1,8) /73,75,66,56,86,59,61,631 ooo~ 

**********~******************************************************* 000' 
**********************************************************~******* 000' 

WRITE(6,99) 

000' 
000' 
000' 
COO· 

99 FORMAT(1H1,1X,'SIP.NO 
. */,125(1_1),//) 

MArl.KOD ',10X,' PRO S E S S IRA S 1',000' 

100 READ(4,10) LN 
10 FOR~AT{I3) 

IF(LN.GT.18Y GO TO 1120 
~OO READe4,11) LN,SIPNO,KD1,KD2,DES,VR,ZBOY,AC,TUY,DKOD 
11 FORMAT(I3,IS,I2,I3,I5,1X,I2,6X,I5j2I1,7X,I1) 

IF(SIPNO.EQ.OOOOO) GO TO 100 
IF(LN.GT.18) GO TO 1120 

LOTLARA GORE PROSES 'SIRALA'UNI aUL 

COO . 
000' 
000 
000' 
000' 
coo 
000' 
coo 
000. 
COO 



TV,.8EYAZ IeIN 
IF(LN.EQ.1) ~O~O 101 

,'GO 'TO 150'; 
101IF(TUY~'EQ.O)'-GO·'T0102"" " 

, ~WR I TE (6,12)S IP NO, K 01, K 02; (TVBTY(I), 1=1 ;,11 )' ,'" 
,'WRITE<'3~8i)' SIPNO,KD1,KD2;CP02(1),I=1,11) 

1~fORMAT~2X'I5,2X,12'I3,5X,15(A4,2X» " 
'8 2; FORMAt ,( 1.)(, I 5 ~ 1 X, I 2', 13,1 X ,'1 5( 12 ,1 X) ) c; , , 

,'GO TO 900 : " ' " ,',,' " ',', ' ", ' 
1 0 2 W R 1 T E ( 6,1 2 ) , SIP NO, K 0 1 , K 0'2,. CT VB T Z ( 1) , 1= 1,8 ,. 

'WRITE(3,82),' SIPNO,K01,K02,(P01'(I),1=1,8) 
GO TO 900 " ' 

'TV ANtHROIOLICIN ' 

1 5 0 ,I F CL N • E Q •. 2 ): GOT 0 1 51 
GO TO 200 

151 IF ( TU Y .EQ • 0) GO TO 152 '" , , ' , 
, W R I T E, ( 6 , 1 2) S I PN 0 , K 0 1 , K D 2 ,( TV T YAH <' I ) , 1=1 ,7 ) , ( ANT BY (1) j I = 1 ,5 ) 
~RITE,(3,82) SIPNO,KD1,KD2,(P07(I),I=1,7),(P12(I),I=1,5) 
GO TO 900 

152 ~RITE(6,12) SIPNO,KD1,KD2,(TVTZAH(I),I=1,4),(ANTBY(I),I=1,5) 
WRITE(3,82) SIPNO,KD1,K02,(P05(I),1=1,4),(P12(I),I=1,5) 
GOTO 900 

200 

201 

202 

220 

221 

223 

222 

224 

TV TERINDOZOL LOTU 

IFCLN.EQ.3) GO ,TO 201 
GO TO 220 
IF(TUY.EQ.O) GO TO 202 
WRITE(6,12) SIPNO,KD1,~D2,(TVTYAH~I)~I=1,7),(TERBY(I)'I=1,5) 
WRITE(3,82)'SIPNO,KD1,KD2,CP07(I),I=1,7),(p11(I),~=1,S) 
GO TO 900 
WRITE(o,12) SIPNO,KD1,KD2,CTVTtAH(I),I=1,4),(TERBYCI),I=1,S) 
WRITE(3,82) SIPNO,K01,K~2,(P05(I),I=1,4),(P11(I),I=1,5)' 
GO TO 900 

TV DISPERS/REAKTIF ACIK LOTU 

IFCLN.EQ.4) GO TO 221 
GO TO 240 
IF(AC.EQ.O) GO TO 222 
IF'(TUY.~Q.O) GO TO 223 
WRITE(6,12) SIPNO,KD1,KD2,(TVTYAH(I),I=1~7),(DRBY(I),I=1~8) 
WRITECi,S2) SlPNO,KD1~KD2,(P07CI),I=1,7J,(P13(I),I=1,8) 
GO TO 900 
WRITE(6,12) SIPNO,KD1,KD2,(TVTZAH(I),1=1,4),CDRBYCI),I=1,8) 
~RITE(3,82) ~IPNO,KD1,KD2,(P05(I),I=1,4),(P13(I),I=1,8) 
GO TO 900 
IF(TUY.EQ.O) GO TO 224 
WRITE(6,12) SIPNO,KD1,KD2,(TVTYH(I),I~1,7),CDRBY(I)jI=1,8) 

WRITE(3,82) SIPNO,KD1,KD2,(P08(I),I=1,7),(P13(I),I=1,S) 
GO TO 900 
WRITE(O,12) SIPNO,KD1,KD2,(TVTZHCI),I=1,4),(DRBY(I),I=1,8) 
W R I T E ( 3 , 8 2) SIP NO, K 0 1, K 0 2, ( PO 6 C 1) II = 1 , 4 ) , ( P 1. 3 C I ) ,.1 = 1 , 8 ) 
GO TO 900 

TV DISPERS ACIK LOTU 

240 IF(LN.EQ.S) GO TO 241 

IJvw 
Dod 
Dod 
ODd 

. Dod 
" t' ,DOG , .. ' ,oo~ 

,z,,' ooq 
, 'OOG 
:ooq 

DOG ", ooq 
'ooq 
OOG 
OO~ 
OO~ 

, 'l, DOC 
OO~ 
OO~ 

" OO~ 
OO( 
OO~ 
OO( 
DOC 
ooi 
001 , I 

001 
Oat 
od! 
col 
oo~ 
oo~ 
001 
00 
001 
,00 1 

00 
00 
00 
00 
00 
001 
00 
o cl 
001 
001 
ooi 
001 
a (); 
00: 
00: 

. 00 
001 
00; 
00 
00' 
00' 

I co 
00 
0.0 
06 

GO TO 260 00 
,241 IF(AC.EQ.O) GO TO 242 ad 

IFCTUY.EQ.O) GO TO ~43 00 
WRITE(6,12) SIPNO,KD1,KD2,(TVTYAH(I),I=1,7),(DBytI),I=1,S) 00 
W R I T cO , 8 2 ),' SIP NO" K D 1 , K ,D 2 , ( PO 7( 1) ,r = 1 , 7 ) ~ (P 1 4 ( I) , I = 1,' 5 ) , , 00 



GOT 0 .Y Ou . ," 1", ," . . 

243 WRITE(6,12) ~IPNO'KD1~KD2,(TVT1AH(1),I=1,4)~(DBY(1),I=1,S) 
WRITE(3,82) ~SIPNO'K01'KD2'(POS(I)'1=1,4)'(P14(I),I~1rS) 
GO TO 900 .. ': '. " . ' 

242IF(TUY~EQ.0)'GOTO ,244'· , .,.' '" .. 
cWRltE(6~12) SIPNO,KD1,K~2,~TVTYH(I),I=1,7),(bBY(I),I~1;S), 
WRITE(3,82)SIPNO~KD1,K02,(P08(I)'I=1;j),(P14(1),I=1,S) , 

"GO TO 900 . " ' '" , "," ". ' , ", 
244 W Rl TE (6,12) .S IP NO ,'KD'1-, K 0 2, (TVTZ H (1) , I'~1, 4),( DSY (1), I ~1 ,5) 
.- - .: W R I T E C3, 8 2 ) SIP NO, K 01 ,K 0 2, ( PO 6 ( I) , I = 1 , 4 ) , ( P 1 4( 1> , 1= 1 , 5 ) 

GO TO 900 ~ ',., ' . ' 

TV DISPE~S/INDANTHREN ACIK Lb~u 
, .. 

260 IFCLN.EQ.6) GO TO'261 
:GO TO 280' _ , 

261,IFCAC.EQ.0) GO TO 262 
IFCTUY.EQ.O) GO TO 263 
WRITEC6,12) SIPNO'KD1'KD2~(TVTYAi(I)'I=1,7)'(DISY(I)'I=1,5) 
WRITEC3,82).SIPNO,KD1,KD2iCP07(I),I=1,7),CP1S(1),I=1,5) 
GO TO 900 

263 WRITEC6,12)SIPNO,KD1,KD2,(TVTZ~H(I)~I=1,4),(OIBY(I),I=1,5) 
WRITEC3,82) .SIPNO,K01,KD2,CPOS(I),I=1,4),(P15(1),1=1,5) 
GO TO 900 . " ",. 

262 IFCTUY.EQ.O) GO TO 264 
WRITEC6,12) SIPNO,K01,K02,(TVTYHCI)~I=1,7),COIBY(1),I=1,5) 
WRIlEC3,82) SlPNO,K01,KD2,CP08(I),I=1,7),CP15(I),1=1,S) 
GO TO 900 . 

