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PRODUC‘TION‘PLANNING- IN TEXTILE INDUSTRY

The topic of this thesis is production planning in the
textile industry. The thesis consists of two parts, both of
which 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
‘model for the macro production planning of the firm under
consideratidn;'The linear programming model is then used to
analyse a number of scenarios with the aim of determiningA
optimal production, purchasing, inventory, and sales policies

and directions for future investment.

_ The second part consists of the scheduling of the
Finishing department. As this problem is of the classic .
"h-jobs m-machines" type which has no known anélytic solution,
a heuristic algorithm, which will not require'ény changes in
the current system, is developed to help generate alternative
sdhedules and obtain an insight into the workings of the

"department.



TEKSTILDE ORETIM PLANLAMASI

Bu calismanin konusu tekstil sektdriinde {iretim planla-
masidir. Tez iki bdliimden olusmaktadir ve her iki bdlimde de
halen kisa elyaf sektdriinde calismakta olan bir sirketin ve-

rileri kullanilmistir.

Ilk boéliimde, ele alinan sirketin makro liretim planla-
masi ic¢in geligtirilmis olan dinamik bir dogrusal programlama
modeli tanitilmaktadir. Dogrusal proéramlama mo&eli, en iyi-
iretim, satinalma, stok ve satis politikalafl ile yatirim ka-
rarlarinin tésbitinde kullanilmak {izere ¢esitli semaryolar

icin calistirilmistar.

"Ikinci b8liim terbiye isletmesinin 1s cizelgelemesini
icermektedir. Bu prqblem klaéik "p—is; m-makine" problemi ol-
dugu icin ve bilinen bir analitik ¢3ziimi olmadiglndén,.sezgi—
sel bir algoritma, alternatif is c¢izelgelemesi yaratlimASL ve
igsletme i¢i ile ilgili bilgi sahibi olmak icin, mevcut sis-
temde herhangi bir defisiklik meydana getirmeyecek sekilde,:

geligtirilmigtir.
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1. 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 employment, and which is

developing rapidly.

Téxtiles constitute about 50 %7 of industrial products
exported from Turkey. In 1981 800.000.000°US $ worth of
textlle products were exported and in 1982 this flgure rose
to 1.056.000. 000 Us $ The 11.500 firms opetrating in this
sector employ approx1mate1y 254.000 people(l)f .

In the first part of thlS study, a model for the Macro
Productlon Planning of a flrm working in the short fibre
sector is developed. A_51mllar study for a centrally
éoﬁtrolled'group of several plants producing cotton has been
done by Nebol, et al.(2). |

This study employs an integrated approach which
considers the units of the firm as a' whole rather than
coﬁsideriﬁg each of them individually. Also, by illustrating
the application of modern management techniques beyond time
and work study, it is hoped to prbmote the application of

such methods in industry.

When you take.into consideration the whole system of a



firm, you will meet many problems at different levels of the
organization. These problems are attempted to be solved by
using information flowing horizontally and vertically through
the organization. The firm studied in .this thesis has a
distributed planning approach, i.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 departmeﬁts at the same level in the organization
develop their own plans communucating with each other through
horizontal flow of informatioﬁ. For example, Pfoduction,
Finance, and Investment plans of the firm are developed at
the same level. As will be seen later in more detail, produc-
tion depaftment consists of several units. Each unit is
planned 1n an 1nterdependent fashion with the others. The
plan for each unit then is said to belong to one lower 1eve1

than macro production plan (MPP). These plans are of opera-

‘tional nature planning the day-to-day operationbof the units

in the finishing department.

Iﬁ‘this thesis we first consider MPP of a firm

currently operating in the short-fibre sector of the textile

industry. It should be emphasized that MPP is based on real

"data gathered as a result of extensive effort. MPP has a one
'year horizon covering three 4-months periods and consisting

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

by two models.

The first model representing the upper leyél takes

into account the firms three main production centers, their

éapacities;:the characteristics and capacities of available
machinery, products which can be processed on these machines,
and their comstructions (weaving patterms), production costs,
sales\and‘purchasing prices, inventory holding costs,
finished and semi-finished goods machine time requirements

and quality and scrap levels.



A dynamic Linear Programming (LP)(3) model was

constructed and used to analyse a number of scenarios.

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
procésses leaves us face-to-face with a classical n-jobs,
m-machines problém(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
planning system is constructed to pérfo;m the daily scheduling
without réquiring 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 modél will help to generate altermative schedules
and. to gain an insight into the operations taking place in

the Finishing department.

The first model is deterministic. The second model is
'designed to absorb the uncertainties arising during daily

operations.



I1. PRODUCTION PATTERN

This chapter presents summary information related to
" the production pattern covering the processes from the in-
" coming raw material to the finished cloth in the three main

production centers considered in ‘this thesis. .

A, YARN PRODUCTION

Raw material fbr 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

cotton as natural fiber.

Desired grades of yarn are obtained by applying the

following processes.

1- Blending and 6pening
2- Cafding
3- Drawing
- 4= Roving
5- Spinning

6— Winding

Folldwing these stages different processes are used



dépending on the type of yarn. Four different kinds of yarnm,
namely: (i) single-white, (ii) double-twisted-white, (iii)
single-dyed, and (iv) double—twisted¥dyed yarns can be

produced in the operation.

Processes applied to obtain these yarns are 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 pressed 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 étaje combined
fibers go through Multimixer, various Openers and Cleaners and

finally arrive at Scutcher which they leave in form of lap.

2~ Cér&ing: Laps 1eavingjthé Blowroom departmént are
carded in the card machines. During this process short fibers
and neps, dusts and dulls are removed. Combined fiber which
enters the card as 1ap is processed to take the form of web

which is later shaped into sliver and placed into camns.

3- Drawing: In this process cans of card slivers are
folded and drawn continodsly. 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 A
process in the spinning'frame. Roving is the final stage of

yarn preparation.

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

tion. The number of yarn and number of twists per inch are




wgle- white_yarn

Figure 1. Yarn production

Plending & Opening
Carding
Drawing
Roving
Spinning
Winding
l | l
Twisting - _[saft winding Soft winding
Winding Yarn dyeing Yarn dyeing
Rewnding Rewinding
‘ ‘ ) | Iwisting
le - folded- white- ' ' ' -
Doqbe folded »wh/re yarﬁ Single-dred-yarn
' ‘Winding
Double~dyed—yarn
Yarn stock




important measures in this process.

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 corrected.

7- Twisting:.Double-folded yarns are twisted by a

certain twisting constant.

B. GRAY CLOTH PRODUCTION

" Yarns are woven by the following process according to-

the given constructions.

1- Weft preperation

2- Wérp preperation

3- Sizing

4= Drawing

5- Weaving -

Cloths to be woven-follow'the operations given 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 dr rapiers or projectiles. Weft

preperation is the process where shuttles are winded.

 2- Warp Preperation: Vertical yarns of the cloth are
called warp. According to the given warp-report, yarns taken
from the cones are winded on the warp beam at a certain rate.
There are twb'types of warping machines in‘the'operation.
Plain prbducts which will go through the sizing brocesé later

are processed by "direct beamer". "Conical beams" process



Wefrt mac/zines ' : e Di%%’::p TNOCAINES

Conical

White
yarn

- Sizing

White or
dyed yarn

Drawing in

Weawing

Raw Control

Shearing

Mending

Figure 2 * Gray cloth production



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

the beam.

| 3- Sizing: Beéms processed on the direct beamer are
used in the sizing machine where they are exposed to a
chemical. The purpose of 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. Frameé are used for weaﬁing cloth. In this
process yarns with similar movements in the weaving report
~are collected in a single frame. '

5- Weaving: Weaving is the basic stage of gray cloth
‘production. Weaving is done by knitting weff and warp yarns,
mounted on the'ldom3beforehand, with respect to a plan. The
gray cloth that has been woven is Windéd'bn the cloth beans
vaacéd on the loom and transferred to Quality,ControI depart—

ment.

'C. FINISHED CLOTH PRODUCTION

Cloths folldw varyiﬁg‘orders of procedure depending on
the type and the specifications fgquired of the finished
cloth. Sequence of operations)'as well as the speéds of
machines and thecnumber:of times the products go‘throughvthe

machines 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



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 rémovihg: 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 size on them.

b) Scouring and Bleaching: This process is applied in
order to clean the cloth, increase its capability to maintain
colors and whiten it for further dyeing.
. . . J

c) Mercerizing: The purpose of this process is 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 fere-fixed, or just dried, and are
ready to be colored. Several sub-processes are applied in

this unit .as well.

a) Fore-fixing: Colored cloths-arekgiven a certain

form and stability to be ready for coloring.



- b) First Dyeing: Depending on their fiber mixtures,
synthetic, cellulosic, or natural fibers absorb color
through different processés. Polyeéter 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 pblyester 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
ére dyed in this stage. Products mayvagain undergo several
variops colofing processes. Some of the coloring process are
_the following: Reactive‘dyeiﬁg, Iﬁdanthren dyeing, Disperse

dyeing, Cassulfon dyeing, etc.

%. PRINTING

Hundred per cent cotton ﬁfoducts can be printed as
well as dyed. Different color mixtures can be used in
printing 1ike'dyeing. Preparatioﬁ for printing is more
difficult and time consuming than dyeing. A series of opera-
tions is necessary for printing a design. First theydeéign is
drawn and a pattern is prepared for printing. -

For a-design that will be repeated continously, a
report of the design is prepared. Report prpvides.repeﬁition
of a design. There are roller printing machines in the
f&ctory. Finally,fhese rollers are prépared for the printing
operation. The printed goods go‘thfoﬁgh steaming operatidn.

The cloths are washed after printing.



4. CHEMICAL FINISHING

In the last main process of finishing center, products
are given 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 purposes 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

prevents-shrinkage of the cloth.

c) Kalander: It is a procéss by which the finished

product is given a softer touch.

Finished cloths processed in the finishing center are

sent to the Quality. Control department.



ITT, MACRO PRODUCTION PLANNING MODEL

ILL.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 -

factorigs with a firm.place on the market.

The Macro Production Planning (MPP) model considers
the factory tb be studied as a whole. The Spinning, Weaving
and Finishing departments and their interactions are studied
to give the firm's optimal prodﬁction levels in eacﬁ
departﬁent, inventory levels and purchasing programs for raw

materials and other inputs.

The model considers the capacitiés of the three main
departments of the factory, the various types of products
and their separate cbnstructions, production costs, sale
prices, buying priceé>for rawimaterials and other inputs,
inventory holding coéts, quality levels and waste (scrap)
percentages.'Thié information has been gathgred from the
various departments and has been included in the model after

being checked against available statistical data.

Sale prices production costs and costs of raw

materials and other inputs were determined by the departments

.concerned and the firm's 1984 Production Plan(6). Special



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
ih the economic policies since 1980 any statisticél data 4
before the year 1980 is not any more representative and 1is

thus not used in.the analysis here.

Due to the fact ﬁhat the fast development of technology
in the textile industry leads to ﬁhe technological and economic
life times of machinery being short, the models technology
matrix has been designed to minimize the effort required to .

reflect changes of these sorts in the model.

Lack of data on varioué.subjects has forced me to
make several assumptions. These are listed in detail in the

section of Model Inputs.

If the technology matrix is kept up to date with the
necessary information, the model can be used as a long~term

aid to decision makers.

The firm'siproduction,vsales and purchasing system,

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

After products -have been assigned to the Finishing
departmént (T)bthe‘necessary gray cloth is drawn from' the
gray cloth inventory.(DS). Products assigned to the Finishihg
department are either gray cloths produced in the Weaving
department (DU), or gray clofhs purchased from outside the
firm (DM) or gray cloths being processed for another firm
(piecework) fDF); Waste and stretching coéfficients have been
taken into account during the flow of goods from one depart-

mentfto another.



The same principles hold for the flow of goods from

the Spinning department (I) to the Weaving departmént (D).

The yarn necessary for the production of gray cloth
in the Wéaving department is drawn from the yarn inventory
(IS) which it enters either by being produced in the firm's
Spinning department (IU) or being purchased from outside

dealers (IM).

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 restricted by the capacities of the various

departments.

As can be seen in the Figure 3 finished gdods are sent
to the finished cloth inventory (MS). From hefe they are
‘either exported or sold on . the domestic market. Export
goods are first made .into ready-made clothing in the Ready-
Made Clothing departmént- The firm also exports a small

amount of finished cloth, but this is negligible.

III.B. MATHEMATICAL MODEL’

The mathematical approach used for the modelling of
‘MPP process is dynamic linear programming, which is solvable
even for very large problems and reflects.perfectly the

periodical structure of the MPP proceSS.u*

The-MPf.modél, mathematical defails bf which will be
given 1ater,'conéiders the three main proddction‘and
inventories of textile productioﬁ, namely Spinning, Weaving
dand Finishing and their:interactions (and inventories) ‘as -a

whole.
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ITI1I.B.1. 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

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

i) Raise quality level
ii) Save energy
"1ii) Minimize financial costs
iv) Minimize overtime working

v) Maximize profit.

These have become the classical objectives of firms

in the textile industry today.

The model attempts to take all these objectives into

account. The following were noted:

i) Raise Quality Level

The MPP model does not try explicitly.to raise quality
level. HOWever,;thé effects. of fluctuations in quality levels,
giVen:by the firétiand second quality level proportions and
used as parameters in the model, on prpductioﬁ plans can be.

‘noted.

ii) Energy Savings

It is extremely difficult to incorporate parameters
for energy comservation into a’pfoduct—mix model since no
data for energy consumption‘onva'producthaSis exists. How-
ever, consumption figdres for each depaftmené were found and
énergy costs included in the objective function. Energy con-

servation was not considered as a separate objective.



iii) Minimization of Finance Costs

Recent economic developments have left many textlle
flrms face to face with severe financial problems which
~they have never faced before. A research by the Turklye Sinai
Kalkinma Bankasi in 1982:statesvthat finance costs amount to
9.4 % of production costs, and is the most important problem

of 37.3 7 of firms involved(l).

Due to the fact that this area is heavily dependent on
economic developments and firm policy for managing its |
cash flow, it is not taken into account by the model. The
financial burdeﬁrof inventories is taken into account in the

‘calculation of inventory h01diﬁg cost which will be defined

later.

iv) Minimization of Overtime

The model con51ders an ideal situation and thus. takes
no'account~of overtime. Overtime can ea31ly be lncorporated
into the model étructﬁre 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 deparfments 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 bottleneck).

v) Maximization of Profit.

The most dominant objective for the model is the -
maximization of profit. For this purpose quality levels and
sales prices for domestic and export markets were collected,

and purdhaseApriées fof‘fibers, yarns and gray cloths were



forecast. Holding costs for finished 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 %Z used in these calculations.

As profit margins are used in the objectivé function,
the model works backwards fromisalesvand ﬁroduction of
finished cloth. Products with sales. lower bounds (if any)
are first assigned capacity in the Finishing departmént‘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-
ing objective. This may be a suitable objective for a
public agency, but as in a prodﬁct—mix model different
products have different profit margins, maximization of
production does not nécessarily reshlt in the maximization of
profit, This model does not consider production maximization’

"as an objective.

ITII.B.2. Constraints
1. Capacity Constraints

i) Spinning Department

The amount of single yarnm produced in period t is
restricted by the total ring-spinner spindle—hours.available
in that period. Firm policy is .to use a given minimum of

this capacity in each period.

The amount of double folded yarn‘produqed in period
't is restricted by the total twister Spindle—hours<gvai1ab1e}

There is also a lower bound on twisting utilization.

-t



ii) Weaving Department

The amount of gray cloth woven in the jth weaving unit
in 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 processed on unit j in
perlod t is restricted by the total working hours available
for that unit in that period. No lower bounds on utilization

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

low utilizations.

2. Material Balance Equations

i) Finished Cloth

For each type of cloth and at each period the sum of
beginning inventory and production in that period must equal
the sum of ending inventory and sales in that period.

ii) Gray Cloth

For each typé of g;ay 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 inventory must balance.

iv) Fiber

‘The fiber inventory must balance in each period.




33qurchasing 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.

L1

4. Special Unit Capacity Constraints

As the effect of tﬁe capacities of certain units on
pfdduction7level is great, the capacity constraints of the
model have to take these into account. Althbugh some of these
(e.g. washingrunits) may have already been incorporated into
the technology matrix, these constraints are considered here

explicitly.

i) Yarn—dyeiﬁg Unit

Due to the technology involved, the capacity of the
yvarn—dyeing unit cannot be ascertained with any great
degree of precision. An average figure is 3500 kg/day, which

restricts production of yarn-dyed cloths.,

ii) Raising Unit

Here again a price;determinétin of capacity is
impossible. This unit consists of two machines through which
the product passes. The number of passes depends on the
product. Abprecise capacity figure on product‘basis cannot
be given, but a figure of 10 000 m/day for Polyestef/Viscdse
(TV) goods is considered to be a good estimate by the

management.

i1i) Winding Unit

As it is seen in the yarn production flowchart (Figure



1), the yarns pass‘thfough the winding unit once or twice
depending on whether they are one or two;ply. Yarn—-dyed
goods-have a different flow and constitute négligible
proportions'of total ‘production. Thus dyed yarns afe
neglected and‘this unit 1s included in the'special capacity

constraints since it creates a bottleneck.

iv) Washing Unit

" The washing machines are considered in 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 Salgs

Sales pfrcértain products varyuéeasonally. For
example, since.réised.goods are used in winter‘they are
produced and sold mostly in summer, with no sales in the
first period. Certain other products are the firms well-
accepted products and are sold at a certain level all yeaf
round. These are given lower bounds, while new prbduéts
_that cannot be sold in large quantities are limited by
upper bounds on sales. As the firm markets its product both
in the domestic an& foreign markets and sales volumes can be
forecast for both, upper,boundé are seﬁ on total amount of

sales on each market.

III.B.3. Mathematical Representation

The mathematical representation of the MPP model is

given below.




1. Indexes

t: time index

h: fiber index

i: yarn index

d: gray cloth index

m: finished cloth index

j: machine-group (unit) index

Sets
A: Set
B: Set
C: Set
: Set
E: Set
F: Set
G: Set
H: Set
I: Set
J: Set
K: Set
L: Set
B: Set
N: Set

of
of
of
of
of
of
of
of
of
of
of
of
of
of

produced single yarns’

produced double folded yarns
purchased yarans

produced gray-cloths

purchased gray-cloths:

gray—éloths processed.for other firms
finished cloths

fibers

products washed on washing unit 1
products washed -on washing units 1&2
exportable products
domestic-market products

yérn-dyed gray—-cloths

raised products.

Decision Variables

mt
1U
DU,
TUmt
“ht
TUU
m

it

t

TUM

mt

Sales of finished cloth m in4period~t

Production of yarm in period t

Production of gray-cloth d in period t
Production of finished cloth m in period t
Purchase of fiber hin period.t

Production of cloth m, from proddced gray-
cloth in period t ‘ '

Production of cloth m, from purchased gray-
cloth in period t
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TUF . ¢ Production of cloth m, for other firms in
period t ' ’
DUUU,, Production of gray cloth d, for which both

warp and weft yarns are produced in t

DUUMdt : Production of gray cloth d, weft of which 1is
' . produced, warp purchased in period t

X3

‘DUMU Production of gray doth d, weft of which is

dt : .
purchased, warp produced in period t

DUMMdt : Production of gray cloth d, both warp and
-weft of which are bought in t

MSmt ¢ Inventory of cloth m at end of t
Sdt : Inventory of gray cloth d at end of t
ISit : Inventory of yarn i at end of t
ESht : Inventory of fiber h at end of period t
Mdt ‘s Purchases of gray cloth d in period t
IMit : Purchases of yarn i in period t '
DF 4, ~: Piece-work gray-cloth type d in period t
Parameters

: Sale price of product m in period t

?z Production cost of ygrn'i in period t

Cqt : :-Production cost of gray cloth d in period t-
e ¢ ‘ : Production cost of finished cloth m in period t
8¢ : Purchase price of yarn i in period t '

kdt . Purchase price of gray cloth d in perlod t

Ppe : Purchase price of fiber h in period t

1ht : Holding cost of fiber h in period t

m, . : Holding cost of yarn i in period t

Die : Holding cost of gray cloth d in pe:iod t

o ¢ : Holding coSt of finished cloth m in period t
r. : Amount of fiber h needed to produce one unit
ih of yarn i ' ' '

S, : Amount of yarn i needed to produce one unit
di of gray cloth-d

X : Amount of gray cloth d neéded to produce one
md . unit of finished cloth m -

V.. ¢ Time of machine type j needed to produce omne

unit of type i yarn



Time of loom type j needed to produce one

d] unit of type d gray-cloth
tmj : Time of finish%ng machine type j needed to
produce one unit of type m cloth
Yy, : Numb?r of passes of type ﬁ through washing
machine »
P : Average weight of one meter of yarn—dfed
gray cloth
VMAX . Available time of spinning machine j in t
VMIth : Minimum working time of spinning‘machine ]
_ in t :
DMAth Available time of loom type j in 't
DMINjt : Minimum working time'of'loom type j in t
TMAth : Available time of finishing machine j in t
IMMAXt : Upper bound on yarm purchased in t
DMMAXt : Upper bound on gray cloth purchased in t
DFMAXt : Upper bound on.order-processing in t
IBMAXt 't Upper bound on dyed-yarn gray cloth in t
SAMAXt : Upper bound on raised cloth in t _
BOMAXt : Upper bound on winding capacity in t
YIMAX = Upper bound on washing-l capacity in t
YZMAXt : Upper bound on washing-2 capacity in t
YMAX, : - Upper bound on total washing capacity in t
LBmt : Lower bound on sales of m in t
UBmt : Upper bound on sales of m in t
IHRt : Upper bound on exports in t
DAHt : Upper bound on domestic sales,in t
<
Objective Function
Max Z = b a ¢ Smt (sales reyenue)‘
meG, t
) isAﬁB,t Pie i T deg,t‘cdt-DUdt.- meéit "mt *me
‘ .(Productionzéasts)
- ieédt gt M. = deg’t L DMdt (Purchasing costs)

Bomi(\-%ﬁ\vmsﬁis\ KTRHANES




(1)
(2)
(3)

_(4)

(5)
(6)
(N

(8)

(9)

(10)

Phe Epe (Purchasing Cost)

- X o MS - X n DS
t t
meG,t m deDUEUF,e ¢F 4t

(Inventory holding costs)

- I m.,,_  IS.,  -= z 1 ES,
ieauuc,t % 't yey,¢ Bt hE

Constraints

i) Capacity constraints

VMINjg < ieiUB v?j 1U;, S VMAX, ~ ¥&, j=1
VMIN, S I vi. TU; S #MAx.t ¥t, j=2
1B
DMIth éidip dgj DUy, S DHAX. ¥t
| mictmj ﬁUﬁt < TﬁAgjt WLt
lii) Méterial ﬁalance,Equatiops
M, oyt TUge T S - Ms_, = 0o ve, Vm;G'
FDSd’t_l + DU, - DS, — m§G xmd'TUPmt =0 #t,'VdeE
Dsd,t-l + DM, - Ds;lt - mic X 4 TU;mF =0 v€, VdeE
Dsd,t¥1v+ det'- ﬁsdt.— mié xmé TUfmt = 0 ¥t, VdeF
TU . = TUU, + TOM o+ TUF, ¥
Is -1 + 10, - IS, - din SdiADUUﬁ&t - ng'Sdi DUUMdt‘



11 IS, +IU,. - IS. - % §.. oL .
(11) 51 I, - IS, LS5y DUMMdt L S, DUMU,,
deD deD
- LI S,. DUUM, =0 V¥ieC,t

deD - di dt >
(12) = DU, = DUUU, + DUUM, + DUMU, . + DUMM, ~ ¥deD, ¥t
(13) ES, . +E_-ES - L r, I0, =0 ¥t, V

h,t-1 ht ht ieAUB ih it -7 heH

iii) Purchasing and Piecework Constraints

(14) L IM.

S < IMMAX. ¥t
iec e ot
(15) £ DM, < DMMAX ¥t
dgee 4% £
) . A
(16) I DF,, S DFMAX_ ¥t
deF . :

iv) Special Uniﬁs Capacity Constraints

. <. :
(17) L w, DU, S IBMAX ~ ¥t

deM

. - < . :
(18) T TU . S SAMAX ¥t

meEN .

o : < | .

(19) _Z I, * 2:.2 IU,, < BOMAX_ ¥t

1€A v i1eB

<

(20) ) TU . S TIMAX v;

m€eEL .
(21) £ y_TU < Y2MAX ¥t

mefyy © ®t t

. < )

(22) )X y, TU .S Y3MAX ¥t

meG

v) Bounds on Sales

IA

- UB " for some m,t
mt Smt mt 2

A

(23) LB



(24) z Smt < IHRt ¥t ' (for export market)
meK :

(25) & Smt < DAH ¥t (for domestic market)
meL t '

III.C. THE OPERATING SYSTEM OF THE FIRM AND THE MODEL INPUT
) DATA ’

- The MPP model has been operationalized with the input

data of the sample firm.

IIT.C.1. Production Centers

Four main centers make up the factory. The four
centers are respectively Spinning, Weaving, Finishing and
Ready-to-Wear (Ready-Made Clothing). The Ready-to-Wear section

has not been considered within the model.

A conventional ring spinning system is utilized in the

Spinhing department whgre a total of 31 080 spindles are used.

This means a production-capacity of approximately 13 000 _
kg/day based on 24 Ne (NeENumber English). About 10 000 kg/day
of the produced yarn is twisted. The final stepAof yarn pro;
duction, which is‘winding, may create a bottleneck in the
present production schedule, thus the winding machines are
incorporated in the model as another constraint. The given

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

The Weaving_section.consists of foﬁr halls. The»ﬁumber
of looms vary in each hall. In the fifst hall, there are 277
loams that can produce'bnly narrow_proddctSﬁMOse reed width.
is 110 cm. In fhe other three halls, looms of varying speeds
produced gray cloths that are wider (normal). Approximately
65i000 m of gray cloth can be woven per day in the 619 looms
. in the four halls. A11vof the looms operate with the shuttle




system and some of them can shuttle in multiple colons (up
to 4).

Finishing section can generally be analyzed in 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 1lot aﬁd has been
grouped into seven. units. Thét are respectively called
Bleaching, Printing, First dyeing, Second dyeing, Washing,
Cooling and Chemical finishing. The .machine lot of the

finishing department is alloted in different ratios to the
above stated production units. Although Finishing department
has ‘an approximate capacity of 95 000 m/day, it is directly

proportional to the production mix that is undertaken.

_ According to the current production schedule, the déily
capacity is 45 000 m. printed, 26 000 m. Polyester/Viscose (TV)
and Polyester/Cotton (TP) products and 24-000 m. plain dyéd

cloth produétibn.

As can be seen frdm‘the production data, capacities
are‘ordered from the highest -to loweSt; which is contrary to
the sequence of prdducts. That is,'Spinning section, which
is the first one has the lowest capacity, whereas the final

section which is Finishing has the higheét capacity.

Differences in capacities between the production

centers can be compensated by either purchasing or piecework.



Spinning Weaving Finishing
\\gz:E:ESSPurchasing or
gék Piecework
Purchasing , | |Production
Production 85-95 km
Production 60—70'km
30-40 km

Figure 4: Daily capacities of the production centers

ITI.C.2. Products

The current nachine'lot makes the production of items
that can be considered within the short fiber sectnr.
Depending on the sales policy of the nompany and its position’
within the market certain product types afe produced. These
are: 100 7 cdtton; 67 % Polyester—-33 % Viscose} % 67 Pnlyester—
‘Z 33 Cotton; and SOHZ-Polyeste:—SO %7 Cotton combinations.
About eight different fibers are used as raw materials in the
spinning section. The company purcnases most of the cntton
yarn while it produces the TV yarn. Seven to nine types of
the total 20 types of .yarn used in weaving unit are pnrchased;
Since, Turkey is a prnduce: of cotton yarn it is not difficult
to procure it. The company faces more difficulties in
purchasing TV yarn. Also in order to maintain the quality

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

Approximately 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 cloths

are also purchased.

About 250 types of finished cldth'aré'producéd in the
finishing department, 20 per cent of which 1is nnrrnw cloth.
.Brinted,-plain dyed, brushed and other kinds oflfiniéhedb

" cloth can be produced from the same type of gray cloth.

A



The computer program used to solve the model does not
incorporate all of the product types because of its memory
limitations and the necessity to provide solutions as faét asl

possible. Product types with similar constructive Structureé
have been grouped togefhef. 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 yérn 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 year is 300 workdays.

b) A month is 25 workdays and a period is 100 workdays.
c) A workday is 24 hours. That is three shifts per day
is accepted; which is also the current schedule.

d) Unit‘fér yarn production is 1 Ne (Mumber English)

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

f) No overtimes can be assigned.to compensate for main-
tenance, repair.and accidents that might ocecur, -

g) The following exchange rates are accgpted for

foreign tramnsactions,

2.7 DM
100 TL (1lst term).

1 US $
1 DM

It is assumed that the value of US dollar shall
increase by 13.3 per cent in each period, resulting in a 40

per cent in. each period.

h) It is assumed that the export price of company

products shall remain unchanged, and that the only



change would be due to exchange rates. It is also
assumed that prices of imported goods would be
constant.

i) . In the MPP model which is operationalized for three
periods, the ending inventory of the third period
is assumed to be the beginning inventory of the
first period.

i) For.celculatihg the inventory holding costs,
accepted monthly interest rate is five per cent.

k) According to the company policy the machines in
the Spinning and Weaying'depaftments‘shoeld be
operating at least 70_per cent of the time.

1) Quality-qf the.finished products and the percentage
“of lbssesrwithin and among production centers are
~based on company records. These percentages shallA

be presented together with the 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 V. J: time of machine type j.
needed to produce one un1t of type i yarnm. Machine hours for
the production of single yarn ‘is the splndle hours on the
ring spimers, whereas lt.ls both :the ring Splnner splndle_
hours and the twisfer spindle hours for.the production of

doublevfolded yarn. (j=1 for ring spinners, j¥2 for ﬁwistets),

Machlne hours for yarn machlnes ‘are calculated from

" the production formula, which is glven below:

. 0.9*.*RZ
G(gr/spindle hr)1=‘—ij£ﬁE—



where

G : ‘Production for unit spindle hour
n : Spindle speed (rpm)
- Ne : Yarn number (1 Ne=1.693 m/gr)

T" : Twists per inch of yarn
60 min

. 100
| l.693(m/gr)7"2 A
R : Efficiency.

>0.9:»Constant=

(l/m)

As can be seen from the formula above three varlables
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 the capacity for Spinning section is lower
than the other sections, mainly TV group yarmns are produced
and TP and cotton yarns are produced to fill up the capacity.
Yarn technology parameter is calculated for all‘typee.of yarn,
aseumiﬁg that all of the selected yarn types are produced
within the spinning units. For those yarms that are not
produced in the Spinning section, the necessary information

has been obtained from technical experts.

Technical information and outputs related to selected
yarn types,_together with Vij parameter values are presented

in Table 1.

dd ' : time needed of loom type j to produce one unit of
y ‘
: type d gray cloth

Gray cloth technology parameters can Be calculated
from the productlon formula just 1like the yarn technology

parameters.
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TABLE : 1. : . o UNIT. : SPDJHR

'SPINNING DEPARTMENT'S TECHNOLOGY: PARAMETERS®

-4
=
m
-3
)
1
13
m
<
-
<
~

T

-
-
n
~
-
(]
-
W
L]
w
[« ]
o
o
-q
o
W
o
L]
-~
(v

2 20/1:¢ 200 7000 65 97.68
3. -20/1-TP 200 8000 30 69.44
4 28/1:71P 21 - 8500 -80:  96.08
5 14/1:TV 13,5 8000 86 30.64
21 '8500. 80.  -96.08&
6 2872 TP ' -
.16 9000  .94. . 29442
- 71541 .9000 88 1 42.37:
7 20/2:TV v ‘ :
1 4239 '9000¢ .92 C17.31
| 20 195000 88 74,42
8 28/2° TV

1542 9000 94 Y B H



D _ n{r.p.m)*60(min) *RZ
(m/hr) S(cm)*100

where

D = Production per hour

n = Loom speed

]

Number of fillings per cm of gray cloth.

As stated eérlier, there are four halls for four loom
groups in the Weaving departmentf Information related to
which type of gray-cloth would be produced in which hall and
the output.in a certain hall has been obﬁained from technical

experts and compared with the yearly production data.

