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AR COMPUTER-&IDED
PRODUCTION PLANNING SYSTEM
FOR A

FERTILIZER MANUFACTURING COMPANY

This study aims to design o specific Computer-Aided
Production Planning System for a private chemical fertilizer
monufacturing company in a recently liberalized market,

L1}

within the bounds of the environmental oand organizational

conditions.

The respective computer packoge hos been designed as
an integrated whole to achieve moximum flexibility and ease
of ﬁpplicmtion. The pockoge consists of three moin modoles @
Inventory Planning to maintoin inventory investment at an
optimum level] Moterial REQUiréments Planning to secure time
phased ovailability of the inventory items and finolly
~ Copoeity Requirements Plonning to match the production
schedules with the prodouctive copability of the production
centers. The fromework includes two supplementary modules,
namely ABC Analysis and Bill of Materials and read/write

progroms for the doto files.



GUBRE URETICISI BIR KURULUS ICIN
BILGISAYARA DAYALT

LRETIM PLANLAMASI SISTEMIL

Bu goligma, serbest pozorloama sistemine gegi$ agama-
s1ni1i yasamakta olan kimyevi gilibre sektdriinde Uretici firma
clorak hizmet veren dzel bir kurvlus igin, biUnyesel ve gev~
resel sartlar gergevesi igerisinde, Uretim Plonlomasi Siste-

mi kurmoayir aomaglomoktadir.

Bu amngla geli;tirilén bilgisayar modeli uyguloma ve
kullonim esneklifi foktorleri Qﬁzdnﬂne‘mllnurnk kilgbk modidl-
lerden oluson entegre bir bitin clarak dizoyn edilmigtir.Op-
timanl dizeyde stok yataraimini planlayan Stok Kontrol Progroa-
m1 (Inventory Planning), hoammadde temininin ve lretimin za-
moanlamasini planloyan Molzeme ihtiyaglar:i: Planlamcsi:  (MRP)
ve planlanan Uretimi lretim tesislerinin kopasiteleri ile
karsilastiran Kapasite ihtivaglar: FlunlmeSL (CRP) gelisti-
rilen sistemi olusturan Ug ona modilditr. Uretim Planlamas:
Sisteminin ana yopis: iginde &BC Anolizi (ABC Anolysis) wve
Malzeme Girdileri (Bill of Materilas?) progromloary. ve veri

okutmo/yardirma progromlari da yer olmoktodar.

" Vi
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I. INTRODUCTION

Toros Fertilizer ond Chemical Industry Co., Inc.,
which hod been eétnblished with the aim of serving the
ogriculturol sector in the best possible way, commenced
production of monoammonium phosbhute ond high grade compound
fertilizers ‘in 1%81. After three successful vyears of
operation, the company doubled its production, pockaging,
hondling and storoage caopocities and ihcluded diammonium

phosphate in its product mix.

Fertilirzers play a key role in roising ogriculturol
productivity. LUnlike the case in wmost other developing
countries, fertilizer use has become fairly widespread in
Turkey over the last 20 years. Fertilizer procurement andﬁ
distribution have been o monopoly of two.public agencies,
the Agricultural Supply Organization (TZIDK) and the Sugar
Factories Company (SEKER) until 1986. TIDK handled total
imports of finished fertilizeré and over 90 per cent of the
domestic procurement ond distributién. The balence was
handled by SERKER. Both the ex—factory ond retail prices of
fertilizers ware determined by the Government through
semi-annual decrees on a negoticted *cost plus' method for
each fertilizer type. The Government's policy then, was to

protect the domestic fertilizer industry through a system of



odministered ex-~factory prices setr above the border
equivalent of international prices. Domestic manufacturers
were assured of the sale of their teotol production, and they
opercted under certainty os to adeguate compensation for
increoses in costs of imported waterials resulting  from
exchange rate fluctuations. This system, thermfore, did not

provide any incentive to reduce production costs.

The year 1984, witnessed very significant changes in
the fertilizer sector, s the monopoly of TIDK and SEKER 1in
fertilizer procurement and distribution came to an ena, and
the era of libercl fertilicer morket beguri. Turkish
fertilizer producers are now permitted to export, impart and
market fertilizers throughout the country at independently

determined prices.

Following the liberclizaotion of the fertilizer
distribution system, " Toros suddenly found itself in a
totally competitive market. Whereas in the past all the
production of the company was purchnased by TIDK and SEEER,
there ﬁre o assuronce now as to this respect. The domestic
demand is now mostly met by purchases through the bids
opened by the public ogriculturnl ogencies. Thus, there
exists o tough competition between fnrus and other compound
fertilizer oand diammeonium phosphote suppliers. Az - the
chances are olwiys there, thoat Toros will not be able to
sell its total output domestically, the company seehs export

possibilities. Yet, internationel bids are even more

]



competitive and ﬁhe exporf prices are much Jlower than the
. domestic prices. Thus, cost reduction policy is o wmust far
Toros’s survival. On the pther hand, in case thot Toros is
entitled to the task of supplying fertilizers throughout
Turkey, scheduling becomes dromotically importont. The main
obijective in fertilizer marketing should be considered as
securing the avoilobility of fertilizer supplies in  the
right combination, at the right place and at the right time.
The essence of the problem of aeveloping o0 production
progrom is to supply the finished products in the quontities
specified in the sales prograom, to ‘huve them ovailaoble
before the requirement dotes, and to 55 arroange production
thot labour, plant ond copitol will be used in the most
efficient way possible. The result must be a compromise; thes

problem is to find the best compromise.

fAis o conclusion, Toros has no other choice but to
adapt itself to the gradual choarige from the previous passive
marketing approaoch to a progressively oggressive marketing
appronch in the distribution of fertilizers. If it intends
to maintain its strong position in the fertilizer market,
the company is in need of implementing o computerized
production planning system designed to minimize the total
cost of meeting o stated future demond on time within the
constraints of the existing environmental and organizotional

conditions. |



IT. CHEMICAL FERTILIZERS

2.1 Plant Nutrients ond Fertilizers

I1f we accept that the major chmilengé for the future
is tn feesd the world, then the next mmjor challenge is how
to obtain higher ocgricultural productivity from essentially
the same agriculterel lond area. Thus the most importont
single ohjective in forming becomes to increase the crop

yield and the ogriculturoal productivity.

There are 16 nutrients known to be essential for
plant growth. The three major constituents of plant
structure, oxygen , hydrogen and coarbon, because of their
abundaonce and easé of avoilobility from water ond air, are
not considered os commerciol fertilizer constituents. Flant
nutrients are grouped intp three cotegories as 'primary?,
* secondary -and "micro®* nutrients. Mitrogen, phosphorus aond
potassium are primary nutrients, so colled becouse they are
regquired in relatively large quaontities. With oOXyQen,
hydrogen and carbon, these primory nutrients are essentiol
in tﬁe formation of the plant structure. Secondory nutrients
and micronutrients ore generally required in smaller
gquauntities than the primary nutrients. While some of the
secondary nutrients and micronutrients may join some of the
primary nutrients ns constituents of the plant body, others

merely serve as coatalysts of necossary chemical reactions.



Substances containing | plant nutrients occur
nmturqily or are compounded aond produced as  commercial
fertilizers. Thé major source of plant rfutrients is  the
mineral supply of the scil. As a result of forming, the
organic matter content of the soil decreases to a level at
which as much nuetrient should be added os hos been removed
by the biomass. The use of fertilizers is a key factor for
restoring and also increasing the fertility of the spil and

thus roising cgriculturtil productior.



2.2 Fertilizer Types

The term fertilizers corresponds to chemical .nnd
mineral preoducts contoining one or more of the plant
nutrients. Fertilizers differ in their nutrient content,
both as to kind ond percentage, cnd they are designed for
certoin uses. Although each nutrient element is credited
with specific functions in the plont, it is important to
realize how.intriqately.bulnnced and interrelated the entire

plant growth process is.

Nitrogen (N) is the key element or nutrient in plont
growth. A pra%Ff balance und adequate supply of other®
nutrients must generolly be mointoained, but the omount of
nitraogen should be adjusted for the desired growth responce.
Variation in availaoble nitrogen for plont use determines the
greenness of the leaves, ability of the plant to recover
from domoge or stress, and the gquantity of clippings the
grass produces. The primory nitrogen fertilizers are
ammonium nitrote, ommonium sulfote, nitrogen solutions, urea

and urea formaldehyde.(Fig.2.1)

Phosphorus (P) haos been labeled the workhorse of the
nutrition team. Phosphorus provides the plant with a
mechanism for using ond tronsforming energy. Single and
triple superphosphote, and diammonium phosphate are the main

phosphote fertilizers.(Fig.2.2)



Potassium (K) is used by the plant in relatively
large guantities. Potmssium fovors the development of cell
walls, thus making the plant more resistoant to heat, cold
aond frost as well os to disease attock. Potossium’s role is
tht of a regulator of plant processes; it influences the
performance of at lecst 46 enzymes, ond controls the uwptake
of some nutrients. The main phosphaote fertilizers are
potassium chloride, petassium magnesiom sulfate and

potassium nitrate.

The nutrient contents of major fertilizers are shown

on Table 2.1.
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FIGURE 2.1

DOWNSTREAM NITROGEN FERTILIZERS
FROM ANHYDROUS AMMOMIA

p—- AmMMONia  — - Ammonium
Mitrote
Oxygen
— + * Sodium ——i Sodium
Nitric acid Carbonate Mitrote
: i—¥ Phosphote + Nitric
Ammonia Rock Phosphote
U— — Sulphuric tcid > Ammonium
Sulphote
L *
> Phosphoric ocid e > Bmmonium
Fhoephotes
* Corbon dioxide > Ureo
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FIGURE 2.2

DOWNSTREAM PHOSPHATE FERTILIZERS
FROM PHOSPHATE ROCE.

—r Ammonic -3 Monocmmonium
Phosphate
or
-—2 Sulphuric + Phosphoric Dicommonium
Acid Acid Phosphate
> Phosphote-> Triple
Phosphate Rock Superphosphate
Rock :
Ammonia
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Sulphuric and phosphoric acid ——meee>  Phosphaote
Sul fote
Smmonic
L + > Nitriophuosphates

Nitric acid

L_» Sulphuric acid 4 > Normal
Superphaosphate




FERTILIZER
MATERIAL

Ammonium
Nitrate

Ammorium
Sulphate

Nitrogen
Solutions

Uret
Urea~form

Super-
Phosphate

Corncentrated
Superphos

Potassium
Chloride

Potassium
Magnesium
Sulphate

Dicmmoniom
Phosphate

Potossium
Nitrate

TABLE

2.1

NUTRIENT COMPOSITION OF
SOME FERTILIZER MATERIALS

y OF
NITROGEN

33.5

21

21-49

L&

38

16-21

13

% OF
PHOSPHATE

18-20

L2-50

La-63

2 OF
POTASH

&0-62

22

L1

10
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2.3 Compound Fertilizers

There are two fertilizer categories which are as @

(a) Stroight Fertilizérs: Fertilizers containing only one of
the threes main plant nutrients N, P or k.

(b) Compound Fertilizers [ Fertilizers contoining more than
one of the three plant nutrients, and they are referred
to os NPE types] with *N* being the symbol for mitrogen,
'P* being the symbol for phosphorus and "K' being the

symbol for potassium.

The main chorocteristics of the NPK  fertilizers is
thaot nutriqpts are availaoble in various grodes and chemicals
forms suitable for any crop, climqte' and soil. Fertilizer
grade is the minimum guarantez of available plant food
expressed in terms of total nitfoéen, agvailable phosphoric
acid or phDEphornus, and soluble ;atush or potassium. For
example, o grﬁde of 1842h-1é sigﬁifies that the product is

guaranteed to contain 18 percent of its weight as nitrogen,

24+ percent os phosphote and 12 percent as potash.



- III. WORLD FERTILIZER’SECTUR

Although the world is clearly not runhing out of
land, there are serious problems about its availability and
suitobility for agriculture. The major problem faced is not
the limitation of loand but low vyields. Therefare, vyield
increoasing technologies are to be the primory source of
growth in food production. Fertilizer use‘ia one of the hkey

factors in yield increases.

The inteﬁsive use of fertilizers as o mecn of
increosing agriculturol production hos become a generaol
practice in the world. (Fig.3.1} Arable area in use as o
percentage of potential area isc expected to reach 50 per

cent for the developed countries by year 2000,

The cyclical pottern of the feftilizef industry is
characterized by long periods of oversupply fulluwed by -
- brief periods of shortages. To supply the growing demand
between 1975 and 1981, additiongl capacities were built all
over the world, oalthough much more extensively in  the
developing countries where several new fertilizer prbductiun
centers have emerged. Except for potash, this transformation
has changed the pattern of cnpdcity share between the
developed and the developing countries. In spite of ‘the
sgvere economic depression of 1980 to 1983 and the decline
in demand for fertilizers in the developed countries, the

overall demond for fertilizers is found to increase at an



annual rate 0£ four to eight milliﬁﬁ tonnes, of which three
to four million tonnes are for nitrogenous fértilizers- and
the -bolonce for phosphote or potosh fertilizers. The largest
portion of the increase in demand can be attributed to the
developing countries such as the sub-continent of Asia aond
Central and South America. In Africa, where the food deficit
is equally great, the demond for fertilizers remains at the
lowest level. The inequality in the use of fertilizers
between various regions indicotes the ‘existence of lorge
potential demand and the possibility of greatly increasing

supply.

In nutrient terms about 13%9.2 waillion tons were
produced in 1985, of which 74.7 wmillion tons was of
" nitregen, 3%.6 million tons was of phosphate, ond the
rémuining was of potash. Europo is the leading regional
nutrient producer; next come Asic ond North America (Toble
3.1). VWorld fertilizer consumption has reached to 130.6
million tons in plant nutrient terms in 1985, equivalent to
70.6 million +tons of nitrogen, 34.1 million tons  oOf
phosphote and 25.9 tons of potash nutrients. The USSR leads

the world in plant nutrient consumption. (Table 3.2) In

1981/82, the developing countries  consumed more than 38 .

millicn tons of fertilizer nutrients, amounting to one third
of the world totol consumption. The developed world and more
particularly North Americo and the USSR have o dominant

share in the supply of all fertilizer raw materials.

13



FIG. 3.1

FERTILIZER USE PER HECTARE
OF ARABLE LAND
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TABLE 3.1

WORLD FERTILIZER PRODUCTION
12485

(in million tons of plant nutrients)

15

REGIONS NITROGEN PHOGPHATE POTASH TOTAL
W.Europa 12.1 5.4 ' | 5.5_ 23.0
Africa 1.8 1.6 - 3.4
N.America 14.2 9.0 8.7 31.9
S.America 2.4 1.8 | - L. 2
Asia 10.5 3.9 1.5 15.9
E.Europa 7.3 3.2 3.5 14,0
Russia 13.1 7.1 9.7 29.9
Others 13.3 ' 3.6 | - 16.9
TOTAL 7h.7 35.4 28.9 139.2



TABLE 3.2

WORLD FERTILIZER CONSUMPTION

19485

(in million tons of plant nutrients)

1&

REGIONE NITROGEN PHOSPHATE POTASH TOTAL
W.Europa 11.0 5.6 5.3 21.9
Africo 1.9 1.2 0.4 3.5
N.America 11.7 5.0 5.4 22.1
8.america 2.9 ol 1.5 &.8
Asin 11.2 ‘ .9 2.5 18.6
E.Europa 5.1 3.2 3.3 11.6
Russin 10.3 | 6.4 6.2 23.1
Others 16.5 5.2 1.3 23.0
TOTAL 70.6 4.1 25.%9 130. 6



IV. TURKISH FERTILIZER SECTOR

Lk,1 Brief Overview

To maintain a strong agricultural production boase
to support its population, which is increasing ot an annual

rate of 2.2 per cent, is crucicl to Turkey's development.

Turkish fertilizer production storted, on a small
stale at Karabuk Iron and Steel Works, with the production
of ammoniun sulphate in 1939; ond single superphosphate as
by-product in 194L4. The first independent fertilizer plant
started production in 195%4; and heavy investments have been
cbserved during the second and third five-year pian periods.
Todoy there oare seven companies producing fertilizers
exclusively. Df these, two - Tugsas and igsasg - are in the
public sector ond operote eight plants; two - Akdeniz Gibre
and Bubre Fabrikalar:i - are in the joint sector and opsrate
five plﬁnts; and three — Bogfas, Ege Gibre aond Toros are in
the pritha sgctor and operate six plants. In addition,
three public sector companies - Petkim, Tlirkiye Demir-Celik
and Eredli Demir-felik - are producing fertilizers as

by-products.

The instolled fertilizer production copocity in
Turkey was .3 million product tons in 1943 ond hos reached
to over 5.4% million product tens, equivalent to 1.1 million

toris of nitrogen and .9 million tons of phosphdte nutrients

17



in 1986. (Teble 4.1) The public séctor companies account for
Wi per cent of total fertilizer production copacity, the
joint sector componies actcounts for 26 per cent and  the
private sector componies account for the remaining BOH per

cent.

Consumption of chemical fertilizers in Turkey on a
large scale started in the late 1960's. During the following
decade, fertilizer consumption witnessed continuous ond
ropid increase. During 1984, close to 4.0 million tons of
fertilizer material, amounting torappruximmtely 1.6 million
tons of major fertilizer nutrients, were consumed. 0fFf the
totol plont nutrients consumption, 1.0 million tons were of
nitrogen and 0.6 million tons were of phosphate nutrients.
Only negligible quantities of potosh products were consumed,
since Turkish soils are rich. in potash ond do not require

additional opplicotions.

Fertilizer consumption i Turkey is predominantly
met from domestic production. For most products and seasons,
there oppears to be sufficient seasonol demand wtilizing
nlmost all of the domestic production with odditional demand
in peak seasons met by inports, mostly of nitreocgenous
fertilizer products and diommonium .phDSthtE. (Tmblé b2,
Yable 4.3) In 1?84, the domestic fertilizer production
amounted to 1.4 million tons of plont nutrients, equivalent
to some 80 per cent of the totol fertilizer consumption in

the sume year. This increase is largely due tgo of improved

ot
]



avaoilability of imported row ond intermediate materials. The
import content the of domestic production is substoantial,
since the domestic industry is largely bosed on imported row

or intermediate materials.

Unlike the cose of most other developing countries,
fertilize? use has become fuirly_widespreué in Turkey. The
capacity uwtilization rate in the fertilizer industry in
Turkey was déwn to 36.5 per cent in 1978, and it ochievid
the highest point o{ 78 per cent in nutrient copecity in

1984,

The medium-term increase in the fertilizer demand
in Turkey is projected to be very modest becouse df the
already high proportion of ureac cultivoted with fertilizers

and the relatively high levels aof application per unit area.

In 1980, fertilizers were applied to 70 per cent of oll orea

cultivated.

Almost two-thirds of the fertilizefs consumed in
Turkey are for cotton, tobocco, sugarbeet, sunflower, fruits
and vegetobles. Wheot still continues to be the single
largest consumer of fertilizers., (Table 4.4) Survey and
trials on consumption of major nutriemts ond corresponding
yields reveal that the existing application levels per unit
aren of nitrogen and phosphote are, for most crops, fairly

close to the financially optimum level.

149



Despite the olready high proportion of arec
cultivated with fertilizers and the relatively high levels
of Gpplication per unit area in relation to the optimum, the
average fertilizer consumption per wunit areoc of arable land
appears to be relatively low in Turkey as compared to some

uf the more developed countries.

In Turkey, consumption has developed with grecter
intensity along the coast and in  the hintarldnd of the
ports. (Table 4.5) The southern, western and northwest
tireas have developed foirly well, leaving the eastern part of
the tountry faor behind in fertilizer consumption. The
application ratesper wnit aorea currently found in the
Comstal arnd Central Ploteau areas, ore already very high by
inte:nutionml standards. In soﬁe instonces, rates should
actually decrease, as better information is conveyed to the

farmers with respect to fertilizer utilization.

Fertilizer consumption follows o seasonal pattern.
Totnl offtoke shows a peak ot the beginning of the year, in
February, March and April and a second peak in October and
November. It should be noted, however, that thig toful is
made wup of two opposed sgasonnl patterns. Nitrogen
fertilizers show a strong peak in February, March and April,
while the phosphote fertilizers show o very strong peak in
the August — November period. The annual offtoke pottern
represents o smocthened composite mode up of the individunl

product variations. Further smoothing usually orises from

20



variqtions in offtoke pattern in different agricultural

regions of the country.

Another noticoble feature of the Turkish fertilizer
consumption is that the range of products which ore made
avoilable to  formers ié 'fuirly narrow  and stondardized
throughout the country. Low-analysis fertilizers are
predominant, poarticularly in the cose of nitrogenous
products, despite the savings in transportation ond field
opplication costs which can be mode at the form  level
through the use of high—unulysis‘ products. Similarly,
phosphate is offered to farmers lurgel? in the form of
triple superphosphate, despite similar advantages offersd by
dicammonium phosphate and compound fertilizers. The mojor
five basic fertilizer types - calcium oammonium nitrate,
ammonium sulphote, urea, 20.20.0, diommonium phosphate and
single and triple supefphnsphute account for 98 per cent

of cll fertilizers consumed in Turkey.

Further increases in fertilizer consumption are to
be expected essentically from
a) Increase in fertilizer use per unit area where the actual
opplication is below levels which moximize formers?
profits. |
b} Use of fertilizers by formers presently not using.
c) Increcse in irregated area, reduction in fallow land and
multiple cropping.

d) Changes in the cropping pottern in favor of fertilizer-



intensive crops such as fruits and vegetobles.

e) Changes iﬁ the prices of fertilizers reloative to output
prices.

£} Inmprovements in the technological packoge to increase
yield response to fertilizers use which will lead to

higher levels of fertilizer application per wunit area.

Any increase in ﬁhe real price of fertilizers is
likely to affect demand negatively, unléss it is accompanied
by o carrespcnding increase in the agricultural: production
support prices. While to mony observers current fertilizer
prices in international trode seem relatively depressed in
dollar terms, with the current stremngth of the US dollar,
the prices of row materials, intermediotes and pfmducts in
local currencies are increasing quite dramatically since
they are all traoded in dollars. If fertilizer material
becomes too expensive, then price resistonce must obviously
be expected, either at or before. the puint at which
cost/benefit ratios are unattractive, to reduce consumption,
probably in those areas where it is most needed, and thereby
make the basic challange of feeding the worlds' population

even more difficult.
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TABLE 4.1

TURKISH FERTILIZER
PRODUCTION CAPACITY

1984

NUMBER OF PRODUCTION SHARE 1IN
FERTILIZER PRGDUCTIDN CAPACITY TOTAL
TYPE LINITE (OO0 tons) CAPACITY (2
Ammonium & Lib. & 7.7
Sulphate
Calcium it 1,576.5 29.2
Ammon ium
Nitrate
Urea 1 ' 511.5 2.5
Single 2 242.0 L.5
Superphosphate
Triple b _ 750.0 13.8
Superphosphate
Diammonium 3 540, 7 10.0
Phosphate
Compounds 5 1,366.5 25.3
TOTAL 25 5,403.8 100, 0
PLANT NUTRIENTS
Nitrogen 1,100.8 55.4
Fhosphote 885.7 L. b
Potash - -
TOTAL 1,9686.5 100,10

gy
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TABLE 4.2
TURKISH FERTILIZER CONSUMPTION
BY TYPE
1965

(in 00O tons of product)

FERTILIZER SHARE IN
TYPE CONSUMPTION : TOTAL (%)
Ammonium L4wa7z 10.7
Sulphate

Calcium 1,498 37.5
Ammonium Nitrate

Urea L9 : 1.2
Triple 299 : 7.5
Superphosphate

Dicmmonium 367 2.2
Fhosphate

Compounds Q24 ) £3.1
Others 74 ‘ 1.8
TOTAL 3,978 . 1000



TABLE 4.3
PRODUCTION-IMPORTS~EXPORTS-CONSUMPTION
OF FERTILIZERS IN TURKEY
(1984

(in 000 tons of plamt nutrients)

PLANT

NUTRIENTS PRODUCT ION IMPORTS EXPORTS CONSUMP T ION

Nitrogen 745.0 211.2 51,0 1,024.0

Phosphate 650, 0 80.0 198.9 SL2. 1

Potash 30.8 1.6 4. O H2.5-

TOTAL 1,425.8 292.8 LH84.5 1,608.6
N

; St \_\l‘\'[
RSN 1] R
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TABLE .4 -
TURKISH FERTILIZER CONSUMPTION
BY CROPE
1564

(in 000 tons of plant nutrients)

CROPS CONSUMP TION
Wheat . &6F. 2
Barley 135.0
TOTAL CEREALS . 874h.2
Cotton . 120.0
Svgarbeet 100.0
5un flower : 100.0
Fruits 160.0
Vegetaobles 75.0
Dthers 100.0

TOTAL | | 1,529.2




TABLE 4.5

TURKEISH FERTILIZER CONSUMPTION
BY REGIONS

(in 000 tons of plant nutrients)

FERTILIZER SHARE IN
REEIDNS' CONMSUMPTION ‘ TOTAL (%)
Midnorth 237 16.46
Agec 208 14, 46
Marmara 239 i6.7
Mediterranean 249 17.4
Northeast 26 1.8
Southeast P& 6.7
Bloclzea 118 8.3
Mideast a3 5.8
Midsouth 171 12.1
TOTAL \,) 1,427 100.0



4.2 Monopolistic Stoge

Fertilizer procurement and distribution have been a
monopoly of two public agencies, the Agricultural Supply
Orgoanization (TZDK) and the Sugor Factories Company (SEKER)
unrtil 1986. During this period TZDK hondled nll imports of
finished fertilizers oand over %0 per cent of the domestic
procurement and distribution. While TIDK catered for all the
regions, SEKER being aan organization relating to suwgar
foctories, distributed fertilizers mostly to farmers growing
sugarbeet. Under this distribution system, TZDK was
responsible for the orgonization and financing of fertilirer
procurement, transportotion oand delivery down to the final

retail scales outlets.