264 WRITE(6,12) SIPNO,KD1,KD2,(TVTZHCI),I=1,4),(DI8YCI),I=1,S) 
WRITEC3,82) SlPNO,KD1,KD2,(PO~CI),I=1,4),(P15CI),I=1,S) 
GO TO 900 

TV DISPERS ORTA LOTU 

280 IF(~N.EQ.7) GO TO 281 
,GO TO 300 

281 IF(TUY.E~.O) GO TO 282 
W R I T E (.6, 1 2 ) SIP NO, K 0 1 , K D 2 , (T V T Y H CI ) , 1=1 , 7 ) , (D BY ( I ) , I = 1 , 5 ) 
WRITE(3,82) SIPNO,KD1,KD2,(P08C!),I=1,7),(P14(I),I=1,S) 
GO TO 900 

282 w R I T E ( 6, 1 2) . SIP NO, K 0 1 , K D 2, C TV T Z H ( I) , 1= 1 , 4) , C D BY C 1) , 1=1 , 5 ) 
WqITE(3~B2) SIPNO,KD1,KD2,(P06CI),I=1,4),(P14CI),I=1,S) 
GO TO 900 

TV DISPERS/REAKTIF ORTA LOTU 

300 IFCLN.EQ.8) GO TO 301 
GO TO 320 

301 IF(1UY.EQ.0) GO TO 302 
WRITEC6,12) SlPNO,KD1,KD2,(TVTYHCI),I=1,7),(DRBYCI),1=1,8) 
WRITE(3,82) SIPNO,KD1,KD2,(D08CI),I=1,7),(P13(I),I=1,8) 
GO TO 90Q 

302 WRITE(6,12) SIPNO,~D1,KD2,(TVTZH(I),I=1,4),(DR8Y(I),I=1,8) 
WRITE(3,c2) SIPNO,KD1,KD2,(~06(I);I=1,4),(p13(1),I=1,8) 

GO TO 9-Ja 

TV DISPERS/INDANTHRE~ ORTA RENKLER 

320 IF(LN.EQ.9) GO TO 321 
GO TO 31.0 

321 IF(TUY.E~.O) GO TO 322 
wRITE(o,12) SI?NO,KD1,KD2,(7VTYH(I),I=1,7),(DIBYCI),I=1,S) 
WRITE(3,32) SIPNO,KD1,KD2,(~08(I),I=1,7),CP1S(I),I=1,S) 

GO.TO 900 
322 WRIT~(6,12) SIPNO,KD1,KD2,(TVTZH(I),I=1,4),(DIBYCI),I=1,S) 

WRITE(3,82) SIPNO,KD1,KD2,(PQ6(I),I=1,4),(P1SCI),I=1,S) 

000 
" 000 

000 
000 

'I' .000 
,·;t- ·000 

000 
'0'00 
000 
000 

,.000 
coo 
000 
GOO 

'. GOO 
. 000 
'i 000 

~ COO 
., 000 
,000 
000 
000 
GOO 
000 
000 
000 
000 
000 
GOO 
000 
COO 
000 
COO 
000 
C:)O 
COO 
COO 
coo 
000 
GOO 
000 

, OClO 
eGO 
CDO 
OJO. 
C80 
CJO 
O'JO 
020 
C0~ 
C~J 

C:O 
C:: :J 
c:;o 
e ~.J 
c:o. 
oc·o 
C:'I) 

C:J 
C:'J 
C:J 
G': ) 
CJO 
0:0 
c:c 
C0J 



GO TO 900 

TVDIS~ERS/~UKURT LOTU 

340IF<·Li~~·EQ.10.0R.iN.~Q~11)GO 'TO ,.341 
.GOTO .360 «'" ".. .'. • . 

341 IF(TUY~EQ.0)GO,TO.342 . ...' . 
: WRITE(6,12) SIPNO,KD1,KD2,CTVTYHCI),I=1,7);(bKBYCI),I=1,S) z 
WRITEC3,82)SIPNO'KD1IKDi,CP08(I)~I=1,7),(p16eI)~I=115) .• 
GO' TO 900'- . . . 

342WRITEe6,12) SIPNO~KD1~KD2j(TVTZ~eI)'I=1~4),CDKBY(Ii'I=1rS) 
'. WRITEe3,82)SIPNO'KD1~KD~'{P06(I);l=1,4)~CP1i(I),I=1,S) 

'GO TO .900 ' 

TP LOTU~DAHA SONRA YAZIlACAK 

TV IPLIQI BOYA~I lOTU 

360 IF(LN.EQ.13) GO TO 361 
GO· TO 380 

361 IF(TUY.EQ.O) GO'TO 362 
WRITE(6,12) SIPNO,KD1,KD2,(TVITY(I),I=1,9) 
WRITE(3,82) SIPNO'KD1~KD2,(P~8(I),I=1,9) 
GO TO 900 

362 WRITE(6,12) SIPNO,KD1,KD2,(TVITZeI),I=1,S) 
WRITEe3,82) SIPNO,KD1,KD2,(P17(!),I=1,S)' 
GO TO 900 

PAMUK IPLIGI 90YALILAR LOTU 

380IFCLN.EQ.14) GO TO 381 
GO TO 400 

381 If(TUY.EQ.O) GO TO 382 
WRITE(6,12) SIPNO,KD1,KD2,CPITYCI),I=1,4) 
WRITE(3,82) SIPNO,KD1,KD2,(P20(I),I=1,4) 
GO ·TO 900 

382 WRITE(6,12) SIPNO,KD1,KD2,(PITZ(I)II=1,4) 
WRITEe3,82) SIPNO,KD1,KD2,(P1geI),I=1,4) 
GO TO 900 

PAMUK SEYAZ LOTU 

400 IFCLN.EQ.1S) GO TO 401 
GO TO 420 

401 IFCKD2.LT.200) GO TO 402 
WRITEC6,1Z) SIPNO,KD1,KDZ,(GPSCI),I=1,6) 
WRITEC3,82) SIPNO,KD1,KD2,(P22(I),I=1,6) 
GO 'TO 900, 

402 WRiTE(6,12) SIPNO,KD1,KD2,(DP8(I),I=1~6) 
WRITEC3,8Z) SIPNO,KD1,KD2,(~21(I),I=1,6) 

GO TO 900 

PAMUK 8ASKILI LOTU 

420 IF(LN.EQ.16) GO TO 421 
GO TO 440 

~21 IF(KDZ.LT.200) GO TO 424 
WRITEC6,1Z) SIPNO,KD1,KD2,(GPPSCI),I=1,9) 
WRIJEC3,8Z) S!PNO,KD1~KD2,(P24CI),I=1,9) 

GO TO 900 
424 WRIT~(6,12) SIP~O,KD1,KD2,('P~S(I),I=1,10) 

WRITE(3,82) SIPNO,KD1,KD2,(P23(I),1=1,1Q) 
GO TO 900 

P.A IV: U K D U Z BOY A LOT U 

ooi 
001 
001 

·.Dol 
., 001 

,.", '." 001 . s:..-: 

001 
, 001 

, 001 
001 
:001 
001 

:'001 
'001 
001 
00 

'-'=, 00 
..- 00 

00 
00 

001 
00 
001 

'uol 
001 

'00 

001 
00 
ooi 
001 
DO! 
001 

OOi 
001 

do! 
001 
00 
00 
00 
oq 
00 
ad 
oq 
00 
00 
od 
ad 
00 
00 
00 
ad 
00 
0'0 
ad 
00 

I 

00 
00 
ad 
00 . cd 
Ga 
00 
00 
DC 
OC 
DC 



'-" "- . ' ....... - .. - " ,._, --'~-;:--;;:-;;;~J;t---:----------~ ...... ' .'-:"----.... .......... -~ ....... ----....... ,;..' __ 
, 440 I F C IN. E Q. 17 ) GO TO '4 41 ~ , 6 ( 

GO TO 480 OC 
441 IF(KD2.lT.200),'(?"0·TO 442 .OC 

.'. I F (. D K 0 D • E Q • 1) GOT 0 .447 -: ' . 0 C 
GO TO 448' '.' . . . , '. .. ~. .OC 

447 W RI T E· ( 6, 1 2) . SIP NO., K t> 1; K D 2 , (G P DH <I ) ;, I = 1 , 6') , ( G P A BY C 1) , 1==1 , 4 ) 0 C 
. 'WRITE(3,82)SIPNO'KD1'KD2'(P26{I),I=1,6~;'(P30CI),I=1,4) ~ OC 

. "'GOTO 900.' . ' OC 
448 I F C D KO D. E Q .7)G 0 TO 449 , ". .' ... . .' . 00 

WRITEC6,12) SIPNO,KD1'KD2,(GPDH(I),I=1,6);(GPRB¥CI),i~1,5) 'OC 
WRITEC3,82) SIPNO'K01'KD2,CP~6CI),I=1,6);CP28CI),1=1,5)DO 
GO TO'900 . ' ..... ' .. " -... . . 00 

449 WRITEC6,12) SIPNO,KD1,K02;,CGPDHCI),I=1,6),CGPKBYCI),I=1,3) 00 
WRITEC3,82)SlPNO,K01,K02,(P26CI),I=1,6),(P32(I),I=1,3) Db 
GO TO 900 . . 00 

442 

454 

IFCDKOD.EQ.1) GO TO 454 
G.O TO 455 
~RITE(6,12)SIPNO'KD1'K02,COPOHCI)~I~1,6),(OPABYCI)'I=1,4) 
WRITEC3,82) SIPNO,KD1,K02,(P25(I),I=1,6),CP29CI),I=1,4) 
GO TO 900 . 