Number of fillings per.cm for gray cloth types, 1in
which hall they can be woven, and their output are presented

in Table 2 together with ddj parameter values,

time»needed of finishing machine.tYpe j.to produce
one unit of type m finished cloth.

tmj
Unit time for Finishing section is’mihdteé; In this
department, production of machines are directly calculated
based on the speedS'bf machines. Speeds'of»machineé are given
.as'm/min and they véfy depending on the product>type that
shall be proceSsed,xthat is, the'maghines do not have constant

speeds.

'Finishing section consists of seven main unité, each
having more than one machine in theAﬁodeI. As the processing
time of products throﬁgh the sections, speeds of bottleneck
machines in each unit, and the spééds'of machines with no

alternative, if any, are used to calculate\_tmj values.



°S EFFICIENCIES 'PARAMETERS

D (LM 1 2 3. 4 1 2 .3 4:

. e e e e e e e S e e en s s ———— D it L D s
1. 14:’ .86 +149

2 21 87 .221

3 23 85 .301:

4 -_17 - 85: a222°

5 24 95 .231.

6 20 80 75 24278 .202°
7 17 80 80: -75. 4236 4236 172
8 205 5 . 296 |

9 24 80 75° 2333 .242
10 24 75 70 356 - .260°
11 .18 77 72 .260  .189
12 .22 75 4326 |

TABLE ::2
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" UNIT : LOOM=HR

WEAVING DEPARTMENT'S TECHNOLOGY PARAMETERS



Table 3 presents the processing time in seven units of
the 17 product types, selected with respect to the above

information and their tmj'values.

b) Capacities

Capac1t1es of main productlon units undertaken in the

model are given below.

-VMAX.t: Capacity of unit j in the spinning section
at period t.

Since the time unit in Spinning section is spindle
hours, the capacity is related to the total spindle hours.

-Capacities of main units in the Spinning section are depicted
in Table 4.

DMAX.t: Capaclty of hall j in the Weav1ng sectlon at
perlod t.

Cabacities of weaving halls, presented in Table 4 are
related to the number of looms.in that hall.

TMAX.  : Capacity of unit j in the Finishing section at
period t.

The capacities in 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-omne correspondence’bésis3 a
section can have a capacity of 2.4 or 1.15 machine time.
Capacxtles of units, presented in Table 4, are constant for

all periods.

c) Semi—finished.Goods and Raw Material Requirements

Certain losses occur in transfers within and among

)
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TABLE :f3 - UNIT-: 10 ~MIN/M

FINISHING: DEPARTMENT®S: TECHNOLOGY  PARAMETERS

i BLEAC., PRINT. 1-DYE Z‘DYE UASH. ‘DRY. ~CH.FIN

e se T T s
2 25 : o 14,3 "12.5
3 12,5 .50 o 10 12.5
4 25: - | 14,3 12:5
5 25 25  12.5 81 25
6 25 | 25° 12.5 81 25
7 25 333 o 25¢  4T.6 1245
8 25 333 25 20 135.5 25
-9 25 | 33.3 :25: 20: 135.5 25
10 12.5 | 50
11 55.5 25 70 112450 4545
12 45.5° 25 (25, 50 35.7
13 '45.5 .25 250 50 35.7
14 '55.5 25  70° 112.5  45.5
15 | 20 - 27.7 333
16 25° 50 . 25 62.5 56

M7 12.5 50 . 10 125
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TABLE : .4

~CAPACITIES-OF THE MAIN UNITS

| DEPART.;_'J“; -Nun.,MAcu 'CAP/PER UNITS
SPINNING 1. -~ 76 74“592 000 . SPD=HR’
2 30 24 496000 ‘SPD-HR.
WEAVING 11 227 544800 . LOOM-HR:
2 96 230:400° LOOM-HR:
3. 1153 367 200 -LOOM=HR"
A 143 343:200 LOOM=HR:
"FINISHING 1: 1 -144:000 - .MIN.-
2 2 288 000 MIN.
' 3. 2 2887000 .MINa-
4 ‘0:85 122 400" _MINa:
5 1415 © .165:600  MIN.
6 4:60 660 000  MIN..

7 2.40. 345600 MIN.:



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 in the Finishing Sectiom

Mainly two types of loss occur.in this section. The
first one is related to the constfuctive structure of
products, and their shfinkage—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 isAcalled "part loss'". The
percentage losses occuring as a result of either type of

defect are presented in Table 5.

ii) Losses.in the Weaving Section

Mainly two types of loss occur in this section alsoj

one of which is again the '

'part loss". Part loss in the - .
weaving Section is 2 Z for each gray cloth(7). The second
type of loss results from the>towed'yarns'(ﬁstﬁbﬁlﬁ) used for
gray cloth productioﬁ; The required amount of yarn for each

gray cloth is presentedvin Table 6.

i{ii) Losses in the Spinning Section

Percentége of losses. in the spinning section is

gréater than it is in the other units. As shall be seen later,
‘this is related to the fiber'used.IFor'example, there. is

16 % loss on all the processes required to produce 100 %
cotton yafn(8). The loss percentage varies fot polyester and
viscose. The amount 6f fiber required for the yarn‘types
selected for thé model is presented in Table 7, TheSé amounts
are based on both the actual'values obtained in this section

and data from various other sources.
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TABLE 5. )

GRAY: CLOTH' REQUIREMENTS :FOR 1. UNIT: OF CLOTH
15..16 17

mrp - 12 03 4 50 -6 7 8 "9 100 11! .12° 13 14 -

......

+1:04:
s 1405
6 1105,
7 .06
8. o 1,07
9 :1.07°
0 -1.04
11 | . | 1.05
12 : ) 1,05
13 | 1.05
14 . B o 1.05
15 ' | | - , 1.03
16 - 1:02
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"YARN REQUIREMENTS :FOR:1 UNIT:OF GRAY:CLOTH.

9 10° :11: 12 - 13

Bl A LSS AT SR AN G
1745, .74 13 T

2,16 <161

3,17 i239.

4 'a322

5 118

% -296

7 ! .393.

8 .230°

9- 407
10 ‘a184 ©2268
11 | 475

) 427
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"FIBER'REQUIREMENTS"FOR:1 UNIT.OF.YARN.

® N O

4690

‘«363:

‘».6973

697

697 .

697
697"

«353°

‘356"

"=356



d) Sales Prices

Yearly sales prices for flnlshed cloths are determined
at the beginning of each year. Prices are dependent on the
quallty of the product. Products are both sold in the
domestic market and exported. In the domestic market finished
Clo;h is sold, whereas reédy-to—wear items are exborted.
Domestic sales are grouped into two as 1 and 1A. 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 giving a
Slngle product prlce Although domestic sales are not cash
sales, sales value is given as a single item since the objec-
tive function of the model does not give each one of the

periods separately. a

Export séles are based on cash sales of a numbef of
ready-to-wear itemé. In fact the credit the company gets at’
the beginning of the year is regarded as pért of the total
payment. Since exports are recorded as the number of ready-
to-wear items, they-are converted. to meter umnits for'ready—
to-wear which is not included in the model. Furthermoré, it
is assumed that onIy first quality products are exported and
the sncond quality products are’ sold domestlcally at a lower
price. Thus the export price is agaln Palculated as the
weighted average,,dependlng on the quallty. Qualities of
products and the average sales prices by periods are given in

Table 8.

e) Costs of Production

Only the general production costs are considered as
cost of production. The general prbductionwcosts are calculat-—
ed as the average of two different sources; the firmfs 1984 . -

Production Plan(6) and studies of the Accoﬁntingvdepartment.
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TABLE :: 8 o ‘ UNIT:: FL/M

S AL E S. PRICE:S

- T=1. T=2" ' T=3

M-oQ 18Tt 2ND. AVG :1ST ;ZND “AVG 1ST 2ND AVG
e b bbbl Lot el et D e bbbt kel st

1-.90  280°.150° 267. 317 165 302 354, 175 .336
‘80 280 190 262 317 200 294: 354 210 325
90 280 150 267" 317 160 302 354 175 336
80. 350 200 :320 396 210° 359 442 220 398

2
3
4
5 70, 1700 400 610 792 425 682" 885 450 755
6: 70 750 '500 675 = 849 550 .759 940 600 :844
7 '85. 5000 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 1200 960 1128
10 90 700 560 686 792 634 776 8385 708 B67
11. 90, 142511401368 +1550:1240-1488 -1680-1344>1613;
12' 80 1400'112051;44v~1szol1a1¢ 1459 :1640:1312°-1574
13 80 atAdd;11zo}1344;?15151121251454;stésoz1304»1565
14 80 {1450’1160&1392’31600;1280;1536-:1?20~13?6?1651
15" 95 ;1506‘1200-1485£'1650:1320 1634::1750 1400 1733
16,1000 :100; == 100, 1100 e= 110 115 == 115
. 47:100 3195; c==" 95 105~:;-@;.105 410 == 110



Raw material expenses of production centers are
calculated within -the model because of the structure of the
objective function. Produetion cost does not include indirect
labor, depreciation, and financing which is one of the highest
cost items. General production costs of the’production centers

are given with respect to types iﬁ'TableS~9, 10 and 11.

£) 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, it is
imported as a company policy, because imported polyester is
cheaper. It is imﬁortant that the imported viscose has the
'vspecificatione that enable it to be combined with polyester
(A1l kinds of Qiscose can not be combined with all kinds of‘
polyester/. Cotton of Standard 1 quality is purchased
domesticaily; For some products a better quality of cotton
called "Mintika Cotton" can be used. Possible values of

Standard 1 Cotton are included in the.model.l

The values obtained are based on the information and

suggestions of the Purchasing.department authorities.

It has been stated‘eaflier that because of differences
in capecitiesvbetween‘predﬁction centers. the company has to
purchase yarn and gray cloth. Theée purchases arevdone on a
cash basis. One of the basic items purchased is cotton yarn.

. Since Tﬁrkey is a cotton yarn exporter, it is sometimes
difficult to find first quality yarn in the market. Aléo,
because'it leads td-payingvthe yarn "production tax", twice,
the combany does not pﬁrchase cotton yarn from treders who

buy and sell yarn-ahd purchases only from large 'establishments
and manufacturere.‘Purchase ﬁrice of yarﬁs.vary depending on

the rate of inflation, value of the US dbllar; and exports.

t
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.TABLE 29 | CUNIT : TL/KG

YARN PRODUCTION COSTS

1 T=1 T=2 T=3

- oy i i - _.1'—-_--'- —————————— o = - - ae -
1 1110 t110 130
2 215 215 256

Lo W
N
£&H
o
+
o
n
R el
L ol

5 121 1214 145

6 268 268 320

7 190 190 230

8 268 268 320
TABLE:::10  UNIT : TL/M .

GRAY CLOTH PRODUCTION . COSTS

D T=1 T=2 T=3
R Tt T Amcmebeec b e ——— —r—eemen———
1. 36 36 40
2 141 41 46
-3 75 i 75 81
4 61 61 68
‘5 bé 44 47
6 95 104" :122.
7 70 70 75
8 1115 1¥13- 125
9. 130" 130 145
10 88 88 1100
" 70 70. 75
12 120 120 150
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S TLIM

UNIT
CLOTH.PRODUCTION COSTS.
,’M.. T=1. T=2 T=3
-------- et i e J
1 89 90.
2 70 70 76
3 %0 100 :105
4 66 66 72
5 95: 110 115
6. 110 112 120
7 63 - 69- 75
8 135 135 150
.9 1120 120 130
10 160 190 . 250.
i 165 165 ° 195 -
12 138 140 160
13 145 147 170
14 170 175 185
15 250: 1300 350
16 120 125 135
17 85 85 90




Woven cotton gray cloth prices follow the movements of

prices 1n the cotton yarn, and they are determined follow1ng

a change in the yarn prices.

Purchase prices are given in Table 12.

g) Inventory Holding Costs

As the flowchart of the model (Figﬁre 3) shows, there
are four storage departments. Cost of stocking for each unit

can be calculated w1th the follow1ng formula.

Inventory holding cost (monthly)=(Production cost)*0.05

+ Other costs

As stated in the assumptions earlier,interest rate for
stocking is five per cent monthly. Other costs are based on

the previous year's data and are calculated as follows:

Personnel cost + Energy
Average stock level ’

Other costs =

~ Since all of the four storage rooms are within the
factory, additional personnel 1s 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 production costs. Purchased products' prices

are not included in the calculations

.t
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"TABLE -2:12" o UNIT:: TL

PURCHASING  PRICES

TYPE: T=t. T=2 . .T=3
et Bt it o e it lobsind Ak Al
1=.9 [642.5 . 725 825
1=10.  -787.5. 900 . 11025
T1=11, 1000 -1200 1350
112 1250: 1400 1600
1=13 1350 1500 © 1750
p=15 185 245 310
p=16 185 245 310
=17 290 375 420
H=1 550 625 650

‘H=2  .635 695 - 750
H=3 595 655 700



III.D. SCENARIO ANALYSIS

The MPP model discussed above was rum on the firm's
Burroughs B 1955 using the Burroughs 1700/1800 TEMPO Mathe-

matlcal Programming System(4) and results were obtained. for

elght different scenarios.
The model has 223 rows and 423 columns. |
The scenario analysis was performed.invtwo stageé:

i) Product-mix

ii) Technological coefficients.

The product-mix stage was conceived as consisting of
three scenarios. The first two of these S1 éﬁd S2 were run |
first. The analysis of theif results led to the introductioﬁ
of a new scenario (S3) which reflects the,ﬁresent sales-
position better and was run'togéthér with the fourth scenario
(S3 and S4). The two scemnarios consideréd mbst representative
of the present sales structure .were also analysed with respéct |
to the technological coefficients and two new scenarios were
generated from each (Scenarios 5 and 7 from S3 and, Scenarios

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

To facilitate comparisons, results for Scenarios
1-4 are given in Tables 13-17, those for scenarios 3,4,5,6 in

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

ITTI.D.1. Scenario 1

'This scenario makes use of cost and sales figures"
from the f1rm s 1984 Productlon Plan(6). No sales or market
restrlctlons have been included in order to determlne the .

most profitable products-accordlng to this data. An optimal

product-mix is searched for.
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"TABLE -z :13°

'CAPACITYlUSAGE*RATES[OF%THE-FIRST:Q SCENARIOS.

AR 'SCNa1! SCN.2. 'SCN.3  SCN.4.
UNIT:  TE10T=2 73 T=1-T=2-7=3  T=1:7=2:T=3 T=1 7=2'T=3

'SPINNERS 100:100:100 '100°100:100 100100 :100. 100 -99:100
TWISTERS. 85 90 69 84 65 74, 99 99099 96 100-100
WEAVAHAZ1. 100100100 100:100.100, 1100:100 100. 100 100 100
WE<HAz2<4 100-100100:-100:100-100 -100-100 100 100 100100

SLEACH: | 100100100, 100 100.100 100-100.100. 100 90100

o

PRINT.. . 0" O 'O O 0 35 -0 8 "0 .52 59 67
1=DYE 49 48 T4 152 ‘52 67: 26 34 34 24 345 36
2-DYE' © 100.100.100° :100:100.100° .100-100 100 -100 100 100
CWASH=1  100-100:100 98-100-100 70 92° 90 69 92 90
VASH=2 65 65 65 <64 65 97 46 67 59 68:100.100
WASH=3. 71 984 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 58 162"60;‘.64 65 66
_YRRN= Tove 100.100 0. 100.100 0 1100100100 100 100 89
RAISING 26 ‘71-:22° 18 26 -67° -0:100:100  0:100° 100

HINDING '82. 90 78 81 -82 ‘85 80 .96 97 82 92,.95
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"TABLE® ::14: ‘ ) | "UNIT:s:-TON:

YARN!TABLE OF:THE (FIRST 4 SCENARIOS.

SCN.1 SCN.2 SCN.3 SCNib

. MR AT A L M IOV Al
FRODUCTION. a o

coT.- 0 00 o 0. ‘00 @ O O 0 O 0 4
TP 73 66- 147 T4 73139 1120 82 .61. 11 62" 46

-Ty;‘_5]114’1183'1097_;1101'111#'1166 '1060’119211228 1133-1127u1199_J

| - - > o o o O e s o e _-...------——----_---------—ﬁ.'--;-----—--—..---.‘-'_-‘_-

PURCHASING - - m

COT. 334 334i.334? 334 334 :334: ‘714"694 ’671: '810: 700 747"

et e R



TABLE'2:15 UNIT: : KM
GRAY:CLOTH TABLE ‘FOR THE-FIRST 4 SCENARIOS
SCNLT: . seN.2. SCN:3 SCN.4:

pelIE1 T2 TTE T T2 Te3 TSl Te2 T3 1 Te2 T3
.PRODUCTION R T ??'.?f T
NE o o 00 0 o :o:;235?12357:2357-;278912469 2456

C. 10381038 1038 .1038.1038-1038 10361038, .976. -1038 903 1038
NTP: 2358 2358 2358 2358 2358 2358 104 104° 1104 8 104 200
WP 00 0 0O 0 0 0 0178 124 0 -127: 64
Y.’ 0 0 © 0 © -0 O 0 0 0 0 O
TV.:1664-1792 2417 -1641.-1664.2543 165671796 1875 1616-1563 1942
YDTV:833° 833 0 833 833 0 833 B33 833 833 833 740.
‘TE?EESZ'ZBZE'EEJTf_;2??"5'532"E325'__'ESE?ZEZZ'Z;QT’EEEZ'EZS?ZZZ?'
'PE- fp’ 0o o 0 o203 '6lt£éﬁ; o 0 1859 1502
-puEZEZQRE""’ """"" T oI
NC. 1435 0° 0 354 0 O 343 0 0 1202 0 O
WC 6438 O 0 6481 0 0 6656 0 224 6778 0 157
,?S?’?E?Q"”B””8*’2512"""" ?---6990 "o 224 0 157
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TABLE:

UNIT: KM
"CLOTH.TABLE FOR:THE FIRST 4 SCENARIOS"
SCN.1: SCN.2 SCN.3 'SCN.&:
YRR LTI TTRTEE TSl T2 Te3 TRA(CTm2iTe3. TSt TE2 4TS5
Nep: 0 i}bf‘ 00 0 02035 0 475 -0 3000 3373 3573,
NCPD: 0:1350° 0. 159 -181. 0 2341-2237 2550° -895. 276 -585.
WCPD 3492 300852596-’3333?3311“24?4.13319i3019f2994113357 3003 2987
NTP. 2268 13723164 2268 2268 2268: .100 *100 100° '8 100 1192
WTP: 0 0 0. 0" 0: 0 .0 :166.116. ‘0 ‘119 60
TV;&;331§_359? 3300.;2372 2394 2422' 250072519 2481, 125002584 "2416 .
for 775 ei37 sowe E15E 8154 9300, e300 e517 e oren 3ers 1oTTa.
TABLE :f17; UNIT s:KM.
fSALESioéaTHETFIRSTik SCENARIOS"
CTYPEL . SCNAT- SCN.2' . SCNG3  SCN.4
TNAR..C PRI o 2036 - 415 ‘10 265
NAR. :C PL=DY: 1 380 340 7127 1.756
‘WD« C PL=DY" $ 097 9-118 9 333 9.346
'NAR.;fP 6 803 6803 300 300
‘WD.:TP o - 0 -283 1179
TV: 7209 7188 “7.500: 7 500
Tt Exp 17 280, 16 262 16 760 18 352
TOT.ZﬁOM}~ 7209 7-188 7 783 7:679.
PrEcEWORK 0 2003 475 329
-;;;;:-;;EE;--?--;Z-Z;;-’-f;43436- ‘?5'018; ii?9:326i;- .
0B 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, purcha31ng, and stock 1evels

in that order.

Detailed results of the scenarios are given in the

tables in the Appendix A.

i) Capacity Usage Rates (Table 13)

The first thlng we mote from Table 13, is that the
Spinning and Weaving departments and the bleaching, second

dyeing and wide washing units of the Finishing department are

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

are working at full capacity.

The fact that the printing section is not used at all

indicates that the figures of the 1984 Productlon 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
eeenario our goal was to obtain an optimal product-mix without

market and sales constraints being taken into 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‘ﬁhat due to the bottlemeck at- wide
washing the model finds in better to produce other types of
cloths which use this machinery once instead of three tiﬁes

that the raised TV requires.

The extra capacity in the twisting'section'isbexplained
by the fact that the cloth produced by the model has a high

‘ percentage of single yarn.



The rest of the capacity utilization is .in 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 be classified

as the most profitable products.

The model does not recommend production of printed
cloth (m=1,3). Wide TP (m=8,9), yarn-dyed cotton (m=10) and

piece 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.-Epenglg
(m=13)‘ﬁas the highest production of the TV gréup. Of the
: cottonAgroup in the fifst two periods cloth no:5 and in the
third period cloth np:é are produced, the’reasdnAforthis can .
be seen in the gray cloth purchasing policy suggested by the

model.

In this scenario, a total Qf’24 483 230 meters of cloth
is produced, almost all of which is plain dYédu Despite
variations from period to period, an average of 81 500 m/day

is'produced; 24 000 m/day of which is TV.

iii) Gray Cloth Production, Purchasing and Inventory

(Tables 15, Al12)

Five-typeé of gray cloth are produced and two types
are-puréhasediin éhis scenario. The firét“two halls (No:1 and
2), produce-the'séme gray cloth all year and the other two
(No:3,4) produce three different types in the first two periods

- and two types in the third period. Since the benefits of




keeping the type of cloth being processed as the same over-

time are common knowledge, this result comes as no surprise.

Despite a stated capac1ty of 65 000 m/day for the
Weaving department° only 59 000 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 productlon rates

and eff1c1enc1es on different types of looms.

Due to price increases throughout the year, all purchases
rare made in the first period. The two types, selected for
purchase are type 16, used for narrow cotton plaih—dyed cloths

(m=2,4) end type 17 used for wide cotton plain dyed cotton
(m=5) .

This.purchasing program calls for approximately
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 prograﬁs are considered to?'
gether, an interésting-sifuatibn is revealed in the wide cotton
~godos. Ninety per cent of the productiqn of cloth type 6 (m=6)
is in the third period, and the rest is in the second perlod
while all production of type 5 (m=5) is in the first two
periods. When wé inspect the gray cloth situation, we see that
type 4 (d=4) gray cloth needed for type 6 cloth (m=6) is woven
in the second hall all fhrough the year, while the gray cloth
used for type 5 cloth (m=5) is purchased, thus resulting in
the gray cloth woven within the flrm being held in. 1nventory
for fwo petiodéw The reason 1is the 1mp0351b111ty of purcha51ng

gray cloth type 4.

Although producing for inventory may be criticized
integrated functioning of inventory and purchasing policies

may prove this policy to be correct.

>Apart from the above, no significant inventory is

carried.



iV)_Yarn Production, Purchasing and Inventory (Tables
14, A13)

TV yarns are not purchased due to quality censiderations.
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) using capecity left o&er 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 price of TP yarn (i=4,12) in
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 beriod one like
gray. Cloth purchases. This is_ due to the dlfferent inventory

holding costs for yarn and gray cloth.

Dally productlon of yarm is 12 250 kg, 8k500 kg of
which is double folded.

v) Finished Cloth Inventory and Sales (Tables 17,_Al4)

As stated previously, no market or salee restrictions
are included in this sceﬁario; thus even before the model was
run, it was expected that rising priees would result in higher
sales in period three. The sales. figure for peried one 1is not

realistic, beihg very small compared to the other two periods.

vi) Objective Function Value

In thlS first scenarlo, the.differeﬁce between sales
revenues and productlon, purchasing and 1nventory holding costs
is 9 670 000 000 TL. As this does not include fixed costs,‘
‘financial costs, etc.,.use can not look on it as profit but

merely use it to compare scenarios.




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 gf products. Cotton goo&siwith godes'm =1
to 6 and TP goods with codes m =7, 8 are exported, while TV
goods coded m = 11 to 15 are sold on the 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
maximum of 2.500.000 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 firm's exports have expanded since 1980, both in
terms of meters and of US dollars. Export figures are in
terms of pieces of clothing (ready-to-wear). As the Ready-to-
Wear department is not included in thé model, export upper
bounds were obtained by multiplying export figures by a
‘meter/piece coefficient and taking order times eté, into

account,

Accofding to these figures, the highest level of
production for export is in the first period, the lowest in
.Athe_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 Usage Rates (Iable 13)

As in'Scenario 1, all bottleneck units in the Spinning,



‘Weaving and Finishing departments are at 100 per cent _
utilization. The pr1nt1ng section is once 'again idle for the
first two periods and only 35 7 full in 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 domestlc and export sales are at upper bound
and the excess f}nlsh;ng capacity can be filled with either
" wide TP (m = 9) cloth or with piece work (m = 16, 17), and
due to the bottleneck at wide Washlng 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, AZl)

The same products are produced as in Scenario 1, with
the only change being an increase in piecework (m = 17) in

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

Among cotton goods, production of wide plain dyed
goods (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 production of narrow TP (m = 7) which is
selected as one of the most profitable products does not
change, but the distribution changes, prodpctidn levels

becoming equal in all periods.

Total produétioh is 25.485.890 m, which is 81.400 m/day




in the first two periods, and 92.000 m/day in period three.
There is a 1.002.600 m increase in total production compared

to Scenario 1, with 2.036.400 m of piecework.

iii) Gray Cloth Production, Purchasing and Inventory
(Tables 15, A22) '

Gray cloth production is as in Scenario 1, production
of cotton gray cloths is the same due to capacity restric-

tions. There is a little change in 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 productioﬁ_results in less.
_purchasihg. The eﬁen producti0n of narrow TP cloth (m = 7)
has resulted in ﬁovinventory;being‘cafried.;Only wide cotton

‘gray cloth has an inventory.

iv) Yarn Production,bPurchasing and Iﬁvenﬁory (Tables::

14, A23)

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

yarn production. .

Thére are also no changes in yarn purchasing over the
periods. As in Scenario 1, there is an inventory at the end
of period two of TP yarn (i = 4), used for narrow TP7cloth

(m = 7). Due to pfice increase in‘period three, the inventory

is laid up by producing yarn:

Average yarn production is 11.800 kg/day. Since
purchases are lower in period three, avgragé produCt;on in

this period is around 13.000 kg/day.



v) Finished Cloth Inventory and Sales (Tables: 17
A24)

3.

The'upper bounds on sales have chaﬁged the.inventory
levels considerably. Finished goods invehtory 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 in
Scenario 1. Both domestic sales and exports are at thelr

upper bounds in perlod two and three.

There is a decrease in narrow cotton sales due to
export upper bounds, and piecework 1is present. Production of
narrow cotton which is the least profitable product produced.

has decreased, and consequently sales have declined.

‘vi) Objective Function Value

In this scenario, "despite an increase in productlon
there is a decrease in obJectlve function. This is due to
increased sales in period one where sales prices are low. The
objective function Qalue is 9.605.500.000 TL. There is a 0.67

per cent decrease compared to Scenario 1, which is too small"

to comment on. .

vii) Note (Tables: Al2, Al3, A22, A23)

When we study the yarn and gray'cloth production
figures for Scenarios 1 and 2, the first perlod of Scenario 1
and the second perlod of Scenarlo 2 are 1dent1cal In
Scenario 1 sales figures are dominant, which results in the
flrst perlod belng least attractive. In Scenario 2 both sales

revenues and upper bounds are active, so period 2 is 1east



attractive. The model's constitution results in similar

results for two different periods of two different scenarios.

I1II.D.3. Scenario 3

Discussion with flrm executlves 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. Thas 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.

‘L) Capacity Usage Rates (Table 13)

The Spinning and Weaving départments and the bleaching
and second dyeing 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 of yarn-dyed cloth and raised'TV has been
brought to upper bound. This is a result of these pro@dcts
emerging as most profitable after the most profitable narrow

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

The 100 per cent dyed-yarn production and increase in

utilization of the

ing at the winding section which can be remedied by sunday

overtime.

The highest incerase in utilization in this scenario
3 \

is in the twisting

'is required. This is the main reason for the incerase in

winding unit leads to a bottleneck develop-

unit where -a 99 per cent use all year round



demand for the winding unit.

A considerable excess capacity has developed at the
washing units, due to the drop in TP production. The limited
amqut of narrow printed piecework (m = 17) has filled this

excess to a certain extent.

ii) Finished Cloth Production (Tables: 16, A31)

The first thing we notice in this.scenario is that
type 7 cloth which was givenkan 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 with other goads.

The narrow cotton plain dyed goods (m = 4), which are
second in order of profitability are assigned to the machines
capable of processing narrow cloth. There is no change in the

levels of production of wide cotton goods.

There are severél 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
waéhing unit is at its upperbound in periods two and three.
Yarn—-dyed TV goods (m = 15) which were not produced all year
‘round in the previous scenarios are produced here in all
three periods and absorb alllthe capacity of the yarn-dyed

unit.

Production of Epengle (m = 13) group which was fo;merly»
highest of TV's has dropped to half its original level in all
periods. As there is no raised good production in period one,
the‘éxceés capacity in this period is taken up by Ser]j (m =
-12) group products. In period onme the sale price of Serj and

Epengle is the same but Serj (m = 12) is slightly more costly.




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

i

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

which have no upper bound takes place.

Piecework is only done in period two,‘and even then
very little. Howevér; wide TP (m = 9) product which emerges
as an alternative to piecework due to the sales' upper bounds
is only produced in périods two and three in this scenario.
While we would expect the idle capacity to be filled with
this due to its profit margih. Here,\aé'in previous scenarios,
the bottleneck on' wide TP pfoduction 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 in narrow TP
(m = 7). As expected, the greatest increase in production is

in the narrow cotton plain dyed goods (m = 4)-.

. Daily production is 83.400 m an average, 25.000 of
which is TV products. | ‘

ii{) Graj 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.



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 godds.(d =9, 10, 11, 12) is the same as
its finishing. Some yarn-dyed gray cloth is carried over into
period one from period three due to market conditioms. This
gray cloth is processed and sold in pefiod one whefe sales do

not reach upper bound.

.+ - Average daily wéaving is 61.500 m, and purchases have

slightly increased.

iv) Yarn Production, Purchasing and Inventory (Tables:
14, A33) '

The productionvand‘burchasing levels of TP'yarn (i =
4,12) which was previously both produced (i = 4) and purchased

(i = 12) have declined as expected.

For the first time ‘type 6 TP yarn is produced, despite
the possibility of purchase, for use in wide TP (m = 9) good.

13), type 5 TV

With the drop in production of Epengle (m
yarn prOdﬁction has decreased, and type 7 and 8 yarns' produc-

tion have increased.

Purchased cotton yarns (i = 9, 10) are once again
purchased throughout the year with an even distribution. There

is na yarn inventory in this scenario.

_ Daily yarn;production; which is low in period<one,
increases in periods two and three to 12.800 kg. Twisted yarm

production\increasés especially in the last two periods



(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 carried 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 greater drop in the

objective function.:

- The 6.8 per cent drop in objective function is due to
the drop in sales of the profitable narrow TP (m = 7) and its

replacement by less profitable goods.

IIT.D.4. Scenario 4

In the previous scenarios, uppef bounds on the fiim's
sales had been established without regard to product type. In
this scenafip the sale possibilities of each type of product
and the firm's current orders have been taken intoraccount.
This has resulted in the firm's "classic" products to be sold

at a certain level in order to maintain the firm's place on



the market, which has led to seasqﬁal lower bounds being

placed on these products.
These bounds are shown below:

m - t=1 _ . 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 unit in period two. The reason forﬁthis is. the
increase in cotton cloth production due to the lower bounds,
and the model's preference for purcha31ng 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 time 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 imposéible. Another
'consquence of the increase in printed gobds' production is
seen in 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

idle capacity in period two. The reasons for this are the



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 yarns.

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 produced for the first time and that at lowest possible
lével, as was expected. The Serj group (m = 12) of products
is also'pfoduced at lower bound. We have seeﬁ in Sceﬁario 3
that 12 and 13 are alternativés 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 capacitj is

allocated to the more profitable 13.

In.the cotton group, the level and the times of
prdduction of wide cottonm plain dyed (m = 5, 6) produéts have
not changéd, while there 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 cottonvprinted goods

(n =‘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'notfused for products for the domestic or

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

~




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

work has increased in this scenario.

In this scenario which.attempts to show the firm's
. present policy the total produétion has risen tQ 29.325.851 m
with the inclusion of the printed goods. This is an increase
of 4.308.321 m over the previous sceﬁério. 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
department in this scenario. The uniformity of production in
the previous scenarios. has disappeared due to the increase in

/'ﬁroduét types. This ishnot 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, the model prefers to produce them.

Production of the TV group (d = 9-12), is distributed

according to the reqhirements 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 change in the Spinning department.
fThere have been small changes in production in accordance

with finished cloth's pfoduction.'