Under this system, both the ex-factory oand the
retail prices of fertilizers were determined by the
Govenment through ssmi-annhual decrees. The Government’s
policy since the late 1940's had been to (@) protect the
domestic industry through a system of cdministered

ex—factory prices set oabove the barder equivalent of

internotional prices; and (b)) set uniform retoil prices

throughout the country at lowsr levels in order to encaourage
the use of fertilizers. Both TIZIDK ond SEKER poaid the
domestic manufacturers on the basis of ex-factory price of

@ach product fixed by the Government. Beginning in 1980 and

5



in line with the outward oriented policies of government,
ex—-factory pricing formulos were adopted which linked

domestic prices with reference c.i.f. import prices. In this

way, domgstic maonufocturers now operated urider more

certainty as to the ex-factory prices aond  were assured of
adeguate compensation for inereases in the costs of imported
moterials resulting from exchange rate f(fluctuations. The
system therefore, did not provide any incentive to reduce

costs.

The virtual monopoly of TIDK s o supplier of
fertilizers had a negative effect on the quality of tﬁe
service provided to farmers. As TZIDK sow its role as being
essentically logistical, it had limited its distribution
octivities to o relotively small number of basic fertilizer
types, olready well known to farmers. At  the same time,
domestic mmnufuctﬁrers had beén shielded from their own
market since TZIDK was the sole customer, automaticolly
guaranteeing the purchase of foctory outputs. There wos .na
ifncentive in the system to seek customer satisfaction
throwgh the provision of o wider ronge of products, and the

promotion of new products.



4.3 Liberal Moarket Stoge

The year 1986 witnessed very significant chonges

in the Turkish fertilizer sector. From the beginning of the

second half of 19846, the moropoly of two public agencies,

TZOK and SEKER, in fertilizer procurement and distribution

came to on end, ond the 2ra of liberal  fertilizer market

begun. The main items of the market liberolizotion
legislation are as follows !

(o) besides TZDK and SEKER, Turkish fertilizer producers and
their affiliated murketing companies are permitted to
market fertilizers throughout the country;

(b) the fertilizer marketers are let free to determine the
wholesaole and retoil prices;

(c) the Bovenment will continue to subsidize fertilizers at
pre-determined rates;

(d) fertilizer imports and exports are liberaolized.

The liberolizotion of marketing of domestically
prbduced and imported material should provide economic
motivation to the entire system. It showld improve overall
availaobility of fertilizers, introduce further flexibility
in business transactions, enable use of marketing toels and
technigues, result in extensive oadvertisement and activate
extension, leading to moarket penetrotion and conversion of

potenticl into cctual demand.
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HIGHLIGHTS ON TOROS

5.1 Brief Qverview

With the impetus of ever growing need for
fertilizers, Tekfen Holding Compony, hos decided to initiote
a compound fertilizer project, ond Toros Fertilizer ond
Chemical Co.,Inc. has thus been estoblished with the
participaotion of Agricultural Bank | of Turkey and

Agricultural Credit Cooperatives.

The plont site has been carefully selected in  the
south of Turkey, in Iskenderun Gulf enabling emsy access to
a netwark of loand and sea transportation as well as having
o hinterland of extensive farming. The production plant and
related offsites have commenced operation in 1981 and have

since then shown a remarkoble performance.



5.2 The Product Mix

Initially, the Toros's complex included a NPE
(compound fertilizer) unit of 330,000 atpy and o MAP
( monooammoniwm phosphate) unit of 130,000 mtpy, os well as
related offsites. By the completion of the First Expansion
Project in 198646, the new DAP/NP production unit commenced
aperation. Thus compound fertilizer production caopacity
rgmched to 660,000 mtpy. In, addition, the {flexibility *to
produce DAP (diommonium phosphate) at a rote aof 200,000 mipy

were ottained in this new unit.

Toros produces all grades of high-analysis compound
fertilizers, the main chaoracteristics of which are that the
- three primary nutrients, nitrogen,phosphaote and potash, are
available in Qufimus grades and chemical forms suitable for
any crop, climute\mnd soil. High-analysis fertilizers ore
cost effective right from the prodﬁction stoge up to and
including the 6ctuml application stage in the foarmers!
fields. Although it is obviously oadventogeous to use
high-analysis fertili;ers,. the change—-over from the
troditionally knan fertilizefs to higher qnulysisi

fertilizers hos been slow in Turkey.
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5.3 Relaoted Offsites
5.3.1 Boaogging Terminal

éemides for the plont's own production, Toros
provides bogging services for various imported fertilizers
and for transhipments to neighbouring countries. In parollel
to the exponsion in production capocity, the copocity of the

bagyging terminal has been increased to 1,320,000 mtpy.
5.3.2 Storoge Focilities.

The storage facilities within thé Toros premises are
as follows!
(A) Solid Storage !
| - 17,000 mtons baogged fertilizer

~ 35,000 mtons bulk fertilizer

- 32,000 mtons bulk raw material

- VHQ,OOD mtons bulk sulphur

(B) Ligquid Storage :
- 1%,000 tons ammonia

- 18,000 tons phosphoric acid

3, 000 mtons sulphuric acid

1

115,000 cu.mt. petroleum products
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L.k Production Processes
5.%.1 NPK Process

The NPK plant is bosed on the FISONS process, which
haos been developed to make high concentration NP and NPK
granular fertilizers with high quolity and good storoge
properties. MAP, urea, filler and potash are mixed in 1right
proportions for tHe proguction of a specific grode and

gronulated in the presence of ammonia and sulphuric ocid.
S.4.2 MAP Process

The MAP unit is based on the FISONS MINIFDS process
" which produces a powdered monoammonium phosphate by a
prilling technique. MAP is produced by reacting pbhosphoric

acid with ammonia in a reactor under o slight pressure.
5.4.3 DAP Process

The DAP unit is mostly utilized for the prodﬁcticq
of diammonium phosphate, but it also has the flexibility of
producing compound fertilizers. The ﬁmnufmcture of
diammonium phosphate is performed by neutralizing phosphaoric

acid with ammonia.
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5.5 Row Materials Avallability

The four basic raw moterial sources in  fertilizer
production are hydrocarbons, phosphate rock, potash salts
and sulphur. Toros utilizes these row materials in processed
forms as phosphoric ocid, ammonio, urec, sulphuric ccid ond

potassium chloride.

Turkey depends on imported raw matericls for its
fertilizer production as the local sources are not fully
explored. It is more economical for Turkey to import the raw
materials and produce most fertilizers domestically than to

import the fertilizer itself.

The developed world, and meore partichlmrly North
America ond the USSR have o dominont position in the supply

nll fertilizer raw materials.

5.5.1 Phosphoric Acid

The only sﬁurce of phosphorus for fertilizer
production is phosphate rock. Although phosphate rock is a
foirly abundant mineral in the earth’s crust, the mojority
of world production is concentrated in four countries of the

world, the USA, the USSR, Morocco and Chinag.

o



Most of the Turkish phosphote deposits are difficult
to mine, the rock is low in phosphorous content and also
contains impurities that can be removed only by menns of

expensive beneficicotion processes. As o result, Turkish

phosphate fertilizer production is currently based an

imported phosphate rock.

Toros imports phosphoric oaocid moinly from 3

countries, nomely Morocco, South Africa oand Tunisia.

5.5.2 Ammonio

While ammonia is often considered a row moteriol for
the fertilizer industry, it is in foct on intermediate, and
the key raw moteriols for nitrogen fertilizers are
hydrocarbons. Hydrocarbons are abundant and there ars no
anticipated shortoages of hydrocarbons for the production of

nitrogencus fertilizers.

The USSR, lLatin America and West Europao are the

regions where nmmonia production reaches to highest levels.

The ommonia reguirement of Torog is met by imports,

mainly from Libya, USSR and Trinidaod.



5.5.3 Urea

In the fertilirer sector urea hos been occepted as a

primary source of nitrogen. It is the most economic nitrogen

fertilirer suitable for direct application to the soil and,

at the same time, of use in compound fertilizer prodouctian.

With so many urea plants mrbund the world it is not
practicnl to discuss individunl producers. Yet, it remains
true thot Western European Countries are the biggest
exporters of urea, with the Communist block countries, USA
and Japon ¢lose behind.

Toros procures its requirements from Italy, Libya,

Hungary, Romania, and USSR.

5.5.4 Sulfuric Acid

The main row material for sulphuric aocid is sulphur.
Approximotely 92 per cent of sulphur is used in sulphuric
ocid production, ond of this ocid production about 60 per

cent is for phosphate fertilizer.

bue to its relatively small deposits ond the small
production of sulphur as a by-product of 0il refinery
operation, Turkey con meet only o minor portion of its

sttlphur requirements for fertilizer production.

Torws swpplies its suvulphuric ocid reguirements

mainly from Algeria, Italy and Spain.

[
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5.5.5 Potassium Chloride

Potash fertilizer production is tied to potash salt
deposits which ore even more localized than phosphate rock
mines. In the devélnping countries potoash is produced almost |

exclusively in Europa, the USA, the USSR, Canada and Israel.

The potossium chloride requirement of Toros is met

by imports, mainly from Jordan and Isroael.



VI. PRODUCTION CONTROL SYSTEM FOR TOROS

Production planning is the function of monagement

which plans, directs and controls the material supply and

processing activities of an enterprise, over some future

time period, in response to the forecosted demond for the

products or services.

WVithout an accurate sales progrom it is difficult to
achieve the optimum use of lnbmur,-plmnf and caopital. The
decisions how many to sell and when to sell them are subject
first to the limitations of labour, plant ond capital
copocity. Inside this limitation, the extent of the total
market oand the proportion which con  be attacked at
reasonable soles expense, arg foactors which will affect the

fingl decision.

1f a production progrom is odapted .which is
identical with the sales program, good copital wutilization
will be achieved, but there will generﬁlly be considerable
losses due to uneven utilization of plont.and labour. If the
snles requirement dotes ore ignored and o production progream

is developed which succeeds in producing the right

quantities during the year, ond in-achieving good labor and

plant utilization by producing all products ot an even rats,
capitol utilization will‘ be very poor, because finished
products will be produced during periods when they can not

be sold and lorge stocks will accumulate.

%]
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Production planning is the job of developing a
production program which will give delivery of products at
the times required to meet the soles prngrmm; Inside this
primary aim, the program should be so orronged that is gives
the best possible compromise between even looding of labour

-and plant and the optimum use of capitol.

The chaorccteristics of fertilizer production of
Toros haove been explaoined in detail in  Chaopter V. To
summarize, there are three end prmducts,lNPH (20,20.0), NPK
{15.15.15) and DAP. MAP is on intermediaie'product utilized
in compound fertilizer production. Phosphoric acid, ammonia,
urea, sulphuric ocid and potossium chloride ore the basic
raw materials and, coating oil, coating dust, filler and
polyethy;ene bags ore the ouxiliory roaw materials. The
production complex consists of three moin units: (a) NPK

Unit; (b) DAP Unit; and (c?} Bagging Terminal.

The composition of the planning function such as the
techniques used, and the degree of detail depends in part on
the planning horizon or the length of the period for which
plans aore to be made. The minimum planning horizon generally

covers o term ahead which is short enough the maoke accurate

snles forecaosting possible, but still long enough so that if

a change of plans is necessary in the future it can be mode
without excessive obsolescence or an  increase in capital
tie—-up. The planning horizon for Toros's production system

has been determined as three months or nine ten-days
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periods, depending on the degree tﬁ which fertilizer demand
con be reasonably forecasted. This plonning horizon is long
enough to cover the cumulative lead time down through the
product structure. The periods are termed as 1/1, 172 .

I11/3.

Fertilizer soles over the planning horizon hove been
forecasted based on past performonce, considering also  the
domestic and international bids that have already resulted
in favour of Toros. Other relevant data such as the onnual
faftilizer usage rates and prices, etc. hoave been determined
considering the Toros budget for year 1987 as o base source.

(Appendix B)
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.1l ABC Arglysis

Inventory analysts claim that about 80 per cent of a
firm'= inmnventory costs are coused by 20 per cent of its
inventory items. The extent to which the inventory of an
item is controlled should depend on the relative .impDrtuncE
of the item on some scale. Today, - with the computer
availoble, posting of inventory records is not expensive.
Nevertheless, the principle of separating the vital few is
still as wvolid ns‘ it ever was. Aggrepgote inventory
management requires management attention; certainly
mancagement attention ought to be devoted to those inventory

categories that generate the greatest cost.

ABEC Analysis involves ranking inventory items by
annual costs of usage, sa that the wvital few items that
éonstitute most of the inventory octivity can be given the
highest level of management attention, and the trivial many

correspondingly less attention.

-
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&2 Inventory Planning

For our proposes, an inventory may be considered an
acccumulation of a commodity that will be used to satisfy
some future demand fbr that commodity. Analysis of inventory
problems initially‘ involves o study of the system to
determine its basic structure ond boundries, the objectives
thought important in the system operotion, and the variables

that nffect the degree of attoinment of these cbjectives.

Inventory control in Toros is concerned with the
control of the quantities oand monetary wvalues *o0f oll rTaw
materiols (phosphoric ocid, ommonia, urea, sulphuric ocid,
potossivm chloride, cooting oil, cocting dust, filler and
polyethylense bags), intermedimte product (MAP) and end
products (NPK (20.20.0), NPt (15.15.1%) and DAP ) ot

pre—determined levels or within sofe limits.

Inventorving of a commodity should be justified by
benefits accrueing from one or more functions served by

inventories. Among the more important reasons for

inventories ore those reloted to economies of scaole in

production and procurement to fluctuating requirements over
time, to a desire for flexibility in scheduling sequentiol
facilities, +to speculation on price or cost, and to

uncertminty obout reguirements and replenishment leod times.



Inventories are mostly. caoarried because of
uncertointies that exist. There are  mony SOUTCes of
uncertoainty in inventory processes. Ferhops the most  common
one for Toros is the demand ﬁrmcess. Although future
Eertilizer consumption in Turkey and Toros's market shaore
can be projected from past performance to some extent,
degree of fertilizer sales usuclly are not known with
certainty, but must be forecosted and these forecasts are,

of course, subject to error.

Uncertointy that mokes carrying inventory attractive
may also result from sources related to resupply process. As
lmentioned previously, Toros imports all of its wvitoel row
materinls. The lead time for these items range from three to
four ten-doys periods with on observed varionce of about a
period. Therefore sofety stock to avoid shmrtages' when the

lead time is unusually long may be justified.

Inventories oaore sometimes corried because of
anticipoted changes in the cost of commodities. The share of
raw materials in the final cost of a fertilizer pécduct is
relatively high. Fertilizef rﬁw ﬁmteriml prices are very

sensitive to demand/supply trends and fluctuations have been

obeserved quite often in the post. Therefore, it ig preferred‘

to hold o certoin amount of finished goods inventory to

avoid raw materiaol purchases during periods of peak prices.
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In oddition, Qhen foced  with o  demand that
fluctuctes over time, os in the coase of 0 seascnal  product
like fertilizer, it is desirable to build inventory during
peripds of low demand in anticipotion of peak  demang in
coming periods. This build-up inventory permits Toros to
opernte ot o fairly constant production rote over the entire
seoson, thereby avoiding the costs of changing production
rotes, This inventory also helps to avoid overtime,
subcontracting or lost =sales to other fertilizer producers

and bonckorder penalties during periods of peok demond.

The focal issue of inventory control is to fix, for
every item, sepoarote volues for each of the following stoch
levels I (n) economic order guantity, (b} order’ point, and

() safety stock.

(A) Econpmic Order Quantity

Many componies with highly successfull production
ﬁnd inventory monagement systems Qse some  order gquantities
set by judgemesnt. Befting the right materioal to the right
ploce ot the right time émni generate very significont
results even though the order quantities have not been
EDmputed *scientifically’. Getting the right quantity ot the
wrong time does not accomplish mnyfhing. A O CONSEqUENCE,
economic order gquantity calculations get much less attention

today.



Independently calculntedrurder quantities sometimes
have a disadvantage in thot they usually will not match
reguirenents. Fertilizer production is a continuous process
and compound fertilizers and DAP are being praoduced
independently in different production units. In the compound
£ertili£er unit, the set-up period in chonging over from NPK
(20.20.0) production to NPK (15.15.15), or vice Qersn, tokes
three to four hours, which is negligebly small. Therefore,
the lot—-sizeed production method is not procticed. #As  for
auxiliary row maoterials, they ore procured eosily from
near—by sources ot virtudlly no fixed component of
replenishment costs; and thus they aore replaced only when
depleted. Therefore, except in coses ' ©of imported raw
materials, it is reclly eore important to order the
requirement‘quantity than the economic eorder size in Toros,
and the production planning system have been computerized in

this manner.

For the theoretical calculation of the economic
order gquantities for imported row moterials, the
deterministic single item model with static demand aond no

backlogging rose is applied, so the equations involved are @
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i x PV

where EOQ = Economic Order Quantity
RY = Fixed Component of Replenishment
Order Cozts
Uy = Annual Usoge Rate

PV = Unit Variable Cost of Purchase,

i = Annucl Inventory Corrying Cost Rate
and,
. . 173 :
SV = N x 1V x (W) (2)
vhere 8Y = Safety Stock Level

uv = Annual Uémge Rote
W = Vaoriance of Lead Time
N = Constant (depending on the

ABC code of the inventory item).

The best particular policy structure and the best
" voluves of the parameters of the policy for a given situotion
will, of course, depend on the nntﬁre of the economic losses
affected by the policy. Certoin revenues and costs are

affected by the choice of an inventory policy.
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The cost of corrying inventory is high in  the
ferfilizer industry. In Toros, fhe major classes of costs
are inventory holiding, procuresent, shortoge ond system
operating costs. Inventory holding costs include
deteriorotion, inventory toxes, inventory insuronce, storoage
costs mnd of course, cosf of capitel. Fortunctely, the
obsolescence factor is not valid for the fertilirzer
industry, as the required fertilizer specifications do not
normally change over years. The doaily cost of storage, per
physical ton is higher for the high—-onaolysis fertilizers,
-i.e, the producte of Toros, bécuuse the greoatest port of the
stoirage cost is the interest cost based .nn the products
value.

Procurement tosts both in purchasing and prodouction
situations consist of a component that is independent of the
procurement lot size and d component that wvories with the
lot size. The fixed components of Toros's procurements for
the imported row moterials ore very high. The imported row
materinls are mostly delivered by sea and it should be
obvious thot the grectest portion of the sea tronsportation

costs occur independently of tonnage carried.

If o demond for o tempororily out-of-stock item

occurs, the economic loss depends on whether the shortage is’

bockordered, is satisfied by substitution of o similar item
or is cancelled by the customer. In all cases, there may be
added information processing costs and loss of goodwill

becouse of customer dissatisfaction. An  important, but



difficult to canalyze function of inventory control is to
improve service to customers. chn'.i..l.ability of fertilizer
supplies in the right combination, ot the right place and at
the right time is extremeiy important. To obtain the
expected performance, fertilizers should be opplied to the
so0il at the ’right time'. Thus when a demand is not met by
Toros, it is more probuble thot the sole will be lost  to
other producers whose products care more or less the soame

than will be bocklogged.

When o series of production facilities are manoged,
inventories of the material in process betwsen facilities
will permit more independence in the scheduling of these
facilities. Both for this remson and. far the sake of
ottoining flexibility in converting the intermediote
moterial, which is utilized by more thon one product, to the
actually demanded product, Toros prefefs to hold in
inventory of larger quantities of MAP, than of NPK (20.20.0)

or of NPK (15.15.15).

It needs not need mentioning that inventory control
olso haos, close ties with the financial function. The stocks

in a factory have all cost money oand they represent o

certain amount of capital tied up in production. The'

inventory control must be so administered that it coauses the

stock investment to be maintainsd at on optimum level.



(B) Order Point

There are two fundementol methods for scheduling,
the order point system aoand the material reguirements
planning (MRP). These two methods ore guite different in the
woy they handle ordering. The order point system assumes
that each item in inventory is independent of all other
items and can be ordered independently. MRP treats items as
if their priprities are dependent ond it colculotes future
demands. The *independent/dependent demand? principle states
that _the order - point method showld be used only o
independent demand items, while MRP should be used for

dependent demand items.

The time from the moment it is determined that an
item neseds to be replenished until the time that it is
determined thot is back in inventory ond once more available
is termed as the ?lead time’. The order point method is
bosed on some forscost of demond over the replenishmeﬁt lead
time and adding safety stock to it. When the total steock on
hand plus on order folls below the order point, o new supply
is ordered. Time phaosed MRP shows planned orderé Vin..their

proper relecnse times based on the lead time. A plonned order

is crented when the projected available bolaonce goes below |

zero or safety stock. In other words, planned orders ore

ofiset by lead time from the net requirements.



When a reorder is placed'this"time depénds on  the
gunntity of the order placed last timé. Time phasing the
order point putes the emphoasis on keeping  the priority
correct an open orders, facilitates copocity and lower level

moteriols planning, and hondles lumpy known future demands.

{C) GSnfety Stock

To prote;t against losses, resulting from shortoges
when the cctual demand exceeas the forecast, it is often
economic to carry inventory above the level thot would
result from planning. This extro inventory is called the
sofety stocky, ond the amount required is o function of the

uncertainty in the forecast.

It is possible toluse the émfety stock technigue
with MRP. It is importont to remember, however, thoat sofety
storks tend to dilute priorities. With the designed MR
system, wmuch less safety stock is needed s it can
rensnndbly be colculated over the shortest reosonable lead
time. When leoad time can be varied, it becomes more
importont to plan ohead and replan priorities than to
compute. safety stocks precisely. In cases when actual demand
ig less than the farecust; _sufety stock represents
unnecassary cdditional inventory investment. MRP reacts to
increases ond decreoses in demand by revising need dotes né

open replenishment orders.
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In cdnstructing the MRP -éystem for Toros, safety
stocks are kept to a minimum oand mré planned only in the
moster schedule. Additionol sofety stocks for the low level
items are not usually plaonned, since they have already been
included in the muster schedule, in terms of the finol
fertilizer products. In the model it is assumed that there
is ne storage reqpirement if fertiliger islpraduced ond used
during the some period. Thus, soafety stock lgvels for only
NPE (20.20.0), NPKE (15.15.15), DAFP and HQP ore determined to

meet ten days requirements.