455 IFCDKOD.EQ.7) GO TO 456 
. WRITE(6,12) SIPNO,KD1,KD2,CDPDHCI),1=1,6),CDPRBYCI),I=1,5) 

WRITEC3,82) SIPNO,KD1,KD2,CP25(I),I=1,6),CP27CI),I=1,S) 
GO TO 900 
WRITEC6,12) SIPNO,KD1,KD2,CDPDH(I),I=1,6),(OPKBY(I),I=1,3)' 
W~IT~(3,82) SIPNO,K01,K02,CP2SCI),I=1,6),(P31(I),I=1,3) 
GO TO 900 

PAMUK ZEMIN BOYAl'I BASKIlI lOTU' 

480 IFCLN.EQ~18) GO TO 481 
GO TO 520 

481 IF(KD~.LT.200) GO TO 482 
IFCOKOO.EQ.1) GO TO 485 

,-

WRITE(6,12) SIPNO,KD1,K02,(GPOH(I),I=1,6},(GPZBR(I),I=1~9) 
WRITE(3,82)SIPNO,K01,K02,(P26CI),I=1,6),(P34(I),1=1,9) 
GO TO 900 

485WRITE(6,12) SIPNO,KD1,KD2,(GPDH(I),I=1,6),(GPZ8ACI),I=1,8) 
WRITEC3,82) SIPNO,KD1,KD2,(P26(I),I=1,6),(P36(I),I=1,S) 
GO TO 900 

482 IFCDKOD.EQ.1) GO TO 48e 
WRITE(o,12) SIPNO,KD1,KD2,(DPDH(I),I=1,6),(DPZBRCI),I=1;9) 
WRITE(3,32) SIPNO,KD1,KD2,(P2S(I),I=1,6),(P33(I),I=1,9) 
GO. TO 900 

488 WRITE(6,12) SIPNO,KD1,KD2,(DPDH(I)~I=1,6),(DPZ8ACI),I=1,8) 

WRITE(3,82) SIPNO;KD1,XD2,CP25(I),I=1,6),(P3S(I),I=1,8) 
G-O 10 900 

TP LOTU 

520 If(LN.E~.12) GO TO 521 
WRITE (6,13) LN 

13 FORMAT(////,10X,'LOTNO = ',13,////) 
GO TO 1120 

521 .IF(DES.EQ~10001) GO TO 522 
GO TO 540 

522 IFCKD2.LT.200) GO TO 523_ 
W~ITE(6,12) SIPNO,KD1,KD2,(GT08(I),I=1,8) 
WRITE(3,32) SIPNO,KD1,KD2,(P04~I),I=1,a) 
GO TO 900 . 

523 WRITE(6,12) SIPNO,KD1,KD2,(DTP8(I),I=1,8) 
WRITE(3,82) SIPNO,Kb1,KD2,(P03(I),I=1,S) 
GO TO 900 

<i. 00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
0.0 
Db 
00 
00' 
00 
00 
00 
00 
00 
00. 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
0.0 
co 

.00 
co 
00 
00 
00 
00 
00 
00 
co 
00 
00 
00 
co 
OC 
00 



: .:' ...•.. . ~_ ... >v.,:.: (." - ... ; .. ,.-:' .... :":-

540 IF(KD2.LT.200)GO TO 560 
,If(OKOO.EQ.1> GO TO 541", 

, GO'TO 54,2, " , '.." ,'" ", " , .. 
,541 ,WRITE(6,1 2) SIPNO,K 1>1 ,K02, (GT PH (1)'; 1=1,4) ,(ANTBY( I), 1=1,5) 
" WRITE (3 ,8'2) SIPNO;KD1~'KD2, C P09CI),I =1',4)/(P12 (n ,1=1,5) 

'(;O"T0900 , ':', ,: : '<,' "'", , 

5421 F'U)KOO-. E Q .2)G·0"TO '543 ' -: 
~0~0544 ,,', . . .. ' , " 

543WRITE(6~12)SIPNO,KD1,K02~CGTPH(I)~1=1;4);~DBY(I),I=1,5) 
wRi TE(3,8 2 ).S I.PN'O,KD1,K 1>2, (P09( I) ,1=1 ;4), (~14 (1),1=1,5) 

. GO TO 900 . . . ; ," . 
544 IF(DKOO.EQ;.3)GO TO 545, 

. GO' TO 546 ," '.' '. ,'" .' . ',' ...,.. ",' '. ," . . . 
545 WRITE(6,12) SIPNO~K01,KD2,(GTPH(I),I=1,4),{ORBY(I),I=1,8) 

,WRr"TE(3,82) 'SIPNO, K 01,K D2;(P09( I) ,.1 =1;4) ,CP 13 C 1),1=,1,8) ,GO TO 900 '.' ..,.. .' .. ' , ' . 

546 IFCDKOO.EQ.4)G6 TO 547 
GOTO' 548 . . . ,. . " ' 

547 . W R I T E C 6 ,1 2) 's 1 P NO, KD 1 , K 0 2, ( G T P H CI ) /1 =1 ; It} , ( D 1 B Y ( I ) , 1=1 , 5 ) 
WRITE(3,82) .SIPNO,KD1,KD2,(PoiCI),I=1,4),(P1S(I),I=1,S) 

,GO TO 900 
548IFCOKOD.EQ.5) ,GO TO,549 
666 .WRITE(6~14) DKOO 

14 FORMATCIIII,10X,'BOYA KODU = ',I1,SX,'LISTEOE 'YOK ',1111) 
GO TO 900 

549 WRITEC~,12) SIPNO,K01,KD2,CGTPH(I),I=1,4),(DKBYCI),I=1,S) 
WRiTE(3,82) SIPNO,KD1,KD2j(P09(I),I=1,4),CP16CI),I=1,5) 
GO TO, 900 

560 IFCDKOO.EQ.1) GO TO 561 
GO TO 562 , 

561 ,wRitEC6,1~) SIPNO,KD1,KD2,(DTPHCI),r=1,S),CANTBY11),1=1,5) 
WRITE(3,82)SIPNO,KD1,KD2,(P10ci),I=1~5},CP12(I),I=1,5) 
GO TO 900 ' 

562 IFCDKOD.EQ.2) GO TO 563 
GO TO 564 

563 WRITEC6,12) SIPNO,KD1,KD2,·(OTPHCI),I=1,S),(DBYCI),I=1,S) 
WRITE(3,82) SIPNO,KD1,KD2,(P10(I),I=1,5),(P14(I),I=1,5) 
GO TO 900 

564 IFCDKOD.EQ.3) GO TO 565 
GO TO 566 

565 WRITE(6,12) SIPNO,KD1,KD2,CDTPHCI),I=1,5),(DRBYCI),I=1,8~ 
WRITE(3,82) SIPNO,KD1,KD2,(P10(I),I=1,5),(P13CI),I=1,S) 
GO TO 900 

566 IFCDKOD.EQ.4) GO TO .567 
GO TO 568 

567 W R I T E C 6, 1 2) SIP NO'; K D 1 , K D 2, C D T P H C I) , ! = 1 ,5) , C 0 l~a Y'( I ) , 1=1 ,_5 ) 
WRITEC3,82) SIPNO,KD1,KD2,CP10CI);I=1,5),CP1SCI),I=1,5) 
GO TO 900 

568 IFCDKOD.EQ.5) GO TO 569 
GO TO 666 

569WRITECo,12) SIPNO,KD1,KD2,CDTPHCI),I=1,5)~CDKBY(l),I=1,5) 
WRIT~C3,82) iIPNO,KD1,KD2,CP10(I},I=1,S),CP16(I),I=1,5) 
GO TO 900 

LOTLAR BITTl VE PROSESLER YAZILDI 
FILE = 3 LL/PROSES 

1 2 O'W R I T E C 6 ,1 5) 
15 FORMATCIIII,10X,'LOT NO 18 DEN BU~UK, STOP ••• ',/1/1) 

WRITEC6,16) 
16 FORMATCII,1'OX,' PROSES YAZIMLA~I BITMlSTIR ',I) 

STOP 
END'. . - .... ... ..... ~ - . ...... .. ... - ...... .. -"- ... '.. - . '"' . - - .... - ...... ... .. ... . -

, , " - ".00 
OC 
DC 
~C' 

OC 
. ,- ;~.:: 00 

OC z 00 
00 
00 
OG 
00 
00 
be 
00 
00 

<i, GO .. 00 
00 
00 
00 
00 
00 
co 
00 
00 
00 
co. 