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 in period three énd almost not at all in
period one. Thus 92 per -cent of the sales in period omne is |
carried over from period three. The main reason for this is ]

the high rates of narrow printed cloths in period omne.

Sales‘figﬁres are the same as before. If we do not
consider production for lower bounds, though levels of the
goods alwayé sold are a little lower. There is a large drop

in production and sales of narrow cotton plaﬁ dyed goods (m =
4)0

There is 3.300.000 m of piecework in this scenario.

LS

¥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 Z) with -

_respéct to Spenario 2,

This is a.direct result of having to préduce loss

profitable'gobds'in order to maintain market share.



"ITIL.D.5. Scenario 5

In the analyses‘pérfofmed'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 particular 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 cdpacity 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",
four of which can Be used for wide Washing, were not taken
into consideration when the cépacity of the washing unit was
being calculated. They have a total daily washing capacity of
12.000 m. ) | |

Changing the distribution of the machines in these
units with the aim of easing the bottlenecks was considered.
For this purpose, it was first assumed that the second
.dyeing process uses 100 per cent of the machine, instéad of
85 . per cent. Thﬁs a certaiﬁ increase of capacity for second
dyeing is achieved, -at the price of a decrease in wide
washing capacity. This deficienéy will be more than made up

by the use of the four old machines mentioned above.
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CTABLE : 18

‘CAPACITY USAGE RATES OF THE SCENARIOS 3=4=5-6

"SCN.3 'SCN.4& - “SCN.5 SCN.6
"UNIT v‘T‘1“T‘2 T=3 T=1'T=2:7T=3. T=1.7T=2.7T=3. .T=1_7=2.7=3

TSPINRERS| 00,180 100 150 951130 303,130 100 700 100 108
TWISTERS. :_f?92f?9;'99~ '96:100:100  89.100 99 . 96 .100 100

TWEAV.HAZ1, 100100 100 -100-100-100. 70 70 70 -100 70 92
';us HA{?nﬁi.}QD:?OOL100::100%10d§100‘e100f190‘100"100“109 100

'BLEACH:~ 100 1007100 “100- 90:100 -100:100.100 100 98 100

PRINT.. ‘00 8 0 52 59 67 1. 1. 0 .52 .55 65
1=DYE 26 34°:34 24 34 34 25 .36 34 25 42 35
'2-DYE _ :100.100:100 -100:100-100 ~100 100100 100:100 100
CWASH=1. . ‘70 92 ‘90" 6992 .90° 79 100 95 .78 99 95

WASH-2 46 67..59 68 100-100 51_-68. ‘63 .73 100 100
WASH=3 71. 89 86 71::91: 96 63 80 78 &4 88 88
'DRYER 62 75 ‘71, 63 83 81, 72. 83 .80 72 .96 88

CHoFINISH' 58 62 60 64 .65 66 61 65 63 67 .69 69
'YARN=DYE  100.100:100 :100:100° 89 100:100 100 .100 94 .63 -
‘RAISING 0-100:100 0:100-100  0:100-100: 0 100 100

WINDING. 80 9697 82 92 .95 80 97 97 82 92 96



. TABLE -z

PRODUCTION
0T . 0

TP 112

1060 1192 1228

YARN-TABLE :OF: THE SCENARIOS 3~4=~5-6

219!
SCN'3 . SCN.i4:
T-Z 7= 3 T—1’ T 2 7= 3f._
0 0 0 0 4
82° 61 162

46
1133:1127. 1199

_75_

78 64

1074 1ZZZr

"SCN.5

CUNIT-:

0 80
‘11341925 -

:TON:

PURCHASING
0T "714
TP? 0
TOTAL 714

---———----—-- ------—-—-—------—--—--—-----—----— - D A . 4% P T R G G . . = an
..........................

6942-671. ‘810 (700 ‘747
0 0 -0 0 0
694"671 810 .700° 747
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.TABLE::20- ‘ ' C "UNIT : KM

'GRAY?CLOTHETABLELFORfSCENARIOS.'3*4%5%6

"SCNs1. ~ .SCNs2° . - SCN<S _ 'SCN.6
';? 1 T 2 T-3w ;t;jE;T;Z'fT=3t AT=1fZT=2‘:T=3" T?11'T=2_1T=3.

%PRODUCTIGN »
‘2357-2357:2357?;2789 2469.2456 -1528:1706:1617 :2755-1665 2364
WC 1038:1038 976 :1038° :903-1038 ":1038..739. :906 :1038- 229 .937

NTP: 104 :104: 104° (8 104 200 -189 19 -104 41 165 -106
WTP. 0 1178 124 0 127 64 .0 1299: 124 0 761 124
.Yoc: 0 0. 0 ¢ 0o o0 0 0 0 0 ‘0 0>

TV (1656 1796 1875 .1616 1863.1942" -1588 186311875 1616-1913 2122
*vorv 833 833 f833 833 833 '740 833 -833 »833v 833 .780 569

PW 0 484 0. 01859 1502 ‘0 255 0. 0 1642 1373
PURCHASING. o
NC: 343 0 01202 .0 O ‘0. 0 0 305 0 0

We 6656 -0 224 6778 0 'i57‘ 8351" *0 1368 7820 ‘0 1601

-—-----—-—-——-—--—----——--'—-———----—-———-----—--—-——-————-“—--—-————
............



TABLE 21 ' _ UNIT : KM
‘CLOTH' TABLE FOR SCENARIOS -3-4=5-6
| SCN:3 o scNub. SCN.S. 'SCNa6
TYPE . 1—1 T=2°.T=3"  T51--T=2 -T=3. 721 :7=2° T=3 T=1 :T=2. T=3
r 0 475 0 3000 3375 3573 32 =248, O 3000 3160 3746
NCPD [2341:2237° 2550. 895 276 °585 1397 1550.1686 . 0 0r 0
ICPD 3319 301972994 3357.3003°2987: -4247.3706.3858 :4221-3226 3624
NTP: :100 100. -100° .8 100 192 ~100xz100:1100> 139 .113. 148
ATP 0 166 .116. 0119 60 0 280" 116 ‘0 711 116
v 25002519 24811 25002584 2416, 250012553 2417 2500 2573.2421
?8?"5526'55??’5521"S?ZET;ZEZ’?5-?1’,.5";552';423'25}?”3?26’3536'?6522
TABLE:2:22" UNIT:::KM |
| SALES:OF: SCENARIOS 3%4-5-6
TYPE SCN. 3 SCN.4& “SCN.5 :SCN.6:
NRR. € PRT | 475 d0.245. | 281 9 906
NAR. C:PL=DY:  7°127 1-756 4-633 0
WD. € PL=DY. .9 333, 9346 .11 811: 11:071.
NAR.: TP 300 300 3000 300
wo.:ré | 283 179 396 827
v 7500 7:500  7°500 7 500
TOT.-Exp | 16760 18'352 161776 18 321-
TOT. DOM: 7 783 77679 '7.896 8 327
PIECEWORK 475 3.295 s 12 956,
_ToTAI'ZZZEE'f“"Zé'Bi;E'""SZTEZZ“"’EZ?SEB:’_'“’:ES 604
‘0B FN. (10**6TL) 8 950 8489 9242 '8 :753
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The above changes were made in the technology matrix
and the resulting scenario was run with the data of Scenario

3.

i) Capacity Usage Rates (Table: 18)

Despite a 100 per cent utilization in the Spinning
department, the Weaving léoms 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 hali,‘are‘closed down 30 per cent of the time, or
that various looms are shut down for varying periods. The
fact that the pther 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 finished
cloths, or production of narrow cloth from purchased gray

cloth.

In fhe first two_periods the priﬁting unit has a
utilizatioﬁ of dnly 1 per cent all utilization in the second
period being piecework. The only explanation for production
of printed cloth in the first period is that the hachines
processing plain dyed cloths are full but the narrow cloth
produced due td the 70 per cent lower bound élso has to be

processed somewhere.

In other units, utilizations are the same as in

Scenario 3.

ii) Finished Cloth Production (Tables: 21, A51) .

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‘profitabilityvthese goods are_restrigted to these levels



of production by various other constraints 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 diétributed-betweén 12 and 13, and _
allocation of all weaving dapadity to 13 did not maximize the
objective function. In this scenario type 12 product is not
pfoduced 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. Tﬁe wide cloth on
the second dyeing unit has to pass through the bleaching.unit
and the alternative for this unit is narrow cotton 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 again present,

with slight changes in'peridd two.

There is a slight decrease in total production with

‘respect to Scenario 3.

iii) Gray Cloth Production, Purchasing and Inventory
(Tables: 20, A52) o

There are no changes in production and inventory

"policies for wide’pfoducts, while'production of narrow gray



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 in the typeé of yarn produced but
considerable changes in amounts; Thé increase in production
of type 13 cloth and the drop im production of type 12 cloth
reéults 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.

Sinbe.capacity is used to the full in period two, same

type 6 yarn is produced in period one and stored.

Purchases of type,9 yarn have gone down in period two,
and purchases of type 10 yarn all year round,'due to increases

in gray cloth purchases.

v) Finished Cloth Inventory and Sales (Tables: 22,
A54) | |

There are no changes in the finished cloth inventory

policy. , C -

Due to the fact that, there is very little finished
cloth inventory, the sales structure is very similar to the

production program.




The difference from Scenario 3 is that the excess wide
cotton produced in period one is sold in that period and a

balanced sales program is followed all yeaf'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 fﬁnction value is about 3.3 per cent with respect
to -Scenario 3. There is no penalty cost in the model for
machinee left idle. Thus the question of whether the 3.3 per
cent increase in the objective fgnctioh value is worth leaving
certain machines idle is left tozthe decision-maker to oo

~resolve. This model does not seek the answer to this question.

IITI.D.6. Scenario 6

The changes made in the Scenario 5 are retained here
also, and data for the Scenario 4 is used. As the reader will
remember. Scenario 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
Ithat Spinning department utilization remains the same while

narrow~loom idle time drops.

Utilization of narrow—lobms increases proportionally
with narrdw cloth lower bbﬁnds. Utilization of the bleaching
and printing units have 1ncerased for the same reason. The
'1ncrease in the printing unit is the same as the increase
between Scenarios 3 and 4. This resemblance is also evident

“with the washing units.



When we.consider Scenarios-é and 6 together, we see
that the decrease in narrow ldomvﬁéilization between
scenarios 3 and 5 is present, though in a slightly lower
amount., Utilization of wide washing and bleaching units have

increased with respect to Scenario 4. :

ii) Production, Purchasing and Inventory (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 is replaced, as.in Scenario 5,
by an increase inAproduction owaide cotton plain dyed goods
(m = 5).

There is no significant change in production of TV for
"the domestic market. There is .some piecework but slightly

~ less than before. On the other hand, for thé first time there
is a significant increase in wide TP (m = 9>'production. This

is due to allocation of excesse capacity.

Avefage daily finishing produétion 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 is an 18.8 per cent increase with respect

to Scenario 5.

When we examine production' and inventory 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

wide cloth gone up.




There is 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 yarm is

purchased in this scenario.

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

A64) 4
gﬁ

Finished cloths inventories are very low.

‘There has been no change in sales levels, except for
an ‘increase in sales of wide cotton goods parallél to the
increase in their production; and a drdp'ih sales of type 6
in period three with a correspbnding“increase in sales of
type-S. The reason for this is production of typé 6 for
inventory. TheAmodel-prefers to purchase type 5 and proéess

it using excess capacity.

A balanced sales program has been followed throughout
the year, and sales upper bounds are reached all year round

for domestic sales and in the last two periods for exports.

iv) Objective Function Value

Production has increased 0.9 per cent with respect to
Scenario 4, Ieading to an increase in the objective function
of 3.1 per cent. This increase is due to the replacement of

type 4 cloth by type 5 cloth which 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.

(34



ITI.D.7. Scenario 7

As was stated at the beginning of Scenario 5, one of
the main boftlenecks in the Einishiné.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 passes
through this unit at a speed of 80 m/min and narrow dyed
cloth at a speed'df 40 m/min; In this scenario the model. was
run assuming that narrow 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 Rates (Table: 23)

There is no change in the utilization of main 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, Purchasing and Inventory (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 production leading to a
small drop in total production. Distribution‘of TV prbduction

over the year is the same as in Scenario 3 and an optimum mix




l 85 -
TABLE-2: :23. "

.CAPACITY USAGE RATES :0OF:THE SCENARIOS:32477=8.

- SCN.3. SCNub " SCNLT. © SCN.8

UNIT:  TS1iTE20T=3 T=1:T22.7=3.:7=40T1=25T=3. T=1:T=2. 723,

IR R I

" SPINNERS® 100100 100 ‘100 .99:100: :100. 100 "100. 100 99100,
TWISTERS' (99 199, 99 .96:100:100. 96-100. 99° .96-100-100

—‘—-—---——----- ........... --L-p - - - i - --—----—--—_----—----&

FEEN RN

‘WEAV.HA:1: 100 100-100: +100" 1005100'»190 100:100" -100 - 100 -100
‘WE<HA:2%4 - 100,100.100 100" 1ooziodf:1oo 160:100° :100.100 .100

. el e - . . .. R P
- _—————-—-——---------p--q--—--————----————_-—— > S - D G A > G e - -
B - LR - - R i " - « b . 7 ~ i . e R . . N .- For o

'BLEACH.® :100°100:100. 100 :907100° 95 '87: 87 100 84 96

PRINT. 0. .8 0 52 :59 &7 0 37 .3 52 59 67
11-DYE . 26 34 34 24 347 34 ‘26, 34 34 24 34 36
2=DYE- _f‘:1oos1po=1bo’-100@100;100 *100:100-100 -100 100 :100
-WASH=1- 70, 92 .90 69. 92 .90 .68 92 92 {69 92 290
‘WASH=2 . :46;_67’%5§ 168100100 69 93 63 68 100100
CWASH=3 <717 /89 :86- 71! .91:.96° :100:100:100 83 87 99
"DRYER 62075 71, 63 83 81 67 87 76 65 .82 82

CCHIFINISH 58 627 60 64 65 66 65 64 64. 67 64 67

- - - ---_j - a —--—-‘—’--‘g-é.&----’-;--';.-.'.‘-.'._a._--_-—- i-‘—..'...-—--.___;—-'-_'a_—.‘l.-

S e e e e a e e

{YARN-DYE .100:100.100 1100100 .89 :100-100:100. 100°100 89
'RAISING'  '0:100°100  0-100:100 0-100:100  0:-100 100
_ WINDING  .80: 96 .97 82 92 .95 80' 96 .96 8292 95



- 86 -
_TABLE 2124 | S "UNIT:z:TON.

YARN:TABLE :OF  THE SCENARIOS 3%4=7-8

P Tf1{s§g§ =3 1T=1:.7=2 :T=3" 71 7%? T=3  T=1. T=2" :T=3 |
et e e R S B
0T. 0 0. 0. 0. 0 & o o o PRI }
P 112 82 61° 1+ 62" 46 21~ 88 88 1. 62 49,
Vo 1060.1192:1228 1133 1127:1199  1062:1183:1107 -1133:1127. 1199

m} 0;27_5527553";1527 1 E;;E;TSEZ?E?S? 195 11341189 1252
e e AL }

0T.- 714 :694 671 810 700.:747 701 .705- 700 810 700 747

._...._._--...—--—-—-—--‘—‘-’-.‘-----._-- —-Ji--'.---’--‘--'—-;.-—.j-----'—-—---———--—'_—-..--.‘--’ :



- 87 -
.TABLE. z.25" o | | UNIT 2 KM

GRAY: CLOTH:TABLE:FOR SCENARIOS. 3%4=78

“SCNL1-  SCN.2 : SCNS7

, SCN.8-
T=10T=2. .T=3. 'T=1 T2 7153, .T=1':7=2 .73 T1=1.:T=2 T1=3
et L L L e L sl

PRODUCTION" |
‘ -~2357.235732357?‘2?8912469ﬁ2456f5227652637?2357‘.2789'246912456
NCfé1038c1o33 19767 :1038 :903:1038 1038 970. 994 :1038 '903.1038

P 104 -104:-104: 8 '1p4 200 181~ 27 1104 8§ 104 200
WTP. 07178 124 50 127" (64 0 215 192 0 127. &4
yoc: 0 @ © 0 o © o O O 0 0 0O

%TV??1656?1?96%1875,s1616w1863ﬁ1942:51646;1776.1776=f161691863:1942s_:
YDTV: 833" 833 :833 833 833 740 833 833 ‘833 833 833 740

————-—-——--——-b—b-&b-éié---——--—--hd-—--——- —-;-5;-_--55;-;;;-;;_-;;

70T 5987 6244 . 61991i6284 6299 6440 &5975 6257’6255‘:6284 6299 6440

PURCHASING
‘NC' 343 0 0 1202 0. 0 :2620. 0 0 :2141- 0 O
WC_ 6656 0 224 6778 0 157 6649 0 176 6678 ‘0 153

«TOT 6990 ?o 224 7880‘;. 0. 157it9270 | 70' 176- 8819 0 153

-‘..; .o N P A




- 88 -
TABLE 26 : UNIT : KM
'CLOTH:TABLE :FOR SCENARIOS 3=4°7-8
SCN.3- SCN.4: SCNL7 SCN.8
TYPE. T=1~ T=ZT=3 ':"l".=.1‘ T=2° T=3 ‘_=17."'T'2' T=3 _7?1 T=2" I':'E_
o, 0 475 0. 3000 3373 3575 0.2152 173 3000 3372 3873
\CPD"2341:2237 2550 895 276 (585 4546.1396:3374 1798 0 861,
wcéo:3319:3019 2994 3357.3003:2987 3328 3004 3026 3357 3003 2987
(TP 100 100 100 8 :100°-192. 100 100 -100 8 -100. ‘192
TP 01166 116, 0 119. 60: 0 '201::179.  0: 116 60
'V 25002519 2481: 2500 25842416 23772500 2500 2500 2584 :2416
o1 8260 8517- EEZ?T'E;ZE_QZEQ ' i' 571E'JEEEE';EEE-;EESTBZZ?;;E';EEEQ
TABLE 1727 UNIT : KM
SALES ‘OF SCENARIOS  -3<4=7=8

L TYPE SCN.3 SCN.4  SCNe7 .SEN.8
'.’NZETZ';ET"’-'-”""Z§§7"'7;57:52?”"-”23-;;.-"-'?532;‘""

NAR: CPL=DY: 7127 15756 9317 2 653

WD. C PL=DY 9333 9.346: 9 358  9.346

NAR.:TP. 300: 1300: 300 300

WD. . TP 283 179 380 179

T ia. .. 500 7500 7377 7 00
ot Exe 16760 18 352 18.975 19255

TOT. 'DOM: ‘7 783 7:679 7°757 7 679
CPIECEWORK 475, 3.295, 2325 3.295

e TN S TS TR

0B FN'(10%%6TL) 8 950 8 489 9.123 8.545. ’



of types 12 and 13 have been found in period one.

Production increases due to the reducéd production
times is noted on narrow-dyed production. The increase in‘
production of these goods results in a 16.1 per cent increase
in total production with respect to Scenario 3 and an average
daily prdduction 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 in

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 invéntory,'as all product is sold in the period
it is produced. The balanced production program results in a
balanced sales progrém.'Both domestic sales and exports are
at their upper bounds in periods two and three. The highest
export figure in’period_one,,uytil now 1s achieved: 7.975.500

me.

iv) Objective Function Value

The 16.1 per cent increase in production with respect
to Scenario 3 results in 1.9 per cent increase in objective
function value. Reducing production times in bleaching in-
creaseé.production but is unable to increase profit in the

same proportion.



IITI.D.8. Scenario 8

In this scenario production times of narrow plain dyed
~cloth in the bléaching 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 in-
creases in prpduction at various units in the Finishing
department, due to the increase in pfoduction of the bleaching

unit.

ii) Productionm, Purchasing and Inventory (Tables: 24,
25, 26, A81, A82, A83)

" The only change in production is a slight increase in
production of typé 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 increase in total production is only of one product

and is 3.1 per cent.

Production and inventory policies for gray cloth and
yarn have not changed, and the extra production's require—
ments, are met by purchasing gray cloth as in the previous

scenario.




iii) Finished Cloth Inventory and Sales (Tables: 27,
A84) | :

‘There are no changes in finished cloth inventory or -

sales.

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
£ill now, 8.255.200 m, is reached, this being 98 % of the

upper bound of period one.

iv) Objective Function Value

The increase in production leads to an increase in the
objective function value of only 0.66 per cent. It should be
borne in' mind that this 1is achieved at the expense of drops
in quality due tb the reduced processing times in the

bleaching unit, which may lead to a loss.

IIT.E. RESULTS AND CONCLUSIONS REGARDING MPP MODEL

According to the cost’and.saies data -given as inpﬁt,
narrow TP (m = 7), wide cotton plain dye& (m = 5,6) and
Epengle of TV group (m ='13) emerge as the most proffpable
products,;whilé'type 14-and'15 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
production of the most profitable export éoods are'well below

that recommended by the model, while the figures for TV



products 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 given; 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 prbducing any
printed goods at all, the model seems to indicate that '

"reducing printed goods to a minimum and placing extra emphasis

on the production of plain dyed goods is remunerative. The s

firm's Market share and the fact that it has sold large -

amounts of printed goods in the past should also be considered.

When the present state of the market is taken into
account and lower bounds added in Scenario 4, there is no
chénge in brodubtion'of wide cotton plain dyed goods, even-
though printed goods production remains at lower bound. Also,
és\cén be seen.in Table 29, the total production rises

sharply.

When we compare the flgures of the firm's 1984
Production Plan and Scenario 4 in Table 28, despite mény
51m11ar1t1es 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 incfeaée its market share and thus its sales. The
present state of the finishing departméntkpergits a total
production of 29;000.000 m/year under thé;given aésumptions,
while average production has been aroundﬂ25.000.000—m/year to

‘date. There is no reason why, sales permitting, production
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should not increase. The assumptions above mentioned are that
each working day is 24 hours and tﬁe«working year is 300
rays. The first assumption may be objected to on grounds of
down-time, maintenance, etd. But .even if we take the workiﬁg
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, production automatically rises. Piece work are processed
inyﬁeridds two and three, when market upper bounds are

reached, even though they are not very profitable.

In scenarios without sales lower bounds production 1is
low, approaching the current figure df 25.000.000 m/year, as
" can be seen in Table 29. Bﬁt when we analyse the total
production 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
productiqﬁ Qf plain dyed goods, especially‘wide dyed goods
and try‘to sell as much as pqssible of narrow TP (as .long as

the data remains valid).

When we examine domestic TV sales, we see that thg

~ model has them at upper bound throughout.'Despite the fact
that only 7.200.000 m of . TV ére sold in Scemnario 1, in all
other scenarios which reflect 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 see that the model prefers type 13 Epengle, whereas



at present type 12 Serj is producéd and sold at a highér
level. Thus a switch from Serj to Epengle would seem to be
profitablé. The reason for this is the situation in the
spinning department. As there are bottlenecks at the spinﬁing
and winding units the model prefers single yafn,‘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 prodﬁct lines is restricted by the capacity of the
special units involved in their construction. The whole
capacity of the yarn-dyeing unit is aliocated to TV and no
yarn-dyed cotton goods are produced. The firmfs production
policy is to minimize production of yarn-dyed cotton goods

and no production 1is scheduled .for 1984.

The capacity utilizations indicate that in the event
of an investment in the Finishing department, the bleaching,
second dyeing and wide washing units, which constitute the
major bottlemecks, should be considered first, due account

being taken of the current product-mix.

ExpgnsiOn of capacity in the second dyeing unit should
be coordinated with thevexpansion of other related capacities
and‘the‘firm's market share. The changes in machine alloca-
tions in Scenarios 5 and 6 bring same interesting results to
light. In these scenarios the-produgtion'of wide plan dyed
goods increases sharply and a decrease is noted inrproduction
of narrow plan dyed goods due to the bott1eneck at the
bleaching unit. The drop in production of narroﬁ 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 expanded, the nérrqw looms may have to be

j



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 ﬁell. An increase in the productivity of the
bleaching unit will enable both the currentlybproduced 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 o#er from more
profitable goods. Thus, the reduction of processing time of |
these-gOOds in the bleaching unit does not lead to a now }
product-mix, but mereiy 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 agalnst drops. inm quality level.

The capacity utlllzatlons in the spinning department
repeatedly 1nd1cate the presence of a bottleneck at the
w1nd1ng-un1t, ThlS unit should be considered for capac1ty

expansion first.

The model also bfings to light the problem of
purchases. The model suggests different purchasing policies

for yarn and gray-cloth. Grayfcldth purchases for the year |

are made in the first period; a policy which carries with it
'a certain risk and uncertainty, especially since in the

_textile industry product demands change rapidly. This ris ',ﬂ



can be minimized by the Export and Sales department's keeping
close track of market trends 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 in 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
donstant, changes in exchange rates will reflect on equrf
levels'proportionately and there will be no chénge in the

product-mix,.

ITI.E.1. Summary of the Results of the Scenario Analysis

The following trends emerge from the scenario

analysis:

7 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,

¢) Sales on the domestic market are constantly at
upper‘bound. Consequently, efforts should be made to raise

these.

d) New products such as the narrow TP type should be

 ~prom6ted and sales potential investigated.



e) The whole production system 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 in
the textile industry,.the production processes of yarn and
gray cloth consist of a series of distinct steps, each of
which is berformed on a different machine and in a definite
order. The'productioﬁ‘of finished cloth, however, is not such :
a well-defined proéess. The cloth may need severai different
proéesseé according to the various desired'dualities_of fhe
finished produét, such as construction, dyed or brinted,
brightness, schrinkage, etc. Different types of finished cloth
" may be obtained froﬁ,thé_same‘gray cloth by~subje¢ting 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 cliemicals employed in®the chemical finishing process
may also vary. The machines in the Finishing department are
multipurpose, in contrast to. the single-purpose machines in
the other deparfments; 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 wésﬁing or-bleaching.
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The factory under study_words on a customer order
basisl Under the current planning"eystem; the incoming orders
are divided into groups and production plans are drawn up for
Vhorizons 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 oroduction

plan when necessary.

Several programs are prepared, based on the conmstruction
of the gray cloth involved in the production of the finished

cloth.

Productlon schedules for TV and TP products have a
horizon of two weeks. Orders for theseAtypes of products are
taken twice a month and are grouped into "lots" according to

the types of dyes they require. This is doe to technological
'constraihts: Loading the dyeing machlnes w1thout taklng dye
colours and types 1nto con51deratlon creates serious problems.
The various dyes are composed of dlfferent chemicals, which
-are fixed differehtly on the various'cloths.’Dyeing a dark—
.coloured order before a light- coloured one’ neceSSLtates very
'thorough washing of the machlne ] rollers, which greatly .
1ncreases set up tlme. The same problem occurs when the type
of dye changes, which requlres that the machlne s dye tank be
emptied and cleaned, W1th the .same adverse result on setup

time.

Due to the aboVevreasons,ithe present system described
below has been established and'alllagreements with customers

are made on the basis of this_system.'

Each month is divided into two'equal’periods. Orders
are gafhered_and seperated into lots according to colour and

dye type..Dyeing operations ere‘performed from lightest
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towards dafkest colour, i.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, based on the dye it

requires.

As the gray cloth and yarn needed for TV cloths are
produced on-house, the Spinning and Weaving 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 printed).

. Orders for dyed cotton gobds are collected weekly, and
urgent orders are processed first. There is no given method

used for assignment of non-urgent cotton orders.

" The schedule for printed goads is drawn 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 clearly from the above discussion,- the
Finishing department comnsists of a pool of machines, several
of which have multitask capabilities and there exists a list
of orders, each requiring a different sequence of operations,
to Sé_assigned to these machines. Thus the problem of
scheduling in the Finishing department leaves us face to face

with a classical "n-jobs, m-machines'" problem.

As the n-jobs, mjmachines problem(5) 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 lack of data, a
‘stochastic approach was not used and a deterministic model

was established.

IV.B. SCHEDULING MODEL

The model constructed for the scheduling problem

stated above has the following objectives;

i)'Generatibn of alternative schedules
'ii) Determination of realistic deliverj 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 prevéntive

maintenance.

After collection of available data and discussion with

the concerned persons, the model given in figuré 5 emerged.

The model input, which consists of the order list,
initial state of the system, machine data and process data,

will be explained later.

The model assumes that there are.no shortages of gray

cléths, dje‘and,bther chemicals.

An algorithmic statement of the heuristic method

‘empioyed is giveh below.
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IV.B.1. ALGORITHM - ‘ -

Step 0 : Initialization

The order list, initial state of system, machine data
and process data are read from the relevant files and machine
queue and order process pointers are initialized. As all
machines are free on monday morning, here this assdmption is

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 between alternative machines is made by

means of the following heuristic:

i) If the queue of any one of the alternative machines:

"is empty, assign order to that queue.

ii) If there is 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

aSéignment.
If all orders have been placed in queues, go'to Step 1.

Step 1 : Initial loading of machines

M&chines_are taken one by one and;}oaded according to

the principles below:
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i) Urgeney check:
If there is an urgent order in thebqueue, load it

at once.

i)‘Lot check:

Appllcable to TV orders only, Orders with lot
numbers between 1 and 11 are assigned in ascendlng order of
lot number, i. e., for example an order with lot number 2 camn
not be assigned to a machine before completlon of asslgnments
of all orders w1th lot number 1 in that machine's queue. No

urgency check is performed for these orders.

» 1ii) Special machine check:
Certain machines are special inm that they. cannot
work if a certain other machine is working. Assignment of

jobsdto these machines is done by the following heuristic:

The total time needed to process all the orders in
theequeqe of each of the special, i.e., mutually exc1u51ve
machines, is calculated and the machine with highest time in’

‘queye is assigned work, the others being left empty.

iv) Special process check:
It is necessary for certain products to wait for-
a given length of time‘between two operations. These waiting
times. are defined as "Special processes"and treated as.

"dummy" machlnes with infinite capacities.

A job assigned to a machine is'removed from' the queue.
Process p01nters are 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.

Otherwisé, first of all the system time and the times
the orders on the special processes have been waiting are
compared and orders that have compieted 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)

-t

machine is determined.

I the order has no further process, print a message and
go to Step 3. Otherwise, the next process is checked for
spébial processes, alternative machines on which it can be
performed are determined and the order is placed in a machine
queue using the ﬁeuristic stated in Step O, 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 is first checked to see
whether it is a special machine or not. If it is, the
heuristic described in Step 1 is used to decide whether it is
to work or mnot. If it is not a special machine, then as in
Step-l, lot and urgency checks are performed. If there is no
urgent order in the machine queue, the brder 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 1lSt, process flows, machine speeds and

initial.state.»These are described in detail below..

IV.C.1l. Preperation of the Order List

Under the current system, orders are taken by the Sales
or Export 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 SRR ‘ ‘ o
35 Pattern/colourkcode and variety
4) Amount N ; _ ’ .
5) Note. ... -~ . ' o . B ‘
o : S |
|

These_can be explained'as follows.

1) Order mo: A number given to the order by the Sales

or ‘Export department. .

2) Gray eloth code: This ‘is a 5-digit code used
‘throughout the firm. The first digit denotes the construction
(TV, TP or cotton) the second whether the yarh~is.dyed or not
_the thlrd the breath and welght and the last two digits are

used to 1dent1fy dlfferent cloths with similar constructlon.

For example,



Figure :6
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Code : 1 1 4 6 . 6
TV white 1w 2 400 gr
yarn ’
Code : 3 3 1 0 1

Cotton dyed mnarrow , 1m £ 200 gr
yarn

3) Pattern/Colour code and variety: This is a 5-digit
code used by the firm. If, first digit = 0 , and
50f$ 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 is the length desired in meters. Minimum

order amount is assumed to be 2000 meters.

5) Notes: Speciai‘details such as brightness, shrinkage

etc. are given.

The order forms are gathéred at the'plaﬁning unit for
the Finishingvdepartment‘and sepefated~into'lqts. As was
~previously explained, this is domne only for TV and TP goods.
The critical informatibn at this stage is the gray cloth
code and the pattern/colour code. There afe 495 different
dyes currently in use and the lots are composed according to
dye.types..The.empléyees 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/SPROG) (Appd.B) was writen
so as to enable even a‘person who knows nothing about the
dye codes to perform thisvoperation. Thls program takes the

order f11e and uses the dye file to seperate it into 1ots.

The operation of seperating the order list into lots
can be done by ‘hand or on computer., The.seperated list is

stored on hard-disk for future use.