Another fact which is considered in designing the
irventory control system for Toros is the moximum stoarage
capacities. Row materials for fertilizer preoduction reguire
specially designed storage focilities. The existing complex

includes storage tanks for phosphoric acid, ommonia and

sulphuric acid. The planned orders for these items are

relensed considering the maximum ~ available storage

capacities at thaot time.

oHa



&.53 Bill of Moateriols

Materiol Requirements Plonning requires o Bill of
Hmteriulg (BOM)Y. BOM identifies how the end product is
manu factured, specifying oll subcomponents, their segquence
of build~up and their quantity in eoch finished unit. BOM is
a structured parts list that shows whot material *goes into?®
the product ond represents the way the product flows. The
output éf the Bill of Materials praogram is a lower
triongulaor matrixk whose elesents shéw the total requirements
of each inventory item. The procedure of the Bill of
Materials progrom is explained in detail im Segem’s

study.(8)
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6.4 Moterial Requirements Planning

Scheduling is the key function in production and
inventory management. The function of scheduling is to
specify when, in colendar time, certain events are to tuke
ploce with respect to btoth the inputs ond outputs of a
system. The decisions about the timing  ond sequencing of
work must be related to certonin measures of system
per formonce. A workable, formal system can be used to
respond better and foster to the needs of the marketploce,

to reduce ihventary, oand to improve productivity.

Timing is pnrticdlmrly importont where pricrities
ore dependent, where there are parts that go into
assemblies, where o semifinished component eust be ovailoble

in order to manufocture the finished component.

Todoy with computers readily availoble, ond low &ost

file storcge, to computerize the MRP system is a reasonable

approach. The computer using MRP tokes o master schedule,w

looks up the bill of moterial in its own files to find out

what ' moterinl is required to monufocture the product in  the

schedule, and then checks the inventory to see if  the
moterital is on hand. 1f the moterial is not on  hand, it
tells the planner to order it and tells him when it will be

needed. 1f the materiaol is already on order; it will



reevaluate the due dates on  that materinl and  tell the

planner if the due dotes need to be chonged.

Probably the most important nspect of MRP is  the
moster schedule. For out in the future the master schedule
is usually a forecost of anticipated production. Over the
near term,‘it is o fairly precise statement of whot the
company intends to produce, since oactual customer ordeps
were used as the bosis for the master schedule. A&s actual
customer orders do come in, actual known demond replaces
forecaost as the prime reference in making g moster schedule.
The master schedule is not a one time statement of some
prmduction objectives, it is an ever chonging handle that
enables us to manocge .a modern production and inventory
manogemsent system. Moster scheduiing is the job of fiwxing
starting and finishing times for the wark on the mnjor
product units. The master schedule produced at this stoge is
in effect a timetable, which shows when the work on each
major part of\the product must be stoarted and finished if
the whole cnntruct. is top be completed by the required
delivery or completion dmté. Uhen a plonned order moves into
the current period and is released, it is converted tao a

*scheduled receipt’.

The MRP program references the bill of moterials  in
the moster schedule and thus moterial requirements are
gengroted. In o time-phosed MRP system, gross reguirements

are netted, thot is deducted from the inventory on hand and
)

n
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on order scheduled receipts to project con ovailoble balance.
When requiremsnts exceed the amount on hand and on order, a
negative bolonce, or net requirement results., The net
requirement is converted to o lot size if necessary and is
then offset by the lead time to creote a planned order
release. Planned order releases ot one level in the product
structure genercte moterial requirements in the proper time
periods at lower levels. The planned order relecses from MRP

ore used as input to the CRP program in‘return.

The moster schedule itself should be revised if  the
required material or copocity is not aveileble. Modern MRP
iz an approach for calcdlating motericl reguirements not
only to generate replenishment orders, but also to
reschedule open orders to meet changing reguirements. Thus
when wusing MRP, uncertainty exist only .at the master
schedule level. Schedules for all supporting moterial wili
be geared to the master schedule. Once o program bhas been
andapted, the next job is to place orders on the buyer ond on
the procegéing departments for the moteriols mnd parts
needed to make the'prdducts,-mnd to so arrange the ordering
quantities ond delivery schedules that all items are

delivered in time to meet the production program.

n
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6.5 Copacity Requiresments Flanning

The task of CRP is to match the production plans and

schedules with the productive capaobility of the production

centers. The capocity of a production center is determined

by the maonpower ond facilities comprising that center. At «
production center, operations ore performed that wutilize a
certain amount of the capacity of the center for eoch unit

of product processed.

A& time phased MRP not only releoses orders, but it
also generotes planned orders that aoare used to creonte
lowerlevel moterial requirements. CRP con beg made then by
taking into naccount the hours by production center by time
period needed to produce the plonned order releocses. CRP
makes a tentative plan to show the capacity thot is needed.
This con be compared with the actuol copocity available to
determine whether or not the moster schedule con be met. In
the event the required omount of copacity is not ovailable,
the deﬁuiled CRP report showing. the individual released
orders making up the coapocity requirements for o given time
period will‘be referenced. The reéults of the program ore
useful for the decisions on increosing the number or shifts,
working overtime, or altering the master plan. The master
schedule can then be revised and a new MRP and CRP  progrom

can be run.



The CRP progrom has been so designed that  the
capacities mf the Toraos production units are measured in
terme of inputs of the system, such o$ mochine or lobour
hours. At any given time, the theoreticol caopocities of the
Toros production units, that is the stondards of the
fertilizer production proéess, are adjusted to a normol or
net operating copocity. The latter ollows for operating
interruptions suqh as absence, vacations, ordinary repairs,
set-ups, machine foilures, material delivery delays and

management errors.

The production activities in the Toros NPE  ond DAP
units are Continuouslfmr 24 hours, while the number of
shifts worked in the bogging terminol vories depending on
the work load. To aid the following steps in decision
makirng, the CRP mpdule is progrommed to show the extent of
operating time in excess of nominal copacity (one shift/day)
ond in excess of maximum copocity (three shifts/doy) or

further available time of the production wunit.
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VII. SuUmMMARY OF FINDINGS

The results of the production planning system,
epecifically designed for Toros, are submitted in Appendix C
vs computer outputs in tabulor form. The conclusions derived
on eoch module of the production plenning system dre

summarized in the following sections.

o
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7.1 ABC Anclysis

As previously explaoined in more detail, ABC Analysis
groups inventory items intd three cotegories, ond determines
the degree of control for eoch category. The results of the
ABL Arnalysis for the fertilizer manufacturing company can be

summarized in the following table 3

‘A ITEMS B* ITEMS YC* ITEMS
NPIK (20.20.0) NPE (15.15.151? Ammonic
MAP DAP Sulphuric Acid
Phosphoric Acid Potas=sium Chloride
Ureao ‘ Coating 0il

Coating Dust
Filler Moterial

Polyethylene Bogs

The ABC Analysis reveals thaoat NPK (20,.20.0), MAP,
phosphoric acid ond urea, constitute most of the inventory

pctivity and thus aore categorized as *A' items. Despite the

common belief that the shore of row materials in  the totol

cost of final fertilizer product is high, the ABC Analysis
shows thaot the total row moateriol cost is mostly mode up of
two items, phosphoric acid and urem. The inventory control

system for the 'AR' items should have the following



characteristics ! (a) small safety stock level; (b) frequent
inventory review; (c) fregquent orders] (d) detoiled records;

and (&) most capable personnel.

The reswlts of the ABC Analysis also reveal that the
other two products of Toros,.nmmely compound fertilizers NPK
(15.15.18) and DAP should be treoted as 'B* items. All the
other row materials of fertilizer production, most of which
are required in small guontities aond are foirly obendont,
are grouped under 'L’ gotegory. Characteristics of 'C* items
will be the opposite of 'A' items ond choracteristics mf"B’
.items wi;l fall between those of to "A' and 'C? items, that
is ¢ (@) medium gquantity of safety stock; (b) less frequent
review; (c) less frequent orders; (d) less detailed records;)

and (e} average personnel.

]



7.2 Inventory Flanning

As it is known, the focal issue of inventory control
systems is to determine the economic order quantity, order
peint and sufety.stnck levels for the inventory items. 1t is
cbvious that the production control system desighed
specifically for a company should consider the basic
structure and constroaints. As explained im detoil in the
previous segtions, economic order gquantities ore calculated
only for the imported row materials in  Toros. Other raw
tmaterials are pra:ﬁred easily from near—-by sources and are
replenished os required. In addition, sofety stocks are kept
only for the intermediu£e and end products and at a minimum
level, being dependent on the ABC category of the item. It
is interesting to note that the findings of the designed
inventory control system coincides with the common praoactice
in Tores. The outputs of the Inventory Planning, i.e. the
economic order gquantity, leod time and sofety stock level of

each inventory item ore inputted to the MRP program.



7.3 Bill of Materiacls

The computer output of the Bill of Matericl
programming, submitted in Appendix D is self-explanctory and
requires no further comments. Indeed the outputs of this
program do not hove o significant meoning by itself, but

they are used as dota for the MRP progroam module.



7.4 Moterial Reguiremsnts Plonning

The mnteriml_requirements planning computer program
has three time-phaosed cutput tobles; naomely, Net Requirement
Amounts, Bross Requirement Amounts, * and finally, Material
Requirements Planning. The wvalues for eoch item in  the Net
Requirement Amounts table pravide the answer to the simple
guestion such as 'how much of urea is needed to prﬁduce 100
tons each of NPKE (20.20.0), NPK (15.15.15) and DAP 7°.1In the
calculotion of these volues, only the build-up sequence and
process qucantities are considered. The Gross Regquirement
Amounts taoble 1is an intermediate step in the Material
Requirements Planning. As the plonned orders ore released at
one level in the product structure, gross requirements are

genercted at lower levels in the proper time units] and the

final requirements for these low value items can be observed

from the Bross Requirement Ammqnts table. The Material
Reguirements Planning table goes one step further and
falenses orders considering the economic order guontities of
the inventory items. The production and pracuremeﬁt crders

should be given in cgreement with this output.



7.5 Capority Requirements Floanning

The QRP program moatches the MRP results with the
productive capability of ihe production wunits. When the
time-phased capocity requirements planning cutput table is
observed, it is noticed that the work load of the NPE and
MAP production wunits and that of the bagging terminal
exceeds the maximum man-hour and mochine-hour caopacity of 75
hours made up by three shifts per day. On the opther hand,

productieon time is further availeoble at the DAP unit.

7-4.1 NPE and DAP Units

The work lood of the NPK unit, that is in excess of
the moximum available capacity has been calculoted in the

progrom as =

Hours Exceeding Maximum Copacity @

1/1 1/2 1/3 1171 11/2 11/3 111/1  III/2 111/3

o -0 87 111 159 15% 8] 39 39 .

Converted into product tons, wuvsing the uveruget

processing times, the excess work inm the NPE unit becomes
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Torns Exceeding Moaximum copacity :

1/3 1/2 1/3 II/1 11/2 11/3 XIL/) I1l1/¢2 R11l/3

0 0 3625 L Lb25 L6225 0 1425 1625

Az the DAP wnit bas the flexibility of producing
compound fertilizers, it is ﬁcssible to tronsfer the excess
.productinn load of the NPK unit to the DAP wuwnit. The
compound fertilizer production rate in both units is  egual;
i.e. 0,024 mtph. The set-up time required to shift from DAP
production to NPE production is approximately 4 hours. Thus,
as the work lood of the NPK unit is reduced to the level of

Mm% i musm copocity, that of the DAP unit becomes !
Reguired Operating Time (DAP production) @

1/1 /2 1/3 I11/1 ii/2 11/3 111/ 1il/2 ITIILI/2

21 L0 LO Lo GO HO LO L) YO

Required Operating Time (NPK production)

1/ 1/2 I/3 11/ 11/2 I1/3 Iitrs1 III/72 1I11I/3

(] O a7 111 159 159 O 39 32
Setup Time
1/1 /2 1/3 1171 I1/2 11/3 11I/1 I1l/2 I1I/3

0 0 Yy 4 Y% L4 0 n "



Thus, tqtnl operoting time requifed in the DAP unit becomes

Total Required Operaoting Time @

1/1 1/2 i/3 11/3 11/2 11/ 111,71 I1i/2 111/3

21 40 131 155 203 203 40 83 83

Time Exceeding Nominal Copocity

171 178 1/3 I1/1 1172 11/3 1I¥/1 I111/2 X11/3
9] Q Y48 =10] 128 128 0 80 80

Time Excesding Maximum Capocity

171 1/ 1/3 II/1 11/2 1L/3 I1T/y I1il/2 1I1I/3

o 0 0 O O Q O o 0

Time Further fAvaileoble @

.
}-s
L]
S
I}
[
5]
=y
2
.
[y
[
ol
~

%)

11/3 I111s1  LYII/2 I11/3

1
+
w
N
o |
L
<
o

35 0 8

A= con be pbserved from the last two _cﬁlculntions,
as the work load of the NPK production unit is reduced to
the level of maximum émpﬁcity, the productive coapobility of
the DAP unit has been further utilized. Similaor colculations

can be fried on the results of the CRP program to finclize

the production plon. In cases when it is not possible to

mateh the production plans with the productive copability of
the production  centers, the wmaster schedule should be
revised; oand the MRP program stould bg re-run until more

satisfactory results are obtained.
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7.4.2 MAP Unit

.The work lood of the MAP umit, that is in excess of

the maximum available capoacity, has been calculated in the

program as &

Hours Exceeding Moximum Capocity :

is1 1/2 I/3 1171 1i/2 11,3 ~ 1I1ls1 EIl/2 111/3

) 10 35 74 74 o 0 0 )

Converted into product tons, using the overage

processing times, the excess work in the MAP unit becomes o

Tons Exceeding Maximum copacity

171 1/ 1/3 11/1 Ir/= 11/3 IXrs2 IIIL/2 111I/3

0 200 &70 1475 1475 0 ] Q. e

It is suggested that instecd of revising the master

s:hedulé,
as the ovailable MAP

production capocity. within the Toros premises is$ rot

sufficient to meet the existing demand during soms periods

of the planning horizon, ithe obove calculoted oamounts of MAP

should be procured from external sources.



&9

7.4.3 Bogging Terminal

As can be better observed from the progrom output,
the existing production plans do not fully utilize the

capacity of the bagging terminal.

Time Further Avoilable @

171 1/2 1/3 11/1 I1/2 I1/3 1I11/1 111/2 111/3

&7 39 19 15 7 7 25 27 27

Thus, possibilities of wuwtilizing the excess time
availoble in the boagging terminal by providing service to

third parties should be seeked.
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g

vV I N RECORD
REC _NO INTEGER
CODE : S TRINGHS
REPLCOST r REAL
"LEADTIME « INTEGER

ADVARIANCE : REGL

INVOUT : RECODRD
CODE STRINGHU
CRDQGUANT REGAL
LEADTIME : INTEGEHR
SSTOCH : REAL
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MFILE : REGCORD
C_NO : TNTEGER
THERCODE : STRINGHU
NCODE - STRINGHW
ESINTGO : REGAL
UF ILE : REGAL
TFILE REGaL




DFILE

REAL

PFILE

REAL




SFETLE RE AL
0SFILE : REGAL
ESFILE . REOAL
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GREQFILE

R E &L

HNREGFILE

RE AL

MmRPFILE

REaL




CFILE

REAL

OF ITLE

R EAL

ERFPFILE

REAL
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DATA FILES

B



NO CODE
1 001
2 002
M 003
4 004
5 605
6 00e
7 907
8 o0
9 009

10 010

it 011

12 012

13 013
HANE File

NANE

20.20.0
§5.15.15

Dap

KaP

PHOSPHORIC ACID
AUNONTA

HREA

SULPHURIC ACID
POTASSIUN CHLORIDE
COATING OIL
COATING DUST
FILLER MATERIAL

POLYETHYLENE BAGS

Number of Retords : 13

UNET

TON

TON

TON

TCN

TON

TOR

TOR

TON

TOK

TON

TON

TON

xu]



MO

PERTOD NAME

111
12
1/3
11/l
11/2
11/3
111
11142

I1/3

PERNAKE File

Nugber of Records : 9



KO

DEPTRAME File

PRODUCTION UNIT

NPK UNIT
NAP UNIT
DAP UNIT

BAGEING TERMINAL

Nusber of Records : 4

a3



1o

1

12

13

ABCIN File

20.20.0

15.15.15

DAP

HAP

PHOSPHORIC ACID

AMHONTA

UREA

SULPHURIC ACID

POTASSIUM CHLORIDE

COATING OIL

COATING DUST

FILLER MATERIAL

POLYETHYLENE BABS

CODE

001

002

003

004

05

006

po7

008

0By

010

01l

012

013

Nusber of Records :13

FURCHASE FRICE

..............

144000.00

133200.00

192000, 00

175000.00

276000.06 -

99000.00

81000.00

45600.00

76500.00

156000.00

52000.00

1060.00

108500000

ANNUAL USAGE

416000.00

706G0.00

440606.00

10060C.00

11700C.00 »

53000.00

12%080.00

1300600

20060.00

8406.00

4200.00

121760.00

2055.00



CODE

@01
02
003
004
005
006
007
008
.009
010
4ll
012

013

INVIN File

REPLENISHMENT CGST

G.060
0.000
0.000
0.000
50000000.000
50000000.000
16006000 . 660
10000009. 600
10000000, 060
0.800
0.000
£.000

0.000

Nugher of Records : 13

LEAD VARTANCE

1.00

1.00

1.00

1.00

0.00
0.00
0.00
0.00
0.80
.00
0.00
G6.00

0.00

&



10
11
‘12
13
i4
I5
16
17
18
19
20
21
22
23
24

25

26

2

FATHERCODE

001
001
001
001
001
001
001
001
002
002
002
002
002
002
002
002
002
003
003
003
003
003
003
004
004
004

004

BOMFILE File -

SONCODE

004
006
007
008
010
o1l
012
013
004
006
007
008
009
010
01
012
013
005
006
010
ol
012
013
005
606
010

011

No. of Records : 27

" GOESINTO

0.392
0.044
0.271
0.055
0.003
0.015
0.250
é.ﬁﬁﬁ
0.293
0.017
0,231
0.032
0.252
0.003
0.015
0.178
0.004
0.48]
0.228
0.003
0.615
0.060
0.004
0.372
0.155
0.003

0.015



D
N

TIME-PHASED DEMAND

NAME I/ 1/2 13 /1 112 1113 11111 111/2 11173
20.20.0 7000.000  7000.000  9000.000 11000.000 13000.800 13000.060  6000.000  7000.000  7000.000
15.15.15 4000.000  4060.000  4000.000  3000.006  3000.600  3000.000  3000.000  4000.000  4000.000
DAP 1000.000  100G.000  1000.000  1000.000  1000.000  1000.000  1006.000  iB0C.00C  1000.000
K4P 0.900‘ 0.000 0.000 0.000 C.000 0.000 {.000 0.000 0.009
PHOSPHORIC ACID 6.000 0.000 0.800 0.000 0.000 0.000 g.000 0.000 0.000
ANHONTA 0.000 0.000 0.009 0.000 0.000 0.000 6.000 0.000 0.000
UREA 0.000 £.000 0.086 0.000 0,000 0.000 {.000 0.000 0.000
SULPHURIC ACID 0.0060 0.060 0.000 0.000 §.000 0.000 0.000 0.000 0.000
POTASSIUH CHLORIDE C.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009
COATING OEL 0.000 0.000 0.000 0.000 - 0.000 0.000 0.000 0.000 0.00¢
COATING DUST - 0.000 0.000 0.600 0.000 .000 0.000 0.000 0.000 G. 0o
FILLER MATERIAL 0.000 0.000 0.000 0.000 0.000 0.000 G.000 0.000 0.00c

POLYETHYLENE BAGS 0.000 0.000 8.0G0 0.000 0.000 0.000 0.060 0.000 0.000



o
2K

ALREADY SCHEDULED PRODUCTION

{ANE 1/1 12 I3 - 11/1 11f2 /3 383! /2 11143
20.20.0 0.000 0.000 0.000 0.000 0.000 §.000 0.000 0.000 §.000
15.15.15 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.600 0.000
DAP 0.000 0.000 0.000 0.000 0.000 0.000 0.0600 0.000 0.000
Hap 0.000 0.000 f.000 0.000 0.000 0.000 0.000 0.000 0.000
PEOSPHORIC ACID 0.000 0.600 .000 0.000 0,008 0.060 0.000 §.000 0.000
AHHORIA 0.000 0.000 0.000 g.000 0.000 0.000 0.000 0.000 0.008
UREA C.000 0.000 0.000 0.000 0.000 0.000 £.000 0.000 {.000
SULPHURIC ACID 0.000 0.000 0.000 C.000 0.000 0.000 0.060 0.600 0.000
FOTASSIUM CHLORIDE G.000 0.000 0.000 0.600 0.000 0.000 0.000 0.000 0.000
(QATING OIL 0.000 0.600 0.000 §.000 0.000 0.000 0.000 0.060 0.000
{OATINE DUST 0.0800 8.000 0.006 0.000 0.000 0.000 0.000 0.000 0.000
FILLER MATERIAL 0.000 0.000 0.000 0.600 0.000 0.000 0.000 0.000 0. 000

PGLYETHYLENE BAGS 0.000 0.600 0.000 6.000 0.000 0.000 0.060 6.000 0.000



CODE
s
002
003
004
005
006
007
008
069
010
011
012

013

NAKE
2.20.0

15.15.15

DAP

NAP

PHOSPHORIC ACID
ANHONTA

UREA

SULPHURIC ACID
POTASSIUR CHLORIDE
COATING OIL
COATING DUST
FILLER NATERIAL

POLYETHYLENE BAGS

STORASE CAPACITY

0.000
0.000
0.000
0.000
0.000
6.000
0.800
0.000
0.060

¢.000

TON

TON

TeN

TON

TON

TON

TON

TON

TON

TON

P

T



COBE
o
002
003
004
005
006
007
003
009
010
01
012

013

NANE

20.2.0
15.15.15

DAP

AP

PHOSPHORIC ACID
ANMONIA

UREA

SULPHURIC ACID
PGTASSIUN CHLORIDE
LOATING OIL
COATING DUST

FILLER MATERIAL

_ POLYETHYLENE BAGS

ON HAND STOCK

15783.000
4505.600
1684.000
1500.000

11783.000
5611.000

15480.000
2380.000
3000.000

23.000
105.000
960.000

125.000

TON

TOH

TON

TON

TON

TON

TOK

TON

TON

TON

TON

TON

TON



10D
( UNIT
 UNIT
> URET

6INE TERMINAL

CAPACITY OF PRODUCTION UNITS

w1

I if2 I/3 11/1 I1/2 11/3 1111 11/2 111/3
75.000 75.000 75.000 75.000 75.000 75,000 75.000 75.000 75.000
75.000 75.000 75.008 75.000 75.000 75.000 75.000 75.000 75.000
75.000 75.000 75.000 75.000 75.000  75.000 75.000 75.000 75.000
75.000 75.000 75,000 75.600 75.000 75.000 75.000 75.000 75.000



NANE

20.20.0
15.15.15

DAP

MAP

PHOSPHORIC ACID
ANNONIA

UREA

SULPHURIC ACIDB
POTASSIUN CHLORIDE
COATING OIL
COATING DUST
FILLER MATERIAL

POLYETHYLENE BAGS

OPERATION TINES AT PRODUCTION UNITS

NPK UNTY

0.024

.024

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

MAP UKIT

0.000
0.000
0.000
0.050
0.000

© 0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

{HOURS}

DAP UNIT

0.000
0.000
0.040
0.000
0.000
0.000
0.000
0.000
0.060
0.000
0.000
0.000

0.000

R
V]

BAGEING TERMINAL

0.004

0.004

0.004

0.000

0.000

0.000

0.000

0.000

0.000

0.060

0.008

0.000

0.008
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NO

-

10

11

12

13

CODE

001

002

003

004

005

006

007

008

009

010

011

0i2

013

ABC ANALYSIS FOR INVENTORY ITEMS

NAME

20.20.0
15.15.15

DAP

HAP

PHOSPHORIC ACID
ANKONIA

UREA

SULPHUREC ACID
POTASSIUN CHLORIDE
COATING OIL
COATING DUST
FILLER MATERIAL

POLYETHYLENE BAGS

PURCHASE FRICE

UNIT CLASS
TOR X
TON |
TON M
TON - M
TON P
TON P
TON P
TON P
TON f
TON P
TON 4
TON 4
TOK P

144000.00
133200.00
192000, 00
175006. 00
270000.00
99000. 00
81000.00
45000.00
76500.00
156000, 00
52000.00
10006.00