. 00 
OG 
00 
00 
00 
00 
00 
00 
DC 
00 
00 
00 
co 
DC 
DC 
00 
00 
00 
oc 
0(, 
OC 
01] 
OC 
00 
00 
or ... ' 
GO 
DC 
OC 
CC 
DC 
0: 
C; 
dc. 
DC 
DC 
00 
00 
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UI/LLS/HIZPRG 

Machine/Process Matrix Generator 



" 

ILE: U1/LLS/HIZPRG RCDLGTH/BLCK: 90/20 EOFP: 79 DATE: 09/13/84 THURSDAY 

IL~4=U1/LlO/HIZ,UNIT=DISK,RECORD=125~BLOCKING=25 00 
.", 00 

.!~;,. . 
00 

IMPLICIT i~TEGE~ (A - Z ') 
DIMENSION A(90,37) 

.~ . 00 
00 
PO 
00 

.. . 00 
142*0,100,47*01 00 
1120"27*0~120,61*Or 00 
j30~0,6~,~7*0,60,4*0,80,10*0,~0,25*01 00 
:/29*0/4'0,5*0,80,'10*0,40,80,42*01. 00 
115*0,70~39*0,70,11*0,70j22*Of 00 
J50*P,120,31~0,120,7*01 ~~ 00 

DATA (ACI~1),I=1,90) 
DATA CACI,2),I=1,90) 
DATA' CA(I,3)',I=1~90) 
~ArA CACI,4),I=1,9b) 
DATA. CACI,5),I=1,90) 
DATA (ACI,6),I~1,90) 
DATA (ACI,7),I=1,90) 
DATA CACI,8),1=1,90) 
DATA CA(I,9),I=1,90) 

J12*0,~0,8*0,60,0,60,50*0,4*60;12*01 GO 
'/16*0,7'0,51*0,2*70,.20*01 ': ..... ' '. ·00 
14*0,50r5*0,SO,6*0~50,0,50,50*0'2*70,9*O,50"ool 

*8*01 
DATA (A(I,10),I=1,90) 

*0,20,49*0,2*20,16*01 
DATA (ACI,11),I=1,90) 

*0,20,49*0,2*20,16*01 
DAtA (ACI,12),I=1,90) 
D AT A ( A ( I ,:1 3) , I = 1 , 90 ) 
DATA (ACI,14),I=1,90) 

*8,46*0,3,5*0,3,13*01 
DATA (ACI,15),I=1,90) 

*8,46*0,3,5*0,3,13*01 
DATA (A(I,16),I=1,90) 

/9*0,,16,80*01 
169*0,70,20*01 .. 
10,3,2*0,3,5*0,8,6*0,3,0,3,0,8,0, 

001' 
00 
00 
00 
00 
DC 
DC 
DC 
DC 

·OC 
OC 
GC 

*8,46*0,3,5*0,3,13*01 DC 
DATA (A<I~17),I=1,90) 10,3,2*0,3,5*0,8,6*0,3,0,3,0,8;0, ec 

*8,46*0,3,5*0,3,13*01 OCI 
D AT A (A (I ,1 8) , 1=1 , 90) 1 0, 3, 2 * 0 , 3, 5 * 0,8, 6 * 0,3,0,3,0, 8, 0, 0 C I 

*8,46*0,3,5*0,3,13*01 OCI 
DATA CACI,19),I=1,90) 10,3,2*0,3,5*0,8,6*0,3,0,3,0,8,0, nC

I 

*8,46*0,3,5*0,3,13*01 oel 
DATA (A(I,20),I=1,90) /71*0,3,5*0,3,12*01 oe l 

DATA (ACI,21>,I=1,90),/71*0,3,5*0,3,12*01 ad 
DATA (ACI,22),I=1,90) 156*0,2*50,27*0,50,4*01 00 
DATA (ACI,23),I=1,90) /56*0,50,100,32*01 DC! 
DATA (A(I,24),I=1,90) 158~0,12,25,30*01 o~ 
DATA (ACI,25),I=1,90) /58*0',12,25,30*01 eCi 
D AT A C A CI ,26) , I =1 , 90) 190 * 01 0 (I 

I 

DATA .(ACI,27),I=1,90) 161*0,40,9*0,40,18*0/, OCI 
DAT A (A (I, 2 8)', I =1,90) 14*0,50,22*0,50,4*0,50,10*0, SO, 16*0, 2 *5 0, C Ci 

*19*0,50,8*01 ee/ 
DATA (A<I,29),I=1,90) /3*0,23,2*0,27,18*0,23,27,6*0,27,56*01 CC' 
DATA (ACI,30),I=1,90) 12*0,37,2*0,37,41,17*0,37,2*41,6*0,41r4*0, CC 

*2*37,2~41,3*0,41,3*0,37,0,41,2*O,37,7*0,2*41,0,2*37,11*0,2*37,10*00C! 
* 1 . 0 ~I 

I 

D AT A ( A CI ,31 ) , I = 1 ,.90) 12 * 0, 1 9,2 * 0,1 9,1 8 * 0,1 9, 28,1 2 * 0,2 * 1 9, 2 * 28, 0 C: 
* 3 * 0, 2 8 , 3 * 0,1 9 , 0"2 * 2 8, 0, 23 , 7 * 0 , 2 * 2 8 , 0 , 2 * 1 9 , 1 1 * 0, 2 * 1 9 , 1 0 * 0 1 0 (I 

DATA (A(I,3~),I=1,90) 139*0,75,0,82,8*0,75,D,82,2*0,75,7*O,82, O~ 
*2*0,75,12*0,75,10*01 CO 

DATA (~(1,33),I=1,90) 13*O,32,5*0,16,3*0,16,20*O,32,2*b,32,42*0, G~ 
*16,9*01 oq 

DAiA (A(I,34),I=1,90) '/2'O,38,32,Q,38,37~17*0,38,O,37,4*0,32,D, GO 
'*37,32,0,2*32;2*38,9*0,38,4*0,38,10*0,2*38,11*0,38,11*01 Ori 

DATA (A(I,35),I=1,9~) /2*0,23,2*0,23,18*0,23,13*0,23,10*0,23, CC 
*15*0,2~23,11*0,2*23,1C*OI O~ 

DATA (ACI~36),I=1,90) 17~O,5,36*0,S,45*01 OC 
DATA (A(I,37),I=1,90) 17*0~5,36*O,S,45*01 OC 



,.00 1 OI =1',90··· 
~ W R I T E ( 4 , -11) ,( A ( I, J ), J = 1 ,37) 

11 'FORMAT(SX,37I3) 

10 CONTINUE 

STOP 
-END 

.,r : 

, \.lui." 

000 
,DOD 
000 

. '000 
':'" 000 

000 
000 
0.00 
000 
000 
000 
000 
000 
000 
000 

<l, 000 
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Dr/LLS/SPT 

Scheduling Model (SPT) Program List 



E: U1/LLS/SPT',RCDLGTH/13LCK:' 9{)/20 EQFP: 647 DATE:, 09/13184 ;THURSDAY Tl 
.' • ~ • • ..• ' •• ' "!-. : " ~ - '. • .., 

E 2=U1j(LrijSIPI~i,UNIT=DlSX~RECORD=90'BLoCKtNG=20 , ' .'.:oooe 
E3~J1 J LL DI P.RO I KI ,UNIT'=D I'SK,RECORD=90 ;'BLOCKING=20 <, "',. ,,:;'.:oooe 
E 4~u1/LLDrHIi'UNIT=DISK,RE~ORD=1Z5~BLOCKING=Z5' '~cooe' 
E . 6=Out,UNI T=PRINTE R·. "" ' , , , r oooe 
E 8=U1/L(D/SONIKliUNIT=bISi~REtORD=200'BLbCKI~G=25 ", oooe 

'oooe 
, -Joooe 

IMPLICIT INTEGER (A ~ Z)oooe 
REA(-TiM,SUR,HIZ,METRAJ,ZMN~MIN,TIME oooe 
REAL LAST,CLOCK,TIME38,TIME3~,ZAMAN,fARK oobc 

, , ' ,', oooe 
DIMENSION LO!NO(300),SI~NO(300)'~ETRAJ(300)~A£IL(300), oooe 
DIMENSION PROSES(300~15)'NPROS(300)~~IZC90,37)'NNSAy(39) ~ onoe 
DIMENSION MK(10),SP(10),MHAVUZ(39,ZOO),ZMN(ZbO),MAKC10),TIME(37}oooe 
~IMENSION NMAK(37),SNOCjOO),MHAVTR(Zob,39)JTIME38{150),TIME39C15o)oooe 
DIM ENS ION A L C 1 0 ) , A K ( 10 ) , , ",0 00 e 

WRITE C6,87'74) . 
74 FORMAT(5X,' STEP 0 BASLANGICI "~/,100C'*'» 

DO 21 1=1,500 
SIPSAY=I-1 
READC2,1,END=99) LOTNO(I),SIPNOCI),METRAJ(I),ACILCI) 

1 FORMAT(I3,15,13X,F6.0,7X,I1,7X) 
READ(3,2) CPROSES(I,J),J=1,15) 

2 FOR~ATC13X,15(I2,1X» 
NPROS (I )=1 

21 CONTINUE 
99 DC 22 J=1,90 

"REAb(4,3) CHIZ(J,K),K=1,37) 
3 FORMATC5X,37F3.0) 

22 CONTINUE 
DO 23 J=1,37 
NNSAY (J )=1 

23 ,CONTINUE' 

:12 

~ 1 3 

DO 2212 IHI=14,19 
HI Z (11 , I HI) =0. 
HIZ (22,IHI>=0. 
HIZ(24,IHI)=0. 
HIZ(77,IHI)=0. 
CONTINUE 
DO 2213,IG=20,21 
HIZ (72,IG )=0. 
HIZ (78, 1G )=0. 
CONTINUE 