IV.C.2. Process Flows

The sequence of operations cloths follow in the

Finishing department vary.dccording to the following:

1) Constructioﬁ
. 2) Dyed/Printed

3) Dye type

4) Raised or not

5) Yarn—dyed or not,

'Accerding to the characteristics above, the cloth
passes‘through different'proceSSes. The cloth may also be
subjected;to a number of prqeesses such -as brightﬁess;
shrinkage reduction, etc., after leaving the chemical
finishing unit. Processes_after'ehemicel finishing have not
been cohsidered iﬁ this.study, as they are of no great

importance in the scheduling of  the department.

The processes which the varioﬁs‘products will undergo
have been established and- noted. When we study the operations .
‘lists as a whole we-see_that several grpupsW reoccur frequently.
These we eombine and eallra process; After these combinations
have been done,~e’tota1'of'86 processes remain. Whieh mechines
the processes can be performed on and the average speeds of

the machines are also found.
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The fact that certain machines process only narrow
cloth leads to an increase in the number of processes and the
total number of operations. Another reason for the increase '
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 tb_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 undergo. It writes theseb
sequences of processes in@o the process file and also writes

a report if the user so desires.,

The matris which contains the information on which
process can be pefformed on which machine and at what speed
is performed by. the third program (LLS/HIZPRG) (Appd.B). The
réwé of this matrix are the processes, the columns are the
machines.and thé entries are the operation spéeds. Zero elements

mean that that process cannot be done on that machine.

IV.C.3., Initial State

Under the present system production is checked daily
from the prodﬁction slips of the machines. Also the machine
queues are checked and recorded daily. The daily state 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 tbey are not
loaded at once. The initial state of the'éystem'obtaiﬁed from

the forms mentioned above can easily be added by hand to the
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order and process files. Incomplete orders are inserted as 1if
_they were new but with completed processes deleted from their
process entries and dlfferent lotnumbers they are deleted
from their previous lots. There is no a351gnment to machlnes
here. The model treats the next process of these orders as if
it were later. Thisvoperation.can'he performed easily using

the above mentioned. forms.

IV.C.4. Machine Specifications

There are approxinately 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, Printlng, Chemlcal—flnlshing, Yarnfdyeingkand Quality
~ Control. The machines in the Quality»Controi and Yern—dyeing
departments are not considered in}this'study,‘which leaves us
with oner 50 mechinesiin the other four‘departments,to take.
_into account. Some of these are the special machines used

after the cloth has left the chemlcal flnlshlng machine. These

~ machines are very 1nfrequent1y used and do not affect the

result of the scheduling and so are not considered in this

.study.A.

Another reaeon for the high number of machines is the
raising machines in the raising unit and the old Jigger
washing machlnes. There are eight raising machines in the
Finishing department A prOductvto be raised passes through
at least four, or multiples of four, machlnes. For .this

reason four machines have been treated as a 31ng1e machine.

The Jiggers are old washing machines which can process
at most 1000-2000 metres per shift, there are eight of these

P

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 given in Table 30.

The 18 méin machines at main productién 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 finishing planning unit by
means of daily reports and problemé 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 pérformed; Also data for the past 13 months have been

studied.

The down-time has been grouped into five groups
according to reason and percentages of total working time

calculated.

Total working time is 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) Préparation time
iv) Prevgntive.maintenance time

v) Idle time (no work to do)

All other reasons are classified as 'other'. Results
of the statistical analysis are given in Table 31.The results

yield the following information.




TABLE: 30

NO NAME
:1; E YAKMA
2" YaYAKMA:
3 PIS—-BEY!
4 MERSERIZE
‘5 TEGALIZE
67 i KaKURUTMA:
‘7" PAD STEAMN"
8 PAD :STax1:
9. .PAD S8T. 2
10" AHT:
11 :AHZ~
42 "FLEISSNER:
13 DAR SIKMA:
t=19: G.JIGGER’
=21 D.JIGGER"
22" RD3
23 RD4 ,
24 . -RT .BUHAR:
25 NOTR BUHAR
26. . ¥WB6 ..
27. wWB10
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:

------

_MACHINE-SPECIFICATIONS
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PROCESSES

?C“.BURNING

TV/TP .BURNING

‘SCOURING=BLEACHING
.MERCERIZING
-EQUALIZING.
"DRYING
:2ND=DYE DEVELOPING
. WASHING,DYEING
‘WASHING,DEVELOPING
‘POLYESTER DYEING'
'POLYESTER DYEING.
THERMO~FIXING
“REACTIVE DYEING.
"WASHING,DEVELOPING,:

SEMI=SCOURING
WASHING,DEVELOPING,!: -

:SEMI-SCOURING
"PRINTING
‘PRINTING
.STEAMING:

. STEAMING .
‘WASHING'
"WASHING

WASHING.

CHEMICAL -FINISHING,
"FORETFIXING, EMULSIONING'
"CHe FINISHING, DRYING-,-

- EMULSIONING, UVITEXING

CH. FINISHING, DRYING

CHe i FINISHING, DRYING -
"FORE-FIXING, THERMO-FIXING

CHa FINISHING, DRYING,.

"FORE-FIXING, EMULSIONING
.DRYING

RAISING.

.........

‘NARROW: CLOTHS -2 BANDS -

"ONLY ~NARROW. CLOTHS'
"2 PARTS {SIMULTANEQUS
"ONLY - FOULARD ’
"ONLY “BATHES

.ONLY NARROW: CLOTHS.

OLD TYPE -PROCESSING

‘OLD -TYPE :PROCESSING

.NARROUW 'CLOTHS :2 BANDS |

ONLY - NARROW=PRINTED

ONLY - NARROW

"ONLY:NARROW CLOTHS



'TABLE -2

" FLEIS

RD3

“RD&

WB10:

"GOLLER-

G1.

G2
>G3
84

65.

G6-

31

TOTAL&

25

12

i MO,

3s5.

z21.
28
26
©T31%
Y A
207
130
128
41
26
32
120
Y
14
© 16
18"

- -18.

:CLEAN .
12

25
Mo

‘S5 5

046
.0:5
41
455

6.3
5.6
2e5
63
9.3
-0e9
1dk
3.9
‘3a6-

3.3

3.7

4.0

3.7

MO

5. 2\

~0aé
3.5 .
T4e07 iE
5.5
1620
2eT:
4§17

09
144
% B

4a2
3.0

3.2

3.9

3.8

0.6,

7'.9v Y

'PREPAf
.25.
-MO:

" -?" Attt bt :;':;:f»"-..-------'.'-""-----"7'-'.'- e ——
3.2
2.8
101:1s

SE

12
MO

‘PaMAIN:

25
MO

a2
540
2:6 2.
029"
- 2:5 2.
1431
S E

0.5°
B3

12
-MO.

0.4

54.'.2:

2
O.
2

~ o

NO¥

25

MO
643
120"
G- -
6.3
o4
6.8
L 246
5.8°
'3.8:
6.7
 2;5;
145
0.7
- De6:
0.7:

1.7

64
T ted

o - 116 =
 /PERCENTAGE DOWN=TIMES OF:THE MACHINES

ORD .
12
MO

8.2-

1;1-

346

1.6

OTHER.

.25
. MO

23.7.

15.3
21.1
.1640%
171 -
1549
16,0

“6a5

13.2
1941
20.3
28.3
1641,
16.7"
'10.5
12.6
1044
. 12.6

12"
.40

20.0

11.8

15.6.
13.9:

11.5

1131
8.9
3.7

10.4.

18.6

20.0
27.2
14.0

15.3
8.6

10.4
7.3,

11.5
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1) As can be seen from the Table 31, there is a general
drop in down-time for all machines. This drop is greatest for
the AH2(10) and RDIII(22), 7 %, and secdndly for the;GergEf
5(33) and Fleissner(l12), 5

2) The drop in doWn—time by units is as below:

Bleaching . 3.25 %
Dyeing ' - 4,75 %
Printing 2,25 Z
Chemical'finishing- .>2.5 Z

The total drop for the whole is 3.2 Z.

3) When we' analyse the components of total down time.
We see the greatest drop is in 'other' (6) delays. This drop

differs in magnitude but is present in all machines.

4) There is generally very little variance in the
3c1eaning(2),and>preparati6n(3) down—times,kStandardizatibn of
cleaning times would greatly.faéilitate'pfoduction planning
for the departﬁent.pAlthough preparatidn_times vary according
to the product being processed a stable figure‘is'expected‘

over a two year period.

5) As expe¢ted, preventive maintenance(4) down-times

vary very little.

6) Idle tlmes(S) have 1ncreased in the last year except ..
on the bottleneck machines. Thls is due to an increase in o

‘productivity which results in more starving of stations.

7) The total down-times(1l) have high variahqe; while
the c1ean1ng(2) preperation(B) and maihtenance(4) times have
“low.var;ance, Reduction of this high variance may lead to

increased productlon.
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8) When we consider, the downward tendency in down-
time, we can say that the‘Finishing department works 20 hours

out of 24, the other four hours being "unavoidable" down-time.

In the light of the above results 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 indepéndently. This is the
case for Pad-steam (7 or 8-9) which is included as "special

machine" in the model.

~Also, bleaching machine(3) is in fact two different

machines, which are treated as one by the model.

IvV.D. APPLICATION OF . THE MODEL

The Scheduling Model was run on the computer to see
whether or not the aimed ijectives would be reached and the

impacts of the assumptions on the model.

The-model Was tested with the actual data of the first
two -weeks of April 1984, Daté on orders for 12 days for TV-TP,
6 days for Cotton, and the actual amount of WIP on thé
morning of April 2 nd 1984 wvere incorporated within the model.
Thé actualjamédnt of cloth in the factory was 417000 m, while
new orders for'TV—TP and Cottoﬁ:were 322000 and 754000 meters

respectively.

When the model was run for three days with the above
data, it was seen that, 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 avetage capacity of 30000 m/day. Thus, 30000 m of TV
cloth come to the Finishing department daily. The model did
not give‘é reasonable solution for this point had not been -
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 con31derat10n, because the model was being run on
a dally ba31s.vThus the program was runlagaln for the same

data with 35000 m of TV/day.

Before.running the model for the second day'an
additional 30000 m, of TV was added_to the burning machines
pool. ' . .

» The main objective of the mddel is to créate
alternative programs. As can be ‘seen from the algorlthm,
"nriority and SPT rules(5) were applied. The model was again
'run for twd days with the same data, the only ‘difference
being the application of the LPT (Longest ProceSSLng Time)
rule instead of the SPT rule.

The-results_obtainédfby\applying two different rules
are demonstrated in Table 32 and 33..If desired, detailed

analyses of the_results may be domne.

When_running:thé model other objectives were also
';étudied.'Some machinesfwere shut down, or. one manhiné_which
can make‘multinrocessing waé-run'like a single-process.
machine. The spec1a1 machlne (No. 7, 8, 9) were also examined

carefully.

: Reallstlc solutlons were obtained both by u81ng the
'SPT and LPT rules, and the valldlty of the model was confirmed

by .a comparison with the actual operation.
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TABLE : 32

-COMPARISON,OFfTHE'SPT AND LPT RESULTS: 1

SPT LPT
] 1.0 2.0 1.d 24D
" NUMBER OF ORDERS COMPLETED 37 24 25 14
TOTAL AMOUNT COMPLETED (KM) : 157.5 102 142  97.5
COMPLETED LAST WEEK'S ORDERS : 3% 18 25 10

'COMP. LAST.WEEK'S ORD. .AMO. (KM) : 152 80 142 86.5
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COMPARISONVGF THE SPT AND LPT RESULTS 2
(-TOTAL: IDLE TIMES.AND PERCENTAGES )

- MACHINE. A S P T o L PT.
NO 1.0 PER. 2.D PER. 1.D PER. 2.D PER.
- -0 0 0 0 -0 0 0 0
2 605 50 967 81 605 50 967 81
3 0 0 0 0 0 0 0 0
4 0 -0 0 0- 0 0 0 0
5 0 0 285 24 379 32 280 23
6 876 73 784 65 984 82 391 74
7=9 0 -0 0 0 0 0 0 0
10° 55~ 5 233 19 At 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 $57 80 1059 88
14 0 o 0 0 0 0 0 0
15 0 0 0 0. 0 0. 0 0
16 0 -0 0 0: 0 g 0o 0
A7 0 D 67 6. 0 0 0 )
18 :0 0 o 0 6 :0 38 3
19 29 -2 0 0 325 27 o 0
22 440 37 720 60 540 .45 760 63
23 307 67 987 82 . . 780 65 .950 79 .
24 0 ~0 0 0. 0 0 88 7
25 v 0 9 1 30 3 0 0
27 70 -6 0 0 0 0 179 15
28 320 27 76 6 3200 27 143 12
29 0 D 0 0 178 15, 115 10
30 0 0 0 0 0 0 -0 0
31 0 0~ 0o 0 7 1 6 0
32 0 0 C 0 148 12 0 0
33 0 0 0 0 84 7 0 0
34 ) ] 0 0 0 0 0 0
35. 40 3 0 0 100 8 Q 0
36 600 50 1113 93 600 50 600 50
100 600 50 1200 100

37 600 50 1200
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IV.E. EXTENSION OF THE MODEL

Scheduling model was built and operationalized in

- order to solve some existing problems bf the firm's Finishihg
department. These problems are stated as objectives of the
model. To-éreate 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 conéidered as a first

attempt for modelling the scheduling process in the Finishing
department and it’can’easiiy be developed in order to solve
for some other objegtives. Data structure of the model is very
‘éonvenient fof updating. It is also very easy to interfere in
the model at any stage of ‘the solution procedure. Besides SPT
-and LPT other scheduling ruies; such as Least Work Remaining
(LWKR); Toﬁal Work (TWK), Fewest‘Operatioﬁs Remainiﬂg (FOPR)
or Work In Next QURUC (WINQ)(5), can be adapted on the model
fof different and more generally used objectives (for example,
minimize WIP stock levels, minimize total machine idle times,

etc.).

For the problems of the Finishing department the most
appropriate priority dispatching rule can-be found by running
the model several times with the same data but applying

different heuristic rules.

‘The model, which is deterministic, can be changed to
a stochastic one by collecting and analyzing necessary and
sufficient data., Probability distributions of the machines
up and down times should be found in order to work with the

stochastic model.
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Finally, as it was mentioned above, the ‘scheduling
model is a first attempt and can be changed to accomodate
different objectives and is ready to be used for future

.problems, too.
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APPENDIX A -
RESULTS OF THE SCENARIO ANALYSIS
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Scenario 1
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TP 16 imek Cmmel Cembl o ege emei cmesy
TP 7 cos ames e o] ee- -
YDC 8 ek eme esa et T T Rt
R R T T
TV-10" 1387 1045 ~2183° 190 4~= . =w=
STV 1277 74T 5231 —gm mme 2Fe
YDTV 12 1833 833 -=¢ e R L
T L SR HE= T RN R R
- TOTAL! 5894 6022 58114
"-----é--v-‘-é-;—~“--*9§‘4-*3-~-§*+--%P—-~f+?4r+???f-h.
" 'PIECEWORK
€13 e=d  GE= eee T
CC 14 memt mem eme el eemy wes
Y SR S ORR R
 PURCHASING
€15 iee= == -e- —emt imme sees
Ci16 1435 === === 1435 fees  we-
€17 6438  w==  =e==j 2771 e-= ) ==-
6-----%-??---*?--*9—*-"-?--79—-!§F?--99--—-?9-9?--?-?--w

- .- H . 3 . P - & - : b patoares - .



"TABLE :.A13

5

T=1 - T22. 7=3;

JUNIT: :- TON

- 128 -~

Y A RN ‘T A'B L:E

INVENTORY:

STt 7=20 T=3

e et Ll DL L DL P T TR L S DL T P P LT Y e pup i,

‘PRODUCTION:

~

i [

€ 1. L m——— ——— -———
€ 2 emss SEe eem emik efe eee
C 3. === See s T S
TP 4 T3 66 ¢ 1470 === 66 [--=
TV 5 255 192 402 e mie Gemes
TP 6. === fme= e e R T
V7 132 355 01100 =de = me-
TV 8 728 636, 585 e T T
TOTAL: 11881249 - 1243
fmmmefmmei e fe e ——————————— c—————— pomdommnc———— N ettt
‘PURCHASING
9 334 334 334 mm=p mmr mme
R R T T T —
€ 11 e=sp eem aes L
TP 12+ 205 278 .66 emm imme )=
TP 13! sed=  =me eee —— imem lees
TOTAL 539 612 400
T frmrrcmprm e it c e ———— -

; 23 N g . v N < . pad-a - " -

TOTAL.

1727

1862

1643

L m—— 66 -




"TABLE ‘3 A14 UNIT:: KM
| - 129 -

'S AL E-S”

SO T=1 T2 =3

D S e S bt DL DR SRS W e PR

EXP 1 e -$= =p=
CEXP 2 —es .
EXP-. .3 —— - -4
+EXP 4 ;’-. - 1380: caa
ExP 5. —emi 6131 wme

EXP 6

EXP: 7  -t 6803
EXP . 8 fm=e S s

| | 9 lepe - -
CEXP .10 i-- S
.DOM. 1. s - ———
:DOM  12° EETs ‘——) e

DOM 13 1440 1176° 2079

-DOM*
DOM.
PW

PW

4

ey

975

15
16
17

809

e

-+

" 809;

220-

- e !
4

-,._‘—--.’..a.’.,_'_'-.i-'—_i_.--9---’,---_--_-5-9-—-—5

TOTAL: 1949 10472 12068

-{.—g'i_g-‘._-—--._"-.-f_—9--§_----,¢----?-—y-——-gg‘

OBJECTIVE FUNCTION'= 9: 670 200°000 TL



_ TABLE : -A15

- 130 -

‘CAPACITY USAGE:RATES
Bt e LR
1 1 . S I
1 I. T=1 L. -T=2 I. T=3 b ¢
S ] I. I I 1.
e it e e il L atabal il s
I , : I I I : =1
‘I SRING SPINNERS I. -100 I. 100 1 100 I
I ; : T T B ‘1 I
“I. TWISTERS 85 1 90: 69 I
I v , S I - 1 1
i s e e bttt bt s ol ittt
I ’ I o I I I
I. "WEAVING:HALL: 1 I. 100 I 100 I 100 :I
I : (I I 1 -1
I WEAVING HALL:2 1 1000 1 100 :1 " '100 I
i1 - 1 I ‘1 S ¢
‘I WEAVING HALL:I 3: I. -100 I.°-400° 1 - 1007 1I
1. ; 1 e I. I
i1  WEAVING HALL 4 I -400 'I. -100- "I -100: -I
1 : ' I. - I D O 1
e bt bl e ey e b e e L e
1 1 I _ I. I
I. BLEACHING UNIT: I 100 b 100 I 100: I°
I I _ I 1 ‘I
;I PRINTING UNIT I == I -- I =+ I
I o I. - 1 1 ‘ I
"I 'FIRST:DYEING: UNIT I 49: 1 48: 1 Th: 1
1 ‘ -1 I \ I 1
I. SECOND DYEING:UNIT: I~ 100" I 100 I 100 I
I ‘ ‘ I I I 1
"I  WASHING GROUP.1: ‘I 100 1 100 I 100 I
I . _ ‘ I I 1 1
‘I  WASHING?GROUP .2 I 65 I 65 1 65 1
I ' I. 1 1 I
I WASHING GROUP 3 1 7 1 84 I 78 1
-1 I I I i1
I -:DRYING UNIT: I 76 I T4 I 74 I
-1 -1 I I . 1.
{1 .CHEMICAL FINISHING I. 57 1 61 1 55 1 -
I : I ' I I I
e Rt D et e S katet SOt
I T 1 I (1
"I YARNIDYEING UNIT I 100 I° 100 I - 1
1 : I ~ 1 ‘ I 1
I RAISINGUNIT 1 260 I -71 -1 22 1
1 o : I I I , I
-1 WINDING UNIT I 82 I 190 I 78 I
I I I i1 1

]
]
1
]
]
]
[]
]
i
]
]
[ ]
]
1
'
t
[ ]
\
]
]
]
1
1
4
]
]
]
(]
A
1
3
!
1
'
[}
1
]
]
]
3
1
]
[]
[ ]
]
[}
<4
]
]
‘\
[}
|
[ ]
]
'
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Scenario 2



-TABLE :-A21

(]
é woN
[]
i
'

C 6 i===. 491: 2474  =F= ==t jme-
TP 7 2268 2268 :2268 498 1758: ===
TP 8 —id,  sed dea jmee L meell mee
™. 9 Sl N AL e

C: 10 im== === ieee gt miel jmms
TV- 11 ==%  mee e “mmi memi
TV 12 == =ee -3e N
TV 213 01379 ..1321- 1754 === 78 ===
TV 14 184 (264 668 184 === ===
TV 15 809 809 ‘=m=. === =pm  =e-
PW 16  i=== === foa= ———  =-- -5-
P 17 === === 2036 T TR LR T

Goiemiiis ficiadana Seiemeee P remeemam e
iTOTAL 8132 8154 9200 - 682 1836 . ---

-.132 -

CLIO:T ' H.-T"A'B.L E

UNIT s KM

INVENTORY

-"_--. - abds 7 e ;‘-'-iﬂb
—-—— - - -




. TABLE-2-A22 ‘ "UNIT : KM

. - 133 - .
G R A..YV C'L'0 T'H T AB.L E

INVENTORY -

TP
TP
TP

. e T - - - e - - - | - -
- 3 i : . 1

"YpC .

W OO N o W oW n
(]
1
'
'
'
'
[}
1
|
1
1
t
i
[
1
i
)
i

v |
TV 10 1448 1387 1842 === === fmem
TV-11. 194 277 702 =i mEm e

YDTV 12 833, 833  =—==  =Se=-  cem oee

"PIECEWORK

€ 13 s== === == ——— e ee-

C.14 === === 2036 === === o-n

PURCHASING

€15 === === mem' men mememe
. 016 354 === === 188 =t= ===
C17 6461 =e=. === 2961 =e m==

TOTAL 12685 :5893° '5939  4187.-1560 ===

N i R B . : L e .. s . . - oo B 7 P



ITABLE:::A23 - T 'UNIT:: TON:

- 134 -

Y A RN T:ALBILE:

*INVENTORY
it .71=1: T=2 T=3. T=1 . T=2 . 7=3.

e et e et D ekt
PRODUCTION
C .1 == 2ed mma [T TEE P ——
S C

¢

t - - " faramow . . - © . am- X T
B " kS = - . b B e :

S WN

TP 74 73 139 === 73 —ee

TV

w

266 255 339 S T
TP 6 === === :---.V m—— mbel e——
Vo7 920 431 333 mmm  mem f——r

TV 8 744 728 494 ——— === --¥a:

TOTAL 117571188 :1305. | : ‘

1T - P - —— > - — - > - - DT - - . o -
L L= e 3 S T e - . CEE RERCEN

PURCHASING |
¢ 9 33 334 334  cemm  mee  amn
€ 10 ===  mem. ese e eme e
€ 11 =e=s ems ee- ——— eme e
TP 12 206 278 66 === ==mi  =ee

TP 13 b S St e ees e



TABLE 2:7A24 e UNIT "2-KM-

- 135 -
S ATL E.S
M T=1 T=2 T=3
SR SN S I

EXP -1 - ) j-——
EXP 2 fomm cuar - e
EXP 3 - die am-
EXP. 4 159 181 ===
EXP: 5 3333 2820¢ ~---
EXP 6 —=l 491 2474
EXP 7 1770 1008 4026
EXP 8 === mme -
| T
_Exé" 10 - ——— e—a:
pOM 11 ieme S
DOM A2 mem mem ey
poM 13 1379 1243 1832
S .DOM 14 Rr—" 448 668
pOM 15 809 809 = =e-
Y 16 memeeeeee
PUW -17; [ 2036
TOTAL 7450 7000 11036



bod 4=t 2t b P

Od bt e e e b e

"TABLE -:: A25 : .
~ - 136 -
CAPACITY USAGE :RATES

DA A ettt bt it Lo Do b L Sl P c -
1 1. I R | ‘I
i I T=1 1 T=2° 1 T=3 1
I S & ‘1 : 1 I
1T ‘I I . 1 ‘1
{I RING SPINNERS ‘T 100 I 100 ‘I ‘100 I.
1 . I ‘ 5 o ' 1 I

I TWISTERS 1 84 1. 85 T4 I
I : 1 ‘ 1 R ¢ 1

e e T e A e T

I o I I I

I. WEAVING HALL:-1. I. 100 "I~ - 100 I -1@0
I 1 ST I
- 1 WEAVING HALL 2 <1 -100- :I: -100: I 100

1 ‘ I 1. : I

1° WEAVING HALL:3 | 100 I :100: I 100

1 - 1. ‘I ‘1. .

;I WEAVING HALL /4 I 100 I 100: 1. 100

1 I. e ¢ )

Bt At Dl D L e e DL e ekttt S LD —e—rdmeneaes
‘1 ‘ A1 I I :

'I BLEACHING "UNIT: I. 100 I- 100: I :100

I o 1 : I ‘ 1

I SPRINTING UNIT: 1. -- 1 -- 1 "35

1 ' . 1 ‘1 _ 1.

I FIRST DYEING UNIT 1 52" ‘1 52 "I- 67

‘1. i1 I 1

I SECOND :DYEING UNIT I. 100: "1 100 :I: 100

I e € ‘1 I

I WASHING GROUP:1: 'I° 98 1 100 1 -100:

I. 1 I. I

I. WASHING:GROUP 2 ‘I. 64 1~ 65 1 97

1 , D 1 1

I -WASHING GROUP 3 I 731 74 1 99:

I S S I I

"I DRYING:UNIT: I 75 1 .75 1. 87

I . I. I I

"I. CHEMICAL{FINISHING I 57 1 58 1 60

I 1 I 1 _

S T R e e R e b2ttt e St

1. _ , 1 1 ‘1 1.

I YARN DYEINGIUNIT I 100 I: -100 13 - I
I _ . I I. ‘1 I

I. RAISING UNIT. I 18 1 26 1: 67 I
1 I 1 h S 1

I WINDING UNIT: I. 81 I 82 1 85 1

I I = & T I
T e L et L L L LT L LY et
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Scenario 3



"TABLE/: A31._

. - 138 -
C.L:0 T H

T AiB L E

'UNITf:;KM

INVENTORY:

‘ M £2° .1=3 T=1
hieinb sttt bbb L S S e il it Skt
€. 1 mmdl wEs yeee -

c - - - ...3;.— G

P -

TP

TP

TV

TV

TV

TV

TV

PHW

PW

TOTAL

-l -2 - - -h
&~ (V] N -l

b
wn

16

'y

o 0 o<} -~ o w & W ~n

2341 2237

3319 3019 ‘213 -—=. 856 ===
-s- -—= 2781 ——- - e
100 100 100 mem mam mem
~== 166 116, ===t ===l me-
926 adendnd -em -9- - o [P
651 710 786 tmm— 19  me-
~==i 1000 :1000 o Gmm, g
809 809 - 695 e e o
-== 475 === cm= mme e-a

i m e e e e R e e, S SR S e S S - —————
‘e 875 ---

8260 8517 -

.Tzz

eemmAm et ———
—.-- -_ e .
—

=3

-~ +--;--aéaq-;a-;éé-__-é-b__é_-géaa-éa---;a,-_




 TABLE 1:A32 - o ©  UNIT -z KM

- 139 - |
GRAY CLOTH TABLE

.INVENTORY -

PROD. C 1 Se=i e leesl | eem ess ees
C 2 2357. 2357 2357 265 295 . ==-
c -3 it -—- - Cmem— eee jeea
Ct 4 1038 976 906t 1038 2014 ===

w
-
o
rs

TP 106 104 ==5 m=mt eee

TP

——— ewemea -dnin PP - - [
. - r il s - . ;

TP

00 ~N o
B
A :
'z O l
-k
-\l
00

Yoe.
TV 9. 972 mm= iemml el ame aie
TVI10 683 746 825 =me i-mm ae-
TVI11 ==+, 1050 1050 === memi emm

YDTVi12 833 833 833  te-= - ~== 118

TOTAL. 5987 6244 16199

. Pe- po T b, : e - e

"PIECEWORK

Ci13. === === ===, e -

PURCHASING
€15 —p= jeme  eee iR L
C:16 343 === === e Tmed ke
ic 17 6656 =-= 224 31700 mee -em
T et St e DT frmm it g et ——
STOTAL 12977 6728 6423 = 4473 2309 118

- o > D S S A ek T e G S P T T . - v P . - - - o i -
e 1y ] : 3 - b PR . - 1 . B -



TABLE : : - A32

- 140 -

Y AR N T A“B LiE

PRODUCTION.

JUNIT 22 TON

 _ INVENTORY

c: 1 I el S
C1.2 =i emmi —es Lmme ede ede
€ 3 Se- meet eee el dme des
TP 4 120 12. 112 S T T

TV 5 126 137 -152 e U T £
TP 6 mmmi 270 49 o
TV 7 === 499 499 —— ere eem
‘TV. 8 935 556 577 S

TOTAL: 1073 1274 11289

PURCHASING' |
¢ 9. 33% 314 292 e

¢ 10 379 379 379 Semi memm —ea
I B LR L s RN
TP 42 eemi fmem mem esm ecoy —ae
FTPsr13 R e e
TOTAL 714 694 671
O OO N S Ao S
- ——




‘TABLE :- A34, o CUNIT kM

- 141 -
S AL ES
MW T=1 . Ts2 T=3
S S R
EXP .1_" 7'-491 emarens
EXP 2 - ——— ee
‘EXP. 3 -— e ez
EXP. 4 ‘2341 2237 - 2550
EXP 5 ©3319r 2163 -1070;
EXP 6  mmem eeei 2781
EXP 7 100 -100 . 100
EXP 8 ;—-é;‘ “3e  ede
o Ces=t 166 116
EXP: 10  ie== jeeel e
poM 11 | eae [
DOM 12 926 === ene
boM 13 651 691 1805
DOM 14 ~§=== 1000 -1000
bOM 15 809 - 809 695
PU. »16‘ lem= e s-=
PU. 17 == 475, ===
 memcheemeae e ———— cimemiem e
TOTAL: 8260 7641 9116

0BJECTIVE FUNCTION = 8 950 110 000 .TL

[P T Iy Iy S U T UL S U —— [
: . . . . o .



-TABLE - A35
v » ;;142 -

CAPACIYY USAGE RATES -

e it bttt L el DL L L Ll L ety - b o ot o e
-1 1 1 I 1
31 I 711 I T=2 ‘I :T=3 I
il I I | I
ettt ottt B e e e S o Sk it
I ‘ 11 : S I I
"I RING SPINNERS I.- .100 ‘I. 100 ‘I 100 I
I I ‘I RS O I
I TWISTERS ‘I 99 1 99: ' 99 1
I . ) . I I . I 1
I . ‘I > SRS e
:I. "WEAVING 'HALL:1 ¢TI 100 10 100 I 100 1
I ’ I I SR "1 I
I -WEAVING HALL: 2" ‘I -100. I -100: I 100 1
I "WEAVING HALL:3 I 100 I. 100 I 100 I
I 1 I I 1
I WEAVING HALL & I 1000 1 11000 . 100 I
1. : 1 A i I I I
e L D e e D D Sendtndonmmasd
i | : ' I I -1 I
"I "BLEACHING UNIT I. 100 1 100 1 100 1
1 : I ' I <1 1
I "PRINTING:UNIT’ S 1 - I '8 ‘T -= I
I I | 11 I
iI- .FIRST DYEING.UNIT 1 26 1 34 I 34 I
B ! _ I I SRS 1 I
I SECOND DYEING UNIT: I =100 I 100 I 100 1
I ' 1. B | “1 I
I -WASHING GROUP 1- :T. 70 1 92 I. 90 I
I ' I I B | I
. I "WASHING GROUP 2 1 46 -1 -67. 1 59 1
I I I 1 o I
"I "WASHING GROUP 3 1. 71 1 -89 I 86 I
I I I. 1 I
‘I  DRYING UNIT I 62 I $75 I: 71 I
1 I I I I
"I CHEMICAL: FINISHING I ‘58 I 621 I 60 I
I : I -1 I I
o o - n o o - - - - O - > - O S s G5 O B SR R D e A - S -
) _ "I 1 I I
I YARN DYEING UNIT I 1000 1 100 I 100 I
I : I i ¢ ‘ 1. I
I RAISING UNIT: I -= 1 100 . :'1. 100 I
I WINDING UNIT- I 80 I 96 I 97 I
1 : ' 1 1. ' 1 T

.
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Scenario 4



TABLE :: A41: , | UNIT : KM

| - 144 -
Cob 0T H: TA B.LLE

INVENTORY
-_-----f----Ifl;-_T=25 T=3 T=1 T=2 3f=3 .
C. 1. .1000° 450 800 S
L S —— e e
C 3 2000 :1100. 1600 == ==# ===
€ 4 895 276 585  ieem  ems e
¢ 5 3357 3003 150" -+ 428 ===
C 6 me-. =—= 2837 R
TP 7 8 100 - 192" = e 92
TP 8 e T - S L L T L
TP | 9 . === 119 ‘60 e --- m—
c 10 —am cde se- —— e e
IR T F— 184 16 == B4 e=s
TV 120 380 380 380 === === =mp
TV 13 1159 395 1469 === 19 i=m-
TV 14 f===. 816 984 meemem e
TV: 15 961 809 567 -3- === -
PW. 16 - S '>-‘-- ——— - -
PU. 17 === 1823 1473 =-=  Sem  imem
TOTAL 9760 9453 10113 == 512 92




TABLE : A42 o UNIT : KM

- 145 -
G RATY C-L%0 T'H T:AB-L E

INVENTORY:
D T=1: .T=2. T=3 . T=1  T=2 S1=3
e e L e e i
PROD. ¢ 1 1020 459 816 .ffé N T T
C 2 1769::2010 1640  =--: 601: ===
C 3 ==d mfe  ees Ty
€y 4:J1o;8; 903. :1038 :1038 1941 ===
TP 5 8 104 200 R L
TP 6 === mem e —p=. eme imea
TP 7 == 127 64: = eee ees
YDC 8  =m$  mme dee e e ees
S TVE 9 399 592 4161 === mme- ees
TV10 12170 414 493 Sme ememl e
TVe11 === 857 -1033 --- —74- jmme
©¥YDTV:12 833 833 740  --- .--= 156
...... e e o e e m e o o o g e
TOTAL 6284 6299 6440
e in b e e e e e
PIECEWORK
C 13 === iéot oe- ——s mmef eee
C14 === 1859 :1502 = Sme jdee
PURCHASING
C.15 === === ===’ f==s =os =oe
616 12021 === ==t el sde, S

€17 6678 === 157 3153 === ==

TJOTAL - 14164 8158 8099 = 4191 2542 156



"TABLE. : A43- ) S O UNIT.::TON

--146 -

YA RIN T ATB L E

iINVENTORY .