108300000

o4

ANNUAL USASE  ABCCODE

416000.00 A
70000.00 B
44000.00 ]

100006. 00 A

117000.00 A
53000.00 C

12%000.00 A
13000.00 C
20000.00 c

840.00 c
4200.00 ¥
121700.00 C

20585.00 ¢



10
i

12

¢odE

ol
002
023
004
005
00e
007
{0
009
olo
0Ll
gi2

013

NAKE

20.20.0
15.15.15

D&P

H&P

PHOSPHGRIC ACID
ARNOHI A

UREA

SULPHURIC ACID
POTASSIUM CRLORIDE
COATING 0iL
COATING BUST
FILLER NATERIAL

POLYETHYLENE BAGS

IHVENTORY PLANNING

UKET L1458

TON H
ToK "
TON "
TON H
TON P
TON P
TON P
TON 4
TOM p
TON P
TON p
TON P
TON P

ORDER QUANTITY

0.000
0.000
0.000
£.000
8164966
9075.356
7000,203
2981 .424
2636.238
(.000
0.800
0.800

0.000

LEAD TIME

SAFETY STOCK

5777713

1944444

1222.222

13048.389

0.0060

0.000

0.860

(.000

0.060

6.000

0.009

0.000

0.000

25



10

i

12

13

CODE

001

62

003

064

005

00&

07

008

009

010

NANE

20.20.0

15.15.15

111

HAP

PHOSPHORIC ACID

AMMONIA

UREA

SULPHURIC 4CID

POTASSIUN CHLORIDE

COATING OIL

COATING DUST

FILLER MATERIAL

POLYETHYLENE BAGS

INVENTORY PLANNING

URIT CLASS

TN N
TON b
TOR N
TON #
TOK P
TON P
TOM P
TON P
TOH P
TON P
TON p
TOH P
TOK P

ORDER QUANTITY LEAD TINME
0.000 0
0.000 g
0.000 ]
0.000 1

3060, 000 3
2000.000 3
7062.000 3
3000.000 3
3060.600 3
0.600 0
0.000 0
0.600 0
0.0600 0

SAFETY STOCK

5800.009

200¢. 000

i20G.000

1400. 000

0.600

0.000

0.600

0.600

0.600

0.000

§.060

0.000

0.009



{13
60l
802
003
004
005
006
007
il
069
¢10
611
012

(13

061

0.000

0.000

0.000

0,392

0.000

0.044

6.271

0.053%

0.000

0.003

0.015

0.250

0.004

002

0.600
0.000
0.000
0.293
0.000
0.617
0.231
0.032
0.252
0.003
0.015
0.178

0.004

UKATRIX

603 004
6.000 0.000
0.000  0.000
0.000  0.000
0.000  ©£.000
0.481  0.572
0.228  0.155
0.006  ¢.000
0.600  0.000
0.000  0.000
0.003  0.003
0.015  0.015
0.660  0.000
0.004  0.000

005

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

0.000

0.000

0806

0.000

g.000

0.000

0.000

0.000

0.000

0.000

0.000

0.600

0.000

0.000

0.000

0.000

007

0.000

0.000

0.000

0.000

0.000

0.000

8.000

0.000

0.000

0.000

0.000

0.060

0.000

0.000
0.000
¢.000
U;UUU
0.000
0.000
6.000
0.000
0.000
0.000
0.000
0.600

0.000

0.000

0.000

f.000

0.000

0.000

0.000

0.050

¢.000

0.600

8.000

0.600

0.000

0.000

616

0.000

0.000

0.000

0.000

0.000

0.000

§.000

0.000

0.000

6.000

¢.000

0.000

0.000

o011

0.000
¢.000
D.068
0.000
0.000
0.000
0.000
g.660
0.000
0.000
0.860
0.060

0.000

012

0.099

0.000

0.000

0.008

0.000

0.000

¢.000

G.000

0.000

G.000

0.000

0.000

0.000

w7

013

0.000

0.060

C.Gob

0.000

0.000

0.60¢

0,009

0.060

0.000

0.000

0.000

6.000

0.00¢



J0BE

o6l

002

0a3

004

095

086

007

093

009

610

011

0i2

013

0ol
1.008
0.000
0.000
0.392
0.224
0.105
0.271
0.055
0.000
0.004
0.021
0.2350

0.004

002

0.000

1.000

0.000

0.293

0.168

0.062

.23

0.032

0.252

0.004

0.019

0.173

0.004

THATREX

Bo3

0.000

0.009

1.000

0.000

0.48}

0.228

0.000

0.000

{.008

0.003

0.015

0.060

0.004

(04

0.600

0.000

0.000

1.000

0.572

0,155

0.000

0.000

0.200

0.063

0.015

0.000

6.000

005

0.000
0.000
0.000
6.000
1.000
0.000
0.000
0.000
0.000
0.600
0.000
§.000

6.000

006
0.000
0.000
£.000
0.000
0.000
1.600
(¢.000
0.000
0.000
0.000
0.000
0.000

8.000

007

0.000

0.000

0.600

0.008

0.000

0.009

i.000

0.000

0.000

0.0060

0.000

0.060

0.060

008
0.000
0.600
6.000
0.000
0.000
0.000
0.000
1.000
0.000
6.000
0.000
0.060

0.060

00%

0.000

0.000

b.000

0.000

0.000

0.000

0.008

(.000

1.000

0.000

0.0600

D.000

0.000

010

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

1.060

0.000

G.000

0.000

011

0.0G00

0.080

0.008

0.000

0.000

0.000

0.000

0.000

G.600

0.000

1.000

0.000

0.000

012
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
6.000
0.000
1.000

0.000

X

.08

0.0d

0.00¢

0. 00(

0.00

0.0

0.00C

0. o0l

0.00¢0

0. 6o

0.00

0.00

1.06



NET REQUIREMENT AMOUNTS

NET ANOUMIS REQUIRED :
NAME INIT  CLASS 111 1/2 113 /i 1 ns 1N mj /3

CODE

ol 20.20.0 TN L] 7000.000 7000.000 9000.000  11000.000  13000.800  13000.000 6000000  7000.000 7000. 000
g2 LB TN L] 4000.000 4000.000 4060.000 3000.000 3000.000 3600.000 3000.000 4000.000 4000000
003 AP . TN N 1000. 800 1000.000 1000.000 1000.000 1900.000 1600. 060 500,500 100G:.000 1060000
004 NAP Tk N 3916.000 3916008 4700.000 $191.008 $975.000 $975.000 3231.000 3916.000 3816.000

005 PHOSPHORIC ACED TN 4 ane 7.1 317).480 3482.528 3901.290 3901.2%0 2330.624 722.718 722.718

10
1
12

13

04 AMNONIA TON r 1210.560 1210. 560 1420.100 1567.205 1776.72% 1776.725 1043.405 1210580 1210.580 ‘
007 UREA TN 4 2821.000 2621.000 3363.000 3674.000 4216.000 4216.000 231%.000 2821.000 .2321.000
008 SULPHURIC ACID L[] ’ 513.000 S13.000 623.000 0].000 11,000 a1t.000 426.000 313000 513.600
00 POTASSIUM CHLORIDE  ToM L4 1008.000 1008.000 1008, 000 756.000 756.000 736.000 756.000 1008.000 1008.000
010 COATING OIL Tow 47.748 .48 56.100 60.573 68,925 68.925 39.693 7,740 47.748
01l COATING PuST L] 28740 238.740 - 280.500 302,665 4625 4625 198465 238.740 238.740
012 FILLER MATERTAL TON 2522.000 2522.000 3022.000 3344.000 J944.000 3944.000 2094000 2522.000  2522.000
013 POLYETHYLEMNE BAGS  TON 45.600 45.600 53.200 §7.000 64.600 64,600 36.000 45.600 43.600



10
11
12
1

CoDE

o]
on2
o3

004

o10
o
012

013

NANE

20.20.0
15.15.15

DAP

MAP
PHOSPHORIC AID
ANMONTA

UKEA

SULPHURIC ACID
POTASSIUN CHLORIDE
COATING 01L
COATING DUST
FILLER MATERIAL

POLYETHYLENE BASS

ONIT CLASS
™ n
™ N
™ N
™ N
™ e
w e
™ P
™o
™ P
™
™ ?
™ P
)

GROSS REQUIRENENT ANOUNIS

GROSS ANOUNTS REOUIRED

mp

11 142 1/3 11 /2 13 mn 112
7069.000 T000.000 9000,000  1J0DO.00D  13009.000  13000.500 6000.000 7000. 000 7000.000
4000, 000 4000.000 4000.000 J000. 000 J3000.000 Jo00. 000 3000.000 4000.000 4000.000
1009.000 1000.000 1000. 000 1000.000 100,000 1000.000 1000.000 1000. 000 1000.008
438.035 2746664 4700.000 5191.000 5975.000 $975.000 3231.000 1916.000 3%16.000
1785.021 7480 352,528 390).2% 3501.2% 2330624 722718 B8 481.290
556,985 1200.848 1496.205 1688.725 1776.725 135].405 1149.580 1210.588 603.600
M55 2012607 3363.000 3674.000 4216.000 4216.600 2319.000 2621.000 2821.000
47.840 348.935 §23.000 701.000 811.000 811.000 426.000 513.000 513.000
376,740 1008.000 1058.600 756.000 756.000 756.000 756.000 1008.00 1008. 000
14.087 4,151 §7.513 62.925 £6.925 60,693 4.7 7.4 35.000
70.435 205,235 287,865 J14.625 4628 303,465 208.740 238,740 180.000
297.010 1776.250 3022.000 J344.000 3044.000 3844000 2094.000 2522.000 2522.000
34.265 53.200 57.000 64.600 64.600 38.000 43,600 4$.600

7.642

00T



10
H|
12
n

002

003

007

010
ol
02

013

RAME
20.20.0
15.15.15
bap
nap
PHOSPHORIC ACID
ANNONIA
UREA

SULPHURTC ACIR

"POTASSIUN CHLORIDE

COATING Q1L
COATING DUST
FILLER MATERTAL

POLYETHYLENE BAGS

UNIT

TN

TN
T
0
Ton

BT

ToN

1o
™

Tou

TOM

CLASS

BATERIAL REQUIREMEMTS PLANNING

AHOUNT T0 BE PRODUCED/ORDERED

ms

N if2 113 1nh 11f2 nn i1 IiIIZ ANOUNT TN STCK
0.000 4017.000 9000.000  11000.000  13000.000  )3D00.00D 6000.000 7600.000 7000000 0.000
1495000 4000000 4000.000 3000.000 3000.000 3060.000 3000.000 4000.000 40100000 0.000
$16.000 1000.000 1000. 000 1000. 000 1000.000 1000.000 1000. 000 10600.000 1000.000 0.600
2694.699 4700.000 5191.000 5975.000 §975.000 3231090 3916.000 3916.000 . 0.000 0.008
8000.000 0.000 0,000 #000.000 0.000 0.000 0,000 ¢.000 0.000 3241.9%9
0.000 $000.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 $5538.785
0.000 0.000 7000 000 0.000 7000.000 - 0.000 0.000 0.000 0.000 £050.000
0.000 3000.000 0.000 0.009 0.000 ¢.000 ¢.000 0.000 0.000 982.000
3000. 000 b.000 0.000 0.000 3000000 0.000 0,000 0.000 . 0.000 2952.000 i
6.000 32.2% §7.573 62.92% 68.925 50.693 41.748 7. M8 36.000 0.000
0.000 1M.1% 287,865 J4.625 4625 303.45 208.740 238.740 180008 0.000
- 0.000 1n7.30 Joz2. 000 3344.000 3844, 000 Ieed. 000 20%4. 000 2522.000 2522.000 0.080
0.000 0.000 0.000 27.106 64.600 £4.600 38.000 43,600 45.600 0.000

TOT



CAPACITY REQUIRENENTS PLAMNING

DEPT : WPX WHIT

n 112 113 11 npe ups mn 12 HITH
REQUIRED OPERATING TINE 35,880 152408 312.000  3%6.000 380000  3B4.000  206.000  264.000  264.000
TIME EACEEDING NOW, CAPACITY (1) 0.000  17.408 237000  21.000 309000  309.000  141.000  169.000  169.00
TINE EXCEEDIMG WAX. CAPACITY (3) 0.000 0.000  67.000 111000 159000 159.000 0000  3%.000  39.000
TINE FURTHER AVAILASLE ».120 0.000 ¢.000 0.000 0.000 0.000 0.000 0.000 0.000

1

BEPT = MAP INIT .

i 12 If3 1 172 /3 1N T s
REQUIRED DFERATING TINE 130235 205.000  259.550 298750 298750 261.550 195800  195.800 0.000
TI%E £XCEEDING NON. CAPACITY (1) 59.235 160000 184,550  225.750 223050  66.550  120.80  120.BO0 2.000
TINE EXCEEDING WAX. CAPACITY (3) _ . 0.000 - J0.000 - 34550 - 73750 - 73750 - 0.000 - 0.800 - -0.000° ——G.000 " "
TIME FURTHER AVAILABLE 0.000 0.080 0.000 0.000 0.000 £.000 0.000 0.000  75.000

0T



DEPT : DAP UNIT

REQUIRED OPERATING VINE
TTHE EXCEEDING NOM. CAPACETY (1)
TINE EXCEEDING MAX. CAPACITY (3}

TINE FURTHER AVATLASLE

1

DEPT : BAGHING TERMINAL

-

REQUIRED OPERATING TINE
TINE EXCEEDING NOK. CAPACITY {1}
TINE EXCEEDING BAY. CAPACITY {3)

TIME FURTHER AVATLABLE

1 12 113 13 nn 153 111 mjf 113
20.640 40,000 40.000 - 40.000 46.000 4D_000 40,000 40.000 40.000
0.000 0.000 0.600 0.000 0.000 0.000 0.000 0.000 0.000
0.000 0.008 6.000 0.000 6.000 0.000 0.000 0,000 0.000
54.360 35.000 35.000 35.000 J35.000 35.000 35.008 35.000 35.000
171 1/2 2] 11 11f2 13 mh 112 113
8.044 36.068 56.000 60.000 $8.000 65.000 - 40.000 48.009 49.000
0.000 £.000 0.008 0.000 0.000 0.000 0.800 0.000 ¢.000
0.000 6.000 0.000 0.008 0.000 0.000 0.000 0.000 0.000
66.956 38.912 19.000 15.000 1.000 7.000 35.000 27.000 27.000

IMERY
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Line 1 Col 1 Imsert  Indent A:NANE.PAS
PROGRAM NAKEDATA;
{sv-}
TYPE
STRINGS = STRING[4]:
STRING20 = STRING[20];
INPUTRECGRD = RECORD
REC_NO : INTEGER;
CODE - STRING4;
NAKE  : STRING2;
UNET . STRINGA;
CLASS : STRINGS;
NAMELENGTH : INTEGER;
END;
RECFILE = FILE OF INPUTRECORD;
¥AR
RECNO - INTEGER;
CH : CHAR;
BRANCH : CHAR;
NL : INTEGER;
QUIT  : EOOLEAN;
INREC : INPUTRECORD;
NAMEIN : FILE OF INPUTRECORD;
CONST
COMNANDSET : SET OF CHAR = [#1,43,#5,812,316,417];

Line 47 Col 1 Insert  Indent A:NAME.PAS

FUNCTION KEYSTAT(VAR CH : CHAR) : BOOLEAN:
TYPE REG_PACK = RECORD
AX,BX,C¥,DX,8P,S1,D1,DS,ES,FLABS = INTEGER;
END;
VAR REGISTERS : REG_PACK;
BEGIN
REGISTERS.AX := $0600:
REGISTERS.DX ;= 255;
KSDOS{REGISTERS);
CH :=CHR(REGISTERS.AX);
KEYSTAT := CH () CHR(0}
END;

PROCEBURE BEEP;
BEGIN

WRITE(CHR(7)):
END;



Line 70 Col 1 1Insert

PROCEDURE SCREEN_MAIN;

BEE]

END;

PROC
BEGI

N
CLRSCR;

GOTOXY (12,1); WRITELN ('}

B6OTOXY (12,2); WRITELN ('}
BOTOXY (12,3); WRITELN ('}
GOTOXY (12,4); WRITELN (|
86T0XY (12,5); WRITELN {'}
6OTOXY {12,8); WRITELN ('}
BOTOXY (12,7); MRITELN {'}

EDURE SCREEN_APPEND;

N

CLRSCR:

60T0XY {12,1): WRITELN ('}
BOTOXY (12,2); WRITELN ('}
GOTOXY (12,3); WRITELN ('}
60TOXY {12,4); WRITELK (!
BOTOXY (5,10);

WRITELK{'REC_NG :');WRITELN;

BRITELN('CODE  :");
NRITELN{'NAKE  :*);

Lire 93 Col 1 Insert
WRITELN('UNIT ")
WRITELN('CLASS :');

END;

Indent A:NAKE.PAS

$EXEL NENL sxkd
CTRL-C : CLEAR
CTRL-A : APPEND
CTRL-E : £DIV
CTRL-0 : QUIT
CTRL-L : LIST
CTRL-P : PRINT

SEEES NEND H044

Fl : SAVE
ESC  : ESCAPE
CTRL-Q : QUIT

Indent A:NAME.PAS

PROCEDURE PROC_EDIT (VAR NAMEIN : RECFILE;

TYPE

VAR

VAR INREC

: INPUTRECGRD;

VAR BRANCH : CHAR);
LABEL 1,11,21,31,41,27;

INDEX = 1,.20;
STRING4 = STRING{4];

RECNGVECTOR = ARRAY {INDEX] OF INTEGER;

CODEVECTOR
NAMEVECTOR
CLASSYECTOR

(L] ]

ARRAY [INDEX] OF STRING4;
ARRAY [INDEX] OF STRING20:
ARRAY [INDEX] OF STRING4;

UNITVECTOR = ARRAY [INDEX] OF STRINGA;
LENGTHVECTOR = ARRAY [INDEX] OF INTEGER;

RV : RECNOVECTOR;
CV : CODEVECTOR;
WV : NAMEVECTOR;

1)
[ X1
[
[
1
T

11

')

i
17y,

106



Line 116 Col 1 Insert  Indent -A:NAHE.PAS
KV : CLASSVECTOR;
BY : UNITVECTOR;
LV : LENGTHVECTOR;
CH : CHAR;
£ : STRINGS:
ERROR : INTEGER:
EXIT : BOOLEAN;
CONST
COMMANDSET : SET OF CHAR = [#17,827,#59);
BEGIN
CASE BRANCH OF
'E' :BEGIN
EXIT := FALSE;
CLRSCR;
6OTOXY(10,10);
WRITELN(’FIND RECNG = ');
11 : 60TOXY {23,10);CLREOL;
WHILE NOT KEYSTAT (CH) DO BEGIN END;
IF ((ORD(CH)=27) OR (ORD(CH)=17))
THEK 60T 21
ELSE BEGIN
KRITE (CH);
READ{C);
C := CONCAT (CH,0);

Line 139 Col 1 Insert  Indent A:NAME.PAS
VAL (C,RECNG,ERROR);
END;
IF FILESIZE(NAMEIN) = 0
THEN BEGIN
SCREEN_MAIN;
50T0XY (15,12); WRITELM {'File is Empty !");
6070 31;
END
ELSE BEGIN
IF RECHO ) FILESIZE (NAMEIN)
THEN BEGIN
BOTOXY{15,12);
KRITELN (') £nd of File Encountered !');
8010 11;
END
ELSE BEGIN
RHILE NOT EOF (NAMEIN) DO
BEGIN
IF RECHO () 1
THEN SEEK (NAMEIN,RECHO-1)
ELSE RESET (NANEIN};
READ (NAMEIN,INREC);
SCREEN_APPEND;
BOTOXY {15,10); WRITE(RECND);

107



Line 162 Col 1 1Insert  Indent A:NAME.PAS
BOTOXY (10,12); WRITE{INREC.CODE);
BOTOXY (10,13); WRITE(INREC.NAME);
GOTOXY (16,14); WRITE(INREC.UNIT);
BOTOXY (10,15); WRITE(INREC.CLASS);
SEEK (NAMEIN,RECNO-1);
GOTOXY {10,12);
WHILE NOT KEYSTAT(CH)} DO BEGIN END;
IF NOT {ORD(CH):=17)
THEN BESIN
WRITE (CH}; GOTOXY (11,12);
READ(CV[RECNO]) ;CLREOL;
CY[RECNO] := CONCAT{CH,CVIRECNO]);
BOTOXY (10,13);
READ {NV[RECNO]); CLREOL;
BOTOXY (10,14);
READ {BV[RECK0]): CLREOL;
BOTOXY {10,15);
READ (KVIRECNO]): CLREOL;
1 : WHILE NOT KEYSTAT {CH) DO BEGIN END;
“IF NOT {CH IN COMMANDSET)
THEN BEGIN
BEEP; 6070 I;
END
ELSE CASE ORD(CH) OF

Line 185 Col 1 Insert  Indent A:NAME.PAS
59 : BEGIN
WITH INREC DO
BEGIK
REC_NO == RECNO;
CODE  :z CV[RECNO];
NAME  := NV[RECNO]:
UNIT 2= BY[RECHO]:
CLASS :z KV[RECNQ];
NAMELENGTH := LENGTH(NY[RE
END;
RRITE(NANEIN, INREC) :
SCREEN_APPEND:
END:
27 : BEGIN
SCREEN_APPEND;
RECNO ;= RECNO-1;
END;
17 : SEEK (NAMEIN,FILESIZE (NAMEIN
END;
END
ELSE SEEK {NAMEIN,FILESIZE (NAMEIN)):
RECNO := RECHO + I;
END;
END;

iog



Line 208 Col ! Insert  Indent A:NAME.PAS
END;
2% ¢+ RECHO := I
SCREER_BAIN;
31 : END;

A’ BEGIN
RECNO == FILESIZE(NAMEIN);
SEEK (MAMEIN,RECNO):
SCREEN_APPEND:
EXIT :- FALSE;
REPEAT
27 :60TOXY{15,10);
WRITE(RECNO +1);
60TOXY{10,12);
WHILE NOT KEYSTAT(CH) DO BEGIN END:
IF NOT (ORD{CH) = 17)
THEN BEGIN
RECNO := RECNO + 1;
60TOXY(10,12);
WRITE(CH);
READ(C);
CV[RECNG] := CONCAT {CH,C);
BOTOXY(18,13);

Line 231 Col 1 Insert  Indent A:NAME.PAS
READ (KV[RECNO]);
B0TOXY(10,14);
READ{BV[RECNO]);
60T0XY{10,15);
READ(KVERECNO]);
41 : WHILE NOT KEYSTAT {CH) DO BEGIN END;
IF NOT {CH IN COMMANDSET)

THEN BEGIN
BEEP;
BOTO 1;
END
ELSE CASE ORD(CH) OF
59 : BEGIN
WITH INREC DO
BEGIN
REC_NO := RECNO:
CODE  := CV[RECND]:
NAME == NV[RECHO];

UNIT  := BY[RECNO];
CLASS :z KV[RECNO]:

HAMELENGTH := LENGTH{NV{RECNO]);

END;
WRITE (RANEIN, INREC);
SCREEN_APPEND;

10%



Line 254 Col 1 Insert  Indent A:NAME.PAS
END;
27 : BEGRIN
SCREEN_APPEND;
RECNG := RECNO-1;

6070 27;
ENB;
17 : EXIT := TRUE;

END;
END
ELSE EXIT := TRUE;
UNTIL EXIT ;
SCREEN_MAIN;
RECKG := I;
END;
END;
END;

BEGIN
SCREEN_KAIN:
ASSIGN (NANEIN, "A:NAME.DAT®);
QUIT := FALSE;
REPEAT
WHILE NOT KEYSTAT(CH) DO BEGIN END;
IF CH IN CORMANDSET

Line 277 Col 1 Insert  Indent A:NANE.PAS
THEN CASE ORD(CH) OF

1 : BEGIN
BRANCH :- 'A%;
RESET(NANEIN);
PROC_EDIT(NAMEIN, INREC,BRANCH) ;
END;
3 : BEGIN

BRANCH := 'A*:

REWRITE {NAMEIN);
PROC_EDIT(NAMEIN, INREC,BRANCH) ;
END;

5 : BEGIN

BRANCH := 'E*;

RESET (NAMEIN);
PROC_EDTT(NAMEIN, INREC,BRANCH) ;

END;
17 : BEGIN
RESET(NANEIN);
RECNO = 1;

60OT0XY(D,10) ;WRITELN;

WRITELN { ':5,°H0"," ':5,°CODE',” ':10,"NAME',
Y 7.12,'UNITS, Y ':7, CLASS® ) HRITELN;