DO 24 KK=1,SIPSAY 
K=PROSES(KK,1) 
J G= 1 

,DO 25 JJ=1,37 
IF(HIZ(K,JJ).EQ.O) GO TO 25 
r.',K(JQ)=JJ 
SP(JQ)=HIzeK,JJ) 
JQ=JQ+1 

25 CONTINuE 

oooe 
oooe 
oooe 
oooe 
00Q( 
OOO( 
oooe 
OOO! 
oooc 
0001 
OOOt, 
000: ' 
0001

1 000' 
GOO I 

\ 000-
000 
COO 
000 
000 
000 
COO 
000 
000 
000 
000 
000 
OOG 
COO 
000 
000 
COO 
000 
000 
000 
COO 
OOG 
000 
000 
000 
000 

:F(JQ.NE.1) GO TO 92 
WRITE(6,101) KK,SIPNO(KK),K 

101 FOR~AT(5X,I3,' Ncr SiRADAKi 
1 !CiN MAKiNA BULUNAMADI') 

SO TO 24 

',15,' NOLU SiPARiSiN ',12,' PR0SESi COO 

92 IF(JQ.NE.2) GO TO 91 
lZ=MK(1) 

COC 
ooe 
ooc! 
DOC 



UV Iv' (C:J , 
DO 35 II=1~Jc;i-1 
IZ=MKCI1)" .', .' 
IF (NN SA,Y (IZ) .EQ .'1>'GOT,076 
CONTINUE'\'" , ' 
DO, 26' KKK='1,J Q;;.'1 
TIM=O. ' ,. 
IZ=MK(KKK) 
bO 27 LKK~1,NNSAY(IZ)-1 

':"SIP=MHAVUZCIZ,LKK)' ' 
0028 11=1,SIPSAY . 
JJ= 11 .) 

:IF(SIP.EQ.SIPNO(11» 'GO TO 77 
I CONTINUE . 
, .p Q = PRO S E S (J J., 1 ) 

SUR=H1Z (PQ,'IZ) 
TIM=TIM+MET~AJ(KK)/SUR 

, CONTINUE 
ZMN(KKK)=T1M 
MAK(!<KK)=IZ 
CONTINUE 
NK=MAK(1) 
IT=1 
'MIN=ZMN (1) 
DO 29 12=2,JQ-1 
IF(ZMN(12).GE.M1N) GO TO 29 
M1N=ZMN CI 2) 
IT=I2 

I CONTINUE 
NK=MAK(IT) , 
MHAVUZ(NK,NNS'AY(NK»=SIPNO(KK) 
NNSAY(NK)=NNSAY(NK)+1 
GO TO 24 
MHAVUZeIZ,NNSAY(IZ»=SIPNOCKK) 
NNSAYCIZ)=NNSAYCI7)+1 
CONTINUE 
WRIT-E(6,4482) 

. ~.' . 

.. -;." 

FORMAT,(SX,' MHAVUZ MATRISI DOKUMU 20LIK' ,11) 
DO 80 1=1,37 
WRITE(6,4481) CMHAVUZCI,J)~J=1,NNSAyeI)-1) 
FORMATC2016,f) 
CONTINUE 
WRITEC6,84) 
FORMAT(1X,110C'*'),/) 
WRITE(6,83) (NNSAYC1),I=1,37) 
FORMATC/,1X,' NNSAY VEKTORU ',II,C10X,1015,),III) 

S T E P 1 

WRITEC6,1006) 
FORMAT(1X,' STEP 1 SONUCLARI ',1,1X,110('*'),/) 

DO 400 1=1,37 
TIME(I)=O. 
NMAK(I>=O. 
CCNTINU: 

IRR=J 
DO 621 1=1,37 
DO 629 J3=1,NNSAYCI)-1 
zr.'IN (J 3) =0. 

. CONTINUE 
IFCNNSAY(I).EQ.1) GO TC 450 
IFCI.NE.7) GO'TO 674 
Q=1 
DO 625 K=7,9 

'UtJ0UC 
" OOOOe 

OOOOt 
'OOOOc 

'" ,,'. ;OOOOt 
, tOOOOt 

, OOOOt 
r 00007 

, 00007 
,OOOOi 
OOOOi 
OOOOi 
OOOOi 
OOOOi 
OOOOi 

',OOOOi 
, <:£pOOO; 
-' OOOOE 

OOOOf 
OOOOf 
OOOOf 
OOOOf 
DOOOE 
DOODf 
OOOOf 
OOOOf 
OOOOE 
COOOS~ 

DODOS 
DODOS 
DODOS 
DODOS 
DODOS 
o OO,OS 
COOO~ 
DODDS 
COOOS 
0001 C 
0001C 
0001C 
0001C 
C001C 
0001C 
C001C 
0001C 
0001C 
0001C 
00011 
00011 
00011 
00011 
00011 
C0011 
00011 
00011 
00011 
G0011 
00012 
00012 
COO.1 L 
00012 
00012, 
00012 
00012 
00012 
0001;: 



DO 622 J=1,NNSAY(K)-1 
. SIP=MHAvuieK,J) . 

...• , "I 

·'D0623)_;1~SIPSAY .. . 
:LL:fL :, .. :' ... -;, ..... ::' ..... , _ '.' 

. ··IFes:rp. EQ,-sIPNo·eL})··GO··.T()·'673· -
23 CONTINUE' '.,' .. 
73 PROS=PROSESILLINPROSeLL» 

. ·SUR=HIZ(PRO·S,K)· .... 
,ZMNCQ)=ZMN(Q)+METRAJeLL)/SUR '. . .. ' . 

22CONTINU E 
'.' Q=.Q+1. ... .. 

25 CONTINUE. ' .... ~ . 
IFeZMN(1)~GT.ZMN(2).AN·D.ZMNef).GT.ZMN(3» GO TO 614 

. ':1 RR=1 . . . . 
~GO 10621· .. 

74 IFeIRR • .E·Q.0.AND.·I.EQ.8)GO TO 621 
.IFeIRR.EQ·.0.AND.I.EQ.9) GO TO 621· 
iN=1 . 

81 .IR=O· 
.00 '626 11=1,NNSAyeI)~1 
SIP=MHAVUZel,I1)' 
PO 627·J=1,SIPSAY 
JJ=J 
IFeSIPNOeJ).EQ.SIP) GO TO 671 

27 CONTINUE 
71 LOT=LOTNOeJJ)" 

IFeLOT.GE.1.AND.LOT.LE.11) GO TO 672 . . 
IFeACILCJJ).EQ.O) GO TO 675 
NMAK(I)=S1P 
PQ=PROSESCJJ,NPROSeJJ» 

SUR=H1Z(PQ,I) 
T1ME(I)=TIMECI)+METRAJeJJ)/SUR 
MHAVUZeI,11)=0 . 
NPROSeJJ)=NPROSeJJ)+1 
GO TO 621 . 

72 1FCLOT.NE."LN)GO TO 680 
1R=1 . 

75 PQ=PROSES(JJ,NPROS(JJ» 
SUR=H1lePQ,I) 
ZMN(11)=METRAJ~JJ)/~UR 
SNOCI1)=JJ 
GO TO 626 

80 ZMN(I1)=9999999Q. 
26 CONTINUE 

IF(IR.NE.0.OR.LOT.GT.11) GO TO 682 
LN= LN+1 
GO TO 681 

32 IT=1 
MIN=ZMN(1) 
1FC~NSAy(1).EQ.2) GO TO 888 
DC 630 12=2;NNSAY(1)-1 
IF(ZMN(I2).GE.MIN) GO TO 630 
M1N=ZMN (I2) 
1T=12 

30 CONTINUE 
sa NMA~(I)=M~AVUZ(I,IT) 

MHAVUZ(I,IT)=O 
!<Z=SNO<IT) 
N PRO s·( K Z) = N PRO S (K Z ) + 1 
TIME(I)=T1ME(It+MIN 
GO TO .621 

50 WRITE(6,1016) '1 
16 FORMAT(SX,IS,' NOLU MAKINANIN KUYRUGU 80S ',/) 
21 CONTI NUE 

000 
.. , 000 

000 
000 
'000 

~~.~~; 000 
. '.000 

~. .'. '000 
. ·000 
·000 
.·000' I 

000 
000 
000 
000 

• 000 
v. '000 

.. ·000 
OOp 
000 
000· 
000· 

.000· 
000· 
000-
000- . 
.000- . 
-OOO~ 
000-
O~~" 
000-
000-
000· 
000" 
~OD". 
DOD" 
ODD· 
000"1 
000· 
000-
000· 
000" 
boo-
000· . 
COO" 
000-
000-
OOQ-
000-
000-
000· 
OOO~ 

OOOi 
0001 
000-
000-: 
O~O..; 

000-
000· 
000": 
000-: 
COO-: 
DOD!, 
OOO~ 

0001 
CDD1i 



· " ... 
\tJ'RITE(6,511) (TI~E(I),I=1,;37) _ . 

i 11 FOR M,A T ( 1 0 X,. • , M A KIN A Z A MAN L A R I V E K TOR U t ,II , (1 0 x,. 1 0 F 1 0 .1 ) ,II ) 
'WRITE(6,512) ,--(NMAI«I),I=1,37)' '.':oi~,"::,> ",' "-,-, 0 

i12f-OR MA T C 1 0 X ,'MAKIN AUSTUN 0 EK:I.S IPAR I S--',l (,-C 1 ox, 1011 oi, If) 0 ', .. 