I eT=1 T2 T3 T=1- T=2  -T=3:

e e e D ettt SR L LR e

‘PRODUCTION: .

c 1 w—— ee- —— - G mea
C 2: fem== Jle== b »’;‘ff‘ (e e
C 3 ===l S8e leme 0 man] egel ees

TP 4 1 112 24 e mem o eee

w
~n
N
&
EHl
\‘
o
0
-
!
|
1
)
i
1
]
1
!

v
TV -

909 643 618 = 64 =e=  —p=:

(¢ ] -~J o

]
]
]

.
o
: ~3
F -3
O
i
]
i
B
]
]
1
[}
]
b |

w
TOTAL 1134, 1189 1252
PURCHASING |

C 9 410 325 395 === iesel eoe

- ¢: 10 400. 375 352 e

TP 12 == ieme ees e
TP 113 == == ee- —ew e e

TOTAL 1943: 1889 :1998 A T

------- - - o 1 2 e e > 0 e o Sl e e e e o 20 i e




-TRABLE:: A4 . UNIT = KM

- 147 -
'S AL E.S
M T=1 IT=2 T=3

----- i e i e e e e e e e e b
EXP 1 1000 1450 800 LL
EXP: 2 Ve L : -"--.._ |
.EXP. 3. 2000: 1100 1600 LL
EXP. 4 895 276 585
EXP° 5 3357 2574 578
EXP 6 ——-  e== 2837
EXP 7 100-  100¢ 100 UL
EXP 8 . —i— ieme

9 ase 119 60
EXP 10 B T
oM 11 ‘s== © -400° 100 LL
‘boM 12 - 380" 380 380 LL
DOM 13 1159 395 469
DOM 14 #-- 816  .984
oM 15 961 809 567
PH 16 T T—
PW 17 --=1 ;1823 1473
TOTAL 9852 8941 10533

OBJECTIVE FUNCTION = 8 489 -100-000 TL °

e e



TABLE :. A4S

- 148 -

CAPACITY USAGE RATES

N
B bt e R et T et
= 1 I ' x
1. -T=1 1. T=2 I -T=3 'I.
I I N 5 T
et atciaieatstak st s el e el AL S DL L L Ll el
1 L I I I I
‘I RING:.SPINNERS: I 100 1 99 I 100 1
I TWISTERS I .96 1. 100 *100- 11
o ‘T B T I 1
e mem—— o B e i Pl
I 1. 1 I I
‘I WEAVING HALL: 1- I. 1000 I 100 I. 1000 I
I v I 1 I 1
‘I WEAVING HALL 2 I 100" I 100 I <100 I
‘I ‘WEAVING HALL.3 I. 100 I 1000 'I. 100 I
I ' ' o % I. I ‘1
I WEAVING ‘HALL & ‘I, 100 I 100 I. 100 I
‘I : 1 1. B | : D §
St S0 b Fomsmas Foemmsmgonmoonds e i R bt
I v 1 i1 I 1
‘1. -BLEACHING UNIT I 100 T 90 1 100 I
I o I I I. I
'I. PRINTING.UNIT I 52 I 59. .I. 67 ‘I
-1 : A I I I - X
'I. FIRST DYEING UNIT > 24 I 34 1 36 I
1 - o I 1 ‘I I
I "SECOND:DYEING UNIT. ‘I 100 I 100 ‘I 100 I
I ‘ I I I I
I. WASHING "GROUP 1 I 69 1 92 I 90" I
I I 1 SR ¢ !
‘I  WASHING GROUP-:2 P! 68. 1 100 I 100 I
I 1 1 I I
I 'WASHIRG GROUP 3 I 7171 91 I 96 1
I , ) I ‘I I
.I " DRYING'UNIT 1 63 1 83 T 81 I
1. I I I I
'I. CHEMICAL. FINISHING I 6 I 65 I 66 I
I I "1 I _ 1
D e e e it ittt ikt tab sttt s
I I I _ 1 I
I° YARN DYEINGIUNIT. 1 100 I 100 I 89 I
I , : I T I I
I RAISING "UNIT. 1 -= 1 --100- 1I 100 I
I _ 1 1 I ‘ 1
I WINDING UNIT ° I .82 I 92" 1 95 I
1 1 I I I
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Scenario 5



"TABLE . A51,

M:

CT=1 . T=2

itk rded sttt DT DL Dl

€1

(g}
wu

(@)
T Y

. e
=,

32 e

1397 1550

4247 3706

=150 -
C:LO'TH TABLE

. LT=3

"UNIT : KM

INVENTORY

T=1_

-
=

Y G an —  n e n  B e > i > o 2 > > o

B . . R B B - . - - .

T=

c- 6 —s=i !e== 2555 Fop o dEer Eem)
TP 7. 4100 100 -100 e L
TP~ 8 L et R
TP "9, e== - 280 -11& R D
C 10 == == d== T R
TV M mee dee eea e
TV 12 === i=ee ees e
TV 13 1513 774 786 ===t .83 iems
W14 === 1000 *1000 N
TV -15‘ 987 :809 ,§$1' Cmed s -———
PH 16 Sem Swel ees R T T R
PW 17 === 248 ===t fewe demp —2p
e e e L e e R EL L et T
TOTAL: ‘8276 "B468 81771 - === 940 =--
R e e e Y e L L L L e e T L



'TABLE 2~ AS52 o | . UNIT :UKM.

- 151 - :
GiR'AiY‘?C?L.O‘TIHv-T A B L«E

INVENTORY"

'Cv12"1$282-170§i 1617 42 -1136 f;r?}

C7:3‘;Z??;;';*;‘ : --? - i sl jess,
€7 4 1038 739 :906 D38 ATIT -r-,
TP 5 .189: 191 fio4 | 85, ==t _e-=,
TP 16 3-?-;1!;éé; T jeeE] | ee- -

TP 27 !???%'ﬁ299V %1245 ———  er= ee-

CUYDC: B =ms jesE eee R L gy
TV 9 =, Sl eee L ekE ede emk

TV:10 1588 . 813 825 =s-  —eml mem

YDTV 12 833 .833° :833 e es= 3184
L X X X ¥ ] LR 2 X T K ¥ X 7 t R R R L X F N X X L 2 1 X X X X X 2 X £ 1 ,---é?---é:---~--—----'

TOTAL - 5176. 5459 :5459

L e ettt S el e et it LA L ELE L L e T
PIECEWORK:
€13 S==i jeen: e e R e

Ch14: ‘=== 253 ‘s=s o Cmem eee

PURCHASING

C 15 === mee  jeas; fmeem mewl e
C 16 ===t ‘=w= ihes [Smml eem el

C.17° B351 =% == = 1368 i;=w. ==m

TOTAL. 13527 15713. 6828 5057 1913. 184

;aaa;i;-safa?;;_a-_-5---a¢---i_-_-_-,-------,---—,__5___
o £ . N P .. d . .



"*TABLE "1 A53"

0 Tl TE2 :T=3~:;_;Ts1f:

- 152 -

‘Y AR N_‘T%AvBLL;E

"INVENTORY:

TE2.

'‘PRODUCTION

UNIT.: TON -

C oY reesl tess edke - -= b
€2 ke memp men e T
T TR R S
T4 2 2 12 e TR s B
TV 5: 292 150 152 T s
TP 6 S5 62 49 55 el ms-
STV T mme 499 1499 T L
TV: 8 782 574 (577 R
TOTAL: - -11521 1286 “1289
ePﬁRCHASING:
€ 9 334 238 292 es-. pess de:
C 10 246 275 -260°  fe=m. jmem: ie-n
I R L {Seei mem eea
TP 12 =mem wme fema S
TP 43 mesi mwe ees e
.TOTAL: ‘580 513 552
D et e e Rt
e e Y L L

"TOTAL 1732

1799, 1841

35

T ren e ¢

4

f_...;..._a.-_.’.‘_.~.'.----h-—-i’-—-—q-.‘-?-—h'.‘-,"-.’-?‘-‘-—-_-e-—---'-.'.—---’i—--..
N 2 i B . < R R S . "




TABLE “z-AS4

EXP.
JEXP

EXP .

CExp.

‘DOM
poM.

‘DOM-

DOM"
‘DOM: :
PY

‘PHW

- 153 -
'S AL E:S

T=1.

* -

T=2

T T R
: . 2

1550
12850

100

UNIT: . KM

T=3

ot T DT PESranp P

7 oo e e
3 P

248 ——

8299

8346



TABLE ¢ :ASS
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CAPACITY 'USAGE RATES

R T L ettt Dt T 3 T T TET ST PRSP PR S
: 1 S I 1

1 I T7=1 I T=2 I T=3 1
B! ' I 1 ‘1 1
[mmaafesinas Rkttt S ikl dodab bbb ol el e 2 abaie el -

I ‘ I _ 1 I I
"I. RING:SPINNERS ‘1. 100 b 100 I 100 'I.
1 - I ' 5 | I 1

I .TWISTERS I 89. I +100: ‘99 1
'I‘_ ~ 1 1 =1 ‘10
R s Tt L b LT LT e
1 , ¢ 1 I i1
I "WEAVING HALL: 1. 1 70  =:1. 70. 1. 70 1
1 ' I [ CEE. ‘1. 1
T WEAVING HALL:2 I 100 1 4100: © I: 100+ :I:
I ' ‘I 1 , I "I
"I. WEAVING HALL:'3 I. 100 1 100 I - 100: :I.
I o -1 I . B §
"I "WEAVING HALL:&G . 100 I  100: I, =100: I

I - - : 1 i1 ‘I I

e e e D L T e L et e el
R ¢ ‘ I ' I 7 I I
1. "BLEACHING “UNIT: ‘I 100 I 100 I. 100 I
S : I °1 D I
‘I +PRINTING UNIT I 1. 1. 1 I R ¢
‘1 o - I : I I I

I .FIRST DYEING:UNIT. I .25 I 36, I 34

I. : : I . 5

I.  SECOND DYEING UNIT ‘I <100 I :100 I 100

I : 1 ‘ I I

.I. WASHING GROUP:1 . 1 79 I 1000 1 95

11 I I oo T :

1 WASHING GROUP:2 | I 51 I 68 I 63

I 1 S § S

I. WASHING: GROUP 3. 1 63 1 80 I :78

I I 1 1.

"I  DRYING UNIT I 72 I 83 I -80°

i | 1 I I: '

I CHEMICAL:-FINISHING I 61. 1 65 I 63

I 1 I : I
ot e e o a8 e 2 G e S ¥

I I I ’ R

I. YARN DYEING UNIT I. 100 1. 100: :I. 100

‘I I ) & . 1

I RAISINGYUNIT I ==t I 100" 1 100

I. . I I I

"I WINDING UNIT: I 30 I 97 I 97

S . I I '3

e L e ol e e ottt bbb b bbb deabeid .
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"Scenario 6



TABLE 't ‘A61 , ‘ "UNIT : KM

- 156 -
C.LIOIT'H 'T"A"B'L E

"INVENTORY

o M= T=20 T=30 710 T=2 T=3
e e el T T D WP

€. 1% 1000 450 800! = == =es  —o-
i |

—=el eEe epa T S e

c ©+1100. i1600 e e R

& wWoN
™~
.0
o
o

SR L S RS S L S
42217 3226174525 C mss . 376 ===
mdel peme 2099 Pwme g e

TP 39 113+ 148 == 13 6%:

TP s==i 711 116 memi fe=sl Eel

5
6
7
TP fé: ?-ff. s mEe’ f%i-z ——— i‘??i
9
'c'»1p 
V11 et 179 21 ——r 79 =i
TV M2 380 380 380 '77;9-1 cee B
TVE 13 1159 442 641 #ER isEe --e
TV- 14 =est B2l 97900 imem  =me —ea
TV M55 1961. 757 400 se=  me= jmes)
PU. 14 See Seel feee eed feBe) feee:
PM 17 === 1610 1346&: GeE [ den ==
e et D L L e e L DL T
TOTAL 19760 “9790 10054 === 469 61

;a?-"—*ﬁu',??--g--—-_---__——-—--.;-éa----._..--—?--.f.q._-----—r-_



*PRODa.  :CH

TABLE = A62.

o - 157 -
GRA.Y C-L'0O T:HI.T.AB-LE

b iTEY

T2

-I=3.

:INVENTORY

:T=1 © T=2:

TUNIT 3O KM

-T83.

f"""’?*?‘**’*%‘“*?“---9-f??§--??-?-—?-F???~—-—?‘r°+?f

1:11020

459 816  .#e= emm o=

€2 1735 1206 1548 —t= 84 -

Ci 3 1=wsl emel ees N T L

c:{4'f1038 229 937 1038 1267 < —e-

TP 5 41 165 406 ¢ ===l 47 =i-

TP 6 === -e; - —of mrmp L emm

TP 70 == 761 124 e Vb ee-

TYDCL 8 =Eeel ewe lees c pm e

sz4:9r '399; ‘587  §21 b N

TVI10. 4217 h6h: 673 e ——— e

VI, ==, 862 1028 S

YDTV:12 - 833 780 568  --= =—=: 156
e b e e e e h e e S —————— gt ———— 3

TOTAL 6283 53513 6221 |

......... i mmm s e e m S b i e e o S i i

PIECEWORK:

Nt
LT

€13

C 14

1642

1373

S "t -

foman

f
Y -

bl kSt e -&--d--.—---‘--*,-—‘--t}g.’--—-‘:i(-‘-"--—--?---.’-ﬁ---_-—--.‘._? .

PURCHASING.
Ci15 =
C 16 305

€17 7820

__—;-+;+;_§§-,;§

STOTAL - - 14407

e

1

- b WD e e = — ——— — A P S S R . T A i e D S T G o G "
- . B ~ - e - + . . o

7155

116014

“ 9196

13388

~4426 1398

L]

156



TABLE :.A63 “UNIT : TON

- 158 -

YARN T ABL:E

"INVENTORY
i T=1. Ts2 .T=3 .T=1 Y=2 ..T=3

e Lt EEL T TS Py
'PRODUCTION:

c

s OWoNn
1
1
1

c et T
CTP. 4. t=== 19 13 e mes ean

TV 5. 224" 85 124 =ie.  =gel  =mi

TP 6 === &1 49 Gemmi fmem emm

TV: 7 === 409 4B mmm  mim i

TV 8 910 631 594 66 mm= ==
TOTAL® 1134 1206 1268 | :
"-45--*9-9+*§-‘v-f?----é--*?-*‘f-f—-?--?-?--?°T-~?—?-?+'
JPURCHASING o

€9 4100 108 1362 imme  wmmi —a-

€ 10. 395. 246 341 e

L At B - mied e
TP 12 05 === msp oeER CeEE eee

TP 113 me= 239 Fe=i o memp ok, dma

TOTAL 810 1700 (747

- - S . . s . ’ e
¢ s e —_— ; = : " = : PRl sl e S
e e s e P L e e L L L D Y ikttt ittt

TOTAL: 71943 1798 1971~ 66 . —T= ———

L ___-._--é_---:—-—-‘.--i-—---'- ------- é-?i---_-i- ————— —— ------ i-f-—'-



TABLE ':-A64 o UUNIT -:1.KM

- 159 -
STA*L E S

EXP. 11 10000 450 800 LL
2 e e e
EXP 3. 2600 ° 11900 1600 LL
| 4 e R g

5 4221 2850 1902
6 smm aez 2099
EXP 7° 100 100 100 UL
EXP 8
| 9
EXP. 10 R SR
‘DOM 11, je==: 100 100 LU
DOM - 12~ 380 380 - 380 LL:
pOMi 13 1159 ' 442 6411
DOM 14 - 821 979
DOM 515 961:  757: 400
PW:! 16 jeeal tmme{ eme

PY 117 Seee 1810 21346

i 4
]
A..
4
!

i

1

t

-TOTAL: , 9821. 9321 10462

e e e e e e e e e e e e ———f

-OBJECTEVE FUNCTION =:8 752 960 000 TL

z -—-—--—-----—--—-———----——-? —————— +—-p-.b‘-



Rt b b bt

.TABLE:z. A6S5. _
- 160 -
CAPACITY USAGE RATES
------ ~--?-—--—-----------y-----éa-_------a-------------.
1 I I ’ I I
B¢ I T=1 1 T=2 I T7=3 I
I S I. X I S
SN ated i ettt et sttt bt bl Sl Pl e bttt L el o e
T ~ I R ¢ R | :
I' RING SPINNERS I 100 1 100 1. 100
I I I. ¢
‘I _TWISTERS: 1. .96 I 100 100
I o1 1 1
[mmerbmteeme—— i et e e e Sl Lt et g
1 o S § ' 1 T 1
‘1. "WEAVING “HALL 1 1T 1000 :I. 70; ‘1. 92 1
i1 i1 a1, T . O
‘I. WEAVING HALL:2 1 100 I 100 I. 100 1
i1 o 1 ‘ I 1 S |
I. WMEAVING HALL: 3 ‘I -1000 ‘I 100 I. -100 I
¢ : 1 . 11 1 I
1  WEAVING. HALL 4 I 100 T -100- I 100 ¢
T 1 ‘I . 1
et e—n——— e L LI L et eI LT T L
I I. I . I 1.
1 - 'BLEACHING.UNIT 1) :100 -'1I 98 I 100 1
I - 1 1 1
I. PRINTING.UNIT I 52 1 55; 1 65 I.
1 o . 1 1 I 1
"I. FIRST DYEING UNIT 1 25 I 42 1 35 1
1 1 I 1 i1
‘1 :SECOND DYEING UNIT I 100 1 100 1 100 1
1 ‘1 I . 1 - 1
‘I WASHING GROUP:1 -1 78 1 99 1 95 1
1 ‘ 1 I : I (I
- I "WASHING GROUP 2¢ I 73 0’1 100 1. 100 1
1 : o 1 I ) G 1
I WASHING GROUP 3 I 64 I 88 1 ;88 I
1 1 I 1 1
‘I :DRYING UNIT 1 72 I 96 I ‘88 1
I A I. I ' I 1
I CHEMICAL:FINISHING 1 67 1 69 il 69 I
1 o SRR SR I I I
e e LR PRy S Dy D e et e itetns g obele
T ‘1 S 1 I
I YARN DYEING UNIT I. 100 1 94 1 68 1
1 ‘ 1 I 1. I {
‘I :RAISING UNIT. ‘10 == 'I. -100: I. -100 I.
I - I. I RS | 1
I. WINDING UNIT - 1 82 I 92 1 .96 I
1 $I I I I

o 5 o o o e i o S S e e B o S e B e o e ot o e
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Scenario 7




TABLE 'z A71-

c '71-; smel meme mew T
€ 2 s }==s - - e ———
t: 3 -—= cm= e=- Ses bwa ——
4 45487 1396 “3374.  mmm jemm mms
‘¢ 5 3328 3004 167 el mes ees
€ 6. === s=== 2859 ——m mme e
‘TP 7 1000 100 100 SRR SOURE
TP v.8 --= s - -— - -
TP 9 === 2017 179, iee=  ede. imde
€ 10 =R eesr s fomii fmemy cmes
TV 11 === Séems See T
TV 12 798 == jee-- I
TV. 13 770 691 691 e
TV: 14 === 1000 1000 ——— mem imee
TV 15. 809 809 809 —mei See lees
PW 16 === mmm e —— mee ess
PW. 17 === 2152 1733 R
TOTAL: 10353 9353 === imme geme

- 162 -~

‘UNIT!

"CgL"lO'?.T= HO T"A°B L-E:

INVENTORY"

»
- -

"KM



TABLE :.A72° - UNIT & KM

, o - 163 -
"6 RAIY :C.L:0 T H T AB-LE

"ENVENTORY"
| D .T=1: T=2 :7=3. .T=1, .Ts2  .T1=3
e i Rt e L D L DL T L T L P s Fombm-—
PRODa. € 111 =o= cce! eaa e adke e
C 2. 92276 -2437 2357° (168 1153 ===
Ci 13 ===l mm= L eea R
C 4 1038 970 994 iosaA,zoo7 -—-
(TP 5- +181 27 104 77 === =e-
TPY 6 mer. sE= fema ;e ede aea
TP 7. ==+l 215 0 192 el whe mes
S L e R el mmm ieem
TV 9 1838 mm=  mms eme eme ol
;Tvn1Q7’_808 725 725 - - =R
TVl hm==l 1050 1050  imm= =md 0 oeee
YDTV .12 833 833 833  i=-= === ==
................. b o S e
TOTAL 5974. 6257 6255
PIECEWORK
C13 === fommi dmel femm meet eee
C 14 =-- 2195 177 Sws Cmemmme
et em——— fmmmacmp e m———— mmmm—nn —m——ieen
"PURCHASING
Ci15 j==% o= Ssnl eee eee Ceew
€16 2621 === === =g dem e

C 17 6649 === 176 3155 ‘=== ===

Y e o o e o 20 D e o o O T T S S PP W P A D W AP N D D e D WP G WD G P WD W W i D G W S A .
- : : N P ;

~ TOTAL 15244 8452 6608 4437 3160 ===

: _'——:"—-————-’.-’--—-'—'——-—d‘-——--——--—i--—---—---—---é-?’.'—-——:——,- )



TABLE. : A73 ‘ L ‘ CUNIT :-TON

- 164 -

Y A-RN ‘T:A:B L E-

INVENTORY.

......

Ci 1. jomms, =ta  eea D I T U p—

c 2 ——— - —— R e -
€3 e e s cme: jeda jeae
TP 4 21 31T cms sEe jeee

5 149, 133 133 e R bt

41TP 6 === 84" .75 Saeemmi ez
TV 7 === 499 - 499 ié—s ——— :-g‘;
8 916 550 550 ===t mmmi  =as
_TOTAL: 1084. 1270 1195 |
PURCHASING |
¢ 9 33 3120 320 === === mmm
C: 10 :367' 392 379 = ==l ===l ce=ae

C: 11 == mee eemy N s
TP 12 =esijmem jem= el cee eee
TP 13 med mes eee T T

-TOTAL ‘1784 1975 .18%94 mem ey e



"TABLE ::A74 ‘ ‘UNIT:: KM

- 165 -
S AL ES
M T=1 T=2  .T=3

----------- D e L L
EXP 3 " f?-f;. S -
EXP 2 T —
EXP 3 *-- —-—c =de
EXP 4 4548 1396 3374
EXP- .S 3328 3004 1673
EXP - 6 —-e --= 2859
EXP- 7 1100 100" 100
EXP - .8 —es Teem ieee

9 --- 201 179
EXP 10 es= L eee esa
DOM 11 =ik eRe oo
DOM- 12 798 ——— eme
poM: 13 770 691 691
DOM- 14 === 1000 1000
poM 15 809 809 809
PW 16 ——— smmp eeey
PU 17 --t 2152 1733
TOTAL 10353 9352 9353
————f—m—— e ———————— mmom————

OBJECTIVE FUNCTION-= 9-123 060 000 TL --

- e D - On - D SR S G e G G D e G W G T D G . Gm R G e
- e g o - - . " > o = o -




TABLE :. A75 : :
‘ - 166 -

'CAPACITY "USAGE ‘RATES

------ it el D bl DL L L L et LD L DL LD L DL L LT
1 1. I 1 B ¢
I I oT=1 I. . T=2 I. T=3 1
T 1 1 ) S 1
At st sbadbit st pabetd D bttt e e o e e e i e e
i1 o ' I ‘1 1 i1
‘I /RING: SPINNERS: -1 -100° I 100 I 100 I
I I : 4 1 I.
‘"I 'TWISTERS 1 96 'I. -100 99 1
1 I R ¢ 1 R
I 1 71 I ' I
‘I  WEAVING HALL 1 I 100 ¥ 100 I. 100 I
I 1 ‘1. I 1.
‘I WEAVING HALL :2 SI. 1600 I 100 I 100 1
1 o 1! I 1 5 ¢
‘I WEAVING HALL:3 1. -100* I. 100 I 100 I
I I 1 1 ‘1
I WEAVING HALL 4 I. 100 'I 100 I 100 1
1 1. . 1 i1
I 1 D | ’ I 1
I BLEACHING UNIT: 1 95. I 87 I 87 1
I 1 I I 1
I. -PRINTING UNIT 1 .- X 37 1 3 11
I : : I 1 1 R
I FIRST DYEING UNIT 1 26 I 134 1 34 1
1 . I 1 1 ‘ 1
I SECOND DYEING UNIT 1 .100: I 100° I 100 I
1 . 1 ' 1 T 1
I WASHING:GROUP 1. 1 68 1 92 1 92 1
1 ' : I 1 i1 1
I WASHING GROUP 2 1 69. ‘I 93 1 63 1
I I ) R I : I
I WASHING GROUP '3 1 100 I 100 I 100: I
I : 1 11 I 1
I DRYING UNIT 1 67 1 87 1 76 1
I 1 1 1 1
I CHEMICAL FINISHING 1 65 1 64 1 64 1
I 1 - I 1 1
--------- ------—--b--c----——--y?--—--——-——------——-———-—-—&—
I 1 I I 1
I- . YARN DYEING UNIT: I. 2100 I 100 . .I. 100 I
‘I 1 : ‘I I 1
‘I .RAISING UNIT: 1 ~-- I 100 I. 100 I
I. . : ‘I I . . I
I - WINDING UNIT I 80 -1 96 1 96 1
I 1 I 1 1
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Scenario 8



TABLE "z A81; .

ML T=1 TE2 =3

-1
c

TP
TP

TP

(@}
-t eed
-—)

TV

TV

wh
W

TV .

TV 141

- +4000 -

<
O W ® N &6 v o~ oW N

-r
n

3357: 3

S

}om——

380.

11159

450

T -

003

e b
E e

100

800

. <. .
s -

r

2000 -1100 -1600°

1798 861

7150

12837

1192

60"
16,
380
469,
984
567

C———

- 168 -
‘C:L O TH -THAfB'L E

"UNIT : KM

IINVENTORY "

T=1 T=2 - T=3:
o S it ] e R tndea dad e

s 2 -
h: .

-




'TABLE z.A

. D

82"

“GRCATY

CTENE iT=2

UNIT: : KM

- 169 -

CIIOTFH «TA B L E. -

3T=3

-~ INVENTORY

iT=1  T=2" -T=3

:4-59-;§-++§—§,,+§,9,7--_,?-?,,----,,f--,,_-f---a?,_;---;

‘PROD. . € .1
¢
¢

£ -

TP

TP

-.YDC: -8i
VgL

tTVijO

TV 11,

.YDTV: 12

2
3
4
TP -5
6
7

11020 459
1769 2010

Rl N S
1038 903
8 104

r=del 0127,

21T 414y

833" :833

6284 6299

el fmay :

399 592

-2e 857

816
16407

1038

200

-t

.64

—dmm  mma’ e

i - jedal -
H n
- am - i - o on
€

e PR Em e . —— . e - ——- - = - &a----a, ...... .

PIECEWORK:

€13 === —— - -——— —— ———

C 14 -== 1859 1502 === === imm-
mmiamimae e TR fmmemms Semmmmmmn ———ae
PURCHASING

€15 == Sser Tees e R Rt

:2141" R T S,

€ 16

€17

6678 -#-

5;4---;5-;;-a;a-;-;a-;ég;----.;-;;_a;;_;‘ ........... [
~ W & o . vl B - . - . . i

TOTAL:

15103 8158~

8095

1353 2828 156

o e it e o o e i B o 2 e i e 0 i e S e e o S S T e e w0 e o
.- - S E - .y : - - - -




TABtEt:¢A83V - : - JUNIT=2TON™

- 170 - .
;Y’ASRJNl.TZAfB:L €

tINVENTORY;
t. T=1 T=2. .T=3 T$1-: T=2 .T=3:

. - - P2 R s R - - .

'PRODUCTION

T N e L STm o ST s
L2 eesl ey 4 sme Sme e=-
€ 3 mem iefe ewd | jemle ebe] ees

TP 4

TV 5

TP 65 =$=7 .50 .25 . [
:7'-»??-:-:407“ 491¢ iéééiA T
B 909. 643 -618 64  m=—. ==

JTOTALY - -11341 :1189 1252

.PURCHASING
cC 9 410 325 395. L R et -

€ 10 400¢ 375 352 ==k es=  e--

C 11 —e=l mpm mee ——— em= eee
JTP 112, ===l mee eex N Tt
TP 13 === Se= eee el P

TOTAL 1943: 1889 1998 A

? s o o - - o - - ’....--'—.’-—--i---'.——a---—--’-.;.a.-.‘--.;.---é.--_..‘.-...- :
* I B ¢ RS B . . e, > e .