WHILE NOT EOF{NAMEIN) DO

BEGIN
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Line 300 Col 1 Imsert  Indent A:HAME.PAS
READ (NANEIM, INREC);
WITH INREC DO BEGIN
NL := NAMELENGTHS;
WRITELN(REC_NO:7,CODE :9,NAME :NL,
' *:26-NL,UNIT:4,CLASS: 10} ;END;
RECNO = RECNO41;
END;
WRITELN;WRITE{'NAKE File’:20,
"Nusber of Records : ':30,FILESIZE(NANEIN));
END;

16 : BEGIN ,
GOTOXY (10,10} ;WRITELN(*}) Printing ...*};CLREOL;
RESET{NAMEIN);

RECNO := 1;

WRITELN(LST, NO':15,"CODE’:12," ':10, NANE®,
"UNIT':30,"CLASS':12);
WRITELN(LST,"--':15,"=---":12," :10,'----',

R (| TS ' 12} ;WRITELN{LST);
WHILE NOT EOF (NANEIN) DO
BEGIN
READ{NAMEIN, INREC) ;
WITH INREC DO BEGIN
NL := NAMELENGTH+10;
WRITELN(LST,REC_NO:1S,CODE: 12, NAME : NL,

Line 335 Col 1 Imsert  Indent A:NAME.PAS
' '.34-NL,UNIT:10,CLASS:10) ;END;

WRITELN(LST);
RECNO := RECNOtI;
EKD;

WRITELN(LST):¥RITELN{LST," *:15,"NAME File’,
"Nusber of Records : ':30,FILESIZE(NAMEIN));
GOTOXY (10,10);WRITELN('}} Press ALT-PrtSc’);CLREOL;
END;
17 : GUIT := TRUE;
END :
ELSE BEGIN;
BEEP;
END;
UNTIL QUIT;
CLOSE (NAMEIN);
END,
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Logged drive: A
Active directory: \

Work file: A:NAME.PAS
Nain file:

Edit Coapile fRun  Save
pir Quit compiler Options

Text: 12751 bytes
Free: 49884 bytes

}

Compiling

328 lines
Code: 0108 paragraphs { 4224 bytes), OC75 paragraphs free
pata: 0006 paragraphs { 96 bytes), OFELl paragraphs free

Stack/Heap: 2FFS paragraphs (196432 bytes)

<)
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Line 1l Col 1 Insert  Indent A:DEPTNAME.PAS
PROGRAM DEPARTMENTNAMEDATA;
{$v-}
TYPE
. BTRING4 = STRING[4];
STRING20 = STRING[20];
INPUTRECORD = RECORD
REC_NO : INTEGER;
DEPTNANE  : STRING20;
NAMELENGTH: INTEGER;

END;
RECFILE = FILE OF INPUTRECORD;
VAR
RECNO - INTEGER;
CH : CHAR;

BRANCH : CHAR;
N : INTEGER;
QUIT  : BOOLEAN;
INREC : INPUTRECORD;
DEPTNAMEFILE - FILE OF INPUTRECORD;
CONST
CORMANDSET - SET OF CHAR = [¥1,33,85,412,316,417];

FUNCTION KEYSTAT(VAR CH : CHAR) : BOOLEAN;

Line 47 Col ! 1Insert  Indent A:DEPTRAME.PAS
TYPE REG_PACK = RECORD
AX,BX,CX,DX,BP,51,D1,DS,ES, FLAGS : INTEGER;
END;
VAR REGISTERS : REG_PACK;
BEGIN
REGISTERS.AX := $0600;
REGISTERS.DX := 255;
HSDOS(REGISTERS);
CH :=CHR{REGISTERS.AX);
KEYSTAT := CH ¢} CHR(D)
END;

PROCEDURE BEEP;
BECIN

WRITE{CHR(7));
END;
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BEGT

END;

PROC

Line 720 Col 1 Insert  Indent A:DEPTNAME.PAS
PROCEDURE SCREEN_MAIN;

N
CLRSCR;

BOTOXY (12,1); WRITELN ') #kxix NENU s8¢

GOTOXY {12,2); WRITELN {"}  CTRL-C : CLEAR

BOTOXY {12,3); WRITELN {"}  CTRL-A : APPEND

BOTOXY (12,4); WRITELN (*}  CYRL-E : EDIT
BOTOXY (12,5); WRITELN ('}  CTRL-0 ; QUIT
60TOXY (12,6); WRITELM ('}  CTRL-L : LIST
BOTOXY (12,7); WRITELR ('}  CTRL-P : PRINT

EDURE SCREEN_APPEND;

BESIN

END;

CLRSCR;

GOTOXY (12,1}; WRITELN ('}  s%ssr NENU &3

GOTOXY (12,2); WRITELN (1 F1 : SAVE

BOTOXY (12,3); WRITELN (!  ESC . ESCAPE

GOTOXY {12,4); WRITELK ¢’}  CTRL-@ : GQUIT
BOTOXY (5,10);

WRITELN{'REC_NG :'):WRITELN;

WRITELN('NAME  :');

")
');
A F
")
W
i");
')

V')
)
i');
V'

Line 93 ol 1 1Insert  Indent A:DEPTNANE.PAS

PROCEDURE PROC_EDIT (VAR DEPTNAMEFILE : RECFILE;

LABEL 1,11,21,31,41,27;

TYPE

VAR

VAR IRREC : INPUTRECORD;
VAR BRANCK : CHAR);

INDEX = 1..5;

STRING4 = STRING[4];

STRINGZ0 = STRING[20];

RECNOVECTOR = ARRAY [INDEX} OF INTEGER;
DEPTNAMEVECTOR = ARRAY [INDEX] OF STRING20;
LENGTHVECTOR = ARRAY [INDEX] OF INTEGER;

RY : RECHOVECTOR;

DNV : DEPTKAMEVECTOR;
LY : LENGTHVECTOR;

CH : CHAR;

C : STRING20;

ERROR : INTEGER;

EXIT : BOOLEAN;

CONST

COMMANDSET : SET OF CHAR = [#17,327,459];
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Line 116 Col'1 Insert  Indent A:DEPINANE.PAS
BEGIN
CASE BRANCH OF
'E' :BEGIN
EXIT := FALSE;
CLRSCR;
60TOXY(10,10);
WRITELN(*FIND RECNO = *):
11 = 6OTOXY {23,10);CLREOL;
WHILE NOT KEYSTAT {CH) DO BEGIN END;
IF ((ORD(CH}=27) OR (ORD(CH)=17))
THEN 60TO 21
ELSE BEGIN
WRITE (CH)};
READ(C);
:= CONCAT (CH,C);
VAL (C,RECNO,ERROR};
END:
IF FILESIZE{DEPTNAMEFILE} = 0
THEN BESIN
SCREEN_NAIN;
BOTOXY (15,12); WRITELN ('File is Empty !');
6070 31:
END
ELSE BEGIN

Line 139 Col 1 Imsert  Indent A:DEPTNAME.PAS
IF RECNO ) FILESIZE (DEPTNAMEFILE)
THEN BEGIN
6OTOXY(15,12);
WRITELN ('} End of File Encountered !');
6070 11;
END
ELSE BEGIK
WHILE NOT EOF(DEPTHAMEFILE) DO
BESIN
IF RECHO () 1
THEN SEEK (DEPTNAMEFILE,RECHO-1)
ELSE RESET (DEPTNAMEFILE):
READ (DEPTNAMEFILE,INREC);
SCREEN_APPEND; :
BOTOXY (15,10); WRITE(RECNO);
GOTOXY (10,12); WRITE{INREC.DEPTNANE);
SEEK (DEPTNAMEFILE,RECNO-1);
GOTOXY {10,12);
WHILE NOT KEYSTAT(CH) DO BEGIN END;
IF NOT (ORD{CH)=17)
THEN BEGIN
WRITE (CH); BOTOXY (11,12);
READ (DNV[RECNO]) ;CLREOL;
DNY[RECNO] == CONCAT(CH,DNV[RECNO]):



Line 162 Col 1 Insert  Indent A:DEPTNANE.PAS

1 : WHILE NOT KEYSTAT (CH) DO BEGIN END;
IF HOT (CH IN COMMANDSET)

THEN BEGIN
BEEP; 60TO 1;
END
ELSE CASE ORD(CH) OF
59 : BEGIN
WITH INREC DO
BEGIN
REC_NO := RECNO;
DEPTNAME  := DNV[RECNO];
NAMELENGTH := LENGTH(DNV[R
END;

WRITE (DEPTNAMEFILE, INREC);
SCREEN_APPEND;
END;
27 : BEGIN
SCREEN_APPEND;
RECNO := RECNO-1;
END;
WRITE {CH); GOTOXY (11,12);
END;
END
ELSE SEEX (DEPTNAMEFILE,FILESIZE(DEPTNAMEFILE))

Lire 177 Col 1 Insert  Indent A:DEPTHAME.PAS
RECNO := RECNO + 1;

END;
END;
END;
21 : RECNG :: 1;
SCREEN_MAIN;
31 : END;
'A' :BEGIN

RECNO := FILESIZE(DEPTRAMEFILE);
SEEK (DEPTNAMEFILE,RECNO};
SCREEN_APPEND;
EXIT :: FALSE;
REPEAT
27 :BOTOXY{15,10);
WRITE(RECNG +1);
G0TOXY(10,12);
WHILE NOT KEYSTAT{CH) DO BEGIN END;
IF NOT {ORD{CH} = 17)

THEN BESIN
RECNO := RECNO + I;
6OTOXY(10,12);

WRITE(CH);
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Line 200 Col 1| 1Insert  Indemt A:DEPTNANE.PAS
READ(C);
DNVIRECKO] := CONCAT (CH,E);
41 : WHILE NOT KEYSTAT (CH) DO BEGIN END;
IF NOT (CH IN COMMANDSET)
THEN BEGIN
BEEP;
6010 1;
END
ELSE CASE ORR(CH} OF
9% : BERIN
WITH INREC DO
BEGIN
REC_NO := RECHO;
DEPTNAME  := DNV[RECKO];
NAMELENSTH := LENGTH(DNV[RECNO]):
END;
KRITE(DEPTHANEFILE, INREC) ;
SCREEN_APPEND;
END;
27 : BEGIN
SCREEK_APPEND;
RECNG := RECNO-1;
GOTO 27;
END;

Line 226 Col I Imsert  Indent A:DEPTNAMC.PAS
17 - EXIT := TRUE;
END;
END
ELSE EXIT := TRUE;
UNTIL EXIT :
SCREEN_MAIN;
RECNO == 1;
END;
END;
END;

BEGIN
SCREEN_MAIN;
ASSIGN (DEPTNAMEFILE,’A:DEPTNANE.DAT’);
QUIT := FALSE;
REPEAT
WHILE NOT KEYSTAT{CH) DO BEGIN END;
IF CH IN COMMANDSET
THEN CASE ORD(CH) OF

1 : BEGIN
BRANCH := 'A’;
RESET(DEPTNAMEFILE);

PROC_EDIT (DEPTNAMEF ILE, INREC ,BRANCH) ;
END;

117



Line 242 Col 1 Insert  Indent A:DEPTNANE.PAS

3 ; BEGIN
BRANCH := *A;
REWRITE (DEPTNAMEFILE);
PROC_EDIT(DEPTHAMEFILE , INREC, BRANCH) ;
END;

5 : BEGIN
BRANCH := 'E’;
RESET (DEPTNAHEFILE)
PROC_EDIT(DEPTNAHEFILE INREC,BRANCH) ;

END;
12 - BEGIN
RESET (DEPTNANEFILE):
RECNO := I;

BOTOXY (5,10) ;WRITELN;
WRITELN (' ':5,'NO',” ':10,’PRODUCTION UNIT'):WRITELN;
WHILE NOT EOF (DEPTNAMEFILE) DO
BEGIN
READ(DEPTNAMEFILE, INREC);
WITH INREC DO BEGIN
NL := NAMELENGTH+S:
WRITELN(REC_NO:7,DEPTNANE:NL); END;
RECNO := RECNO+1;
END;
WRITELN;WRITELN;WRITE(*DEPTMANE File *:20,

Line 266 Tol ! Insert  Indent A;DEPTHANME.PAS
*Nusber of Records : ':30,FILESIZE (DEPTNAMEFILE));

END;
16 : BEGIN

§OTOXY(10,16) ; WRITELN(® )} Printing ...");CLREOL;
RESET{DEPTNAMEFILE);
RECHO := 1,

WRITELN(LST, NO":15, PRODUCTION UNIT':25);
RRITELN{LST, --"215, ~=mmmmmmmmrmmer *:25);WRITELN(LST)

END; '
BEGIN

READ{DEPTNAMEF ILE, INREC):
WITH INREC DO BEGIN
NL := NAMELENGTH+10; :
WRITELN{LST,RFC_NO:15,DEPTNANE:NL}; EHB : :
WRITELN{LST);
RECNO := RECNO+1;
END;
HRITELN(LST);MRITELN{LST,” *:15, 'DEPTNAKE File’,
"Nusber of Records : ":30,FILESIZE(DEPTNANEFILE});
GOTOXY(10,10) ;HRITELN(")} Press ALT-Prsc’};
~ END;
17 + QUIT := TRUE;
END



Line 361 Col 1 1Insert  1Indent A:DEPTNARE.PAS
FLSE BEGIN;
BEEP;
END;
UNTIL QUIT;
CLOSE (DEPTNANEFILE):
END.

Logged drive: &
Active directory: \

Work file: A;DEPTHAME.PAS
Kain file:

edit Cospile Run Save
Bir Quit cospiler Options

Text: 11127 bytes
Free: 51508 bytes

)

Compiling

295 lines
Code: 0005 paragraphs { 3408 bytes), OCAS paragraphs free
Data: 0005 paragraphs ( 80 bytes}, OFE2 paragraphs free

Stack/Heap: 3J08F paragraphs (198896 bytes)

}



Line ] Col 1 Insert  Indent A:PERNAME.PAS
PROGRAM PERTODNAMEDATA;
{$v-}
TYPE
STRING4 = STRING[4];
STRING20 = STRING[20]:
INPUTRECORD = RECORD
REC_NO : INTEGER;
PERNAKE - STRING20;
NAMELENGTH: INTEGER,

END;
RECFILE = FILE OF INPUTRECORD;
VAR
RECRD : INTEGER;
CH : CHAR;

BRANCH : CHAR;
AL : INTEGER;
QUIT  : BOOLEAN;
INREC - INPUTRECORD;
PERNANEFILE : FILE OF INPUTRECORD;
CONST
COMMANDSET : SET OF CHAR = [81,83,45,42,816,417);

FUNCTION KEYSTAT(YAR CH : CHAR) : BOOLEAN;

Line 47 Col 1 1Insert  Indent A:PERNAME.PAS
TYPE REG_PACK = RECORD
AY,BX,CX,DX,BP,S1,D1,0S,ES,FLABS : INTEGER;
END;
VAR REGISTERS : REG_PACK:
BEGIN
REGISTERS.AX := $0600;
REGISTERS.DX := 255;
NSDOS{REGISTERS);
CH :=CHR{REGISTERS.AX);
KEYSTAT == CH () CHR(D)
END;

PROCEDURE BEEP;
BEGIN

WRITE(CHR(7));
END;

12



- i21

Line 70 Col } Insert  Indent A:PERNANE.PAS
PROCEDURE SCREEN MAIN;
BEGINM
CLRSCR:
GOTOXY (12,1); WRITELN {*! ek MONU 3352 )
BOTOXY (i2,2); WRITELN {"! CTRL-C : CLEAR U

)

BOTOXY (12,3); WRITELK ('}  CYRL-A : APPEND !"):

BOTOXY (12,4); WRITELN {*f  CTRL-E : EDIT 1’);

BOTOXY {12,5); WRITELN (*!  CTRL-0 : QUIY "

1

GOTOXY (12,6); WRITELN ('}  CTRL-L : LIST s

BOTOXY (12,7); WRITELK {*}  CTRL-P : PRINT  }');

END;

PROCEDURE SCREEN_APPEND;

BEGIN
CLRSCR;
OTOXY {12,1); WRITELN {*1  whsxx NENU $33% 7).
GOTOXY {12,2); WRITELN {'} F1  : SAVE ).
GOTOXY {12,3); WRITELN ("}  ESC  : ESCAPE
BOTOXY (12,4); WRITELN ('}  CTRL-Q : QUIT P
BOTOXY (5,10);
WRITELN("REC_NG =");WRITELW;
WRITELN(*NAME  -');

END;

Line 74 ol 1 Insert  Indent A:PERNAME.PAS

PROCEDURE PROC_EDIT {VAR PERNAMEFILE : RECFILE;
VAR INREC : INPUTRECORD;
VAR BRANCH : CHAR);
LABEL 1,11,21,31,461,27;
TYPE
INDEX = 1..20:
STRING4 = STRING[4];
STRING20 = STRING[201:
RECNOVECTOR = ARRAY [INDEX} OF INTEGER;
PERNANEVECTOR = ARRAY [INDEX] OF STRING20: ‘
LENGTHYECTOR = ARRAY [INDEX] OF INTEGER: ;
VAR
RV : RECNOVECTOR:
PNV : PERNANEVECTOR:
LV : LENSTHVECTOR;
CH : CHAR;
£ . STRING20;
ERROR : INTEGER:
EXIT : BOOLEAN:
CONST
COMNANDSET = SET OF CHAR = [#17,827,859);



Line 120 Col 22 Insert  Indent A:PERNANE.PAS
BEGIN

CASE BRANCH OF
'E' :BEGIN
EXIT := FALSE:
CLRSCR;
60T0XY(10,10};
WRITELN('FIND RECNO = ');
11 : 60TOXY (23,10);CLREOL;
WHILE NOT KEYSTAT (CH} DO BEGIN END;
IF ({ORD(CH)=27) OR {ORD{CH)=17))
THEN §0T0 21
ELSE BEGIK
WRITE {CH);
READ(C);
C := CONCAT (CH,C);
VAL (C,RECNO,ERROR) :
END;
IF FILESIZE(PERNAMEFILE) = 0
THEN BEGIN
SCREEN_MAIN:
GOTOXY (15,12}; WRITELN (‘File is Empty !');
6070 31:
END
ELSE BEGIN

Line 143 Col 22 Insert  Indent A:PERNANE.PAS
IF RECNO ) FILESIZE (PERNAMEFILE)
THEN BEGIN
60T0XY(15,12);
WRITELN (') End of File Encountered !°);
6010 11
END
ELSE BEGIN
WHILE NOT EOF (PERNAMEFILE) DO
BEGIH
IF RECHO ¢} 1
THEN SEEK {PERNAMEFILE,RECNO-1)
ELSE RESET {PERNANEFILE);
READ (PERNAMEFILE,INREC);
SCREEN_APPEND;
BOTOXY {15,10); WRITE(RECNO);
BOTOXY (10,12); WRITE{INREC.PERNANE);
SEEK (PERNAMEFILE,RECNO-1);
OTOXY (10,12);
WHILE NOT KEYSTAT(CH} DO BEGIN END;
IF NOT (ORD{CH)=17)
THEN BEGIN
WRITE (CH); GOTOXY (11,12);
READ(PNV[RECNO]) ;CLREOL;
PNY[RECKO] := CONCAT{CH,PNV[RECNO]);



Line 166 Col 22 Insert  Indent A:PERNANE.PAS
1 : WHILE KOT KEYSTAT (CH) DO BEGIN END:
IF NOT {CH IN COMMANDSET)
THEN BEGIN
BEEP; 60TO 1;
END
ELSE CASE ORD(CH) OF
59 : BEGIN
WITH INREC DO
BEGIN
REC_NG := RECNO;
PERNAME = PHV[RECNO):
NAMELENGTH := LENGTH(PNV[R
END;
WRITE (PERNAMEFILE , INREC)
SCREEN_APPEND
END;
27 : BEGIN
SCREEN_APPEND;
RECKD := RECNO-I;
END;
17 : SEEX (PERNAMEFILE,FILESIZE(P
END;
END
ELSE SEEK (PERMAMEFILE,FILESIZE (PERNANEFILE));

Line 189 Col 22 Insert  Indent A:PERNANE.PAS
RECNO := RECNO + 1;

END;
END;
END;
21 : RECHO := I;
SCREEK_MAIN;
31 : END;
A" :BEGIN

RECNO := FILESIZE{PERNAMEFILE);
SEEK (PERNAMEFILE,RECHO);
SCREEN_APPEND;
EXIT := FALSE;
REPEAT
27 :60TOXY(15,10);
WRITE{RECHO +1);
60T0XY(10,12);
WHILE NOT KEYSTAT(CH) DO BEGIN END;
IF NOT (ORD(CH) = 17)

THEN BEGIN
RECNG := RECNO + 1;
80TOXY(10,12};

WRITE(CH);
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Line 212 Col 22 1Insert  Indemt A:PERNAME.PAS
REAB(C);
PHV[RECNO] := CONCAT (CH,C);
41 : WHILE NOT KEYSTAT {CH) DO BEGIN END;
TF NOT (CH IN CONMANDSET)
THEN BEGIN
BEEP;
£070 1;
END
ELSE CASE ORD(CH) OF
59 : BEGIN
WITH INREC DO
BEGIN
REC_NO := RECNO;
PERNAME  := PNV[RECND):
NAMELENSTH := LENGTH{PNV[RECNO]);
END;
WRITE(PERNAMEFILE, INREC);
SCREEN_APPEND;
END;
27 : BEGIN
SCREEN_APPEND;
RECHO := RECKO-1;
6070 27;
END;

Line 230 Col 1 Insert  Indent A:PERNAME.PAS
17 + EXIT := TRUE;
£nD;

END
ELSE EXIT := TRUE;

UNTIL EXIT ;
SCREEN_HAIN;
RECNO := I

END;

END:

END;

BEGIN
SCREEN_MAIN:
ASSIGN (PERNAMEFILE,’A:PERNANE.DAT');
QUIT ::= FALSE;
REPEAT
WHILE NOT KEYSTAT(CH) DO BEGIN END;
IF CH IN COMMANDSET
THER CASE ORD(CH) OF
1 : BEGIN
BRANCH := 'A';
RESET {PERNAMEFTLE) ;
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Line 236 Col 1

12 :

Line 259 Col 1

16 :

insert  Indent A:PERMANME.PAS
PROC_EDIT(PERNAHEFILE, INREC,BRANCH) ;
END;

: BEGIN

BRANCH := "A’:

REWRITE (PERWAMEFILE):

PROC_EDIT{PERNANEFILE , INREC,BRANCH) ;
END;

: BEGIN

BRANCH := °F';
RESET (PERNANEFILE);
PROC_EDIT(PERNAMEFILE ,INREC,BRANCH);

END;

BEGIN
RESET(PERNAMEFILE);
RECND := I;

GOTOXY(G,11) :WRITELN;
WRITELN (* ':5,'N0’," ":10,’PERIOD NAME'):MRITELN:
WHILE NOT EOF (PERNANEFILE) DO
BESIN
READ (PERNAMEFILE, INREC) ;
WITH INREC DO BEGIN
NL :: NAMELENGTH4S;
WRITELN{REC_NO:7," :8,PERNAME:NL); END;
RECNO := RECNOH1;

Insert  Indent A:PERNANE.PAS

END;

NRITELN;WRITE('PERNANE File ':20,

*Husber of Records : ':30,FILESIZE(PERNANEFILE));

END;

BEGIN

BOTOXY(10,10);WRITELN(')? Printing ...");CLREOL;
RESET(PERNAMEFILE);

RECNO :: 1;

WRITELN(LST,'NO:15," *:B,"PERIOD NAME');

WRITELN(LST,--":15," ":8, —-—m-mmmmme '};MRITELN(LST);

WHILE NOT EOF (PERNAMEFILE) DO

BEGIN

READ(PERNANEFILE, INREC);

WITH INREC DO BEGIN

L := NAMELENGTH10;
WRITELN{LST,REC_NO:15,PERNANE:NL) ;END;

RITELN(LST);
RECHO := RECNO];
END;

WRITELN(LST);KRITELN{LST," ':15, PERNAME File’,

"Nuaber of Records : ':30,FILESIZE(PERNANEFILE));

6OTOXY(10,10);WRITELN{ )} Press ALT-PrtSC');
END;

17 : QUIT := TRUE;



Line 283 Col 1 Insert  Indent A:PERNANE.PAS
END
ELSE BEGIN;
BEEP;
END;
UNTIL QUIT;
CLOSE (PERNAHEFILE);
END.

togged drive: A
Active directory: \

Work file: A:PERNAME.PAS
Main file:

£dit Conpile Run  Save
bir Cuit compiler Options

Text: 11062 bytes
Free: 51573 bytes

)

Compjiling

289 lines
Code: 00Dé paragraphs { 3424 bytes), OCA7 paragraphs free
Data: 0005 paragraphs { 80 bytes), OFEZ paragraphs free

Stack/Heap: 3092 paragraphs (198944 bytes)

)



Line 50 Col 1 Insert

PROCEDURE BEEP;
BEGIN

WRITE{CHR{7));
ERD;

PROCEDURE SCREEN_NAIN;

BEGIN
LLRSCR;
80TOXY (12,1); WRITELN (*}
BOTOXY (12,2); WRITELN (')
GOTOXY (12,3); WRITELN {*}
GOTOXY (12,4); WRITELN ('}
GOTOXY (12,5); WRITELN ('}
GOTOXY (12,6); WRITELN {*}
GOTOXY (12,7); WRITELN ('}
6OTOXY (12,8}; WRITELN ('!