'j'IRITEC6;513) (NNSAY(I);Id:1,37)' , -' ",~., 
;13FORMATC10X,~_ 'MAKINA KUYRUGUNDAKI IS S'A~ISI','I,C10X,10116),'~/) 

, WRITE(6,514)~(NPROS(I},1=1~SIPSA~j _ 
;14f OR MA'T( 1 Ox~', S I PA R I S'l:ER IN,AlANAc AKI LK PRO C ESLER I I, 11,( 20 I 5» 

-WRITE(6~8175) ,'-' ,', 
'75 ~ORMAT(5X,' STE~2-3BASLANGICI 

,DO 220 1=38,39 ' 
DO 230 ,J=1,200 
MHAVUZ C I, J ),=0, 

, , I ,1 00 ( , * , ) ) 

DOC 
oDe 
DOC 

,DOC 
DOC 
DOC 
DOC 
DOC 
DOC 
DOC 
DOC 
DOC 
CDC 
DOC 
oDe 

~30 -CONTI NUE 
N N SAY, (-I ) = 1 ' 

~20 .cONTINUE 

_ <;:_ DOC 
-" DOC 

~40 

,DO 240 1=1,150 o' 

rIM E-3 8 C 1 ) = 0 • 
TIM E 39 (1) = 0 • 
CONTINUE 

STEP 2-,3 Y U K L E M E 
I 

B AS L I YO R 

LAST=1200. 
CLOCK=O. 

181 IRR=O 
ITT=1 
MIN=TIME( 1) 
DO 921 J=2,37 
IFeT1ME(J).GE.MIN.OR.N~AK(J).EQ.0)' GO TO 921 
ITT=J 
MIN=TIMEeJ) 

'21 CONTINUE 
ClOCK=TIMECITT)
WRITE(6,903) ClOCK,ITT 

'03 FORMATC/,2X," S:76 CLOCK = ',F8.1,37X,'80SAlAN MAK:',I4,/) 

aZEl PROSES DURUMU KONTROlU VE ISlEMI 
DO 9101 KZ=38,39 
PI=O 
IF(NNSAV(KZ).EQ.1) GO TO Q101 
DO 9102 KY=1,NNSAY-(KZ)-1 
IF(KZ.NE.38) GO TO ,946 
ZAMO,N=TIME38(KY) 
IF(ZAMAN.EQ.O.) GO TO 9102 
FAR K = C L 0 C K - Z AM AON 
IFCFARK.GE.480.) GO TO 947' 
GO TO 9102 

'46 ZAMAN=TIME39(KY) 
IF(ZAMAN.EQ.O.) GO TO 9102 

, FARK=CLOCK-ZA~AN 
IFCFARK.LT.720.) GO ~O 9102 

47, SIP=MHAvuzeKZ,KY) 0 

IF(KZ.EQ.38) TIME38(KY)=O. 
IF(KZ.EQ.39) TIME39(KY)=O. 
M H A VLl Z( K Z-, i< Y) = 0 
PI = 1 0 

DO 919 J=1,SIPSAY 
IS=J 
IFCSIPNO(J).EQ.SIP) GO TO 948 

19 CONTINUE 
48 N~XT=PROSESCIS,NPROS(IS» 

J K= IS 

DOC 
DOC 

o DOC 
DOC 

o DOC 
"OOC 

DOC 
CDC 
DOC 
CDC. 
DOC 
DOC " 

- DOC 
DOC 
DOC 
OO~ 

CDC 
oDe 
OOC 
OOC 
DOC 
DOC 
DOC 
CDC 
DOC 
DOC 
Goe 
DOC 
DOC 
OOC 
GOC 
oDe 
CDC 
oDe 
DOC 
DOC -
oDe 
ooc 
oce 
ooc 
oDe 
DOC 
OOC 
OOG 
DOG 
OOC 
-oDe 
oDe 



" U I V ~'/;) .:> 
102 CONTINUE " 
101 COt-{TINUE ..•........ 

" ... ;;,:. ,.". ", ."" 

if (CLOt K~"GT~ LAST') <GO<:T'O'9150 
~IP~NM~K(ITT) ~ 
NMAK(ITT)=O': .' 
~O 9i~ JJ=1~~IPSA~' . 

.JK=·JJ .... .' .'. 
IF(S~PNOCJJ).EQ.SIP) ~O TO 973 
CONTINUE 
NEXT=PROSES(JK;NPROS(JK» 
IF(NEXT.EQ.O)G.oTO· 9140 

.' . 

OZEL PROSES:DURUMU 8BEKLEVEYA12BEKLE 
I F ( N EXT • N E .84 .' AND. N EX T • N E • 8 5) GO 1: 0 91 3 5 
11=38 . 
IFCNEXT.EQ.'84) GO TO 998 
II?39 . . 

~98-IFCNNSAY(II).NE.1)GO TO 8231 
MHAVUZCII,1)=SIP 
NNSAY(II)=NNSAYCII)+1 
IFCNEXT.EQ.84) TIME38(.1)=CLOCK 
IF(NEXT.EQ.8S) TIME39(1)=CLOCK 
NPROSCJK)=NPROS(JK)+1' 
WRITEC6,7924)JK,NPROSCJK) 

~24 FORMATe/,2X,' SIP. NPROS : I, 217) 
WRITEC6,8232) II,SIP . 

.', ," 

' ... 

~32 FDRMAT(2X,'~:139'II30,'. MAKINANIN HAVUZUNA ',16,' ATANDI') 
GO TO 980 

~31 DO 941 K=1,NNSAY(II)-1 
IFCMHAVUZeII,K).NE.O) GO TO 941 
MHAVUZCII,K)=SIP 
WRITEC6,8001) II,SI? 'Cc -.,.-.~ 

)01 FORMATC2X,'S:14S'II30,'. MAKINANINHAVUZUNA ',16,' ATANDI ') 
IFCNEXT.EQ.84) .TIME38CK)=CLOCK 
IF(NEXT.EQ.85) TIME39CK)=CLOC~ 
N PRO S e J K) =N PRO S C J K ) + 1 
WRITEC6,7924) JK,NPROSeJK) 
GO TO 980 

141 CONTINUE 
MHAVUZeII,NNSAYCII»=SIP 
WRITEe6,8002) II,SIP 

)02 FORMATC2X,'S:153',I30,'. MAKINANIN HAVUZUNA ',16,' ATANDI ') 
IFCNEXT.EQ.84) TIME38CNNSAYCII»=CLOC~ 
IFCNEXT.EQ.85) TIME39CNNSAYCII»=CLDCK 
NNSAYCII)=NNSAYCII)+1 
NPRO$(JK)=NPROSeJK)+1 
WRITEe6,792.4) JK,NPROSeJK) 
GO TO 980 

ALTERNATIF MAKINA TESSITI 
135 IQ=1 

DO 923 J=1,37 
·IFCHIZ·(NEXT,J).EQ.O) GOTD 923 
SP(I~)=HIZ(NEXT,J) 
MK(IQ)=J 
IQ=IQ+1 

123 CONTINUE 
WRITE(6,7923) tMK(LI),LI=1,IQ-1) 

123 FORMAT(/,5X,' ALTERNATIVE MAKINALAR ',10(1X,I4» 

"EK aDs MAKINA VAR VE 7 8 9 DEGIL HEMEN YUKLE 

'. 

'DOC; 
OO( 

- DOC 
OO( 
DOC 

~~ -·OOC 
OOC 
DOC 

·OOC 
:·OO( 

DOC 
DOC I 

DOC 
. DOC 
oot 
DOC 

<i, DOC 
., DOC 

DOC 
OOC 
CDC 
DOC 
DOC 
OOC 
DOC 
DOC 
CDC 

OO~I 
OOC 

.OOC
I

! 

OOC 
DOC 
DOC 
OOC 
DOC 
DOC 
OOC 
OOC 
DOC 
000 
OOC 
000 
OOC 
DOG 
000 
OOC 
DOG 
000 
000 
coo 
000 
000 
000 
000 
000 
000 
OOG 
000 
ooc 
COO 
000 
COO 
000 
000 
000 
DOC 



_",. ___ ,._-_. __ ._ 1'-

IZ=MK(1). , 
if(NMAK(IZ).~E.b) GO TO 977 
IfCIZ.EQ. 7.0R~lZ.EQ.8~OR.IZ.EQ.9) GO TO 9772 

,NMAKCIZ)=SIP';"" ,,' 

,-,,,,,,,:u 

000 
000 
000 
000 , ,-WRI'TE"(6;'9'O'4) .··IZ',S'I:P .'. . . "~~~.""~'.". " 

04fORMAT(/,2X,"S:1BO',25X,'MAKINA',I4,t' YESIPARIS',IB,· 'YUKLENDI~j) nOD 
000 
000 
000 
000 

'., NPROS(JK)=NPROS(JK)+1 . 
. ,wRITE(6,7924)JK,NPROSeJK)."., 
~IME{IZ)~CLOCK+METRAJ(JK)/SPC1) 
If(lZ.EQ.ITT) GO Tb981 
IfCPl.EQ.1) GO TO 981 

',GO TO 9BO' 

TEK 80S MAKINA VE 7,8· VEYA 9 

r . 