'S'AL.E S
M T=4 T=2° T=3

mrlecemas bated L) SRS er e n—a- St T L T
EXP ‘- 1000° 450" 800 LL
EXP 2. e e -
EXP 3 «zouof,-'11005 1600 ILL
EXP: 4 1798:. === - B61
EXP 5' 3357 2850% 302
CEXP. 6 neskl  imee! 2837
exe 7 100 - 1000 100 UL
EXP 8 cemtmem e

s - 119 60
EXP 10 --- e R S
DOM 11 )= 100 100 Lt
oM 12 380 380 380 LL
DOM 13 - 1159 395 469
DOM. 14 --= 1816 984
.DOM .15 961° 809 567
PW: 17 - i'—.-1823‘ 1473
TOTAL 10755 18941 .10533
e mim e e e N iehmn

‘OBJECTIVE FUNCTION =.8"544:900 000 TL:

‘-'.".‘.....-_-‘.‘.'.;_.---_.s".'...'.‘-...--..;.f._.s-'_f-_..-‘..'.--*-



"TABLE .:

"A85

- CAPACITY:

- 172 -

USAGE RATES

E™

1 I 1 I I
1 ‘I. -T=1 I T2 I. T=3 1
‘I S I 1. 1 I
it ke TErNesretesee R Nttt ittt ok it 2ot oy
I g I ‘1 ) S i1
I RING!SPINNERS I 100 I, 99 I 100 I
I I 1 I I.
;I "TWISTERS ‘1 96~ -1I: -100: 100 I
I i T 1 I 1
-.r-é--&—-*-‘-—-—--~-----?-?--éﬁ?-6+?--*?---?ééi---"iééﬁ
1 ~I. ' I T . ‘1
I HEAVING HAUL 1 ‘¢ 100z I: «10D: 1T, -100: I
1 : I e I. ‘1
I‘-wEAVINGrHAthZf "I °400° :I °100 I. 100" (I-
=1 I ‘T - ‘I 1T
I 'WEAVING"HALLE3 ‘I 100 I 100 ' 100 I.
I B S I -1 i1
“IIWEAVINGIHALL 4 “Is 1000 I 0010 I- 100 I
I . : i 1 I ‘ I
é""*"'“‘----~w-°‘--4€+é?--‘§~f?-r?-~-----4 ----- -t
-1 o 1 I I I
1. BLEACHING "UNIT: tI. 100 ID <84 I 96’ I
I I ' 1 I ‘1
‘I -PRINTING UNIT: -1 52 I 759 I 67 I
i1 . S & ‘ ‘1 1 ‘1.
~I. FIRST'DYEING UNIT: 124 1. 34 1 36 1
I , B & I I 1
"I SECOND DYEING 'UNIT: I 1000 1. 100" ¥ 100 I
:I. ‘ I iI. ' S
"I  WASHING GROUP 1. ‘I 697 1. 92 1 90 I
DU I I R 1
I 'WASHING GROUPi2 I 68 I -200: 'I» 100 I
I : I +1 S ¢ I
‘I WASHING GROUP:3 I 83 I: 87 I 99 I
‘1 ; 1. 1. I. I
‘1 DRYING:UNIT: I© 65 :I. 82 I 82 il .
1 I I 1 1
I. CHEMICALIFINISHING 1 67 I. 64 1 67 il
o I 1 ‘1. I
————ee B T it i e S L
11 _ 1 1 : 1 1
I. YARN:DYEING UNIT: I 100 I 100 I 89 I
I I I 1 I
‘I SRAISINGIUNIT. 1 -= 1. -100 I 100 I
1. I I I I
I _WINDING UNIT I 182 I .92 I 95 - 1
I I I R ¢ B
-------------------- et it bttt ol A S iatniaind Snbedubut-inh- bttt
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UI/1LLS /SIPROG

‘Program for Order List preparation




LE: U1/LLS/SIPROG RCDLGTHIBLCK' 90/20 EOFP' 346 DATE. 09/13/84 THURSDAY
LE  6=0UT,UNIT=PRINTER . . P T o e 7'-; 001
LE 3= =LL/SIPLIS,UNIT= DISK:RECORD 9DrBLOCKING 20 T ¢ 00¢
LE 4=LL/SIPOUT,UNIT=DISK,RECORD= 90,BLOCKING=20 o C T
LE- 2= U1/8YF/PBOYA1UNIT DISKIRECORD 9018L0CKING 20 5 : .."f;‘ 004
- IMPLICIT INTEGER . (A=Z) . : S 00
*DIMENSION TVBEY(20) ., TVSIY(30):TVANT(30)rTVTER(30),TVD1(50) o000
- DIMENSION. TVDZ(SO)ITVDR1(50):TVDR2(50)1TVDI1(SO)ITVDIZ(SO) 00
DIMENSION® TVDK(SD)/TVIE(ZO)rPIB(ZO)/TP(ZO):FAS(30)’PBEY(20)', 00t
DIMENSION PDB(150),PBAS(150),PZBB(50),SIPBOY(19),KODLOT(19) . -00¢
DIMENSION BOYA(8),B1(50),82(150),83(100),84(100),85¢100) - . w00
- DATA (KODLOT(I),I= 1,19). /'TBEY ', *TANT ', '"TTER','TDR1"',*'TVD1', : fOOd
**TDIT','TVD2', 'TOR2', *TDI2','TVDK®, 'TSIY'r'TP':'TVIB'f'PIB'r';' ‘FOOQ
*"PBEY','PBAS','PDB'/'PIBB','FAS'/ . 7 5 000
DATA (BOYA(I):I :1,8) /'ANTR' 'DISP!, 'DIRE’[’DIIN'IlblKU'I e - 004
*'REAK‘ YKUKR ', Xt/ S S : . 0G(
DATA'(B1(I):I 1150) /5007 . — v P ‘ S o] 1 i
‘DATA (B2(I),I=1,150) /150%0/ o . L S 00¢
DATA (B3(I1),I=1,100) /100*0( _ . _ ' . 0oc
DATA (B84(I),I=1,100) /100*0/ -~ - . o ” S ‘ ‘ 00(
DATA (B5(I).,I= 11100) 7100*0/ T S 00C
BOS=0 o N 00¢(
DO 666 J=1,19 . ‘goc
SIPBOY(J)=0 C 000
666 CONTINUE S ' OOQ
LZ1=0 ' ‘ ) . ’ 00T
Lz2=0 . o : : 000
L23=0 G | | . o 0os
Lz4=C ; ' : - o .00
LZ5=0 | - , 000
****************SIPARISLERI OKUMAYA BAsLA*************** o SR ggq
. . L
DO 100 1I= 1/5000 o 00{
" READ: (3,11,END=999) SIPNOIKD1/KDZIDESIUCRIVRINIKTIZBOYIACITUY/ 0o
*ACIL,TERM : ’ 0079
11 FORMAT (151121131151111121161151311116) » . _ 004y
s ok %k ko Kk k kk ok ok k 00¢Q
khkkkkkhkdkkkkx TV GRUBUNU AYIR **************** 000
¥k Kk %k Kk kKk Kk kok Kk » ] . : CGQ
IF (KD1.NE.11) GO TO 40 ) _ CO¢
kkkkkkkdkkkakx TV BEYAZ *kkkkkhhhkkhkhkxkhhhkhdsk ‘ - ’ OC¢
IF (DES.nNE.10001) GO TO 21 . o . GG
SIPBOY(1)=SIPBOY(1)+1 ’ - G0
TVBEY(SIPBOY(1))= SIPNO . T OOS
GO TO 106 - CO¢
kkkhkkhkkkkkkk TY STYAH *kkkkkkkkkkhkhhkkhxhkhk CO¢
21 IF (DES.NE.77999) GO TO 22 : - _ OOE
- SIPBOY(11)=SIPROY(11)+1 ) Ca{
TVSIY(SIPROY(11))=SIPNO ' g : 00?
LZ5=L25+1 ' o ‘ . GO«
BS(LIS)=SIPNO : ‘ : : , 00
60 TO 100 , , | - 00¢
Akkhkkkkhkkxkx : , _ “00¢
******f****** 30YA CINSINI BUL #*xdxkkkkaxkkkhkkrr . - _ 00{
*hkkkkkkkk kxkx : ] Cﬂf
22 pO 20 J=1,190C - GO
READ (2,12,END=8E£3) K1,30Y,%CD . GUE
12 FORMAT(IZ2,1I5,32X,11) . : : : 09';
" IF ( K1.EG.KDT.AND.BOY.EQ.DES) GO TO 234 . cot
234 DESKD=KOD - - g 00!
GO TO 23 SR S . S GO

20 CONTINUE S T B 1 (X



13 FORMAT (////10x,!.su:siPARi§iN- BOYA NOSU DOSYADA -YOK

Y, 111,10X,
*% -SIP. NO . IISISXI' ~-MAM.KOD : IIZII315XI BOYA NO *',15,5X, -
*'MIKTAR o :'12X116,IIr10X/‘DUZELTIP GIRINIZ ,.STOP 1) '
.60 TO 1001 R I SN TS AN -
BOS=305+1 SR
GO TO 10 R
L

kkkkkhkhkkkkkkxkk TV ANTHROZOL LISTESI *******************"

23 “IF(DESKD.NE.1) GO TO 24
"SIPBOY(2)=SIPBOY(2)+1"
ATVANT(SIPBOY(Z)) SIPNO
Lz1=LZ141
"B1(LZ1)=SIPNO

60 TO 10 . L

24 IF(DESKD.NE.2) GO TO 27
IF(AC.NE.1) GO TO 25

kX kkkkxx TV TERINDOZOL LISTESI YUKARDA BULUNDU ok e ok ok ok ok ok ok ok

SIPBOY(3)=SIPBOY(3)+1
TVTER(SIPBOY(3))=SIPNO
LZ2=L22+1
B2(LZ2)=SIPNO .
60 TO 10 :
k kkkkkkkkkk TV DISPERS ORTA RENKLER *******************
25 IF (UCR.GE.7) GO TO 26
SIPBOY(5)=SIPBOY(5)+1 R o
TYD1(SIPBOY(5))=sSIPNO 4 T
o LZ2=LI2+1 ' :
- 'B2(LZ2)=SIPNO
GO TO 10 . :
kkkkkkxkkxxTV DISPERS KOYU RENKL‘R *******************
26 SIPBOY(7)=SIPBOY(7)+1
TVD2(SIPE0Y(7))=SIPNO
LZ2=LZ2+1.
B2(LZ2)=SIPNO
60 TO 10
27 IF (DESKD.NE.3) G0 T0 20
kkkkkkkkk* TV DISPERS~REAKTIF ORTA RENKLER *kxkkkkkkhkdk
- IF (UCR.GE.7) GO TO 28
SIPBOY(4)=SIPBOY(4)+1.
TVDR1(SIPBOY(4))=SIPNO
S LZ3=LZ3+1 ~
B3(LZ3)=SIPNO
GO TO 10
kkkkkxxkk*%x TV DISPERS-REAKTIF KOYU RENKLER kkkkokkkkkks
28 SIPBOY(B)=SIPBOY(8)+1
TVDR2(SIPBOY(8))=SIPNO
LZ3=LZ3+1
B3(LZ3)=SIPNO
GO TO 10
29 IF (DESKD.NE.4) GO TO 32
kxxkkkxkkkx TV DISPERS-INDANTHREN ORTA RENKLER #x*%x% ks xx
IF (UCR.GE.7) GO TO 31 ’
SIPBCY(6)=SIPBOY(6)+1
TVDIT(SIPEOY(6))Y=SIPNO
LZ4=L24+1 ~
84(LZ4)=SIPNO
60 TO 10 :
Axkkkkxkkx*k*x TV DISPERS- INDANTHDEN KOYU RENKLER * ke k kK
31 SIPS0Y(9)=SIPBOY(9)+1
TVDIZ(SIPRCY(S))=SIPNO
LZ6=LZ76+1
B&4(LZ4)=SIPNO
GO TO 10
32 IF (DESKD.NE.5) GO TG 33 :
k% % %k % %k %k k Kk x TV DISPCRS KUKUQT **************************

SIP%OY(10) SIPBOY(1D)+1

LA

000
000
000

000

000
.000

000

000

000
000

000

coo

000,

(]e]s}

+ 000

A5

000
000
000
000
000
000
000.

- £00:

000.
000
000:
000
000
000

000!
000
. 000
G00

000
000
000
coc
000
000
000
000
co1
001
001
001
001
001
01
001
01
001
601
001
001
co1
001

001

€21

001

001
001
001
001
601
€01
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S LZS=LIS+1 .
. BS(LZ5)=SIPNO
.60 TO 10 e '
33 WRITE . (6,14) SIPNO'DES,DESKD

14 FORMATC//7,10X," BU SIPARISIN bsséN KoDU HATALI ----- s1P ‘,IS:SXf_é

J*,‘BOYAI KOD 11515XII11//)
"BOS BOS+1 :
~60-T0 10 5 , - : ;
Fhkkk ok kkhok kA Rk TV IPLIGI BQYALILAR **********************
40 IF (KD1<NE. 13) GO TO 41 S
: SIPBOY(13)’SIPBOY(13)+1 ' v': o o E
_ TVIB(SIPBOY(13)) SIPNO L e : - L
“60 T0 100 ’ k ot : Coe
kkdkkk ko kok ok Kk PAMUK IPLIEI BOYALILAR *****************
41 ‘IF (KD1 NE.33) GO TO 42 ' :
- SIPBOY(14)= SIPBOY(14)+1
PIﬁ(SIPBOY(14)) SIPNO
G0 T0 100
*************TERILEN PAMUKLULAR **********************
42 IF(KD1.NE. 21) GO TO 43
SSIPBOY(12)=SIPBOY(12)+1
~ TP(SIPBOY(12))= SIPNO
GO TO 100
dekkkkhkkkkxkkx FASON LISTESI Fohkkdok kKKK kK AR KKk kR Ak k KKKk
43 IF (KD1.NE.O1) GO TO 44 :
' SIPBOY(19)=SIPBOY(19)+1
FAS(SIPBOY(19))=SIPNO
GO0 TO 100
**************** PAMUKLULAR **************************
44 IF (KD1.EQ. 31 OR.KD1.EQ. 03) GO TO 505
© 60 TJ0 50
rhkdkkdkhkkk kk kkx PAMUK BEYAZLAR **************************
505 IF (DES.NE.10001) GO TO 45
"SIPBOY(15)=SIPROY(15)+1
- PBEY(SIPBOY(15))= SIPNO
G0 TO 100
!************* PAMUK DUZ BOYALILAR khkkhkdkhkkkkkhkkkkkkk
.45 TIF (VR.NE.D) GO TC 46
SIPBOY(17)=SIPBCOY(17)+1
PDB(SIPBOY(17))=SIPNO
60 T0 100 -
vk dek kR kk kk kkokk kk PAMUK BASKILILAR **;**************** ’
46 IF(VR.NE.O.AND.VR.GE.50) GO TO 47 -
SIPBOY(16)=SIPBOY(16)+1 =
" PBAS(SIPBOY(16))=SIPNO
GO TO 100.
kkkkkFekkkxkx PAMUK ZEMINI BOYALI BASKILILAR kxkkkkkkk ok
" 47 SIPBOY(1EY=SIPBEOY(18)+1
PZ3B(SIPBOY(18))=S1IPNO
. GO 70 100G
50 WRITE (6,15) SIPNOIKD11KDZ .
15 ORMAT(////1OXI HATALI VAMUL KOD SIP. NO ¢ ',15,5X,12,13,//7)
- B0OS§=30S5+1 :
.60 TO 100
10 REWIND 2
100 CONTINUE

xkkkkkkkx*kkkk k% SIPARIS LISTE?I OKUNDU VE ARRAYLERE YAZILDI*xkkkkkk
kkkkk kA KK kok Kk k& . '

kAo Kk ok ok k Rk Kk koK
999 REWIND 3
~TOPSIP=BOS
DO 665 J=1,19
: " TOPSIP= TOPSTP+SIPBOY(J)
665 CONTINUE
b0 88 1I=1,19 = -

-

e 001

001

001
.. 001
f001
- 001
001
001
... 001
--001
001

. 001
001

- . 001
. 001
. 001
- 001

001
001
001
001

001

001
001
001
001
001
001

- 001

001
001
001
001
001
001
001
001
001
001
001
001
001

- 001

001
001
001
001
001
001
001
001
01
Co1
001
001
001
CO1

007

co
00"
007
00"
00"
co

0D



16

17

- - & qs " = ’ S

WRITE(6r16) II:KODLOT(II)
FORMAT(1X,12,4X,A4," LOTU ')“
“WRITE(4,16)" II:KODLOT(II)

- WRITE (6,17)

FORMAT(10X,? SIP. ISXI MAMUL KOD 'ISXI
*"

“MM=SIPBOY(II)-
DO 60 M=1,MM .-
DO 70 N=1,TOPSIP

READ(3,11) SIPNO:KD1IKDZ;DES/UCR:VR;MIKTIZBOYIACITUY/ACILfTERF

***********************;

TF(KD1.EQ.01.0R.KDT-EQ.02) GO TO 7776
IF(KD1.EQ.13.0R.KD1.EQ.33) 60 TO 7776

IF(DES.EQ.10001) GO" TO 7?76
IF(KD1.EQ.11) GO TO ?00

. -D0 2000 NJ=1,1000. : ' B
" READ(2,12,/END= 2888) BK1,BBOY;BKOD :
~ IF(KD1.EQ.03.0R.KD1. EQ 31) GO T0 7778

76

GO TO 7779 -

KD10R=KD1

- KD1=31

- IF(VR.NE.0O) GO T0 7776 »
IF(BK1.EG.KD1.AND.BBOY. EQ. DES) 6O TO 2234
GO TO 2000 '

DKOD=BKOD

TF(KD1.EQ.31) KD1=KD10R

GO TO 2008

CONTINUE

WRITE(6,13) SIPNO/KD11KDE/DES/MIKT
GO TO 1001 "

REWIND 2

GO T0-777

DKOD=8

IF(KD1. Ea’31) KD1= KD10R
GO TO 777 -

k**********************

00

01

J4

*************************************x,************

77

DO 701 MI=1,LI1 o

IF ( SIPNO.NE. B81(MI)) GO TO 701
DKOD=1 - -
GO YO 777

CONTINUE ,

DO 702 MI=1,L22 :

IF ( SIPNO.NE.B2(MI)) GO TO 702
DKOD=2 : '

GO TO 777

CONTINUE k

DO 703 MI=1,L13 :

IF ( SIPNO.NE.B3I(MI)) GO TO 703
DKOD=3 ' ‘
GO TO 777

CONTINUE

DO 704 MI=1,LZ4

IF (-SIPNC.NE.E&4(MI)) GO TO 704
DKOD=4 '

GO TO 777

CONTINUE

DKOD=

IFCII.NE.1) GO TO 101
IF(TVB:Y(M).NE SIPNO) GO TO 70
GC 70 501 ) :

IF(II.NE.2) GO TO 102
“IF (TVANT(M). NE. SIPNO) GO TO 70
‘,GO To >O1 :

.DES/BOYA L
VAR"15XI'MIKTAR'15XI'ZEMIN RENGI ISXI BOYA KODU'//I120("')1/)

w7

- 0019

0019

0019

0019
: 0019

0019

.0019

-001%

AL

/77f0019
0020

0020

0020

0020
0020
0020

002G

0020

- 002¢C

002¢C
0020
0021

. 0021

0021

. 0021

0021
0021
0021
0021
0021
0021
0021
0021
0021
0021
0022
0022
0022
0022
0022
0022
0022
c022
0022
0022

0023

0023
0023
6023
co23
0023
G023
0923
0023
0023
0024
0024
0024
0024
0024
0324
0024
0024
024
6024

co2s



102

IF(II NE. 3) GO T0 103

IF(TVTER (M) .NE. SIPNOY Go’#o ?o'

- 60 TO 501

103"

;IF(II NE.4) 60 TO 104 e
CIFCTVDRT(M)NE. SIPNO) GO TO 70

160 TO 501,

104 o
~ IECTVDT (1) . NE.STPNO). Go TO 70

IF(II NE 5) GO TO 105

'*Go To 501

105

106
- IF(TVD2(M).NE. SIPNO) GO TO 7OV
60 .70 501 '

O1D7
10é
109
110
111
1i2

113

IF(II NE 6) 60 TO 106

IFCTVDIT(M). NE SIPNO) GO fO 70O>

GO0 TO 501

IF(II NE 7). GO TO 107

IFC(II.NE.8) GO T0 108
IF(TVDR2(M) .NE. SIPNO) GO TO 70
GO. TO 501 -

IF(II.NE.9) GO TO 109 S
IF(TVDI2(M) .NE. SIPNO) GO0 7O 70
GO TO 501

IF(ITI.NE.10). GO TO 110
IFCTVDK(M).NE.SIPNO) GO 70 70

GO0 T0.501

IF(II.NE.11) GO TO 111

IFCTVSIY(M).NE.SIPNO): GO T0 70
GO TO 501

IF(II.NE.12) GO TO 112

IFCTP(M).NE.SIPNO) GO TO 70

GO0 TO 501

IFCII.NE.13) GO TO 113
IFCTVIB(M).NEL.SIPNO) GC TO 70
GO TO 501

IFC(II.NE.T14) GO TO 114
IF(PIB(M) .NE.SIPNO) GO 'TO 70

GO TO0 501

114

115

117

118

********** *******************************************

IF(II.NE.15) GO TO 115
IF(PBEY(M).NE. SIPNO) GO T0O 70
GO0 70 591

IFCII.NE.16) GO TO 116

IF(PBAS(M).NE.SIPNO) G0 TO 70

GO TO 501

IFC(II.NEL17) GO TO 117
IF(PDR(M) .NE.SIPNO) GO TO 70

.60 TC 501

IF(II.NE.T18) GO TO 118
IF(PZBB(M).NE. SIPNO) GO T0 70
GO TO 501

IFCFAS(M)-.NE.SIPNO) G0 TO 70

R

- CO:

" 00

00«

. p0:
00:
;,00:
" 003
- 002
00:

. 00

003

.00
. 002
' p0:

002
002

003

002
002
002
002

- 002

002

o]

002

003



P

AN s ».Ah)\\AkAAAAkh)\l\n)\hhnxxh)\'r\x’\‘hxaxlx

uuv

501 WRITE(6118) SIPNO,KD1,KD2,DES,VR,MIKT,ZBOY,BOYA(DKOD) e 0C
18 FORMAT(12X/ISIT28IIZII3IT44IISIT57I121T6SII6/T801151T941A4) : 0(
: wRITE<4,1100) SIPNO;KD1rKDZrDESrUCR;VR:MIKT,ZBOYIACITUY:ACILrTERMzOC
*DKOD - e T O o
1100 FORMAT(ISIIZII3IISII1IIZII6IISI3I1II6[I1) ) 7'v»”” '7,-ff’¢%i;50C
REWIND 3. - . PRRPEIE 3 e 0] &
L aGQ TO 60 .7 Cn S T : - oc
70 CONTINUE , _ , BRUTER 1 ¢
60 CONTINUE R “-_&g;'f;u . e - o o o<
CWRITE (6,19) : "ff-‘ B . ~ oo oc
19 FORMAT(/,120('-'),8</)) R o I B ¢ | &
' WRITE(4,210) SRR L ' - -0c
210 FORMAT(SOX,'LOT SONU ) o ) : o - 0C
" GO TO .88 — wl . : : - o - 0cC
87 WRITEC6,211) II;KODLOT(II) - A A o]
211 FORMAT(//,sx,12,4x,A4, : LOTUNDA SIPARI$ YOK ',//) S ¢ - 0C
88 CONTINUE : < 0C
1001 sToP

B Lo SR o .- oc
B0 o | e oc
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UI/LLS/PROSES

Program for Process Flows



~

s U1/LLS/PROSES RCDLGTH/BLCK' 90[20:EOEP:;4$8:DAfE:»D9I13784 THURSDAY

:, 6 OUT,UNIT=PRINTER = " . SL AT i o ooo
P 4=U1/LLD/SIPSON,UNIT= DISK:RECORD 90;BLOCKING 20 JE R i ot |
2 3= U1/LLD/PROSES;UNIT DISKIRECORD 90,BLOCKING 20 ST E - 000
’~.. R v~.~~v”. L fo . o f 0 ooo
S - Coe T vhgy:’ ﬁlfﬁﬂ@j:i-«ﬂg: ' . . -0001
IMPLICIT INTEGER,IA.- z):;;t; N i ChLPIL R o © £00
L - e AR L .-* S . _goo

' - 000

_ DIMENSION TVBTZ(8),TVBTY(11),DTPB(B),GTPB(8)1TVTZAH(4),TVTZH(4), 000
S *TVTYAH(7) /TVTYH(7),GTPH(4), DTPH(5), TERBY(5) ,ANTBY (5),DRBY(8), 00O
}*DBY(S)IDIBY(5),DKBY(5)1TVITZ(S),TVITY(9):PITZ(4):PITY(4),DPB(6)r'YOOO
*GPB(6),DPBS(10),6PBS(9),DPDH(6) ,GPDH(6) ,DPRBY(5),GPRBY(5), * 000
vV*DPABY(A)IGPABY(4)rDPKBY(Z)IGPKBY(S),DPZBR(9) GPZBR(9),DPZBA(8)r a,ooo
_*GPZBA(B) E R , o 000
e : FIERE P ’ 000

DIMENSION PD1(8),P02(11),P03(8),P04(8),PO5(4),P06(4),POT(T), 000
*P03(7),P09C4),P10(5),P11(5),P12(5)Y,P13(8),P14(5),P15(5),P16(5), 000
*P17(5),P18(9),P19C4),P20C4),P21(6),P22(6),P23C10),P24(9), . 00D
*st(6),P26<6),P27(5),P28(5),P29(4),P30(4),P31(3),P32(3),P33(9),- 000
*P34(9),P35(8),P36(8) . _ 000
b e . 000

o 000

, DATA (TVBTZ(I)rI 1,8) /'YAKM' "YKAS ', 'KURT','UVIT','FORF',*'YIKA', 000
*YKURT ', 'APRE'/ . , . : , 000"
DATA(TVBTY(I)rI 1,11) /'YIKA', "KURT',*EMUS',*SARD', *YKAS',*KURT', 000
*"UVIT',"FORF',"YIKA','KURT',"APRE'/ K . ; ‘ 000
DATA(DTPB(IY,I=1,8) /'YAKM!'/*YIKR','UVIT',*“FORF','MERS','PIBY', 000

* Y KURT',"APRE'/ ' . coo
. DATA(GTPB(I),I=1,3) /'YAKM', YIKR',® UVIT' ‘FORF',"MERS','PIBY', 000
* "KURT", YAPRE"'/ k ' ooc
DATACTVTZAHCI) ,I=1,4) -/ YAKM', " YKAS' 'KURT';'FORF'/ ooc,
CDATACTVTZHCI),I=1,4) /VYAKM',*'YIKA','KURT',"FORF'/ : 0006

- DATA (TVTYAH(CI),I=1,7) /'YIKA', 'KURT': EMUS'/'SARD',' YKAS', 000
*VKURT', "FORF'/ : o 000
DATA (TVTYH(I),I=1,7) /‘YIKA':‘KURT' VEMUS','SARD','YIKA', , 000 |
*VKURT','FORF'/ o o oo,
DATA (GTPHCI),I1=1,4) /'YAKN' /'MERS' 'PISY','KFOF'/ GOG|
DATA (DTPH(I),I=1,5) /'YAKM',"8RBEK','MERS','PIBY"','KFOF'/ ooC
DATA (TERBY(I),I=1,5) /'BOYA','THRF','INKS','KURT','APRE'/ =~ 00G,
DATA (ANTBY(I),I=1,5) /'BOYA','INKS','KURT','THRF',"APRE'/ €00
DATA (DRBY(I),I=1,8) /'SOYA',"THRF',"AKTR','"REBO','12BK", coo

% "REYI','KURT','APRE'/ ’ , 000
DATA (DBY(I),I=1,5) /'BOYA';'THRFJ,'RDYI','KURT','APRE‘/ coo
DATA (DIsY(I),I=1,5) /*BOYA','THRF',"INKS"','KURT"',*APRE"/ 000
DATA (DKBY(I),I=1,5) /'BOYA', 'THRF','INKS','KURT','APR51/ T 00C
DATA (TVITZ(I),I=1,5) /*YAKM','YIKA','KURT','FORF"','APRE"/ Coo
DATA (TVITY(I),I=1,9) /'YAKM',PYIKA® ,'KURT' '"EMUS','SARD', CoGC
*VYIKA','KURTY,*FORF',"APRE'/ , Ccoc

" DATA (PITZ(I),I=1,4) /'YAKM','8SEK','YIKR','APRE'/ , CoG
CDATA (PITY(I)/I=1,4) /P'YAKM','YIKR','SARD','APRE'/ ooc

DATA (DPB(I),I=1,6) /'YAKM‘I'BBEK'I'MERS'I'PIBY'I{KURT'f'APRE‘/ coc
DATA (GPE(I),I=1,6) /'YAKM','8BEK', "MERS','PIBY"',"KURT','APRE"/ 00¢

DATA (DP3S(I),I=1,13) /'YAKN','83EK',*MERS','PIBY', 'KURT", - cod
*VEGAL ', "BASK',"SUHR', P YIKR' )" APRE"/ ; 00¢
DATA (G6P3S(I),I=1,2) /'YAKM','BBEK','MEPS', "PIEY','KREG', co¢
*"EASK', TBUHR"' 2" YIKR', YAPRE'/ o 004

DATA (DPDH(I),I=1,5) /'YAKM','8BEK',"MERS','PIBY"','KURT','AKTR'/ (OU
DATA (GPDH(I),I=1,8&) /*YAKM','8REK','MERS',"PIBY"','KURT','AKTR'/ 00«
DATA‘.(DPRBY(I)II=115.)Y /'-BOYA'/'128K'/'YIKA'I'AKU‘RT'I'APRE'/ 00:
DATA (GPRBY(I),I=1,5) /'BOYA','12BK','YIKA',"KURT',"APRE'/ o c0¢
DATA (DPARY(I),I=1,4) /'BOYA', 'INKS r'KURT',*APREY/ ) 00«



 DATA (DPKBY(I),I=1,3) /'BOIN', FUAPREV/

VUL

' 3) YKURT*, 'APRE'/ 0001

DATA - (GPKBY.(I),I=1,3) /'BOIN', YKURT ', "APRE*/ - 000

- DATA. (DPZBR(I):I 1,9) /'BOYA' ’128K', YIKA' 'KURT‘ 'EGAL' 'ZBAS'r 000
“*VBUHR','YIKR", 'APRE'/- . - 000(

.. DATA (GPZBR(I):I 1,9) IIBOYA' '128K' ’YIKA' 'KURT' 'EGAL' 'ZBAS" ~C0o0l
'7.*'BUHR I.YIKR. 'APRE'/ o - - 000f
-~ DATA (DPZBA(I),I 1:8) I'BOYA' 'INKS‘ 'KURT' 'EGAL' .ZBAS'I BUHR 7000
. *'YIKR','APRE'/ S 000
'f'DATA (GPZBA(I)'I 118) /'BOYA' 'INKS' 'KURT' 'EGAL' 'ZBAS'/ BUHR'r 000(
"k 'YIKR',TAPRE'/ - : - 000
***************************************************************** - 000¢(
****************************************************************** 000¢(
DATA (P01(1),1=1,8) . /01102103127/04128/25126/ : - 000¢

- DATA. (P02(1),1I= 1,11 /0510610?108102103:27104128,25126l ' 000¢

- DATA (PO3(I),1I= 118)@/29133:34r38136/31/40 42/ ' 5 < 000¢
 DATA (PD4(I),I=1,8) /29/33134135,30131,391#1/ _ Lo g 000l
“DATA (PO5(I),I=1,4) /01,02,03,04/ = . S o« oot
 DATA (PG6(I),1I=1,4) /01,82,03,04/ ‘ ' S S 000(

: DATA_(PO?(I):I 1,7> 7/05,06,07,08,02,03,04/ . -000(
DATA (PO8(I),I=1,7) /05,06,07,08,82,03,04/° 000C
DATA (PO9(I),I=1,4) /29,30,31,32/ ' 000
DATA (P10(I)11=1/5)'/29184136131,37/ 000C

- DATA (P11(I13,1=1,5) /09,10,11,25,26/ 000¢
DATA (P12(I),1=1,5) /712,13,25,14,261 000¢
DATA (P13(I)II=118)‘/15’10[16[1?[85’18/25126/ 000¢
DATA (P14(1),1I=1,5) 719,10,20,25,26/ - 000(
DATA (P15(I),I=1,5) /21,10,22,25,26/ 000¢
DATA (P16(1),1I=1,5) /23,81,24,25,26/ cood
DATA (P17(1),1=1,5) /01,82,03,04,26/ 000¢
DATA (P18(I3,1I=1,9) /01,05,06,07,08,82,25,04,26/ [ofe]s]

- DATA (P19(1),1=1,4) /43,84,44,46/ 000¢
.DATA (P20(I),I=1,4) /43,44,45,46/ . 000¢
DATA (P21(1),1=1,6) /43,84,48,49,51,53/ . - 000(
DATA (P22(I1),1I=1,6) /43,84,47,49,50,52/ - COOf
"DATA (P23(I),1=1,10) /43,84148,54[83:56158,60162,64/ 000¢
DATA (P24(I),1=1,9) /43184,47154155/57;59;61,63/ 000¢
DATA . (P25(1),1=1,6) 143,84,48,65,67,68/ GO0
DATA (P26(1),I=1,6) /43,84,47,65,66,68/ 0001
DATA (P27(1),1=1,5) /70,85,72,80,64/ €00
~DATA (P23(I1),1=1,5) /69,85,71,79,63/ 0001
DATA (P29(1),1=1,4) /74,756,80,64/ 0001
CDATA (P30CIX,1I=1,4) 173,75,79,63/. 000"
DATA (P31(1),1=1,3) /78,80,64/ 0001
DATA (P32(I),1I=1,3) /77,79,63/ 000"
DATA (P33(1),1I=1,9) /70,85,72,67,56,86,60,62,64/ 000¢
DATA (P34(I),1I=1,9) /69,85,71+,66+,56,86,59,61,63/ CCO:
DATA (P35(1),1I=1,8) /74,76,67,56,86,60,62,64/ 0001
DATA (P36(1),1I=1,8) /73,75,66,56,86+,59,61,63/ 000!