END;

Line 88 Col 1 1Insert

PROCEDURE SCREEN_APPEND;

BEGIN
CLRSCR;
GOTOXY (12,1); WRITELN ('
GOTOXY (12,2); WRITELN {4
6OTOXY {12,3); WRITELN ('}
BOTOXY {12,4); WRITELN ("}
GOTOXY (5,10);
WRITELN{’REC_NO :'):NRITELN;
WRITELN('CODE  :%);
WRITELN{'PRICE :');
WRITELN{'USABE :'};

END;

PROCEDURE PROC_EDIT (VAR NAMEREC:
VAR KAMEIN :
VAR INREC
VAR ABCIN
VAR BRANCH :
LABEL 1,11,21,31,41,27;

Indent A:ABCIN.PAS

EEEXK MENU 314
CTRL-C : CLEAR
CTRL-A ; APPEND
CTRL-E : EDIT
CTRL-@ : QUIT
CTRL-L - LIST
CIRL-P : PRINT
CIRL-S : SORT

Indent A:ABCIN.PAS

Lk NENU St
3 : SAVE
ESC - ESCAPE
CTRL-Q . QuIT

NANERECORD;
HAMEFILE;

: INPUTRECORD;
: RECFILE;

CHAR);

V)

N

B

')

')

v

')

')

V')
')
s
V');

L Tow )
L LY



Line 111 Col 1 Imsert  Indent A:ABCIN.PAS

TYPE

INDEX = 1..20;

STRING4 = STRING[4];

RECNOVECTOR = ARRAY [INDEX] OF INTEGER;

CODEVECTOR = ARRAY [INDEX] OF STRING4;

PRICEVECTOR = ARRAY [INDEX] OF REAL;

USAGEVECTOR = ARRAY [INDEX] OF REAL;
VAR

RY : RECNOVECTOR:

€V : CODEVECTOR;

PV : PRICEVECTOR;

UV : USAGEVECTOR;

L1} (1] tE

CH : CHAR;
C,C0D : STRING4;
1 : INTEGER;

RECNO : INTEGER;

EXIT : BOOLEAN;

ERROR : INTEGER;
CONST

COMNANDSET : SET OF CHAR = [#17,827,859);
BEGIN

CASE BRANCH OF

'E' :BEGIN _

EXIT := FALSE;

Line 134 Col 1 Insert  Indent A:ABCIN.PAS
CLRSCR;
6OTOXY(10,10);
WRITELN("FIND RECNO = ');
11 & S0T0XY(23,10);
WHILE NOT KEYSTAT(CK) DO BESIN END;
1F {{oRD(CH)=27) OR (ORD(CH)z17})
THEN 6070 21
ELSE BEGIN
WRITE (CH);
READ(C); ,
C :: CONCAT (CH,C);
VAL (C,RECHO,ERROR);
END:
IF FILESIZE{ABCIR) = ©
THEN BEGIN
SCREEN MAIN;
BOTOXY (15,12)}; WRITELN (°File is Eapty !'};
60TO 31;
END
ELSE BEGIN
TF RECNO ) FILESIZE (ABCIN)
THEN BEGIN
G0TOXY(15,12);
WRITELN () End of File Encountered !');
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Line 157 Col 1 Insert  Indent A:ABCIN.PAS
8070 11;
END
ELSE BEGIN
WHILE NOT EOF (ABCIN) Do
BEGIN _
IF RECNO () 1 THEW SEEK {ABCIN,RECNO-1)
ELSE RESET {ABCIN);

READ (ABCIN,INREC);

SCREEN_APPEND;

BOTOXY (15,10); WRITE(RECNO);

6OTOXY (10,12); WRITE(INREC.CODE);

BOTOXY (10,13); WRITE(INREC.PRICE):

GOTOXY {10,14); WRITE(INREC.USAGE);

SEEK (ABCIN,RECNO-1);

goToxXY (10,12);

WHILE NOT KEYSTAT(CH) DO BEGIN END:

IF NOT (GRD{CH)=17)

THEN BEGIN

WRITE (CH);
BOTOXY (11,12);
READ (CVIRECKO]); CLREOL;
CY[RECNO] := CONCAT(CH,CV[RECNO]);
60T0XY (10,13);
READ (PY[RECNOI}; CLREOL;

Line 190 Col 1 1Insert  Indent A:ABCIN.PAS
g0ToxY {10,14);
READ (UV{RECNO]): CLREOL;
1 & WHILE NOT KEYSTAT (CH) DO BEGIN END;
IF NOT {CH IN COMMAMDSET)

THEN BEGIN
BEEP; 6070 1;
END
ELSE CASE ORD{CH) OF
59 : BEGIN
WITH INREC DO
BEGIN
REC_NO := RECNO;
CODE  := CV[RECNO];
PRICE := PV[RECNO);
USABE := UV[RECKO];
ExD;
WRITE(ABCIN, INREC):
SCREEN_APPEND
END;
27 : BEGIN

SCREEN_APPEND;
RECHD == RECNO-1;
END;
17 : SEEK (ABCIN,FILESIZE(ABCIN)}



Line 213 Col | Insert  Indent A:ABCIN.PAS
END:
END
ELSE SEEX (ABCIN.FILESIZE(ABCIH));
RECNO := RECNO + |,

END;
END;
END;
21 : RECNO := 1;
SCREEN_MAIN;
RECNO := 1;
31 : END;
A" : BEGIN

MAXREC := FILESTZE{NAMEIN)-FILESIZE (ABCIN);
RECNG :: FILESIZE{ABCIN);
SEEK (ABCIN,RECNO):
FOR I == 1 TO MAXREC DO
BEGIN
WITH INREC DO
BEGIN
CODE
PRICE :
USAGE :
END;

0.
0;

Line 236 Col § 1Insert  Indent A:ABCIN.PAS
WRITE (ABCIM,INREC):
END
SCREEN_MAIN;
6OTOXY (15,12);
WRITELN (') ', (MAXREC),” Records Added’);
END;
's' : BEGIN
BOTOXY (15,12} ;WRTTELN('}} Sorting ...");CLREOL;
RESET (NAMEIN);
RESET (ABCIN);
I:=1;
Jiz 1
WHILE NOT EOF (ABCIN} DO
BERIN
READ (ABCIN,INREC}:
WITH INREC DO

BEGIN
RY[I1] := REC_NO;
CV[1] := CODE;
Pv[I] := PRICE;
UV[I] := USAGE;
END;
I:: 14,

END;

131



Line 259 Col I 1Imsert  Indent A:ABCIN.PAS
MAXREC := FILESIZE(ABCIN);
REWRITE (ABCIN):
WHILE NOT EOF (NAMEIN) DO
BEGIN
READ (NANEIN,NAMEREC);
RECNO := NAEREC.REC_NO;

COD  := NAMEREC.CODE;
FOR I := 1 TO MAXREC DO
BEGIN
IF COD = CV{I]
THER BEGIN
RITH INREC DO
BEGIN
REC_NO ;= RECND;
CODE  := C¥[I]:
PRICE := PV¥[I];
USAGE := UV[I};
END;
WRITE (ABCIN,INREC);
END;
END:
J iz J4l;
END;

6OTOXY(15,12) ;WRITELN("}) Sort Completed.');

Line 273 Col 1 Insert  Indent A:ABCIN.PAS
END:
END;
END;

BEGIN
SCREEN_MAIN; \
ASSIGN (NAMEIN,'A:NANE.DAT’);
ASSIGN {ABCIN,'&:ABCIN.DAT');
RESET(NAMEIN) ;
QUIT := FALSE;
REPEAT
WHILE NOT KEYSTAT{CH} DO BEGIN END;
IF CH IN COMMANDSET
THEN CASE ORD{CH) OF
1 : BEGIN
RESET (ABCIN};
BRANCH := "A";
PROC_EDIT(NAMEREC,NANEIN, INREC,ABCIK,BRANCH);
END;



Line 296 Col 1 Imsert  Indent A:ABCIN.PAS
3 : BEGIN
REMRITE (ABCIN):
BRANCH == *a’.
PROC_EDTT(NANEREC,NAKEIN, INREC, ABCIN, BRANCH) ;
END;
5 : BEGIN
' BRANCH := 'E';
RESET {ABCIN):
PROC_EDIT(NANEREC,NANETN, INREC,ABCTN, BRANCH) ;
END;
12 : BEGIN
' RESET(ABCIN);
RECN( := 1;
SCREEN_MAIN;
BOTOXY(1,10);
WRITELN (' ':5,"M0'," *:5,%CODE'," *:5,
"PURCHASE PRICE'," ':5,'ANNUAL USAGE');
WHILE NOT EOF{ABCIN} Do
BEGIN '
READ(ABCIN, INREC);
WITH INREC DO BEGIN
WRITELN(REC NO:7,CODE:9,PRICE:17:2,
USAGE:18:2) ;END;
RECNO := RECNO+1;

Line 319 Col 1 Insert  Indent A:ABCIN.PAS
END;
WRITELN:MRITE(*ABCIN File':20,
"Nuaber of Records : ':30,FILESIZE(ABCIN));
END;
14 - BEGIN
60T0XY{15,12);WRITELK( )} Printing ...");CLREOL;
RESET(ABCIN);
RECND := I;
NRITELN{LST) ;RRITELN(LST);
WRITELN(LST,® ':10,’ABCIN File’):WRITELN(LST);
NRITELN {LST,” ":5,'N6%," *:5,"CODE’,” *:§,
*PURCHASE PRICE'," ':5, ANMUAL USAGE');
NHILE NOT EOF(ABCIN) DO
BEGIN
READ(ABCIN,INREC);
WITH INREC DO BEGIN
WRITELN(LST,REC_NO:7,CODE:9,PRICE:14:2,
USAGE:18:2) ;END;
RECNG := RECNO+1;
£ND;
WRITELN{LST);WRITE(LST, "ABCIN File’:20,
"Nuaber of Records : ':30,FILESIZE(ABCIN});
END:
17 : QUIT ::= TRUE;



Line 342 Tol 1 1Insert  Indent A:ABCIN.PAS
19 : BEGIN
BRANCH := '$';

PROC_EDIT (NANEREC,NAMEIN,INREC,ABCIN,BRANCH);

END;
END
ELSE BEGIN;
BEEP;
END;
UNTIL QUIT,
CLOSE (ABCIN):
CLOSE (NAMEIN);
END.
Logged drive: 4
Active directory: \
Work file: A:ABCIN.PAS
Main file;
Edit Coapile Run  Save
bir Quit compiler dptions
Text: 12513 bytes
Free: 50122 bytes
}
Compiling
348 Lines
Code: 010A paragraphs { 4256 bytes), 0C73 paragraphs free
Data: 0OOB paragraphs { 176 bytes), OFDC paragraphs free

Stack/Heap: 2FFD paragraphs (196560 bytes)

)



iine 1 Col 1 Insert  Indent A:INVIN.PAS
PROGRAM INVDATA;
{sv-}
TYPE
STRING4 = STRING[4];
STRING20 = STRING[20];
NAMERECORD = RECORD
REC_NO : INTEGER;
QODE  : STRINGS;
NAME  : STRING20;
UNIT  ; STRING4;
CLASS : STRING4,
NAMELENGTH : INTEGER;

END;

INPUTRECORD = RECORD
REC_NO : INTEGER;
CODE : STRINGA;

REPLCOST : REAL;
LEADTINE : INTEGER;
LEADVARIANCE : REAL;
END;

NAMEFILE = FILE OF NAMERECORD;

RECFILE = FILE OF INPUTRECORD;

VAR
CH  : CHAR;

Line 25 Col 1 Insert  Indent A:INVIN.PAS
1,0 : INTEGER;
RECND : INTEGER;
BRANCH : CHAR;
GUIT . BOGBLEAN;
MAXREC : INTEGER;
INREC : IRPUTRECORD;
NAMEREC: NAMERECORD;
INVIN : FILE OF INPUTRECORD:
NAMEIN : FILE OF MAMERECORD;
CONST
COMMANDSET : SET OF CHAR = [#1,83,85,312,816,817,319];

FUNCTION KEYSTAT{VAR CH : CHAR) : BOOLEAN;
TYPE REG_PACK = RECORD
AX,BX,EX,DX,BP,S1,D1,05,E5,FLAGS : INTEGER;
END;
VAR REGISTERS : REG_PACK;
BESIN
REGISTERS.AX := $0600;
REGISTERS.DY := 255;
MSPOS{REGISTERS);
CH :=CHR{REGISTERS.AX);
KEYSTAT := CH (} CHR{(0}
END;

135



Line 49 Col 1 Imsert

PROCEDURE BEEP;
BEGIN

WRITE(CHR(7)):
END;

PROCEDURE SCREEN_MAIN:

BEGIN
CLRSCR;
B0TOXY (12,1): WRITELR ('
BOTOXY (12,2)s WRITELN ('}
BOTOXY (12,3); WRITELN (*
6OTOXY {12,4); WRITELN ("}
g0T0%Y (12,5); WRITELK ('}
GOTOXY (12,6); WRITELN {'}
BOTOXY (12,7); WRITELN ('}
GOTOXY (12,8); WRITELN ('}

END;

Line 73 Col 1 Insert
PROCEDURE SCREEN_APPEND;
BEGIN
CLRSCR;
§0TOXY {12,1); WRITELN ('}
BOTOXY (12,2); WRITELN ('}
BOTOXY (12,3); WRITELN ('}
BOTOXY (12,4); WRITELN ('
80T0XY (5,10);
WRITELN{REC_NO :'):WRITELN;
WRITELN{'CODE )
WRITELN{'REPLCOST ')
WRITELN('LEADTINE )
WRITELN(’LEADVARIARCE :');
END;

PROCEDURE PROC_EDIT (VAR NAMEREC:
VAR KAMEIN :
VAR INREC
VAR INVIN
VAR BRANCH :
LABEL 1,11,21,31,41,27;

Indent A:INVIN.PAS

ety NONHU 353
CTRL-C : CLEAR
CTRL-A : APPEND
CTRL-E = EDIT
CTRL-Q = QUIT
CTRL-L = LIST
CTIRL-P : PRINT
CTRL-S : SORT

Indent A:INVIN.PAS

$Hiex NENU dind
Fl : SAVE
ESC . ESCAPE
CiRL-¢ : QUIT

NAMERECORD;
NAMEFILE;

: IKPUTRECORD;
: RECFILE;

CHAR);

")
£y,
[R
(R
it
1t
1

8

1)



Line 97 Col ! Insert  Indent A:INVIN.PAS

TYPE

INDEX = 1..20;
STRING4 = STRING[4];

RECNOVECTOR = ARRAY [INDEX] OF INTEGER;
CODEVECTOR = ARRAY [INDEX] OF STRING4;
REPLCOSTVECTOR = ARRAY [INDEX] OF REAL;
LEADTIMEVECTOR = ARRAY [INDEX] OF INTEGER; .

LEADYARTANCEVECTOR = ARRAY [INDEX] OF REAL;

YAR

RV : RECHOVECTOR,
WRITELN('LEADTINE ')
ROV : REPLCOSTVECTOR;

LTV : LEADTIMEVECTOR;

LVV : LEADVARIARCEVECTOR;

CH : CHAR;

C,C0D - STRING4;

I : INTEGER;

RECNO : INTEGER;

EXIT : BOOLEAN;

ERROR : INTEGER;
CONST

COMNANDSET : SET OF CHAR = [#17,327,859];

BEGIN

CASE BRANCH OF

Line 143 Col 20 Insert  Indent A:INVIN.PAS
'E' :BESIN
EXIT := FALSE;
CLRSCR;
B0TOXY{10,10);
WRITELN('FIND RECHO = ');
11 : §0TOXY(23,10);
NHILE NOT KEYSTAT(CH) DO BESIN END;
IF ({ORD{CH)=27) OR (ORD{CH)=17)}

THEN 60T0 21
ELSE BEGIN
WRITE {CH);
READ(C);
C ;= CONCAT (CH,L):
AL (C,RECNO,ERROR);
END;

IF FILESIZE(INVIK) = 0

THEN BEGIN
SCREEN_MAIN;
OTOXY {15,12); WRITELN ('File is Empty 1');
eoTe 31;
END
ELSE BEGIN
IF RECNO ) FILESIZE (INVIN)

13



Line 166 Col 20 Insert  Indent A:INVIN.PAS
_ THEN BEGIN
BOTOXY(15,12);
WRITELN (') End of File Encountered 1*);
BOTO 11;
END
ELSE BEGIN
KHILE NOT EOF {INVIN) DO
BEGIN
IF RECHO ) 1 THEN SEEX (INVIN,RECNO-1)
ELSE RESET (INVIN);
READ (INVIN,INREC):
SCREEN_APPEND;
BOTOXY (15,10); WRITE(RECNO):
GOTOXY (17,12); WRITE(INREC.CODE):
BOTOXY (17,13); WRITE(INREC.REPLCOST):
GOTOXY {17,14); WRITE{INREC.LEADTINE):
GOTOXY (17,15); WRITE{INREC.LEADVARIANCE}:
SEEK {INVIN,RECNO-1):
BOT0XY (17,12);
WHILE NOT XEYSTAT{(CH) DO BEGIN END;
IF NOT {ORD(CH):=17)
THEN BEGIN
WRITE (CH);
BOTOXY (18,12);

Line 189 Col 20 Insert  Indent A:INVIN.PAS
READ (CV[RECNO]); CLREOL:
CV[RECNO] := CONCAI(CH,CY[RECKO]);
goTOXY (17,13);
READ (RCVRECNO]}; CLREOL;
BOTOXY (17,14);
READ (LTYIRECNO]}; CLREOL;
BOTOXY (17,15);
READ (LVV[RECNO]): CLREOL;
1 : WHILE NOT KEYSTAT (CH) DO BEGIN £ND;
IF NOT (CH IN COMMANDSET)

THEK BEGIN
BEEF; 60TO 1;
END
ELSE CASE ORD{CH) OF
59 : BEEGIN
WITH INREC DO .
BEGIN
REC_NO 12 RECNO;
CODE := CY[RECKO];
REPLCOST : RCV[RECNO]
LEADTIME += LTV[RECNO]
LEADVARIANCE := LYV[RECKO]
END;

WRITE(INVIN,INREC);



Line 212 Col 20 Tnsert  Indent A:INVIN.PAS

SCREEN_APPEND;

END;
27 : BEGIN

SCREEN_APPEND;

RECNG := RECNO-1;

END;
17+ SEEK {INVIN,FILESIZE{INVIN))
END;

END

ELSE SEEK (INVIN,FILESIZE(INVIN));
RECNO := RECNG + I;

END;
END;
END;
21 : RECNO ::= i;
SCREEN_NAIN;
RECNG := I;
31 : END;
A’ : BEGIN

MAXREC := FILESIZE(NAMEIN)-FILESIZE{INVIN);
RECNO == FILESIZE{INVIN):

SEEK (INVIN,RECNO):

FOR I := 1 70 KAXREC DO

tine 231 Col 11 Insert  Indent A:INVIN.PAS
BEGIN
WITH INREC DO
BEGIN
CODE
REPLCOST
LEADTIME
LEADYARTANCE :
END;
WRITE {INVIN,INREC);
END;
SCREEN_MAIN;
© BOTOXY (15,12);
BRITELN (') *,(MAXREC),’ Records Added’);
END;

.
.
-
-

“r 4. wE
" " [T 1)

oS o -

'$' : BEGIN

RESET (NAMEIN):

RESET {INVIN);

I:=1

J = 0

WHILE NOT EOF (INVIN) DO

BEGIN
READ (INVIN,INREC);
WITH INREC DO



Line 254 Col 11 Insert  TIndent A:-INVIN.PAS
BEGIN
RV[I] := REC_NO;
CYI] := CODE;
RCV{1) := REPLCOST;
LTV[I] := LEADTINE;
LW[I] := LEADVARIANCE;
END;
I:: I,
END;
AXREC := FILESIZE(INVIN);
REMRITE(INVIN);
WHILE NOT EQF (NANEIN) DO
BEGIN
READ (NAMEIN,NAMEREC);
RECNO := NAMEREC.REC_NO;

COD  := NAMEREC.CODE:
FOR I := 1 70 MAXREC Do
BEGIN
IF C0D = cV([I]
THEN BEGIN
HITH INREC DO
REGIN
REC_NO := RECNG;
CODE := OViI;
Line 278 Col 1 1Insert  Indent A:INVIN.PAS
REPLCOST := REV{I;
LEADTINE = LTY[I];
LEADVARIANCE := LWW{I];
END;
NRITE {INVIN,INREC);
END;
END;
=
END;
END;
END;
- END;
BEGIN

SCREEN_MAIN;
ASSIGN (NAMEIN,’A:NAME.DAT’);
ASSIGN (INVIN,'A:INVIN.DAT');
RESET(NAMEEN) ;
QUIT := FALSE;
REPEAT
WHILE NOT KEYSTAT(CK} DO BEGIN END;
IF CH IN COMNANDSET
THEN CASE ORD(CH) OF

140



Line 301 Col I Insert  Indent A:INVIN.PAS

1

12 :

: BEGIN

RESET (INVIN):
BRANCH := 'A’;

PROC_EDIT(KAMEREC,NAMEIN, INREC, INVIN,BRANCH) ;
END;

: BEGIN

REWRITE (INVIN):
BRANCH := "a’;
‘ PROC_EDIT(NAMEREC ,NANEIN, INREC, INVIN, BRANCH) ;
ND;

: BEGIN

BRAMCH := ',
RESET {INVIN);
£;ROC_EDIT(NAHEREB.HAHEIH.IHREC.IHVIN,BRAHCH);
b;
BEGIN
RESET(INVIN) ;
RECHO := I;
SCREEN_MAIN;
GOTOXY(1,10);
WRITELN (* ':5,"N0*,” *:5,°CODE*," ':5,
"REPLENISHMENT COST®,* *:5,"LEAD TINE',
' Y5, "LEAD VARIANCE');
WHILE NOT ECF(INVIN) DO

Line 324 Col | Insert Indent A:IMVIN.PAS

16 :

BEGIN
READ{INVIN,INREC);
WITH INREC DO BEGIN
HRITELN(REC_NO:7,CODE:9,REPLCOST;19:2,

LEADTINE:16,LEADVARIANCE: 16:2) ; END;

RECNO := RECNOHL;

END:

WRITELN;

WRITE(*INVIN File ':20, Musber of Records :':30,

FILESIZE(INVIN));
END;
BEGIN

BOTOXY{15,12);WRITELN{'}) Printing ...");CLREOL;

RESET{INVIN) ;

RECNO := 1;

NRITELN(LST, NO’:15, CODE': 10, ':5,
"REPLEMISHMENT COST':20,"LEAD TIME':20,
'LEAD VARIANCE':20);

HRITELN(LST 1--1.15,"----":10," ':5,
------------------ 1.20,7----~---="220,
e *120) ;WRITELN(LST);

141



WHILE NOT EOF(INVIN) D0
BEGIN

READ(INVIN, INREC) ;

Line 347 Col 1 Insert  Indent A:INVIN.PAS
WITH INREC DO BEGIN
HRITELN(LST,REC_NU:IS,EBDE:IU.REPLCOST:22:3
LEADTIHE:19.LEADVARIAHD€:20:2);EHD;

¥

WRITELN(LST):
RECND := RECWO1;
END;

WRITELN(LST};WRITELN(LST," *:15,"INVIN File®,
"Husber of Records : ':30,FILESIZE(INVIN));
GOTOXY(15,12) ;KRITELN("Y) Press ALT-PrtSc');
END;
17 & QUIT := TRUE:
19 : BEGIN
BRANCK == 'S";
PROC_EDIT (NAMEREC,NANEIN,INREC,INVIN,BRANCH):
END;
END
ELSE BEGIN;
BEEP;
END;
UNTIL QuIT;
CLOSE (INVIN};
CLOSE (NAMEIN);
END.