000 
GOO 
000 
000 
000 

72 IF{IZ;NE.7)GO TO 9773 
.lfCNMAK(8).NE.0.OR.NMAKC9).NE.O)GO 10"977 

. NMAK(7)=.SIP 

000 
'~, 000 . 

., 000 
000 WRITE(6,S001) IZ,SIP 

01 FORMATC/,2X,'S:192';25X,'MAKINA',I4,' 
NPROS{JK)=NPROSeJK)+1 
WRITEC6,7924) JK,NPROS(JK) 
TIMECIZ)=CLOCK+METRAJ(JK)/SP{1) . 
IF(IZ.EQ.ITT) ~O TO 981 '. 
IFCPI.EQ.1) GO TO 981 
GO TO 980 

73 IF(NMAK{7).NE.0) GO TO' Q77 
N M A K( I Z ) = SIP 
WRITE{6,5002) IZ,SIP 

o 2 FOR MAT C / , 2 X, '. S : 201 ',25 x., , M A KIN A ' , 14, • 
NPROSCJK)=NPROSeJK)+1 
WRITE (6,7924)' J K,NPROS (JK) 
TIMECIZ)=CLOCK+METRAJeJK)/SP(1) 
IFCIZ.EQ.ITT) GO TO 981 
IF(PI.EQ.1) GO'TO 981' 
GO TO 980 

YE 'SIPARIS',I8,' YUKLENDI') ·000 
000 
000 
000 
000 
000 
000 
000 
000 
000 ... 

YE SIPARIS',I8,' .YUKLENDI') COO 
000 
000 
COO 
COO 
000 
COO 

TEK MA~INA FAKAT CALISIYOR KUYRUGUNA YUKL~ME YAP 
GOO 
000 
COO 77 DO .999 JKK=1,NNSAYCIZ)-1 

IFCMHAVUZ(IZ,JKK).NE.O) GO TO 999 
MHAVUZ(IZ,JKK)=SIP 
WRITE(6,8003) IZ,SIP 

03 FORMAT(2X,'S:213 1,I30,'. MAKINANIN HAVUZUNA 1,16,' ATANDI I) 

IFCPI.EQ.1) GO io 981 
GO TO 980 

99 COt-;TINUE 
MHAVUZCIZ,N~SAY(IZ»=SIP 
WRITE(6,8004) IZ,SIP 

04 FORMAT(2X,'S:219 1 ,I30,'. 
NNSAY(IZ)=NNSAY(IZ)+1 
IF(PI.EQ.1) GO TO 981 
GO TO 980 

'76 C1=1 
DO 9241 MD=1,IQ-1 
IZ=MKCMD) 

M A KIN A N I N H A V UZ UNA I, I 6, 1 . A TAN D I ') 

IFCNMAK(IZ).NE.O) GO TO 9241 
AL(C1)=IZ 
AK(C1)=MD 
C1=C1+1 

1.1 CONTINUE 
IFCcf.EQ.1> GO TO 9242 
IF(C1.NE.2) GOTO 9252 

'. IFCAL(1).EQ~7.0R.AL(1).EQ.8.0R.AL(1).EQ.9) GO TO 9254 
IZ=AL(1 ) 
GO TO 9243 

:s 2 DO 92 5 3 MD 1 = 1 , C 1 -1 
. -. . '. ~ .. . -- ;.. ," ". ..' ., ..... ; ----:'""":'.:;:;.:;:.~: - -::-" . 

COO 
000 
000 
COO 
000 
000 
000 
COO 
000 
COO 
000 
COO 
COO 
COO 
COO 
COO 
GOO 
000 
CCQ 
COO 
COCt 
coo 
eao 
coc 
000 
COO 
coo 



iF~AL{MD1);EQ.7.0R.AL(MD1).EQ~8~OR.ALCMD1).EQ.9)GO TO 9253000 
IZ~ALCMD1)' 000 
'~O TO 924~OOO 

253C~NTI~U~ ~~, ~OOO 
2 5~,., 1M" ZR:_AA~C(11'» .,. . , "", 000 
"'~"~·OOO 

:~FCrZ.NE.j) ~O TO .92~5 , 000 
.IFCNMAK(.8).NE.0.'OR.NMAK(9);NE.0) GO TO' 977 . rOOD 
. NM~K(7) =SIP ,:' .' 000 
WRITEC6,5521) IZ,SIP . '~~'.,OOO 

5 21 FOR MAT ( / , 2 X, , S: 247 ' , 25 X ,: • MA KIN A • ~ 14,1 , VE SIP A R IS' , 18,' Y U K LEN D I • )000 
, NPR OS (J K)=NPROS (J K) +1 000 

WRITE(6,7924) JK,NPROSCJK) 000 
TIMECIZ)=CLOCK+METRAJ(JK)/SP(MR) OQO 
IFCli.EQ.ITT) GO TO 981 ,000 
~FCPI.EQ.1) GO TO 981600 

'GO TO 980 . 'i. 000 
255 IFCNMAK(7).NE.0) 'GO TO 977 ~ 000 

NMAKCIZ)=SIP 000 
WRITEC6,5522) IZ,SIP 000 

522' FORMATCJ,2X,'S:256',25X,'MAKINA',I4,' 'VE SIPARIS',I8,' VUKLENDI') 000 
NPROSCJK)=NPROS(JK)+1 000 
'WRITEC6,7924) JK,NPROSCJ~) . 000 
TIME(IZ)=ClOCK+METRAJCJK)/SP(MR) 000 
IFCIZ.EQ.ITT)GO TO 981 000 
IFC.PI.EQ.1) GO TO 981 000 
GO TO 980 000 

242 

9~5 

DO 924 J=1,IQ-1 
IZ=MKCJ) 
DO 925 JJ=1,NNS~YCIZ)-1 
IFCMHAVUZCIZ,JJ).NE.O)GO 
CONTINUE 

TO 924 

Dod 
000 
000 
000 
000 
000 

ALTERNATIF MAKINADAN BOS OL~NA. HEMEN YUKLE 
IFCNMAKCIZ).NE.O) GO TO 974 
IFCIZ.EQ.7.0R.IZ.EQ.8.0R.IZ.EQ.9) GO TO 974 

2 43. N M A K ( I Z ) = SIP 

. 000 
000 
000 

·.000 
000 
000 , WRITEC6,905) IZ,SIP 

905 FORMAT(/,2X,~S:274',25X,'MAKINA',I4,' 

NPROS(JK)=NPROS(JK)+1 
WRITE(6,7924) JK,NPROS(JK) 
SUR=HIZ(NEXT,IZ) 
TIMECIZ)=CLOCK+METRAJ(JK)/SUR 
IF(IZ.EQ.ITT) GO TO 981 
IF(PI.EQ.1) GO TO 981 
GO TO 980 

MAKINA CALISIYOR KUYRUK 80S KUYRUGA KOY 
974 MHAVUZ(IZ,1)=SIP 

NNSAY(IZ)=2 
WRITE(6,8038) IZ,SIP 

YE SIPARIS',I8,' YUKLENDI') 000 
000 
000 
000 
000 
000 
enD 
000 
000 
000 
000 
000 

J38 FORMAT(2x,'S:236',I30,'. MAKINANIN HAVUZUNA ',16,' ATANDI ') 
coo 
0.00 
GOO 
COO 
COO 
000 
COO 
000 
000 
GOO 
GOO 
000 
000 
000 

IFCPI.EQ.1)·GO TO 931 
" GO TO 980 

924 CONTINUE 

KUY~UKTAN IS SECI~I 

DO 926 I=1,IQ-1 
·z MN (l ) = o. 
IZ=:'1KCI) 
TIM=TIME(IZ) 
DO 927 J=1,NNSAY(IZ)~1 
IF(~HAVUZ(IZ,j).EQ.O) GO 
SIPP=MHAVUZ(IZ,J) 

TO 927 



J (>'1=11 , 
IF(SIPP.EQ.SIPNO(II» GO TO 975 

28 CONTINUE '. 
75 PQ=PROSES(JM,NPROS(JM» 

sUR=inz(p Q,IZ) 
'T 1M=T I I>',+M'ET R·A J,(J M) I SU~ 

l7 CONTINUE 
2MNCI )=TIM ... ' ' 
MAKCI)=IZ, ':-

26 tONTLNUE. '. 
UYRUKTAN 'MINIMUM BULUNMASI 
.. 'IT=1 

MIN=ZMN(1) 
'DO' 929 J=2,IQ-1 
IF(ZMNCJ).GE.MIN) GO .T09·29 
MIN~ZMN(J) 
.IT=J· '. 