X KKK KA KK R AR KKK KA KK IR Ak hk ko kk kR k kR kA kK Ak kkkkkkkk kAR kkkkkkkkkkkk* 000
kdkkkkkkkk kkFx k kA Ak kA kkhkhkkkhkhkhkhhkkhkkkhkkhhkkhk kb hkkkkkkkkk kk % 000
- ' 600’

Goo

coo

WRITE(¢,99) : : . Co0

99 FORMAT(1H1,1X,*SIP.NO MAM.XOD *,10X,* PR O S ES S I RASI ',000
T x /125001, 07) ‘ ‘ o : coo
|1 0C. READ(4,1C) LN oo
10 FORMAT(I3) col
CIF(LN.BT.18) GC TO 1120 - 0C0
00 READ(4,11)  LN,SIPND,KD1,KD2,DES,VR,2ZBOY,AC,TUY,.DKOD 000
11 FORMAT(I3,15,12,13,15,1X,12,6X,15,211,7X,11) cao
- IF(SIPNO.EQ.OCQO00Y 60 TO 100 000
IF(LN.GT.18) GC TO 1120 833

LOTLARA GORE PROSES "SIRALARINI BUL

o0



o rvoeEvaz 1w G
- IF(LN.EQ.1) GO TO. 101 L

101,

102

60 TO 150 oo -

IFCTUY.EQ.D) TGO TO 102 I SR
f“WRITE(6/12) SIPNOIKD11KDZI(TVBTY(I)tI 1111)'
iy ;'NRITE(3182) SIPNO,KD1,KD2,(P02(I),1I= 1111)
12 -

82

FORMAT . (ZXIISIZXIIZII315XI15(A412X))

fFORMAT (1XIISI1XIIZII3/1XI15(1211X))

G0 TO. 900A1'

;NRIT:(6112) SIPNOIKD1IKD2/(TVBTZ(I)II 118)
“URITE(3182) SIPNOIKD1IKD2’(PO1(I)II 118)

.60 T0 900

_f v ANTHROZOL ICIN g,ffﬂ%}f}_f7f

150

151 L . B . N
f‘_HRITE(6112)‘SIPNOIKD11KDZI(TVTYAH(I)/I 1'?)I(ANTBY(I)II 115)

TFCLN.EQ.2) GO TO 151:f,'-A -

G0 T0 200
IF(TUY.EQ.0) GO TO 152

‘,9NRITE(3'82)'SIPNO:KD1/KDZ:(PO?(I):I 1'?)I(P12(I)II 1,5)

1527HRITE(6112) SIPNOIKD1/KDZI(TVTZAH(I)II=1I4)t(ANTBY(I)tI=115) .

WRITE(3,82) SIPNO,KD1,KD2,(PO5(I),I=1,4),(P12(1),1=1,5)

GO TO %900

60 TO 900

200
201

TV TERINDOZOL LOTU
IF(LN.EQ.3) GO .TO 201

GC 70 220
IF(TUY.EQ. 0) GO TO 202

"WRITE(6,12) SIPNOIKD1IKDZI(TVTYAH(I)II 117)/(TERBY(I)II 1,53
WRITE(3,82) SIPNOIKD1/KD21(P07(I)II 1/7)I(P11(I)II 115)~

GO T0 900

WRITE(6,12) SIPNO,KD1,KD2,(TVTZAH(I),I= 114)1(TERBY(I) I=1,5)
- WRITE(3,82) SIPNO;KD11KDZ:(P05(I)/I 1/4)1(P11(I) I=1,5) ‘

- GO0 T0 900

‘220
221

223

222

TV DISPERS/REAKTIF ACIK LOTU

IFC(LN.EQ.4) GO TO 221
60 TO 240

"IF(AC.EQ.0) GO TO 222

IF(TUY.EQ.0) GO TO 223

WRITE(6,12) SIPNO,KD1,KD2,(TVTYAH(I),I=1,7),(DRBY(I),I=1,8)
WRITE(3,32) SIPNO/KD1/K02,(PD7(I)II 1[7)I(P13(I)II 1,8)

GO TO0 900

WRITE(6,12) SIPNO/KD1rKDZ/(TVTZAH(I)zI 1,4)1(DR9Y(I) I1=1,8)

"WRITE(3,82) SIPNO/KD1/KDZI(PDS(I)I¢—1/4)I(P13(I)II 1/8)
60 TO 900

IF(TUY.EQ.O) GO TO 224

WRITE(6,12) SIPNOIKD1IKDZ/(TVTYH(I)II 1/7)1(DRBY(I)II 118)

224

241

WRITE(3,52) SIPMO/KD1/KDZI(PD&(I)/I 1,7) (P13(I)II 1,8)
GO TO 900
WRITE(6,12) SIPNO/KD11K021(TVTZH(I)/L=114)1(0RBY(I)/I=118)

WRITE(3,82) SIPNO,KD1,KD2,(PO6(I),I=1,4),(P13(I),I=1,8)
GO TO 900 o | ‘ |

TV DISPERS ACIK LOTUY

IF(LN.EQ.S) GO TO 241

GO TO 260 : '

IF(AC.EQ.O) GO TO 242

IFC(TUY.EQ.0) GO TO 243 ’ : ’
WRITE(6,12) SIPNOIKD1/KD21(TVTYAH(I)II 117)/(DBY(I)II 1,5)
WRITE(3,82). SIPNO/KDJ/KDZI(DO?(I)/I 117)((P14(I)II 115)“ o

Ca



243

242

60 70 900
WRITE(6,12)
. WRITE(3,82)

© G0 'TO 900 >,vy
IF(TUY.EQ.O0) GO TO 244" RS Ll LT ' e
*SIPNOIKD1IKDZI(TVTYH(I)II 1[7)I(DBY(I)II 115)

"WRITE(6,12)

 WRITE(3,82)

- G0 TO 900

244

260

WRITE (6,12)

WRITE(3,82)

G0 TO 900

IF(LN EQ 6)

. 60.T0 280

261

"IF(AC.EQ.O)
_IF(TUY.EQ.D0) GO TO 263
WRITE(6,12)

 WRITE(3,82)

263
262
264
280
281
282
300

301

302

GO TO 900
WRITE(6,12)

r

SIPNo,KD1,sz,(TVTZAH(I),I 1,4);(DBY(I),I 1,5)'

SIPNOIKD1/KD27(P05(I)II 1/4)1(P14(I)II 115)

‘SIPNO/KD1:KDZ'(DD8(I),I 1;7);(P14(I):I 115)

SIPNO:KD1(KD2((P96(I)(I 114)((P14(I)(1 =1,5)

- TV DISPERS/INDANTHREN ACIK LOTU

GO TO 261

GO~ TO 262

SIPNO,KD1,KD2}(TVTYAH(I),I 1,7>,(olev(1),1 1,5)
gSIPNOIKD1IKDZI(PO7(I)II 117)1(?15(1)11 =1,5)

SIPNO,KD1,KD2, (TVTZAH(I),I=1,4),(DIBY(I),1=1,5) .
 WRITE(3,82)
GO TO 900

s:pNo,Koj,Kuz,(P05(1>;1;1,4),(915(1),1=1,5) _

IF(TUY.EQ.O0) GO TO 264

WRITE(6,12)

WRITE(3,82)

GO TOo 900

WRITE(6,12)

WRITE(3,82)
GO 70 900

SIPNOIKD1:KDZ/(TVTYH(I):I 1,7>,(015v<1>,1 1,5)
SIPNO,KD1,KD2,(P08CI),I=1,7),(P15(1),1=1,5)

SIPNO/KD1,KD2,(TVTZH(I),1I=1,4),CDIBY(I),1=1,5)

 SIPNO,KD1,KD2,(P06(I),I=1,4),(P15(1),1=1,5)

TV DISPERS ORTA LOTU

IF(LN.EQ.7)

.60 TO 300

60 TO 281

IF(TUY.EQ.0) GO TO 282

WRITE(6,12)
WRITE(3,82)
G0 To 00
WRITE(6,12)
WRITE(3,82)
GO T0 900

TV‘DISPERS/REAKTIF ORTA LOTU

IF(LN.EQ.8)
GO To 320

SIPNOIKD1IKDZ/(TVTYH(I)/I 117)1(DBY(I)II 1,5)
SIPNOIKD1/K92/(°08(I)/I 1+7),(P14(1),1=1,5)

‘SIPNO/KD1,KD2,(TVTZH(I),I=1,4),(DBY(I),I=1,5)

SIPNO/KD1/KDZ/(p06(I)/I=1/4)/(P14(I)II=115)

GO TO 301

IF(TUY.EQ.D) GO TO 202

WRITE(6,12)
WRITE(3,82)
GO 70 900

WRITE(6,12)

WRITE(3,82)

GO TG 930

STPNO,KD1oKD2, (TVTYHCI) » 121, 7) s CDRBY (D) »I=1,8)
SIPNOIKD],KDZI(PO8(I);I_1,7),(P13(I),I =1,8)

SIPNO,KD1,KD2,(TVTZH(I) ,I=1,4), (DRBY(I),1=1,8)

SIPNO/KD1,KD2,(P06CI)»1=1,4),(P13(1I),1=1,8)

TV DISPERS/INDANTHREN ORTA REMKLER

IF(LN.EQ.D)
GO TO 349

GO TO 321

IF(TUY.Ew.0) 6C TO 322

WRITE(6,12)
WRITE(3,82)

G0 TO 900

322

WRITE(6,12)
WRITE(3,82)

SIPNO,KD1,KD2,CTVTIYHCI) ,I=1,7),{(DIBY(I),I=1,5)
SIPNO/KD1IK“2/(°08(I)'I 1/7)/(P15(I)II 1+5)

SIPNOIKD1IKDZI(IVTZH(I)II 1/ 4)/(DIBY(I)/I 1,5)
SIPNO,KD1,KD2,(PO6(I),I=1,4) ,(P15(1),1=1,5)

LY :

SIPNOrKD1;K02'(TVTZH(I)rI 1:4)1(DBY(I)II 115)' ‘“f

600

" pao

.000

R £

coo

000
‘000

000

" Goo

000

-..-000
- 000

coo

coo

.. 60O

" 000

coo0
co0

. 000
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G0 TO 900 -

340...
B0 TO 360
341 g s ol _ o
. WRITE(6,12) SIPNO,KD1,KD2,(TVTYH(I),I= 1;7),(DKBY(I)II 1,5) R
_*HRITE(3182) SIPNOIKD1IKD21(P08(I)II 117)/(P16(I) I= 1/5) IR
760 TO 900
WRITE(6112) SIPNOIKD1IKDZI(TVTZH(I)II 1/4)I(DKBY(I)II 115)

342
T WRITE(3182) SIPNOIKD1(KD2{(P06‘I)!I 1’4)1(P16(I)II 1,5) .

_“;’Tv, DISPERS/KUKURT LOTU
IF(LN EQ 10 DR LN EQ 11) GO TO 341

IF(TUY.EQ. oilso T0.342

VGo 70900 -

 360‘

361
362
380
381
382
400
401

402

420

421

424

TP LOTU DAHA SONRA YAZILACAK
TV IPLIGI BOYALI LOTU

IF(LN EQ. 13) GO TO 361

60 TO 380 . : -
IF(TUY.EG.0) GO~ TO 362
WRITE(6,12) SIPNO/KD1:KDZI(TVITY(I)/I 1,9

WRITE(3,82) SIPNO/KD1:KD2/(P18(I);I 1,9
GO .To 900

WRITE(6,12) SIPNO,KD1,KD2, (TVITZ(I), 1= 1,5){
. WRITE(3,82) SIPNOIKD1IKDZ/(P17(I)/I =1,5)"

GO T0 900

PAMUK IPLIGI BOYALILAR LOTU

‘'IF(LN.EQ.T4) GO TO 381

GO TO 400
IF(TUY.EQ.0) GC TO 382

NRLTE(6112) SIPNO/KD1/KDZ/(PITY(I)/I 114)‘
"WRITE(3,82) SIPNO,XD1,KD2,(P20CI),1=1,4)

GO -TO 900 '

WRITE(6,12) SIPNO,KD1,KD2,(PITZ(I),1=1,4)
WRITE(3,82) SIPNO,KD1,KD2,(P19(1),I1=1,4)
GO TO 900 S

PAMUK BEYAZ LOTU

IF(LN.EQ.15) GO TO 401

G0 TO 420

IF(KD2.LT.200) GO TO 402

WRITE(6,12) SIPNO,KD1,KD2,(GPB(I)/,I=1,6)

WRITE(3,82) SIPNO,KD1,KD2,(P22(CI),I=1,6)

GO "TO 900 . ,
WRITE(6,12) SIPNO/KD1,KD2Z,(DPB(I) ,1=156)
WRITE(3,82) SIPNO,KD1,KD2,(P21(1),1=1,6)
60 TO 9CO :

 PAMUK BASKILI LOTU

IF(LN.EG.16) GO TO 421

GO TO 440

IF(KD2.LT:<200) GO TO 424

WRITE(6,12) SIPNO,XD1,KD2,(5PRS(I),I=1,9)
WRITE(3,82) SIPNO,KD1,KD2,(P24(1),1=1,9)
GO TO 900 - ' .

WRITE(6,12) SIPNO,XKD1,KD2,(2PPS(I),1I=1,10)
WRITE(3,82) SIPNO,KD1,KD2,(P23(1),1=1,13)
G0 TO 902 ' '

B PAMUK DUZBOYA LOTU

ARSI

W



40’
441

447
448
449
442
454

455

456

480

481

485

482

488

520
13
521

522

TIF(LN.EQ. 1?) 60 10 441 . ~ T S ot
GO TO 480 . S : R oc
IF(KD2.LT.200) so TO 442 oc
- IF(DKOD.EQ. 1) GO TO 447 ‘ oc
60 TO 448 E P e ‘ TP T
HRITE(6:12) SIPNO:KD1;KD2,(GPDH(I)rI 1,6):(GPABY(I),I 1,4) - oc
-NQITE(3182) SIPNOIKD1IKD21(P26(I)II 116)1”’30(1)'1 1:4) z 0C
“60 TO 900 - - - . i 0c
“IF(DKOD.EQ.7) GO TO 449 R ' L e : . 00
O MWRITE(6,12) SIPNO,KD11KDZf(GPDH(I),I 1,6),<GPRBY(1),I 1,5) "0C
WRITE(3,82) SIPNOrKD1pKDZ,(P26(I),I 1,6),(P28(1),1=1,5) 00
GO TO 900 - - ' 00
WRITE(6,12) SIPNO:KD1,KDZ,(GPDH(I)II 1,6)1(GPKBY(I),I 1,3) - oc

- WRITE(3,82) SIPNOIKD1IKDZI(P26(I)11 1,6),<P32(1>,1 1,3) 00
GO TO 900 N . 00

' 00
00

-IF(DKOD EQ.T) GO TO 454 0o
GO TO 455 - ' ’ 00
WRITE(6,12) SIPNO;KD1,KDZI(DPDH(I)11 1,6):(DPABY(I)rI 1,4) 00

" WRITE(3,82) SIPNOIKD1,KDZr(P25(I),I 1,6>,(Pz9<1),1 1,4) 00
GO TO 900 - : . 00
IF(DKOD.EQ.7) GO TO 456 ' ' - 00

. WRITE(6,12) SIPNO,KD1,KD2,(DPDH(I),I= 1:6),(DPRBY(I)II 1,5) 00
WRITE(3,82) SIPNO:KD1:K02;(P25(I),I 1,6),(P27(1),1=1,5) 00
GO TO %00 00
WRITE(6,12) SIPNOIKD1,KDZ;(DPDH(I) 1=1,6),(DPKBY(I),I=1,3) 00
WRITE(3,82) SIPNO;KD1,KD2,(P25(I)II 1762, (P31(1),1=1,3) 00
GO TO 900 00

’ _ - 00

PAMUK ZEMIN‘BOYALIABASKILI LOTU- o]}

: 00

IF(LN.EQ:18) GO TO 481 00
60 TO 520 ‘ co
IF(XKD2.LT.200) GO TO 482 00
IF(DKOD.EQ.T) GO TO 485 - 00
 WRITE(6,12) SIPNO/,KD1,KD2,(GPDH(I),I=1,6),(GPZBR(I),I=1,9) 00
WRITE(3,82) SIPNO,KD1,KD2,(P26(1),I1=1,6),(P34(I1),1=1,9) oo
GO TO 900 ’ . 00
WRITE(6,12) SIPNO,KD1,KD2,(GPDH(I),1= 116)/(GPZ°A(I)/I 1,8) 00
WRITE(3,82) SIPNOIKD1,K02,(°26(I),I 1,6),(P36(1),1=1,8) 00
GO TO 900 oc
IF(DKOD.EQG.1) GO TO 488 . . ' 00
WRITE(6,12) SIPNOIKD1IKDZ/(DPDH(I)/I 116)/(DPZDR(I)/I 119) 00
WRITE(3,82) SIPNO,KD1,KD2,(P25(1),1=1,6),(P33C1),1=1,9) 0o
60. TO 900 o : 00
WRITE(6,12) SIPNO,KD1,KD2,(DPDH(I)»I=1,6),(DP2BA(I),1=1,8) 00
WRITE(3,82) SIPNO,KD1,KD2,(P25(1),1=1,6),(P35(I),1=1,8) 00
GO0 Te 900 ’ . 00

. co

TP LOTU .co

’ _ co
IF(LN.EQ.12) GO TO 521 oo
WRITE (6,13) LN ‘ 0o
FORMAT(////,10X,'LOT NO = ',13,////) 00
GO TO 1120 . 0o
. IF(DES.E&.10001) GO T0 522 ce
GO TO 540 090
IF(KD2.LT.200) GO TO 523 CO
WRITE(6,12) SIPNOIKD1,KD2,(’T°B(I),I 1,8) ofa
CWRITE(3,32) szpuo,xo1,xoz,(P04(1),1 1,3) 00
G0 TO 900 090
WRITE(6,12) SIPNO/KD1,KDZ/(DTPQ(I) 1 1,8) ofa
WRITE(3,62) SIPNOIKD1;KD2,(P03(I)rI 1,8) 00
GO TO 500 - 00




540

:S‘f

IF(KD2.LT.200) 60 TO éso'f

IF(DKOD.EQ.1)" 60 T0. 541

60°TO 542 ' S S :
_WRITE(6,12) SIPNO/KD1'KDZI(GTPH(I),I 1,4)1(ANTBY(I)II 1,5)
WRITE(3,82) SIPNO/KD11KDZ:(PO9(I)II 1,4),(P12(1),1 1,5>.

60 70 900 |

542

543 1

“IF(DKOD. Ea'é)'co TO 543

GO TO 544 . , e AR : - '
NRITE(6112) SIPNOIKD11KDZI(GTPH(I)II 114)1(DBY(I)11 115)

',NRITE(3182) SIPNOrKD1rKD2!(pD9(I)II 1/4)/(P14(I)II 1,5)

. 60-TO 900

544

545

'IF(DKOD EQ.3) GO TO 545
WRITE (6,12) SIPNO:KD11KDZ;(GTPH(I),I 1,4)1(DRBY(I);I 1,8)

.:gwR1T5(3,82) SIPNO/KD11KD2;(P09(I),I 1,4),(913(1>,1 1,8)

548
666
14

549

. .60 TO 900 .
546

60 'T0-548.
547

IF(DKOD.EQ.4) 6O TO 547 'f'""

WRITE(6,12) SIPNOIKD1IKD2[(GTPH(I)IT 114)1(DIBY(I)II 115’
WRITE(3,82) . SIPNOIKD1IKDZI(PO9(I)II 114)1(P15(I)/I 115)

60 TO 900
IF(DKOD.EQ.5) GO TO 549
WRITEC6,14) DKOD :

FORMAT(////11UX1 BOYA KODU = II1/5X1'LISTEDE YOK Y, 1110
GO TO 900 v

WRITE(6112) SIPNO/KD1IKDZI(GTPH(I)/I 114)/(DKBY(I)/I 1,5)
WRITE(3182) SIPNO/KD1IKDZ/(P09(I)11 114)1(P16(I)/I 115)

- G0 TO 900

560
561
562

563

564

565

IF(DKOD.EQ.T1) GO TO 561
GO TO 562

WRITE(6,12) SIPNO;KD1/KDZ/(DTPH(I)/I 1;5)/(ANTBY(I):I 1/5)

NRITE()ISZ).JIPNOIKD1IKDZI(P10(I)IIA1IS)I(P12(I)II 1,5)
GO T04900 , } ‘ . ' :
IF(DKOD.EQR.2) GO TO 563

GO TO 564

WRITE(6,12) SIPNOIKD1IKDZ’(DTPH(I)II 1IS)I(DBY(I)II 1,5)

WRITE(3,82) SIPNOIKD1/KDZ:(P1D(I)/I 115)1(P14(I)11 1,5
"GO0 TO %900

IF(DKCD.EQ.3) - GO TO 565
GO TO 566

WRITE(6,12) SIPMOIKD1IKDZI(DTDH(I) I= 1IS)I(DRBY(I)II 1,8)

. WRITE(3,82) SIPNO;KD11KDZ/(P1O(I)11 1IS)I(P13(I)II 1,8)

566

567

120
15

16

- END 7.

GO TO 300

IF(DKOD.EQ.4) GO T0 567

GO TO 56&6

WRITE(6,12) SIPNOIKD1IKD2/(DTPH(I)I7 115)I(DIBY(I)II 1,5)

_WRITE(3,82) SIPVO KD1IKDZI(P10(I)II 1/5)/(?15(1)11 1,5)

GD TO 900
IF(DKOD.EQ.5) GO TO 569
GO TO 666

.WRITc(o,1c).SIPNOrKD1rK02,(DTPH(I)zI 1,5), (OKBY (1) »1=1,5)

WRITE(3,82) SIPNOIKD1/KDZ/(P1D(I)II 1,5 )/(P10(I) I1=1,5)

60 TO 900

LOTLAR BITTI VE PROSESLER YAZILDI
FILE = 3 LL/PROSES :

WRITE(6,15) ST | |
FORMATC// 77 ,10K," LOT NO 18 DEN BUYUK, STOP .uu'////11)

WRITE (6,16) S
FORMAT(//,10X,"' PROSES YAZIMLARI BITHISTIR ',/)
STOP ' SRR R T

0C

CcC

- 00
- 0c
- -0C

oC
00

- 0C

o0
.00

oG
00
00

oc

00

00

GO

-00

00
oe

0o

. 00

co
00
00
00
00,

.00

GG
00

o0
- 00
60

oo
00
0

- 00

]y
09
cC

-0C

c
06
00
00
oc
0c

0c

oc
GC
oG

0

Ge
oC.
ce
cc
0c
0c

R

r
u

cC
ocC
Ggo
e
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UI/LLS/HIZPRG

Machine/Process Matrix Generator



ILE:

:gE'

U1/LLS/HIZPRG RCDLCTH

/BLCK' 90/20 EOFP'

f~4 U1/LLD/HIZ,UNIT DISK,RECORD 125:BLOCKING 25 e

iw{pIMPLICIT INTEGER ( A”- ) ;i_t.h;ia‘ 2

~ DATA:
" DATA

" DATA

C%8*x0/

" DATA

' DIMENSION A(90;3?)

(A(II1)II 1190)
(AC1,2),1=1,90)
(ACI,3),1=1, 90)
(AC(I,4),1= 1[90)
(A(I1,5),1=1,50)
(A(1,6),1=1,90)
(ACI,7),1=1,90)
(ACI,8),1=1,20)
(A(1,9),1=1,90)

DATA
DATA
DATA

'DATA
DATA

DATA
*0,20,49%0,2%20,16%0/.
DATA (ACI,11),1=1,90)
*0,20,49%0,2%20,16*0/
DATA (A(I,12),1=1,90)
DATA (AC1I,13),1=1,90)
DATA (A(I,14),1=1,90)

*8,46%0,3,5%0,3,13*0/ -

 DATA (A(I,15),1=1,90)

- *B,46%0,3,5%0,3,13*%0/

DATA (A(1,16),1=1,90)

*8,46%0,3,5%0,3,13*0/

DATA: (ACI,17),1=1,90)
*8,46%0,3,5*0,3,13%0/
DATA (A(I,18),1I=1,90)

*8,46%0,3,5%x0,3,13x0/

DATA (A(1,19),1=1,9D)
*8,46%0,3,5%x0,3,13%0/
DATA (A(I,20),1=1,90)
DATA
DATA
DATA
DATA
DATA
DATA

(A(1,23),1=1,90)
(ACI,24),1=1,90)
(A(1,25),1=1,90)
(A(1,26),1=1,90)
DATA (A(1,27),1=1,90)
DATA (A(1,28),1=1,90)
*19%x0,50,8*0/
DATA (A(1,29),1=1,90)
DATA (A(I,30),1I=1,90)

*/

DATA (ACI,31),I=1,90) /2*%0,19,2*0G,19,18*0,19,28,12*%0,2%19,2%28,

(ACI,10),1=1,9D)

(ACI,21),1=1,90).
(R(1,22),1=1,90)

142%0,100,47%07
'/120/27*01120161*0/ e 7
./30*0160/17*0/6014*0180110*0160125*0/
f/29*0/40r5*0180110*0140180142*0/

79 DATE.

09/13/84 THURSDAY

Sy

/15*0170;39*0170/11*0170122*0/

150%0,120,31%0,120,7%0/
/12*0160/8*016010160150*014*60112*0/
1116*0170151*012*70/20*0/ -

/4*015015*015016*015010150150*012*7019*0150/'

/8*012012*0120/2*012013*012010:20/

/8*012012*0120/2*012013*0120101201

/9*0116180*0/.
/169%0,70,20%0/

/01312*01315*01816*9/ 101310,8101

/0/3)2*01315*0/816*013/013/01810/

/D/312*0/3/5*01816*0131013101310/

/01312*0/3/5*0/8/6*01310/3 0.,8,0,

/013/2*0r3l5*01816*01310131018101

10,3,2%0,3,5%0,8,6%0,3,0,3,0,8,0,

171%x0,3,5%x0,3,12%0/
S71%0,3,5%0,3,12%0/

156%0,2%50,27%0,50,4%0/

/156%x0,50,100,32*0/
[58%x0,12,25,30%0/
/58*0112/25/30*0/
/90%x0/
'/61*0/4019*0140/18*0/

/4*0150/22*0/50/4*0/50110*0/50116*012*501

/3*0/23/2*0127(18*0123(27/6*0127)56*07
[12%0,37,2%0,37,61,17*%0,37,2%41,6%0,41 ,4%0,

‘*2*37/2*4113*0141/3*0/3710/4112*013717*012*411012*37111*012*37110*00(

*x3%x0,28,3%0,19,0,2*28,0,23,7%0,2%28,0,2%x19,11%0,2%19,10%0/

DATA (A(I,32),1I= 1190) /39%x0,75,0,82,2%x0,75,0, 82/2*0/75/7*

*2%x0,75,12%0,75,10%0/

/82,

DATA (ACI,33),1=1,20) /3*0132/5*0116/3*0/16[20*0132[2*0132/42*0/

*16,9%xC/

DATA (A(I,34),1=1,50)" /2*0/38/3213130157117*0138/0137 %0,32,G,
"*37,32,0,2%32,2%38,9%0,38, L%0,38,10%90,2*38,11%0,38,11%x0/
DATA (A(I,35),1I=1,99) /2*0123/2*0121116*0123113*0/23110*01231

*15%x0,2%23/,11*x0,2%23,1
DATA (ACI,36),1=1,90)

DATA (ACI,37),1=1,90)

g*x0/ :
/7*0:5/36*0/5145*0/
/7*0&5136*0/5!45*0/

o

C(
0°

G(
C!
C(
G
64
i
0
c¢
Gr
o
Ot




DO 10 i= 1;90

TWRITE(4,11) . cui,q),J 1,37)7'

'11 FORMAT<sx,3713)

10 CONTINU‘

STOP
~'END

h

. 000

LUl

©. 000
~..000
.7 000
- 000
w000
000
000
- . 000
.- 000
000

.. 000

000
000
000
0o
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UI/LLS/SPT
Scheduling Model (SPT) Program List




Smmmmm

U1/LLS/SPT RCDLGTH/BLCK' 90/20 EOFP' 647 DATE.-09/13/84

>'2 U1/LLD/SIPIKIIUNIT DISKIRECORD 9018LOCKING 20 ;;

3= U1ILLD/PROIKI/UNIT DISK,RECORD=90,BLOCKING= 20 -
4=Y1/LLD/HIZ,UNIT= DISKIRECORD 12518L0CKING 25

" 6=0UT,UNIT=PRINTER

_8 U1ILLD/SONIKI/UNIT DISK/RECORD ZOOrBLOCKING 25

31 PLICIT INTEGER (A‘- Z)i

. REAL. TIM/SUR/HIZIMETRAJzZMN)MIN:TIME ;
VREAL LASTICLOCK1TIMESB[TIME39/ZAMANrFARK

HDIMENSION LOTNO(300)ISIPNO(300‘zMETPAJ(300)rACIL(300)

- DIMENSION PROSES(3ODI1S)INPROS(300)IHIL(9DI37)INNSAY(39)

74

B

TauaspAYﬁ’

‘T1

> 000C
.=000C
- .000C
. ..000cC
“+000C
‘000cC

.. 000C
.600C
-000C

- 00oc

- 000C

.

e

- 000C

000c

DIMENSION MK(1D),SP(10),MHAVUZ(39:200)12MN(200)IMAK(10)1TIME(37) 000¢
DIMENSION.NMAK(37)18N0(300)1MHAVTR(200139),TIME38(150)1TIME39(150)000C

©-.000C

}DIMENSIDN'AL(10)/AK(10)

MRITE(6,8774) .

FORMAT(S5X,' STEP O BASLANGICI

DO 21 1I=1,500

- SIPSAY=I-1

"READ(2,1,END=99) LOTNO(I)/SIPNC(I):METRAJ(I),ACIL(I)
FORMAT(I3,I5,13X,F6.0,7X,11,7X)

25

01

- FORMAT(13X,15(12,1X))

NPROS(I)=1

CONTINUE

DC 22 J=1,90

CREAD(4,3) (HIZ(J,K) K= 113?)
FORMAT(SX,37F3. 0)

~CONTINUE

DO 23 J=1,37

NNSAY (J)=1

-CONTINUE

DO 2212 IHI=14,19
HIZ(11,IHI)=0.
HIZ(22,IHI)=0.
HIZ(24,1A1)=0.
HIZ(77,1IHI)=0.
CONTINUE

DO 2213 .16=20,21
HIZ(72,16)=0.
HIZ(78,1G6)=0.
CONTINUE

DO 24 KK=1,SIPSAY
K=PROSES(KK,1)
Ja=1

-D0 25 JJ= 1;37

CIFCHIZ(K,JJ).EQ.0) GO TO 25
MKCIRI=JY

SP(JRI=HIZ(K,JJ)
Ja=Ja+1
CONTINUE
IF(JR.NE.T1) GO TO 92 .
CWRITE(6,101) KK,SIPNO(KK) /K
FORMAT(S5X,I3,' NCI SIRADAKI
1 ICIN MAKINA BULUNAMADI')

. G0 TO 24

92

IF(JQ.NE.2Z2) GO TO 91
1Z=MK (1)

1/1100('*')3

" READ(3,2) (PROSES(I,J),Jd= 1/15)

v,15,°

NOLU SIiPARISIN

Y120

gcooc

- 000C
- .000C
‘ooo¢

0800¢

000¢

oo0o¢

©-.000¢

PROSEST

.00C

-C0C

000¢
0001
000«
€00!
000!«
00!
CoG:
000
c00-
Co0
000
00
000
coo
tcoo
000
c00
C00
000

coo
000 |
000
oo
00
000
000
coo
GOG
000
0oC
GOG
000
coc

GoC
00C

. 00C]|



eU Tu o o S e
DO 35 II=1,J@- 1 wo B
IZ=MK(II)" = o : S
IF(NNSAY(IZ) EQ 1) GO To 76‘

- CONTINUE ©

DO 26 KKK= 11JQ 1
TIM=0a .o
I1= MK(KKK)

DO 27 LKK= 11NNSAY(IZ) -1
“SIP=MHAVUZ(IZ,LKK) |

DO 28 I1= 1ISIPSAY

Jd=11 '
“IF(SIP.EQ. SIPNO(I1)) 60 T0 77

CCONTINUE
- PQ= PROSES(JJ,1)

"SUR=HIZ(PQ,IZ)

TIM= TIM+METRAJ(KK)/§UR

- CONTINUE

ZMN (KKK)=TIM *

MAK (KKK)=1Z -

CONTINUE L S
NK=MAK(1) e . _ .
IT=1 » _ A R
MIN= ZMN(1) :

DO 29 12=2,JQ-1

IF(ZMNCI2).GE.MIN) GO TO 29

MIN= IMN(I2)

IT=12

- CONTINUE

NK=MAK(IT) . | |
MHAVUZ CNK /NNSAY CNK) ) =STPNO (KK)
NNSAY (NK) =NNSAY (NK)+1

GO TO 24

MHAVUZ (IZ,NNSAY(IZ))=SIPNOCKK)
NNSAY (12)=NNSAY (I7)+1 ,
CONTINUE
WRITE(6,4482) , ] .
FORMAT(5X,' ~MHAVUZ MATRISI DOKUMU 20LIK *,//)
DO 80 I=1,37 -
WRITE(6,4481) (MHAVUZ(I,J)»J=1,NNSAY(I)=1)
FORMAT(2016,/)

CONTINUE -

WRITE(6,84)

FORMAT(1X,110C %), /)

- WRITE(6,83) (NNSAY(I),I=1,37)

~F0RMAT.(/11X1' NNSAY VEKTORU 'I//I(10XI1OISI)))//)4"“

S TEPI

WRITE(6,1006)

FORMATC1X,' STEP 1 SONUCLART ',/,1X,110C'%"),/)

DC 400 1=1,37
TIME(I)=D.
NMAK(I)=0.
CONTINUE

IRR=D

DO 621 1=1,37

DO 629 J3=1,NNSAY(I)-1
IMN(J3)=0. .