Logged drive: A
Active directory: \

Work file: A:INVIN.PAS
Main file:

Edit Compile Run Save
Dir Quit compiler Options

Text: 13467 bytes
Free: 49168 bytes

}

Coapiling
359 lines

Code: 011D paragraphs { 4560 bytes), 0C60 paragraphs free
Data: 0008 paragraphs { 176 bytes), OFBC paragraphs free
Stack/Heap: 2FAF paragraphs (195312 bytes)

)



Line! Col 1 Insert Indent A:BOMFILE.PAS
PROGRAM BOMDATA;
{$v-}
TYPE
STRING4 = STRING[4]:
INPUTRECORD = RECORD
REC_MG : INTEGER;
FATHERCODE : STRING4;
SONCODE - STRING4;
GOESINTO  : REAL;
END;
RECFILE = FILE OF INPUTRECORD;
VAR
RECNG - INTEGER:
CH  : CHAR;
BRANCH: CHAR:
QUIT + BOOLEAN;
INREC + INPUTRECORD;
BOMFILE : FILE OF INPUTRECORD:
CONST
COMMANDSET : SET OF CHAR = [#1,$3,05,812,816,4171;

FUNCTION KEYSTAT(VAR CH : CHAR) : BOOLEAN;
TYPE REG_PACK = RECORD

Line 25 Col 1 Insert  Indent A:BOMFILE.PAS
AX,BY,CX,DX,8P,SI,D1,D5,ES,FLABS : INTEGER:
END;
VAR REGISTERS : REG_PACK;
BEGIN
REBISTERS.AX := $0600:
REGISTERS.DX := 28§;
NSDOS (REGISTERS) ;
CH :=CHR{REBISTERS.AX):
KEYSTAT := CH () CHR(D)
END;

PROCEDURE BEEP;
BEGIN

WRITE(CHR(7}):
END;

PROCEDURE SCREEN_MAIN;

BESIN
CLRSCR;
GOTOXY (12,1); WRITELN ()  wessx MENY 36m ')
§0TOXY (12,2); WRITELN ('}  CTRL-C : CLEAR  i');
GOTOXY {12,3); WRITELN ('} CTRL-A : APPEMD 1’}



Line 49 Col 1 1Insert  Indent A:BOMFILE.PAS
GOTOXY {12,4); WRITELN {*%  CTRL-E : EDIT ")
BOTOXY {12,5); WRITELN ('!  CTRL-Q : QUIT ")
GOTOXY (12,6); WRITELN (! CTRL-L : LIST )
GOTOXY (12,7); WRITELK {*§  CTRL-P : PRINT ')

END;

PROCEDURE SCREEN_APPEND;
BEGIN

CLRSCR;

BOTOXY {12,1); WRITELN ('}  skexe NENU s3xx {°),
6OTOXY (12,2); WRITELN (*} F1 & SAVE )
BOTOXY (12,3); WRITELN ("%  ESC  : ESCAPE  ');
BOTOXY (12,4); WRITELN ("} CTRL-Q : QUIT V')
BOTOXY {5,10);

WRITELN("REC_NO :');WRITELN;

WRITELN('FATHERCODE :');

WRITELN{'SONCODE  :');

KRITELN{*GOESINTG :')

END;

Line 73 Col 1 1Insert  Indent A:BOMFILE.PAS

PROCEDURE PROC_EDIT {VAR BOMFILE: RECFILE;

VAR INREC : INPUTRECORD;
VAR BRANCH : CHAR);

LABEL 1,11,21,31,41,27;
TYPE

VAR

INDEX = 1..100;

STRING4 = STRING[4];

RECNOVECTOR = ARRAY [INDEX] OF INTEGER;
FATHERCODEVECTOR = ARRAY [INDEX] OF STRING4;
SONCODEVECTOR = ARRAY [INDEX] OF STRING4;
GOESINTOVECTOR = ARRAY [INDEX] OF REAL;

RV : RECWOVECTOR;

FCY : FATHERCODEVEETOR;
SCV : SONCODEVECTOR;
GIV : GOESINTGVECTOR;
CH : CHAR;

{ . STRINGY;

RECNO . IWTEGER;

EXIT : BOOLEAN;

ERROR : INTEGER:

CORST

CONMANDSET = SET OF CHAR = [#17,427,859];
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Line 97 Col 1 Insert  Indent A:BONFILE.PAS
BEGIN

CASE BRAKCH OF
"B’ :BEGIN
EXIT := FALSE;
CLRSCR;
60T0XY(10,10);
HRITELN(’FIND RECNO = ');
11 : GOTOXY{23,10);
RHILE NOT KEYSTAT{CH) DO BEGIN END;
IF ({ORD{CH)=27) OR {ORD(CH):=17))
THEN 6OTO 21
FLSE BEGIN
WRITE (CH);
READ(C);
€ := CONCAT (CH,C);
VAL (C,RECNO,ERROR);
END;
IF FILESIZE(BONFILE) = 0
THEN BEGIN
SCREEN_MAIN;
BOTOXY (15,12); WRITELN ('File is Empty !'):
5070 31;
END
ELSE BEBIN

Line 121 Col 1 Insert  Indent A:BONFILE.PAS
IF RECNO ) FILESIZE (BONFILE)
THEN BEGIN
6070XY{15,12);
WRITELN () End of File Encountered !');
60TO 11:
END
ELSE BEGIN
WHILE NOT EOF (BONFILE) DO
BEGIN
IF RECNG () 1 THEM SEEK (BOMFILE,RECNO-1)
ELSE RESET (BOMFILE);
READ (BOMFILE,INREC);
SCREEN_APPEND;
BOTOXY (15,10); WRITE(RECKO):
BOTOXY (15,12); WRITE{INREC.FATHERCODE);
60TOXY (15,13}; WRITE(INREC.SONCODE);
6OTOXY (15,14); WRITE(INREC.GOESINTO);
SEEK (BOMFILE,RECNO-1);
BOTOXY (15,12);
WHILE NOT KEYSTAT(CH) DO BEGIN END;
IF NOT {(ORD(CH)=17)
THEN BEGIN
WRITE (CH);
BOTOXY (16,12);

14



Line 145 Col 1 Insert  Indent A:BOMFILE.PAS
READ (FCV[RECNO]}; CLREOL;
FCV[RECHO) := CONCAT(CH,FCV[RECNO]};
OTOXY {15,13);
READ (SCV[RECNO]); CLREOL:
GOTOXY (15,14);
READ (BIVIRECNO]); CLREOL:
1 : BHILE NOT KEYSTAT {CH) DO BEGIN END;
IF NOT (CH IN COMMANDSET)
THEN BEGIN
BEEP; GOTO 1:
END
ELSE CASE ORD(CH) OF
59 : BEGIN
NITH INREC DO
BEGIN
REC_NG  := RECNG;
FATHERCODE := FCV[RECWO];
SONCODE  := SCY[RECNO];
GOESINTO GIV[RECNO];
END;
WRITE(BOMFILE,INREC);
SCREEN_APPEND;
END;
27 : BEGIN

"

0

Line 169 Col 1 Insert  Indent A:BOMFILE.PAS
SCREEN_APPEND;
RECNO := RECNO-1;
END;
17 ; SEEK {BONFILE,
FILESIZE (BONFILE));
END;
END
ELSE SEEK {BONFILE,FILESIZE(BONFILE));
RECNO := RECNO ¢ 1;
END:
END;
END:
21 : RECHO :: I;
SCREEN_MAIN;
31 : END;

'A’ . BEGIN
RECNO := FILESIZE(BONFILE);
SEEK (BOMFILE,RECNO);
SCREEN_APPEND;
EXIT := FALSE;
REPEAT
27 :6OTOXY{15,10);
WRITE (RECNO +1);

14



Line 193 Col I Insert  Indent A:BOMFILE.PAS

BOTOXY(15,12);

WHILE NOT KEYSTAT{CH) DO BEGIN END;

IF NOT (GRD{CH) = 17)

THEN BEGIN

RECNO <= RECNO + 1;
BOTOXY{15,12);
WRITE(CH);
READ{C);
FCY{RECNO] := CONCAT (CH,L);
OTOXY (15,13);
READ (SCV[RECNO]):
GoTOXY {15,14);
READ {6IV[RECNO]);
41 : WHILE NOT KEYSTAT (CH) DO BEGIN END;
IF NOT (CH IN COMMANDSET)

THEM BEGIN
BEEP;
6OTO 41;
END
ELSE CASE ORD(CH) OF
59 : BEGIN
WITH INREC DO
BEGIN
REC_NO  := RECNO;
Line 217 Col ! Imsert  Inmdent A:BOMFILE.PAS
FATHERCODE := FCV[RECNO];
SONCODE == SCY[RECKO];
GOESINTO  := BIV[RECNO];
END;

WRITE{BONFILE, INREC);
SCREEN_APPEND;
END:
27 : BEGIN
SCREEN_APPEND;
RECNO := RECNO-1:

GOT0 27;
END;
17+ EXIT 2= TRUE;

END:
END
ELSE EXIT := TRUE;
UNTIL EXIT ;

RECNO := I:
SCREEN_MAIN;
END;
END;
END;

BEGIN

147



Line 240 Col I Insert  Indent A:BOMFILE.PAS
BEGIN
SCREEN_MAIN;
ASSIGK (BOHFILE,’A:BOHFILE.DAT’);
QUIT := FALSE;
REPEAT
WHILE NOT KEYSTAT(CH) DO BESIN END:
IF CH IR COMMANDSEY
THEN CASE ORD(CH) oF

1 : BEGIN
BRANCH := "A’;
RESET{BOMFILE):
PROC_EDIT(BONFILE, TNREC,BRANCH) ;
END;
3 : BEGIN

BRANCH := 'A’;
REWRITE (BONFILE);
PROC_EDIT(BOMFILE, INREC,BRANCH) :
ERD;
5 : BEGIN
BRAKCH := 'E';
RESET (BOMFILE);
PROC_EDIT(BOMFILE, INREC, BRANCH) ;
END;
12 : BESIN

Line 275 Col 1 Insert  Indent A:BOMFILE.PAS
RESET(BOMFILE);
RECNO := I;
60TOXY(5,10);
WRITELN{' ’:15, BONFILE File'};
WRITELN;
NRITELN ('REC_NO’,’ ':5,'FATHERCODE',
' '.10,SONCODE',! ':10,GOESINTO®):
WHILE NOT EOF (BOMFILE) DO
BEGIN
READ{BOMFILE, INREC) ;
WITH INREC DO BESIN
WRITELN{REC_NO:5,FATHERCODE: 13,
SONCODE : 18, 60ESINT0:19:3) ;END;
RECNO :z RECNGH+I;

£ND; WRITELN; )
WRITELN(® ':15,"No. of Records : ',FILESIZE(BOMF

END;
16 : BEGIN
GOTOXY(10,30);WRITELN('}) Printing ...");CLR
RESET(BOMFILE);
RECNO := §;

WRITELN{LST,'NO':15, FATHERCODE ' :20,
"SONCODE': 20, "GOESINTO’:20) ;

WRITELN{LST,'--":15, =-m===mn- '.+20,



14%

Line 298 Col 1 Insert  Indent A:GOMFILE.PAS
Pomenaes 90, " - *:20) ;WRTTELN{LST);
WHILE NOT EOF{BOMFILE) DO
BEGIN
READ(BOMFILE, INREC);
WITH INREC DO BEGIN
WRITELW{LST,REC_NO:15,FATHERCODE:17,
SONCODE: 22, GOESINTO:20: 3 ) ;END;

WRITELN(LST);
RECNO := RECNO4];
END;

WRITELN(LST);WRITELN(LST,” ':15,"BOMFILE Fil
Mo, of Records : ':30,FILESIZE(BONFILE));
SCREEN_MAIN;

GOTOXY(10,10) ;MRITELN(")) Press ALT-Prisc’};

END;
17 = QUIT := YRUE;
END
ELSE BEGIN;
BEEP;
END;

UNTIL QUIT;
CLOSE (BOMFILE);
END.
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Line 1  Col 1 Insert  Indemt A:DFILE.PAS
PROGRAM DEMANDDATA;
TYPE
STRINGA = STRING[4};
STRING20 = STRING{20];
HAMERECORD = RECORD
REC_NO - INTEGER:
CODE  : STRINGS;
NAME = STRING20;
UNIT  : STRINGS;
CLASS : STRIMG4;
NANELENETH : INTEGER;
END;
PERNAKERECORD = RECORD
REC_NO : INTEGER;
PERNAME : STRING20;
NAMELENGTH ; INTEGER;
END;
NAMEFILE = FILE OF NAMERECCGRD;
PERNAMEFILE = FILE OF PERNAMERECORD;
RECFILE = FILE OF REAL;
VAR
CH : CHAR;
1 : INTEGER;
BRANCH : CHAR;

Line 35 Lol 1 Insert  Indent A:DFILE.PAS
DEMAND : REAL;
QUIT  : BOOLEAN;
NAMEREC : NAMERECORD;
PERNAMEREC : PERNAMERECORD;
NAMEIN : FILE OF NAMERECORD;
PERNAMEIN : FILE OF PERMAMERECORD;
BFILE  : FILE OF REAL;
CONST
COMMANDSET : SET OF CHAR = [ll,l3.l5.ll2,i16.ll7];

FUNCTION KEYSTAT(VAR CH : CHAR) : BOOLEAN;
TYPE REG_PACK = RECORD
AX,B%,CX,DX,BP,51,D1,DS,ES,FLAGS : INTEGER;
END;
VAR REGISTERS : REG_PACK:
BESIN
REGISTERS.AX := $0600;
REGISTERS.DY := 255;
NSDGS (REBISTERS);
CH :=CHR(REGISTERS.AX);
KEYSTAT := CH ¢} CHR(O)
END;

151



Line 53 Col 1 Insert

PROCEDURE BEEP;
BEGIN ‘

WRITE(CHR(7)):
END;

PROCEDURE SCREEN MAIN:

BEGIN
CLRSCR;
OTOXY (12,1); WRITELN ()
GOTOXY {12,2); WRITELN ('}
BOTOXY (12,3); WRITELN {*
GOTOXY €12,4); WRITELN ('}
B0TOXY (12,5); WRITELN (*}

END;

PROCEDURE SCREEN_EDIT;

Line 76 Col 58 Imsert
BEGIN
CLRSCR;
BOTOXY (12,1); WRITELN (")
BOTOXY (12,2); WRITELN ('
BOTOXY (12,3); WRITELW (")
BOTOXY {12,4); WRITELN (1

GOTOXY (12,6); WRITELN ('}

Indent A:DFILE.PAS

Hask NENY sk ),
CTRL-C : CLEAR ')
CTRL-A : APPEND  |');
CTAL-E : EDIT i
CTRL-P - PRINT i)
CTRL-0 : QUIT  !");

Indent A:DFILE.PAS

ik NENU *e3x 1 ) :
CTRL-E : EDIT '
CTRL-S : SKIP PABE 1");
CTRL-Q : QUIT V'

GOTOXY (5,7) ; WRITELN (*PERIOD : ’};

GOTOXY (5,9); WRITELN {'NO'," ':5,"CODE’," ':9,’DEMAND');

END;

PROCEDURE PROC_EDIT (VAR DFILE

VAR BRANCH
VAR NAMEIN
VAR MAMEREC
VAR PERNAMEIN
VAR PERNANEREC : PERNAMERECORD);

TYPE
INDEX = 1..120;

: RECFILE;

: CHAR;

: NAMEFILE;

: MAMERECORD;
: PERMAMEFILE;

152



Line 116 Col 58 Insert  Indent A:DFILE.PAS
STRING4 = STRING[4]:
STRING20 = STRING[20];
CODEVECTOR = ARRAY [INDEX] OF STRINGA;
PERNANEVECTOR = ARRAY [INDEX] OF STRING20:
DEMANDVECTOR = ARRAY [INDEX] OF REAL:
- DEMAKDKATRIX = ARRAY [1..20,1..20] OF REAL;
VAR
CV  : CODEVECTOR;
PNV : PERNAMEVECTOR;
DV : DENANDVECTOR;
D : DEMANDMAIRIX;
CH : CHAR,
I,PI : INDEX;
NL  : INTESER;
RECNO  : INTEGER;
HAXREC  : INTEGER;
MAXITEN - INTEGER;
MAXPERIOD : INTEGER;
EXIT : BOOLEAN;
CONST
COMMANDSET : SET OF CHAR = [#17,327,#19,15];
BEGIN
MAXITEN = FILESIZE(NANEIN);
MAXPERIOD := FILESIZE(PERNANEIN};

Line 139 Col 58 Insert  Indent A:DFILE.PAS
MAXREC == MAXITENSMAXPERIOD;
CASE BRANCH OF
'€’ :BEGIN
I:= 1
WHILE NOT EOF (DFILE) DO
BEGIN
READ {DFILE ,DEMAND);
DV{I} := DEMAND;
1.z Il
END;
RESEY (DFILE);
FOGR 1 := 1 TO MAXITEN DO
BEGIN
READ {NAMEIN,NAMEREC);
CV[I] := NAMEREC.CODF;
END;
PI := Iy
NHILE NOT EOF (PERNAMEIN) DO
BEGIN
SCREEN EDIT;
READ (PERNAMEIN,PERNAKEREC);
PNV[PI] := PERWANEREC.PERNAME;
BOTOXY {14,7);
BRITELN (PNY[P1]};
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Line 162 Col 58 Insert .Indent A:DFILE.PAS
BOTOXY {1,11);
FOR I := 1 TO MAXITEN DO
BEGIN
RECKO == {PI-1)}¥MAXITEN + I;
WRITELN (RECNO:6,C¥[11:9);
GOTOXY (WHEREX+28,WHEREY-1):
WRITELK (DV[RECKO]:12:3};
END;
GOTOXY (25,11);
REPEAT
WHILE NOT KEYSTAT (CH) DO BEGIN END;
IF NOT (CH IN COMMANDSET) THEN BEEP;
UNTIL (CH IN COMMANDSET):
CASE ORD{CH) OF
5 : BEGIN
FOR 1 := 1 70 MAXITEM DO
BEGIN
READ (DEMAND):
RECNO := {PI-1)SMAXITEN+I;
DV {RECNO] := DEMAND;
GOTOXY (25,NHEREY+1);
END;
END; )
17 ; SEEK (PERNAMEIN,MAXPERIOD);

Line 185 Col 58 Insert  Indent A:DFILE.PAS
ERD;
Pl := PIt1;
END;
SCREEN_MAIN:
RESET (DFILE);

PI iz I;

WHILE NOT EOF{DFILE) DO

BEGIN
DENAND := DV[PI];
WRITE{DFILE,DENAND) ;
P1 := PI4];

END:

END:
A" ; BEGIN

NAXREC := FILESIZE(NAMEIN)HFILESIZE(PERNAMEIN}-FILESIZE (DFILE);
RECNO := FILESIZE(DFILE);

SEEX (DFILE,RECNO):

FOR 1 :z 1 70 NAXREC DO

BEGIN
owWli) :- 6;
DEMAND ::0;

WRITE (DFILE,DEMAND);
END; '



Line 208 Col 58 Insert  Indent A:DFILE.PAS
SCREEN_MAIN;
B0TOXY (15,12);
WRITELK (') ',(MAXREC),' Records added’);
END;

*P' . BEGIN

SCREEN_MATN:BOTOXY(10,10) ;NRITELN{"}} Printing ... )
WRITELN{LST," ’:40,"TiNE-PHASDE DEMAND') ;WRITELN{LST):
WRITELN{LST};WRITE(LST, NAME®:10," ':17);

FOR PI := ) T0 MAXPERIOD DO
BEGIN

READ (PERNANE IN, PERNAMEREC) ;
WRITE(LST,PERNAMEREC. PERNAME :12) ;

FOR T := } T0 BAXITEM DO

READ {DFILE,DR(1,PI1]);

END;

WRITELN(LST};#RITE(LST, =-=-":10," *:17);

FOR PI := 1 TO MAXPERIOD DO WRITE(LST,'--------- *:12) ;HRTTELN(LST) ;
FOR I := 1 T0 MAXITEN DO

BEGIN

READ(NAMEIN,NAHEREC) ;

ML := LENGTH{NAMEREC.NANE);

WRITELN{LST};KRITELN{LST);NRITE(LST," ':6,NAKEREC KANE:NL,' *:21-
FOR PI := 1 TO MAXPERTOD BO

Line 223 Col 1 Insert  Indent A:DFILE.PAS
WRITE(LST,D[I,PI]:12:3);
END;
WRITELN{LST) ; SCREEN_KAIN:
END;
END;
END;

BEGIN
SCREEN_MAIN;
ASSIGN (NAMEIN,'A:NAME.DAT');
ASSIGN (PERNANEIN,'A:PERNANE.DAT’);
ASSIGN (DFILE,’A:DFILE.DAT');
QUIT := FALSE;
REPEAT
RESET (NAKEIN);
RESET (PERNAMEIN):
BHILE NOT KEYSTAT{CH} DO BEGIN END;
IF CH IN COMMANDSET
THEN CASE ORD{CH) OF
1 : BESIN
RESET (DFILE);
BRANCH := "A';

i,

ps

&



-Line 246 Col 1 Insert  Indent A:DFILE.PAS

PROC_EDIT(DFILE,BRANCH, NAKE IN, NAEREC,

PERNANEIN, PERNAMEREC) ;
END;

3 : BEGIN
REWRITE (DFILE);
BRANCH := *4’.
PROC_EDIT{DFILE ,BRANCH, NAMEIN, NANEREC,
PERMAMEIN, PERNAKEREC) ;
END;
5 : BEGIN
RESET (DFILE);
BRANCH == 'f’;
PROC_EDET{DFILE,BRANCH, NANE TN, NANEREC,
PERNANEIN, PERNAMEREC) ;
END;
12 : BEGIN
RESET (DFILE);
I:21;
WHILE NOT EOF(DFILE) DO
BEGIN
READ{DF ILE , DEMAND) ;
WRITELN{LST,I,DENAND);
114
END;

Line 284 Col 1 1Insert  Indent A:DFILF.PAS
END;
16 : BEGIN
RESET (DFILE);
BRANCH := 'P';
PROC_EDIT{DFILE,BRAHCH,NAMEIN, NAKEREC,
PERNAMEIN, PERNABEREC) ;
END:
17 : QUIT := TRUE;
END
ELSE BEEP;
UNTIL QuIT;

CLOSE (NAMEIN);
CLOSE {PERNAMEIN);
CLOSE (DFILE);

END.