29 'tONTINUE 
MINIMUMU~ ILK BOS HAVUZELEMANINA K6YULMASI 

"lA=MAKC1T) 
. DO 930 J=1,NNSAY(IA)-1 

IFCMHAVUZe1A,J).NE.O) GO TO 930 
MHAVUZe1A,J)=S1P 
WRITE(6,8011) IA,S1P 

11 FORMATe2X,'~:324',I30,'. MAKINAN1NHAVUZUNA ·,16,' ATANbl I) 
IFCPl.EQ.1) GO TO 981 
GO TO 980 

30 CONTINUE 
MHAVUZ(1A,NNSAy(tA»=SlP 
WRITE(6,8012) lA,SIP 

12 FORMAT(2X,'S:330',I30,'. MAKINANIN HAVUZUNA',I6,' ATANDI .) 
NNSAY(IA)=NNSAY(IA)+1 
IFCPI.EQ.1) GO TO 981· 

OZEL MAKINA DURUMU MAK.NO= 7 VEYA 8 VEYA 9 
80 IF(ITT.NE.7.AND.ITT.NE.8.AND.ITT.NE.9) GO TO 982 

Q=1 
DO 931K=7,9 
Z,.,NCQ)=O. 
DO 932 J=1,NNSAY(K)-1 
IF(MHAVUZ(K,J).EQ.O) GO TO 932 
SIP=MHAVUZ(K,J) 
DO 933 L=1,SIPSAY 
LL=L 
IF(SIP.EQ.SIPNO(L» GO TO 983 

33 CONTINUE 
S3 PROS=PROSES(LL,NPROS(LL» 

SUR=HIZ(PROS,K) 
ZMN(Q)=ZMN(Q)+METRAJCLL)/SUR 

32 CONTINUE 
.Q=Q+1 

31 CONTINUE' 
IF(ZMN(1).GT~ZMN(2).AND.ZMN(1)~GT.ZMN(3» GO TO 984 
I RR =1 
WRITE(6,4521) 

21 FORMAT(1tix;' 7 ~IN ZA~ANI 8 VEYA 9 DAN KISA , ~ YI ~ALISTIRMA') 
IR~=1 DEMEKKI 7 KAY8ETTI 

IF(ITT. EQ. 7) GO 'TO 2214 
GO TO 9.132 

14 10Z=0' 
IF(NNSAY(S).EQ.1) GO TO 2215 
ITT=3 
! oz =1 
GO TO 982 

1 5 IOZ=O , 
IF(NNSAY(9).EQ.1) GO TO 981 
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·.lTT=9 
'. GO TO 982.' 

7 KAZANDI .. ", .,. ." 
~84 IF(~MAK~8)~NE~b.OR.NMAKC~)~NE.O) GO TO 98t 

ITT=7' .' . . . '. 

.. ; 

DOC 
DOC 
DOC 
DOC 
OOC 

LOT:VE ACI(DURUMKONTROLU 
982 'LN=1" 
991 lR=O '. 

DO.952 lZK=1,NNSAY(ITT)-~ 
I F C M H A V U Z <I TT ,. I Z K ) • N E • 0 ) GOT 0 953 

952 CONTINUE '. 
WRITEC6~8852} ITT 

.~ . 

y,: ·:·OOC 
OOC 
DOC 
DOC I 

DOC 
OO'C I 
DOC 

352 FORMAT(/,10X,I4,' NOLU MAKINA 80S,KUY~UGU 80S ',I) 

DOC I 

DOC i 

DOC 
OOC NNSAY(ITT)=1 . 

IFeIOZ~EQ.1) GO 'TO 221·5 
GO TO 981 

~53 DO 934 I=1,NNSAYCITT)-1 
If(MHAVUZ(ITT,i).EQ.O) GO TO 988 
SIP=MHAVUZeITT,I) 
DO 935 J=1,SIPSAY 
JKK=J 
IFCSIPNOeJ).EQ.SIP) GO TO 985 

935 tON'TINUE 
985 LOT=LOTNO(JKK) . 

IFCLOT.GE~1.AND.LOT.LE.11) GO TO 98h 
IFCACILeJKK).EQ.O) GO TO 987 
NMAK CITT) =SIP . 
WRITEe6,906) ITT,S!? 

:£ OOC 
.. OOC 

oDe 
DOC 
oDe 
DOC 
OOC 
OOC 
DOC 
DOt' 
DOC 
006 
DOC 

906 FORMATC/,2X,'S:384',25X,'MAKINA',I4,' YE SIPARIS',I8,' YUKLENDI') 
DOC 
DOC 
DOC PQ=PRCSESeJKK,NPROS(JKK» . 

SUR=HIZ (PQ, liT) 
TIMEeITT)=CLOCK+METRAJeJKK)/SUR 
MHAVUZeITT,I)=O 
NPROSeJKK)=NPROS(jKK)+1 
WRITE(o,7924) JKK,NPROS(JKK) 
IF(IOZ.EQ.1) GO to 2215 
GO 'TO' 981 

986 IFCLOT.NE.LN) GO TO 988 
IR=1 

987 PQ=PROSES(JKK,NPROS(JKK» 
SUR=HIZ(PQ,ITT) . 
ZMNCI)=METRAJeJKK)/SUR 
SNO(I)=JKK 
GO TO 934 

988 ZMN(I)=99999999. 
934 CONTINUE 

IF(!R.~E.0.OR .• LOT.GT.11) GO TO 990 
LN=LN+1 
GO TO 991 

S P T YApILMASI 
990 IT=1 

MIN=ZMf\i(1) 
IF(NNSAYCITT).EQ.2)·GO TO 992 
DC 936 12=2,~NSAY(ITT)-1 
IFCZMNCI2).GE.MIN) GO TO 936 
MIN=Z1{,N <I2) 
IT= 12 

936 CONTINUE 
9;2N~AK(ITT)=MHAVUZ(ITT,!T) 

WRITE(6,907) ITT,MHAVUZCITT,IT) 
907 FOR~ATC/,2X,'S:415'~25X,'MAKINA',I4,' 

MHAVUZeITT,IT)=O 
KZ=SNOCIT) 

DOC 
DOC 
DOC 
DOC 
ooe 
OOC 
coc 
OOC 
OOCI 
DOC 
COC 
CDC 
DOC 
00: 
OOC 
ooc l 

OO( 
OO~ 
CO\ 
CO~ 
CO{ 
OO( 
OO~ 
OO( 
O(l~ 

DC!: 
CO~ 
CO( 
OO{ 
ooc 
OOC 

YE SIPARIS',I8,' YUKLENDI') OOC 
DOC 
DOC 



NPROS (KZ) =NPROS (KZ)"'" .-

WRITEC6,7924).KZ,NP~OSCKZ) 
TI~ECITT)=tL~CKtMIN .. 
IFCIOZ. EQ.1) GO TO 2215 
G.O··TO 981 .' '~'. :. . 

·OOO! 
'OOO! 
OtjO~ 

. OOO~ 
.OOO! 

.... -'i:,. OOO~ . . . 

140 ~RITEC6,901} .SIPN~CJK),tLOCK .. 
101 FORMATC/,43X,I6,'NOLU SIPARIS',F11.1,'INcI 
'. :: GO "TO "980 ... " : ".:., : .; 

150 ~.R~ TE (6,902) CLOCK~LA:ST. '. 
102 FPRMATC/,tpx,'·SAAT =',F6.1,' 

,RAPOR BAS~AGIDAVE lL/S3S0NU=8 NOLU DOSYAYA 

WRITEC6,82) . 

DAKIKADA BlfTI',/)~ 

82 FORMATC5X,' 'MHAVUZMATRISI DOKUMU 
81 ~ORMATC20I6,/) . 

20 LIK .',11) 

DO 9500 1=1 1 39 
WRITEe6,81icMHAvuzeI~KLM),KLM=1'NNSAY(I)~1) . 
DO .9600 J=1,'200 . 
MHAVTR(J,I)=MHAVUZeI,J) 

,00. CONTINuE 
00 tONTINUE 

WRITE(6,9511) CTIME(I),I=1,37) 
,11 FORMATC10X,' ~AKINA ZAMANLARI VEKTORU ·,II,(10X,10F10.1),II) 

WRITE(6,9512) (NMAK(I),1=1~37) 

12 FORMATC1bx,' MAKINA USTUNDEKI SIPARIS ',II,C10X,10I10),II) 
WRITEC6,9513) CNNSAY(I)~I=1,39) 

13 FORMAT(10X,' MAKINA KUYRUGUNDAKI IS SAYISI ',II~(10Xj10I10),II) 
WRITE(6,~514r (NPROSCI),I=1,SIPSAY) 

14 FORMAT (10X,' SIPARISLERIN ATANACAK ILK 'PROCESLERI ',1/,(2015» 
DO 9700 1=1,200 
WRITE(8,9517) (MHAVTRCI,j),J=1,39) 

00 CONTINUE 
17 FORMATC39IS) 

WRITE(8,9518) (NPROS(I),I=1,SIPSAY) 
18 FOR~lAT (5014) 

WRITEC8,9519) (NNSAY(I),I=1,39) 
19 FORMAT(3913) 

WRITE(B,9520) (NMAK(I),I=1,37) 
20 FORMAT(37IS) 

WRITE(S,9521) (TIME(I),I=1,37) 
21 FORMAT(20F7.1) 

WRITE(8,9S22) (TIME38(I),I=1,NNSAY(38)-1) 
WRITE(8,~522) (TIME39(I),1=1,NNSAY(39)-1) 

22 FORMAT(15F10.1) 
WRITE(8,9523) CLOCK 

23 FORMAT(F10.1) 
WRITE(6,9524) 

24 FOR~AT(/,SX,' TIME38 VE TIME39 ARRAVCERI 10 LUK ',/,110('*'» 
W R I T E (6, 9 5 2 5 ) ,( TIM E 38 ( I ) , ! = 1 , N N SAY ( 3 8 ) -1 ) 
WRITE(6,952S) (TIME39(I),I=1,NNSAY(39)-1) 

25 FOKMATC/,(5X,10F1Q.1» 
STOP 
END 
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