- CCNTINUE

IF(NNSAY(I).EQ.1) GO TO 450
IF(I.NE.7) GO TO 674 ~
Q=1 '

DO 625 K= ?,9

REPSPRY ¢

T

R T1 s INTVIS
“0000¢
-0000¢
- 0000¢
‘0000¢
“00006
~ 0000¢
00007
00007
. .00007
- Q0007
00007
00007
00007
© 00007
'0000:
20000
- 00008
0000¢
vOOOOE
0000¢
0000¢
p000E
0000¢
0000¢
0000¢
0000¢
- C000Ss
0000¢
0000s
0000¢
0000¢
000306
00005
C000¢
0ooo¢-
0000¢
00901C
G001¢C
0001¢(C
0001 ¢C
coo1c
0001¢
c001C
0001¢C
ceo1c
0001¢C
00011
00011
00311
00011
00011
c0011
00011
c0011
00611
. G0C11
00301¢
003%1¢
€001z
0001¢
0001z
0001¢
0001¢
0001¢
0001z



81"

27

71

72

75

80
26

82

30
58

50
16
21

. SIP=MHAVUZ(KsJ) "
~ DO 623 L 1:SIPSAY

L-n\\ul—U-, “ "

DO 622 J= 1/NNSAY(K) 1

CLLEL _ _ .
:IF(SIP EQ. SIPNO(L)) GO TO 673
"CONTINUE ™ s S ;z: o R aeg
PROS= PROSES(LLrNPROS(LL)) f;.jg- R AL . ¢ "0oo
" SUR=HIZ(PROS,K)’ LT e e e e
CIMN(Q)= ZMN(Q)+METRAJ(LL)/SUR T R LA A LR S 000
CONTINUE -~ 0 - 7l o o e . poo
e=Q¥r o T ,.__' ','ﬂ,‘ Lo .":- AL ~ ooo
CONTINUE. A ' ' R o ' B 000
IFCZMNCTD). GT ZMN(Z) AND ZMN(1) GT ZMN(S)) GO TO 674" .. 000
S IRRED e S A ... 000
GO TO 621 o ’ S 'f" 'Ai]' ';.,ﬂ" . - goo
“IFCIRR:EQ. 0 AND .I.EG.8) GO T0 621 Bl e . %000
IF(IRR.EQ. 0.AND.I.EQ. 9) G0 TO 621 R e «,.oool
CLN=1 ‘;_ Ry & I S T 000
IR=0 R S R 000
‘DO 626 11= 11NNSAY(I) 1. R S 000"
‘SIP=MHAVUZ(I,I1) : - . —_— o - 000
PO 627 .4=1,SIPSAY D R L T _ 000"
Jd=J o o : . v 1 ' _ . .000°
IF(SIPNO(J) EQ. srp) G0 TO 671 S . - .000"
CONTINUE o ’ e 000"
LOT=LOTNOCJJ) * i o ~ S - 000-
IFC(LOT.GE.1.AND.LOT.LE. 11) GO TO 672 . ’ g -000;
IF(ACILWJJ) LEQ.OD) eo TO 675 o - 000-
NMAK(I)=SIP =~ N , 000"
PQ= PROSES(JJrNPROS(JJ)) : SRR T . 000-
SUR=HIZ(PQ,I) ‘ ' : : Co0-
TIME(I)= TIME(I)+METRAJ(JJ)/SUR : . S 000"
MHAVUZ(I,I1)=0 . . - o o _ ' 600~
NPROS(JJ) = NPROS(JJ)+1 S K , L 000",
GO0 TO 621 , - o ‘ : 000"
IFCLOT.NE.LN) GO TO 680 - A : 000°
IR=1 , : , - 600~
PQ= PROSES(JJ;NPROS(JJ)) o : : - 006~
 SUR=HIZ(PQ,I) o ‘ 000~
ZMNCIT) METRAJ(JJ)/SUR . o : ' , 000"
SNO(I1)=JJ o ‘ ) S A , ooc-
GO TO 626 o o - coo-
IMN(I1)=99999999. . ’ - » 000"
CONTINUE o : . : - oo
TF(IR.NE.0.O0R-LOT.GT.11) GO TO 682 | o B 000"
LN=LN+1 _ 000~
‘G0 TO 681 ' _ o ' co0-
IT=1 o . : . 000"
MINSZMNC1) -~ ' : - 000"
IF(NNSAY(I).EQ.2) GO TO 888 - coo-
DC 630 I2=2,NNSAY(I)=-1 - - ’ 000"
IF(ZMNCI2).GE.MIN) GO TO 630 ' , 000
MINSZMN(I2) - : , 000"
IT=12 ' o ‘ coo-
CONTINUE o . S ] i . c0o-
NMAK(I)=MHRAVUZ(I,IT) o ‘ - 0907
MHAVUZ(I,IT)=0 L . DR g ' _ - Goe”
KI=SNOCIT) . - ' - oTa]v e
NPROS-(KZ)=NPROS(KZ)+1 o A , : : Goe*”
TIMECI)=TIMECI)+MIN S L 005"
G2 TO 621 o . » . €00+
WRITE(6,1016) T ; 000+
FORMAT(5X,IS5,' NOLU MAKINANIN KUYRUGU BOS YA - ooct
CONTINUE - _ ‘ : ‘ SSSL
L . . . . 1



11

12

WRITE(6/511) (TIME(I),I 1,37)" : .
FORMAT(10X,' MAKINA ZAMANLARI VEKTORU
‘NRITE(6:S12)£(NMAK(I):I 1,37) - s
FORMAT (10X, ¥ MAKINA USTUNDEKI SIPARIS

MRITE(6,513) (NNSAY(I),1I=1,37)

FORMAT(10X,* MAKINA KUYRUGUNDAKi'iS“SAYISI ,//,(1ox,10110),é/)
- WRITE(6,514) . (NPROS(I),I=1,SIPSAY) |

FORMAT (10X: SIPARISLERIN ATANACAK ILK PROCESLERI_',/II(ZOIS))

13 -

514'

75
. ’D0 220 1=38,39 "

30

20

'40

’NRITE(6r8775)

"(1ox,1of1o 1>,//>'
,//,tdox,1011o>,//>

FORMAT(5X,* STEP 2- 3 BASLANGICI ;/,100('*'>)jj

PO 230 J=1,200

,MHAVUZ(I)J{=Q»E

CONTINUE

NNSAY (1)= 1_/‘.‘; e e

CONTINUE

DO 240 1=1,150".

TIME38(I1)=0.

TIME39(1)=0.

CONTINUE

STEP 2- 3 YUKLEME BASLIYOHR

'81

21

03

LAST=1200.
CLOCK=0. -
IRR=0

ITT=1
MIN=TIMEC(1)
DO 921 4=2,37

IF(TIME(J).GE.MIN.OR.NMAK(J). EQ 0)- GO TO 921

I7TT=J .
MIN=TIME(J)

CONTINUE -
CLOCK=TIMECITT)"
WRITE(6,903) CLOCK,ITT

FORMAT(/,2X,* S:76 CLOCK = ',F8.1,37X,'BOSALAN MAK:',I4,/)

OZEL PROSES DURUMU KONTROLU VE ISLEMI

46

DO 9101 KZ=38,39
PI=0

IF(NNSAY(KZ).EQ.1) GO TO 9101

DO 9102 KY=1,NNSAY(KZ)~1
IF(KZ.NE.38) GC TO 946
ZAMAN=TIME38(KY)
IF(ZAMAN.EQ.O0.) GO TO 9102
FARK=CLOCK-ZAMAN
IFC(FARK.GE.480.) GO TC 947
GC TO 9102
ZAMAN=TIME39(KY)
IF(ZAMAN.EQ.0.) GO TO 9102

"FARK=CLOCK-ZAMAN

IF(FARK.LT.720.) GO TO °102

. SIP=MHAVUZI(KZ,KY) -

IF(KZ.EQ.38) TIMEZB8(KY)=0.
IF(KZ.EC.35) TIME39(KY)={.
MHAVUZ(KZ,KY)=0

PI=1 -

DO 919 J= 1/SIPSAY'

I18=J

IF(SIPNOCJ).EQ.SIP) GO TO 948
CONTINUE

NEXT= PROSES(IS/NPROS(IS))

JK IS

SRR
LRy IR
T S

et

.-00¢

VRV RN

. 00¢
- 00¢
- 00C
000
-00C

. 00¢c

goc

-poC

00cC

00C

L

_.goC

oocC -
ccC
0ocC

- 00C

0oc
00C

- 00C

goc

.00C
. 00c¢

pocC
coc¢
ooC
cog,
oocC -
00C |

.00C

0oC -
00C
00¢
coc
00¢
ooc
00¢
00¢
00¢
00¢
CoC
00¢
coc
co¢
00¢
00¢
00C
coC
00¢
co¢
0ot
00C

00C ¢

00C
00C

ecec

coc -
0o¢
00cC
¢ocC
00¢%
00<
cocC

-60C
00c¢



102

o1

vu v YiOo2
CONTINUE ¢
CONTINUE..

K3IF(CLOCK BTLLAST) GO To 9150 e
‘ SIP NMAK(ITT) Lo :
 NMAK(ITT)=0

22
)73

}Do 922 JJ 1rSIPSAY
JK=IJ -

IF(SIPNO(JJ) EQ. SIP) GO TO 973 S R
CONTINUE ~ B

NEXT= PROSES(JKrNPROS(JK))

JF(NEXT EQ 0) GO TO 9140

OZEL PROSES: DURUMU BBCKLE VEYA 1ZBEKLETA

98

)24
32

231

)01

141

)02

IF(NEXT.NE. 84 AND NEXT NE.85) GO T0 - 9135 J
I11=38

IF(N:XT - EQ. 84) GO TO 998

I11=39.

”IF(NNSAY(II) NE.1) GO TO 8231

MHAVUZ(II,1)=SIP

NNSAYCII)=NNSAY(II)+1 .

IF(NEXT.EQ.84) TIME38(1)=CLOCK

IF(NEXT.EQ.85) TIME39(1)=CLOCK

NPROS (JK)=NPROS(JKI+1"~

WRITE(6,7924) JK,NPROS(JK) o

FORMAT(/,2%X,* SIP. NPROS : ', 2I7)

WRITE(6,8232) II,SIP .. . S : '
FORMAT(2X,'S: 139',130, « MAKINANIN HAVUZUNA *,I6,' ATANDI')
GO TOo 980 . . ‘ . - :
DO 941 K=1,NNSAY(II)=1

IF(MHAVUZ (II,K).NE.O) GO TO 941

MHAVUZ(II,K)=SIP . ' o

WRITE(6,8001) II,SIP - =oo-md

FORMAT(2X,'S:145',130,'. MAKINANIN HAVUZUNA ',I6,' ATANDI ')
IF(NEXT.EQ.84) TIME38(K)=CLOCK '
IF(NEXT.EQ.,85) TIME39(K)=CLOCK

NPROS (JK) =NPROS (JK)+1

WRITE(6,7924) JK,NPROS(JK)

GO TO 980

CONTINUE

MHAVUZ (II,NNSAY(CII))=SIP

WRITE(6,8002) II,SIP } ' |
FORMAT(2X,*S2153",130,'. MAKINANIN HAVUZUNA ',16/' ATANDI ")
IF(NEXT.EQ.84) TIME38(NNSAY(II))=CLOCK '
IF(NEXT.EQ.85) TIME39 (NNSAY(II))=CLOCK

NNSAY (IT)=NNSAY(II)+1

NPROS (JK)=NPROS(JK)+1

WRITE (6,7924) JK,NPROS(JK)

60 TO 980

ALTERNATIF MAKINA TESBITI

135

123

’23

"EK

1e=1
PO 923 4=1,37

CIF(HIZ(NEXT,J).EQ. O) GO’ TO °23

SP(I3)=HIZ(NEXT,J)
MK(IQ)=J

1Q=IQ+1

CCNTINUE . o
WRITE(6,7923) (MK(LI),LI=1,1Q-1) ,
FORMAT(/,5X,' ALTERNATIVE MAKINALAR '21001X,14))

BOS MAKINA VAR VE 7 8 9 DEGIL HEMEN YUKLE

N

'v_‘-OO(

2 00¢

FS A

00
- -00¢

 00¢
-00¢

00¢
2.00€
..00¢

- 00¢

00¢
goc!
- 00¢
- 00C
. ooc
00c
00C
0oc
- 00cC
ooc
-00cC
00cC
0o0c
00C
00cC
gocC
coc
OOQ‘

00C
.00C,
00C
coc
00C
00C
00C
00c
oor\
00C
ooc
000
ooc
00C
Ghle
00G
000
coc
- 00G
00C
000
o0
000
00G
e
000
00C
000
coc
69C
09C
coc
coc
coc
000
000
000
00C



IZ =MKC1)
IF(NMAK(IZ).NE D) GO TO 977 :
IF(1Z. EQ.7. OR IZ EQ 8 OR IZ EQ 9) GO TO 9772

. ,NMAK(IZ) SIP- R
WRITE(6,904) IZISIP SRR

FORMAT(/,2X,*S: 180',25x, MAKINA',I4I‘ ks'spraié',Is,'
© NPROS CJK) =NPROS(JKI+1 - _ U, ,

f;TMRITE(6,?924) JK;NPROS(JK)

O TIME(IZ)= CLOCK+METRAJ(JK)/SP(1)
“ IFCIZ.EQ.ITT) GO TO 981 - - -

. IF(PI.EQ. 1) 60 TO 981 '

',iGo 70 980

TEK BOS MAKINA VE 7:8 VEYA 9

72

IF(IZJNE.7) GO TO 9773

IF(NMAK(8).NE. 0.0OR. NMAK(9) NE 0) GO TO 977
- NMAK(7)=S1IP

- WRITE(6,5001) IZ/SIP

01

73

pz

FORMAT(/,2X,'S: 192',25x,'MAK1NA',14, 'inSIPARis',iS,'
'NPROS (JK)=NPROS (JK)+1 - S

WRITEC(6,7924) JK,NPROS(JIK)
TIME(IZ)= CLOCK+METRAJ(JK)/SP(1)
IF(IZ.EQ.ITT) GO TO 981. :
IF(PI.EQ.1) GO TO 981

GO TO 980

IF(NMAK(7).NE.O) GO TO 977
NMAK(IZ)=SIP .

WRITE(6,5002) 1Z,S1IP-

FORMAT(/,2X,'S: 201',25x,'MAK1NA',I4, YE SIPARIS',I8,!

NPROS (JK)=NPROS (JK) +1
WRITE(6,7924) JK,NPROS(JK)
TIMECIZ)=CLOCK+METRAJ(IKI/SP(1)
IF(IZ.EQ.ITT) GO TO 981

"IF(PI.EQ.1) GO TO 981"

GO TO 980

TEK MAKINA FAKAT CALISIYOR KUYPUGUNA YUKLEME YAP

&4

33

?9

04

DO 999 JKK=1,NNSAY(IZ)-1 )
IF(MHAVUZ(IZ,JKK).NE.O) GO TO 999
MHAVUZ(IZ,JKK)=SIP

WRITE(6,8003) 1Z,S1IP

w e

. 000
-~ 000.
.- 000

o

YUKLENDI®)

L&

ooo

000
000 -
- 000

000
coo
000

. G600 -

000

© 000

5
£,
«

YUKLENDI®)

CYUKLENDI')

coo

000
000
000 -

000

-000

000
000
000
000

000

000

000

coo
00+
coo
000
coo
00
coo
000
co0

- GOO

FORMAT(2X,'S:213',130,'. MAKINANIN HAVUZUNA ',16,' ATANDI ')

IF(PI.EQ.1) GO TO 981
GO TO 980

CONTINUE
MHAVUZ(IZ,NNSAY(IZ))=SIP
WRITE(6,8004) 1Z,S1IP

FORMAT(2X,*S:219',130,'. MAKINANIN HAVUZUNA ',I6,' ATANDI ")

NNSAY (IZ)=NNSAY.(IZ)+1
IF(P1.EQ.T) GO TO 931

. GO TO 980

76

L1

C1=1
DO 9241 tib=1,IQ-1
IZ=MK(MD)

"IF(NMAK(IZ).NE.D) GO TC 92&1

ALCC1)=12

AK(CC1)=MD

C1=C1+1

CONTINUE ‘
IFCCT.EQ.1) GO TO 9242
IF(CT1.NE.2) GO TO 9252

. IFCAL(1).EQ.7.0R.AL(1).EQ.8, OR AL({(1).EQ. 9) GO TO 9254

52

DO 9253 MD1 1/C1 1

IZ=AL (1)
GO TO 9243

C00
000

C00
000
600

o0
000
o0
000
00
000
C0G
600
€00 -
€00
c00
€00
€90
00
oo .
CCO
coo
COG
CCo
oG
coc
00
€00

~coo



253

254

~IZ=AL(MD1) .
GO TO 9243
‘CONTINUE -

IFCALAMDT) JEQ. 7 OR AL(MD1) EQ.8. 0R. AL(MD1) £Q.9) 60 TO 9253

IZ=ALC1) .

U MREAK(1) o

CUIFCIZ.NE. 7) 60 TO 9255 . ’ L o
S IF(NMAK(8).NE.O.OR. NMAK(9).NE 0) so TO 977 C

L NMAK(7Y=SIP L .

521

WRITE(6,5521) 12,S1p . : ;;A,g?ﬁ.« -
“FORMAT(/,2X,"'S: 247',25x,'MAK1NA',IA, YEfSIPARiS')ISI'
"NPROS(JK)=NPROSC(JKI+1 T

. WRITE(6,7924) JK,NPROSCJK)
TIMECIZ)= CLOCK+METRAJ(JK)ISP(MR)

IF(IZ.EQ.ITT) GO TO 981
IF(PI.EQ.1) GO TO 981

.60 TO 980

255

522

242

925

“IF(NMAK(7)«aNEL0O) GO TO 977
NMAK(IZ)=SIP

WRITE(6,5522) IZrSIP . ' ' _ B
FORMAT(/,2X,'S: 256'/25XI'MAKINA'II4I 'YE SIPARIS',18,
NPROS (JK)=NPROS (JK)+1 .

WRITE(6,7924) JK,NPROS(JK)

TIME(IZ)= CLOCK+METRAJ(JK)/S§(MR)
IF(IZ.EQ.ITT) GO . TO 981

IF(PI.EQ.1) GO TO 981
-G0 TO 980

DO 924 J=1,1Q-1

IZ=MK({J)

DO 925 Ju= 1,NNSAY(IZ) 1
IF(MHAVUZ(IZ,JJ) NE. G) GO T0. 924
CONTINUE

ALTERNATIF MAKINADAN BOS OLANA HEMEN- YUKLE

243

905

IF(NMAK(IZ).NE.O) GO TO 974

" IF(IZ.EQ.7.0R.IZ.EQ.8.0R.IZ.EQ.9) G0 TO 9?4

NMAK(IZ)=SIP
WRITE(6,905) IZ,SIP-

FORMAT(/,2X,*S: 2?4',25x,'~AKINA',14,' YE SIPARIS',I8,"
_NPROS (JK) =NPROS (JK)+1

WRITE(6,7924) JK,NPROS(JK)
SUR=HIZ(NEXT,IZ)

" TIME(IZ)=CLOCK+METRAJ(JKI/SUR

IF(IZ.EQ.ITT) GO TO 981
IF(PILEG.1) GO TO 981

GO .TO 980

974
138

924

MAKINA CALISIYOR KUYRUK BOS KUYRUGA KoY

MHAVUZ(IZ,1)=SIP
NNSAY(IZ)=2

" WRITE(6,8038) I1Z,SIP

YUKLENDI®)

' YUKLENDI')

YUKLENDI')

FORMAT(2X,'S:286',130,'. MAKINANIN HAVUZUNA ',16,' ATANDI ')

IF(PI.EQ.1) GO TO 931

GO TO 98D

CONTINUE

KUYRUKTAN IS SECIMI

DO 326 I=1(IQ'T

IMN(1)=0.

IZ=MK(I)

. TIMSTIMECIZ)

DO 927 J=1,NNSAY(IZ)-1
IF(MHAVUZ (IZ,9).EQ.O) GO T0 927
SIPP=MHAVUZ(IZ,J)

NA O090Q TT—=4 ©CcTDDCOCAV

" 000
- 000
000
4000
000
%-:000
000
.. 000
~ po00
.000
000
000

000

. 000
000
000

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

. 000

0o
00C

. 000

000

000

000
000
000
coo
000

- 000

€30
000
000
000
000
coo
Goo
€00
600
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JN

| Sy S o 0004
IF(SIPP EQ. SI°N0(II)) GO TO 9?5 _ - < 0004

28 CONTINUE - " o c < S C N ¢ 15117
75 Pa= PROSES(JM,NPROS(JM)) ’ ‘ * e 00
SUR=HIZ(PQ,IZ) =& N R T T e 0004
CTIM= TIM+METRAJ(JM)ISUR '”j L R RPN Lt 2 4 T4 117
27 CONTINUE S T ‘ : o S L 0004
CZMNCID=TIN _5“¢j L T o0
- MAK(I)=1Z. S S e L0004

26 CONTINUE . SO ' T : - . 0004
UYRUKTAN MINIMUM BULUNMASI_M_ll T o © 0004
-'MIN ZMN(1);"=‘.‘, S : - R 0004

- 'p0-929 J=2,10-1 .. . S 0004
IF(IMN(J).GE. MIN) GO TO 929' - . o o e D004
MIN=ZMNCJ) - o P o E * 0004
IT=J" e ". e o o o . % 000¢.

29 TONTINUE - - s e v 000¢
MINIMUMUN ILK 'BOS HAVUZ- ELEMANINA KOYULMASI S ~ 0004
TA=MAK(IT) - - . N : o 000¢
DO 930 J=1,NNSAY(IA)=1 ' o 0004
IF(MHAVUZ(IA,J).NE.O) GO TO 930 . . : S 0004
MHAVUZ(IA,J)=SIP - , _ IR " .0004
WRITE(6,8011) IA,SIP _ S _ : : : ~ 0004

11 FORMAT(2X,'S:324',130,'. MAKINANIN HAVUZUNA. *,I6,' ATANDI ') 0004
- IF(PI.EQ.1) GO TO 981 o o : - 0004
GO TO 980 - | : ' . - 0004

30 CONTINUE : , - ‘ - - 000¢
© MHAVUZ (IA,NNSAY(IA))=SIP . . ' S -~ 0004

- WRITE(6,8012) IA,SIP . : A ' 0004
12 FORMAT(2X,*S:330',130,"'. MAKINANIN HAVUZUNA ',I6,%' ATANDI %) - 0004
NNSAY (IA)=NNSAY(IA)+1 B ) 0004
IF(PI.EQ.T) GO TO 981- ' " o , C004

, , . . _ _ 0004

DZEL MAKINA DURUMU MAK. NO= 7 VEYA 8 VEYA & 0004
80 IF(ITT.NE.7.AND.ITT.NE.S.AND.ITT.NE.9) GG TO 982 " 0004
Q=1 _ _ . , - 000¢

DO 931 K=7,9 , o : _ 0004
IMN(Q)=0. ‘ . ~ 0004

DO 932 J=1,NNSAY(K)-1 : _ 000¢
IF(MHAVUZ(K,J).EQ.0) GO TO 932 : _ . 0004
SIP=MHAVUZI(K,J) : : 000s

DO 933 L=1,SIPSAY : : g 0005
LL=L ' _ ‘ . 0005

~ IF(SIP.EQ.SIPNO(L)) 6C TO 983 . f 0005
33 CONTINUE . - 000s
83 PROS=PROSES(LL,NPROS(LL)) = = = 0003
" SUR=HIZ(PROS,K) o . 000s
IMN(Q)= ZMh(Q)+WETRAJ(LL)/SUR _ ‘ C00°s

32 CONTINUE , ' 0005
.Q=0+1 ‘ , ' - ' ) ' oocs
31 CONTINUE " - ’ 6002
IF(ZMN(1).GT. ZMN(’) AND . ZMN (1) 6T .ZMN(3)) GO TO 984 ' 0005
IRR=1 . , gocs
WRITE(6,4521) \ cocG:s

21 FORMAT(10X,'. 7 NIN ZAMANI 8 VEYA 9 DAN KISA , 7 YI CALISTIRMA') 0005
IRR=1 DEMEKKI 7 KAYBETTI , ) goos
CIFCITTL.EQ.7) GO TO 2214 ' . Coos
GO TU 98z _ 0oo0s

14 102=0 : ’ ' ’ : C00:
IF(NNSAY(8).EG.1) G0 TO 2215 ‘ . A C0os
1TT=3 T _ | N . 000¢
GO TO 982 T ‘ . : 0003

15 102=0 : R L ' , €005

CCIFC(NNSAY(9).EQR.1) GO TO. 981 ‘ L ‘0005



.60 TO 982§f{: ] R . |

7 KAZANDI

784 IF(NMAK(S) Ne 0 OR NMAK(9).NE o) GO T0 981 "ﬂ T b
ITT=7 L I SRS S

'! . '

LOT VE ACIL ounum KONTROLU“
982 LN=1- ,
991 1IrR=0 . . = © o
" D0 952 1iK= 1,NNSAY(ITT) 1=.“.. -
' ,IF(MHAVUZ(ITTIIZK).NE 0) G0 TO 953
952 CONTINUE =~ : °
: WRITE(6,8852) ITT L - : e
352 FORMAT(/,10X,14,°" 3N0LU MAKINA eos, KUYRUGU aos L)
U NNSAY(ITT)=1 - : »
IF(I0Z.EQ.1) GO TO 2215 IR R AR
GO TO 981 o T o 7
953 DO 934 I=1, NNSAY(ITT) 1 . e ~ A
- "IECMHAVUZ(ITT,I).EQ.0) GO TO 988
SIP=MHAVUZ(ITT,I)
DO 935 J= 1zSIPSAY'
JKK=J . '
: IF(SIPNO(J) EQ. SIP) 60 TO 985
935 CONTINUE. .
985 LOT=LOTNO (JKK)
IF(LOT.GE.T1-AND.LOT.LE. 11) GO‘TO 986
IFCACIL(JKK).EQ.0) GO TO 987
NMAKC(ITT)=SIP -
. WRITE(6,906) ITT,SIP . :
906 FORMAT(/,2X,'Ss 384',25x,'MAK1NA',14,' YE SIPARIS',I8,' YUKLENDI')
" PQ=PRCSES (JKK,NPROS (JKK)) : '

l‘.;t S

" SUR=HIZ(PO,ITT) ‘
O TIMECITT) = CLOCK+METRAJ(JKK)/SUR
- MHAVUZ(ITT,I)=0
NPROS (JKK)=NPROS(JKK) +1
CWRITE(6,7924) JKK,NPROS(JKK)
IF(I0Z.EQ.1) GO TO 2215

- G0 TO 981 A
986 IFC(LOT.NELLN) GO TO 988
IRrR=1 s

987 PQ=PROSES (JKK,NPROS (JKK))
. SURSHIZ(PQ,ITT) ,
ZMN(I)=METRAJ (JKK)/SUR
SNO(I)=JKK
GO TO 934
985 IMN(I)=99999999,
934 CONTINUE
 IF(IR.NE.0.OR.LOT.GT.11) 60 TO 990
LN=LN+1
GO TO 991

: S P T VYAPILMAST
990 I1T=1
MIN=ZMN (1) :
IF(NNSAY(ITT).EQ.2) GC TO 992
‘DC 936 I2=2,NNSAY(ITT)-1
IFCZMNCIZ).GELMIN) GO TO 936
MIN=ZNMN(I2)
1T=12
36 CONTINUE
992’NMAK(ITT)-”HAVJZ(ITT,TT)
: WRITE(6,907) ITT,MHAVUZ(ITT,IT) . : : _
9037 FORMAT(/,2X,'S: 415'12§XI'MAKINA'/I4/' YE SIPARIS',I8,' YUKLENDI")
© MBAVUZCITT,IT)=0 ‘
KZ=SNO(CIT)
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- 00C
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00C
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NPROS (KZ) =NPROS(KZ)I+1 T
WRITE(6,7924) . KZ,NPROS(KZ) o o

TIMECITT)= CLOCK+MIN = - - :'{

'IF(IOZ EQ. 1) GO TO 2215

GO TO 981

'URITE(619013 SIPNO(JK)ICLOCK o ' - : :
M F0RMAT(/143XII6I'N0LU SIPARIS',F11 1I'INCI DAKIKADA BITTI':/)’

760 TO 980 . |
NRIT:(6,902) CLOCK;LAST f'

‘RAPOR BAS

FORMAT(/;iOX:'SAAT "/F6 1: SIM. TIME ('rFé 11') ASILDI':/III)

,URITE(6182)
FORMAT(5X,?

KAGIDA VE LL/S3SONU 8 NOLU DOSYAYA

MHAvuz MATRISI DOKUMU 20 LIK /0

FORMAT(ZOIér/) S

DO 9500 1=1,39

- WRITE(6,81) (MHAVUZ(I’KLM),KLM-11NNSAY(I) 1)
DO 9600 J=1,200
MHAVTR(J,I)= MHAVUZ(I,J)

. CONTINUJE

CONTINUE
WRITE(6,9511)
FORMATC10X, "
WRITE(6,9512)
FORMAT (10X, *
WRITE(6,9513)
FORMAT (10X,
WRITE(6,9514)
FORMAT (10X,°

WRITE(8,9517)
CONTINUE

FORMAT(3915)
WRITE(8,9518)
FORMAT (5014)
WRITE(8,9519)
FORMAT(3913)
WRITE(8,9520)
FORMAT(3715)
WRITE(8,9521)

FORMAT(20F7. 1)

WRITE(8,9522)
WRITE(8,9522)

FORMAT(15F10.1)

WRITE(8,9523)
FORMAT(F10.1)
WRITE(6,9524)
FORMAT(//,5X,"
WRITE(6,9525)

WRITEC(6,9525)

MAKINA KUYRUGUNDAKI 1IS SAYISI

(TIME(I):I 1,37)

MAKINA ZAMANLARI V‘KTORU '1111(10X110F10.1),//)

(NMAK(I),1I=1,37)

MAKINA USTUNDEKI SIPARIS '1//1(10X11OI10)1//)

(NNSAY(I),I=1,39)

(NPROS(I),I= 1ISIPSAY)
(MHAVTR(IIJ)/J 1139)

(NPROS(I),I=1,SIPSAY)
(NNSAY(1),1=1,39)
(NMAK(1>,1=1,37)

(TIME(I),I= 1137)

(TIME38(I),I=1,NNSAY(38)-1)
(TIME39(I),I=1,NNSAY(39)-1)

CLOCK
TIME38 VE TIME39 ARRAYLERI 10 LUK ',/7,110C"%"))

(TIME38(I),I=1,NNSAY(38)-1)
(TIME39(I),I=1, NNSAY(39) 1)

FORMAT(/,(5X,10F10.1))

STOP

 END

et S
B SRR

v,!‘i&

‘:/I/(1OX/1DI10)(//)

SIPARISLERIN ATANACAK ILK" PROCESL‘RI Y4771,(2015))
DO 9700 1=1,200 .

T 0008
- 000!
.. 000
- 000!
/000
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- Goo:

000!

'000¢

000¢
000¢
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000¢
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