157
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Line ! Col 1 Insert  Indent A:PFILE.PAS
PROGRAH PRODECTIONDATA;
TYPE
STRINGE = STRING{4]:
STRING20 - STRING[20};
KAMERECORD = RECORD
REC_NO : INTEGER;
CODE  : STRINGY;
NAME  : STRING2G;
UNIT - STRINSA;
CLASS . STRINGY;
NAMELENGTH : INTEGER;
1 HE
PERNARERECORD = RECORD
REC_NO : INTEGER;
PERNANE : STRING20;
NAMELENGTH : INTEGER;
END;
NAMEFILE = FILE GF NAMERECORD;
PERNAMEFILE = FILE OF PERNAMERECORD;
RECFILE = FILE OF REAL;
VAR
CH : CHAR;
1 - INTEGER;
PRODUCTIGN - REAL;

Line 35 Col ! Insert  Indent A:PFILE.PAS
BRANCH : CHAR;
QUIT  : BOOLEAN;
NAMEREC = NAMERECORD:
PERNAMEREC : PERMAMERECORD;
HAMEIN : FILE OF NAMERECORD;
PERNAMEIN : FILE OF PERNAMERECORD;
PFILE : FILE OF REAL;
CONST
CONNANDSET = SET OF CHAR = [X1,83,#5,812,416,417);

FUNCTION KEYSTAT{VAR CH : CHAR) : BOOLEAN;
TYPE REG_PACK = RECORD
&X,BX,CX,DX,BP,51,D1,DS,ES,FLAGS ; INTEGER;
END;
VAR REGISTERS : REG_PACK;
BEGIN
REGISTERS.AX := $0600;
REGISTERS.DX := 255;
HSDGS (REGISTERS);
CH :=CHR(REGISTERS.AX});
REYSTAT := CH () CHR(O)
END;

158



Line 4% Col 1 Insert  Indent A:PFILE.PAS

PROCEDURE BEEP;
BEGIN

WRITE(CHR(7));
END;

PROCEDURE SCREEN_MAIN;

BEGIN
CLRSCR:
BOTOXY (12,1); WRITELN ('] skt NENU 3400 §').
60TOXY (12,2); WRITELN {'!  CTRL-C : CLEAR !
60TOXY (12,3); WRITELN €'} CTRL-A : APPEND |
BOTOXY (12,4); WRITELN ("}  CTRL-E : EDIT 1’
BOTOXY (12,5); WRITELN ('} CTRL-P : PRINT 1
GOTOXY (12,6); WRITELN ('t  CTRL-¢ : QuiT i’

END;

Line 73 Col 1 Imsert  Indent A:PFILE.PAS
PROCEDURE SCREEN_EDIT:
BEGIN
CLRSCR;
BOTOXY (12,1); WRITELN (']  ##ssk NENU s#%  }'):
BOTOXY (i2,2); WRITELN {'!  CTRL-E : EDIT 'k
BOTOXY (i2,3); WRITELN (*!  CTRL-S : SKIP PAGE {');
BOTOXY (12,4); WRITELM ("}  CTRL-G : QUIT ')
G0T0XY €5,7) ; WRITELN ('PERIOD : '};
BOTOXY {5,9): WRITELN ('NOT,® ’:5,'CODE’,” *:9,"PROBUCTION');
END;

PROCEDURE PROC_EDIT (VAR PFILE  : RECFILE;
VAR BRANCH  : CHAR;
VAR NANEIN  : NANEFILE;
VAR NAMEREC . MAMERECORD;
YAR PERNAMEIN : PERNAMEFILE;
VAR PERNAMEREC : PERNAMERECORD);
TYPE
INDEY = 1..120;
STRING4 = STRING{4]:
STRING20 = STRING[20];

"



Line 97 Col 1 Insert  Indent A:PFILE.PAS
CODEVECTOR = ARRAY [INDEX) OF STRING4:
PERNANEVECTOR = ARRAY [INDEX] OF STRING20;
PRODUCTIONVECTOR = ARRAY [INDEX] OF REAL:
PRODUCTIONMATRIX = ARRAY {1..20,1..20] OF REAL;

VAR
CY  : CODEVECTOR;
PNV : PERNAMEVECTOR;
PRDV : PRODUCTIONVECTOR:
P : PRODUCTIONKATRIX;
PRODUCTIGN : REAL;
CH  : CHAR;
1,PI : INDEX;
NL  : INTEGER;
RECNG : INTEGER;
MAYREC  : INTEGER:
MAXTTEM  : INTEGER;
NAXPERIOD : INTEGER;
EXIT : BOOLEAN;
CONST
COMMANDSET : SET OF CHAR = [#17,827,419,85];
BEGIN
MAXITEM  := FILESIZE(NANEIN);
MAXPERIGD := FILESIZE(PERNAMEIN);
BAXREC  : MAXITEN®MAXPERIOD;

Line 121 Col 1 Insert  Indent A:PFILE.PAS
CASE BRAMCH OF
'E' :BEGIN

1:=1;

WHILE NOT EOF (PFILE) DO

BEGIN
READ {PFILE,PRODUCTION);
PRDY[I] := PRODUCTION;
1z 14

END;

RESET (PFILE};

FOR T := 1 TO MAXITEN B0

BEGIN
READ (NAMEIN, NANEREC):
CV[I] := NANEREC.CODE;

END;

Pz g

WHILE NOT EOF (PERKAMEIN) DO

BEGIN
SCREEN_EDIT;
READ (PERNAMEIN,PERNAMEREC);
PNV[PI] := PERNAMEREC.PERNAME;
BOTOXY (14,7);
WRITELN {PRV[PI]);
gotoxY (I,11);

160



&l

Line 145 Col 1 1Insert  Indent A:PFILE.PAS
FOR T :z 1 TO NAXITEM DO
BEGIN
RECNG := (PI-1)¥RAXITEM + I
WRITELN (RECNO:6,CV{1]:9);
GOTOXY  (WHEREX+20,WHEREY-1);
WRITELN (PRDV[RECNO]:12:3);
END;
BOTOXY {25,11);
REPEAT
WHILE NOT KEYSTAT {CH) DO BEGIN END;
IF NOT (CH IN COMMANDSET) THEN BEEP:
UNTIL {CH IN COMMANDSET):
CASE ORD{CH} OF
5 : BESIN
FOR I := 1 TO MAXITEN DO
BEGIN
READ (PRODUCTION);
RECNO := (PI-1}4MAXITENHI;
PRDV [RECNO] := PRODUCTION;
BOTOXY (25,KHEREY+);

ERD;
END;
17 : SEEK (PERNAMEIN,NAXPERIOD);
ERD;
Line 169 Col 1 Insert  Indent A:PFILE.PAS
PI := PItl;
END;

SCREEN_MAIN:
RESET (PFILE);
PI := 1:
WHILE NOT EOF(PFILE) DO
BEGIN
PRODUCTION := PRDV[PI];
WRITE{PFILE,PRODUCTION);
Pl ;= PI4];
END;
END;

'A' ; BEGIN
MAXREC := FILESIZE(NAMEIN)FILESIZE(PERNANEIN)-FILESIZE(PFILE);
RECNO := FILESIZE(PFILE);
SEEK (PFILE,RECNO);
FOR I := 1 TO MAXREC DO
BESIN
PROV{I] ::z O;
PRODUCTION :=0;
WRITE {PFILE,PRODUCTION);
END; .
SCREEN_MAIN;



Line 193 Col 1 Insert  Indemt A:PFILE.PAS
GOTOXY (15,12);
KRITELW (') 7, (HAXREC),” Retords Added');
END;

P' : BEGIN

SCREEN_NAIN;GOTOXY(10,10);WRITELN("}) Printing ... ")
WRITELN(LST," *:30,"ALREADY SCHEDULED PRODUCTION'):WRITELW(LST);
WRITELN(LST) ;WRITE (LST, "MAME':10," *:17);

FOR PI == 1 TO MAXPERIOD Do
BEGIN ‘

READ{PERNAMEIN,PERNANEREC) s

WRITE{LST,PERNANEREC. PERNANE:12) ;

FOR T := 1 T0 MAXITEN DO

READ (PFILE,P[I,PI]);

END;

WRITELN{LST) ;WRITE(LST, ~-~-":10," *:17);

FOR P := 1 TO NAXPERIOD DO WRITE(LST,'-~------- ':12) ;WRITELN{LST);
FOR T := 1 TO BAXITEN DO

BEGIN

READ(NAMEIN ,NANEREC):

L := LENGTH(NANEREC.NAME);

WRITELN(LST);WRITELK(LST) ;WRITE(LST,” *:6,NANEREC.NAME:NL,® *:21-HL)
FOR PI =z 1 TO MAXPERIOD DO

BRITE(LST,P[1,PI]}:12:3),

Lire 217 Col 1 Insert  Indent A:PFILE.PAS
END;
KRITELN{LST) ; SCREEN_MAIN;
END;
END;
END;

BEGIN
SCREEN_NAIN:
ASSIGN {NAMEIN,'A:NAME.DAT');
ASSIGN (PERMAMEIN,'A:PERNAME.DAT');
ASSIGN {PFILE, A:PFILE.DAT');
QUIT := FALSE;
REPEAT
RESET (NAXEIN);
RESET (PERNAMEIN);
WHILE KOT KEYSTAT{CH) DO BEGIN END;
IF CH IN COMMANDSET
THER CASE ORD(CH) OF
I : BEGIN
RESET (PFILE);
BRANCH := 'A;
PROC EPIT(PFILE,BRANCH,NANEIN,NANEREC,
T PERWANEIN,PERNAMEREC);
END;

1e2



Line 241 Col 1 Insert  Indent A:PFILE.PAS
3 : BEGIN
REWRITE (PFILE};
BRANCH ;= 'A’:
PROC_EDIT(PFILE,BRANCH , NANEIN, NANEREC,
PERNAMEIN , PERNAMEREC) ;
END;
5 : BEGIN
RESET (PFILE):
BRANCH := 'E';
PROC_EDIT(PFILE,BRANCH, MAME TN, NANEREC,
PERNAKEIN,PERNANEREC) ;
END;
12 : BESIN
RESET {PFILE);
Tz |
WHILE NOT EOF{PFILE) DO
BEGIN
READ(PFILE,PRODUCTION) ;
WRITELK(LST,I,PRODUCTION);
1:=T14,
END;
END;
16 : BEGIN
RESET {PFILE);

Line 287 Col I Insert  Indent A:PFILE.PAS
BRANCH := 'P';
PROC_EDIT(PFILE,BRANCH,NANEIN, NAMEREL,
PERRAMEIN,PERNAMEREC);
END;
17 : QUIT := TRUE;
END
ELSE BEEP;
UNTIL QUIT;

CLOSE (NAMEIN):
CLOSE (PERNAMEIN);
CLOSE (PFILE);

END.

1e

1%
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Line 1 Col I Insert  Indemt A:SFILE.PAS
PROGRAN STORAREDATA;

TYPE

STRING4 = STRING[4]; .

STRING20 = STRING[20];

NAMERECORD = RECORD
REC_NO : INTEGER;
CODE  : STRINGY;
NARE  : STRINGZ20;
UNIT  : STRINGS;
CLASS . STRINGY;
NAKELENETH : INTEGER;
END;

PERRANERECORD = RECORD
REC_NG : INTEGER;
PERNAKE : STRING20;
NAMELENGTH : INTEGER;
END;

NAMEFILE = FILE OF NAMERECORD:

PERNAMEFILE = FILE OF PERNAMERECORD;

RECFILE = FILE OF REAL;

VAR

CH : CHAR;

I : INTEGER;

STORAGE: REAL;

Line 35 Col 1 Insert  Indent A:SFILE.PAS
BRANCH : CHAR;
QUIT . BOOLEAN;
KAMEREC : NANMERECORD;
PERNAMEREC : PERWAMERECORD;
NAMEIN : FILE OF NANERECORD;
PERNAREIN : FILE GF PERNAMERECGRD;
SFILE - FILE OF REAL:
CONST
COMMANDSET : SET OF CHAR = [#1,83,85,812,316,417};

FUNCTION KEYSTAT(VAR CH : CHAR) : BOOLEAN;
TYPE REG_PACK = RECORD
© X,BY,CX,DX,BP,51,D1,DS,ES,FLAGS = INTEGER;
END;

VAR REGISTERS : REG_PACK:
BEGIN

REGISTERS.AX := $0600;

REGISTERS.DX :: 255;

MSBOS (REGISTERS);

CH :=CHR(REGISTERS.AX);

KEYSTAT := CH () CHR(D)
END:

led



Line 70 Col 1 Insert
PROCEBURE BEEP,
BEGIN
WRITE(CHR(7)):
END;

PROCEDURE SCREEN_MAIN:

BEGIN
CLRSCR;
GOTOXY (12,1); WRITELN ('}
80TOXY (12,2); WRITELN ('}
6OTOXY (12,3); WRITELN ('}
6OTOXY (12,4); WRITELN {°}
BOTOXY (12,5); WRITELN {°!
GOTOXY {12,6}; WRITELN {!
BOTOXY (12,7); WRITELN {'!

END;

PROCEDURE SCREEN_EDIT;
BEGIN
CLRSCR;

Line 82 ol 1 Insert
BOTOXY (12,1}; WRITELN ('}
BOTOXY {12,2); WRITELN ('
BOTOXY {12,3); WRITELN ('}

BOTOXY (S5,6); WRITELN {’N0’," :5,"CODE’," ':9,"STORAGE CAPACITY');

END;

PROCEDURE PROC_EDIT {VAR SFILE
VAR BRANCH
VAR NAMEIN
VAR MAMEREC
VAR PERNAMEIN

Indent A:SFILE.PAS

FEEEY NENU th3%
CTRL-C : CLEAR
CTRL-A : APPEND
CTRL-E : EDIT
CTRL-Q : QUIT
CTRL-L : LIST
CTRL-P : PRINT

Indent A:SFILE.PAS
tkidk MENG vend
CTRL-E : EDIT
CTRL-@ : QUIT

RECFILE;
: CHAR;
: NAKEFILE;
: NAMERECORD;
: PERNAMEFSLE;

VAR PERNANEREC : PERNAMERECORD);

TYPE
INDEX = 1..20;
STRING4 = STRING{4];
STRING20 = STRING[20];

CODEVECTOR = ARRAY [INDEX] OF STRINGH;

PERNAMEVECTOR = ARRAY [IND

STORAGEVECTOR = ARRAY [INBEX]
VAR

LV : CODEVECTOR;

PNY : STRING20;

EX] OF STRING20;
OF REAL;

a:):
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Line 105 Col 1 1Insert  Indent A:SFILE.PAS
SY : STORAGEVECTOR;
STORAGE : REAL;
CH - CHAR;
1,P1 . IRDEX;
RECNO : INTEGER;
MAXREC : INTEGER;
MAXITEM . INTEGER;
MAXPERIOD . INTEGER;
EXIT : BOOLEAN;
CONST
COMMANDSET : SET OF CHAR - Ill?,i??.lS];
BEGIN
MAXITEM FILESIZE (NANEIN);
MAXPERIGD := FILESIZE(PERNAMEIN);
KAXREC = MAXITEN;
CASE BRANCH OF
'E' :BEGIN
I:=1;
WHILE NOT EOF (SFILE) DO
BEGIN
READ {SFILE,STORAGE);
SY[I] := STORAGE;
I :=2 4,
END;

Line 126 Col I Insert  Indent A:SFILE.PAS
RESET (SFILE);
FOR 1 := 1 TO MAXITEK DO
BEGIN
READ (NAMEIN,NANEREC);
CV[I] := NANEREC.CODE;
END;
SCREEN_EDIT;
gOTOXY (1,10);
FOR I := 1 TO MAXITEN DO
BEGIN
RECNO := I;
WRITELN (RECNO:6,0v{1]:9);
§OTOXY  (WHEREX+25,WHEREY-1);
WRITELN {SY{RECNG]:12:3);
END;
6OTOXY (30,10);
REPEAT
WHILE NOT KEYSTAT (CH) DO BESIN END;
IF NOT {CH IN COMNANDSET) THEN BEEP;
UNTIL (CH IN COMMANDSET);
CASE ORD{CH} OF
5 : BEGIN
FOR 1 :x 1 TO MAXITEN DO

BEGIN



Line 15! Col 1 1Insert Indent A:SFILE.PAS
\ READ {STORAGE};
RECNO := I
SV [RECHO] := STORAGE;
BOTOXY {30,MHEREY41):
END;
EKD;
17 : 1 := MAXITEN;
END;
SCREEN_MAIN:
RESET {SFILE);
PI := I;
WHILE NOT EOF (SFILE) DO
BEGIN
STORAGE := SV[PI]:
WRITE(SFILE,STORAGE);
PI := PI+];
END;
END;

'A' : BEGIN
NAXREC := FILESIZE (NANEIN)-FILESIZE(SFILE);
RECNO := FILESIZE{SFILE);
SEEX (SFILE,RECND);
FOR I := 1 TO MAXREC DO

Line 184 ol 63 1Insert  Indent A:SFILE.PAS
BEGIN
sV[1] := 0;
STORAGE ::0;
WRITE (SFILE,STORAGE);
END;
SCREEN_MAIN;
GOTOXY (15,12);
WRITELN (') °,{NAXREC),” Records Added’);
END;

P . BESIN

SCREEN_NAIN:GOTOXY(10,10);HRITELN(")} Printing ...");
WRITELN{LST,'CODET:30," *:10,"NANE',"STORAGE CAPACITY':42);
WRITELN{LST, --==":30," *:10,7--—", =mmmmmmmemmmaanTad2)
RESET (NAMEIN);
FOR I := 1 70 NAXITEN DO

BEGIN

READ(SFILE,STORAGE);

READ(MAMEIN ,NAMEREC);

KITH WANEREC DO

WRITELN(LST,CODE:30, *:10, KAME’ :NANELENGTH,™ *:20-NANELENGTH,

STORAGE :20:3,UNTT:6) ;RRITELN{LST);

END;
SCREEN_NAIN;



Line 207 Col 63 Insert  Indent A:SFILE.PAS
END;
END:
END;

BEGIN
SCREEN_MAIN:
ASSIGN (NAMEIN,'A:NAME.DAT');
ASSIGN (PERNAMEIN,’A:PERNANE.DAT'):
ASSIEN (SFILE,’A:SFILE.DAT');
QUIT := FALSE;
REPEAT
RESET (NAMEIN):
RESET {PERNAMEIN):
WHILE NOT KEYSTAT{CH) DO BEGIN END;
IF CH IN COMMANDSET
- THEN CASE ORD{CH) OF
1 : BESIN
RESET {SFILE);
BRANGH := 'A';
PROC_EDIT{SFILE ,BRANCH, NANE TN, NANEREC,
PERNAME IN, PERNANEREC) ;
END:
3 : BEGIN
REWRITE (SFILE);

Line 236 Col 63 Insert  Indent A:SFILE.PAS
BRAMCH := "A";
PROC_EDIT(SFILE,BRANCH, RANEIN, NANEREC,
PERNAME I, PERNANEREC) ;
END;
§ : BEGIN
RESET {SFILE);
BRANCH := 'E';
PROC_EDIT(SFILE,BRANCH, NAMEIN, NAKEREC,
PERKAMEIN, PERNANEREC) ;
END;
12 : BEGIN
RESET (SFILE);WRITELN;
WRITELN(I:10,'STORAGE CAPACITY':20);WRITELN;
I:-1;
WHILE NOT EOF(SFILE) DO
BEGIN
READ(SFILE,STORAGE};
KRITELN(I:10,STORAGE:20:3);
I :: Itl;
END;
WRITELN;
WRITE ('SFILE':20,’Number of records : ':30,
FILESIZE(SFILE));
END;



17C

Line 253 Col 63 1Insert  Indent A:SFILE.PAS
16 : BEGIN
RESET (SFILE);
BRANCH == 'p;
PROC_EDIT{SFILE,BRANCH,NAHEIN,NAHEREE.

PERNAMEIN, PERKAMEREC) ;
END;
17 : QUIT := TRUE;
END
ELSE BEEP;

UNTIL QUIT;
CLOSE (NAMEIN);
CLOSE (PERNAMEIR);
CLOSE (SFILE);
END.

Logged drive: A
Active directory: \

Work file: A:SFILE.PAS
Main file:

Edit Compile Run Save
Dir Quit cospiler Options

Text: 8294 bytes
Free: 54341 bytes

)

Coepiling
256 lines

Code: 0089 paragraphs [ 2960 bytes), 0CCA paragraphs free
Data: 0DOE paragraphs ( 224 bytes), 0FD9 paragraphs free
StachfHeap: 3153 paragraphs (202032 bytes)

)



171

Linel Col 1 Insert  Indent A:0SFILE.PAS
FRUGRAN ONHANBSTOCKDATA:
TYPE
STRING4 = STRIN&[4]:
STRING20 = STRING[20];
NAMERECORD = RECORD
REC_NO : INTEGER;
CODE  : STRINGA;
NAME . STRING20;
UNIT  : STRING4:
CLASS : STRINGA;
NAMELENGTH : INTEGER;
END;
PERMAMERECORD = RECORD
REC_NO : INTEGER;
PERNANE : STRING20;
NANELENGTH : INTESER;
END;
HAMEFILE = FILE OF NAMERECORD;
PERNANEFILE = FILE OF PERRANERECORD;
RECFILE = FILE OF REAL;
VAR
CH : CHAR;
I . INTEGER;
ONHANDSTOCK : REAL;

Line 3¢ Col 1 Insert  Indent A:0SFILE.PAS
ONHANDSTOCK : REAL;
BRANCH : CHAR;
QUIT  : BOOLEAN:
KAMEREC : NANERECORD;
PERNAHEREC : PERNAMERECORD;
NANEIN : FILE OF NANERECQRD;
PERNAMEIN - FILE OF PERNAMERECORD;
OSFILE - FILE OF REAL;
CONST
COMMANDSET : SET OF CHAR = [#1,83,85,812 316,817,

FUNCTION KEYSTAT(VAR CH : CHAR) : BOOLEAN;
TYPE REG_PACK = RECORD
AY,BX,CX,DX,BP,S1,D1,DS,ES,FLAGS : INTEGER;
END;
VAR REGISTERS : REG_PACK;
BEGIN
REGISTERS.AY := $0600;
REGISTERS.BX := 255;
KSDOS(REBISTERS);
CH :=CHR(REGISTERS.AX);
KEYSTAT := CH () CHR{O)
END; -



172

Line 69 Col 1 1Insert  Indent A:0SFILE.PAS
PROCEDURE BEEP
BEGIN

WRITE(CHR(7));
END;

PROCEDURE SCREEN_MAIN:

BEGIN
ELRSCR:
BOTOXY (12,1)5 WRITELK ("1 #aaax NONU m338 1),
60TOXY (12,2); WRITELN (*1  CTRL-C : CLEAR '),
BOTOXY (12,3); WRITELK ("1 CTRL-A : APPEND  {');
GOTOXY (12,4); WRITELN (')  CTRL-E - EDIT ')
BOTOXY (12,5); WRITELM (*}  ETRL-@ : QuIT T
B0T0XY {12,6); WRITELN {*i  CTRL-L : LIST )
6OTOXY (12,7); WRITELM ("1  CTRL-P : PRINT  !');

END;

PROCEDURE SCREEM_EDIT;
BEGIN
CLRSCR;

Ling 82 Col 1 Insert  Indent A:0SFILE.PAS
BOTOXY {12,1); WRITELN ('}  xeex NENU dxk¢ }'),
BOTOXY {12,2); WRITELK (')  CTRL-F : EBIT )
BOTOXY (12,3); WRITELN ('} CTRL~Q : QUIT v
BOTOXY (5,6); WRITELN (*NO',” *:5,°CODE’," ':9,'ONHAND STOCK'):
END;

PROCEDURE PROC_EDIT (VAR OSFILE : RECFILE;
VAR BRANCH @ CHAR;
VAR NAMEIN  : NAREFILE;
VAR NAMEREC  : NANERECORD;
VAR PERNAMEIN : PERNAMEFILE;
VAR PERNAMEREC : PERNWAMERECGRD);
TYPE
INDEX = 1..20;
STRING = STRING[4];
STRING20 = STRING[20);
CODEVECTOR = ARRAY [INDEX] OF STRINGA;
PERMANEVECTOR = ARRAY [INDEX] GF STRING20;
ORHANDSTOCKVECTOR = ARRAY [INDEX] OF REAL;
VAR
LV : CODEVECTOR:
PNV : STRING20;



Line 105 Col I Insert  Indent A:0SFILE.PAS
0SY : ONHANDSTOCKVECTOR;
ONRANDSTOCK : REAL;

CH : CHAR;
1,P1 : INDEX;
RECNO  : INTEGER;
NAYREC ~ : INTEGER:
MAXITEN  : INTEGER;
NAXPERTOD : INTEGER;
EXIT : BOOLEAK;
CONST
COMMANDSET @ SET OF CHAR = [#17,827,15);
BEGIN
KAXITEN FILESIZE(NAREIN);
RAXPERIOD := FILESIZE{PERWAMEIN);
NAXREC  := MAXITEN:
CASE BRANCH OF
E’ :BEGIN
I:21;
WHILE NOT EOF (OSFILE) DO
BEGIN
READ (OSFILE,ONHANDSTOCK):
0SV[I] := ONHAKDSTOCK;
1 .= T4,

(1] L1

END;

Line 128 Col 1 Insert  Indent A:QSFILE.PAS
RESET (0SFILE):
FOR T := 1 TO KAXITEN DO
BEGIN
READ (NAMEIN,NANEREC);
CY[I] :- NAMEREC.CODE;
END;
SCREEN_EDIT;
BOTOXY {1,10);
FOR I := 1 TO MAXITEM DO
BEGIN
RECNO := I;
WRITELK (RECNO:6,C¥[1]:9);
GOTOXY  (WHEREX+2S,WHEREY-1};
WRITELN (0SY[RECH0]:12:3);
END;
GOTOXY (30,10);
REPEAT
WHILE NOT EEYSTAT (CH} DO BEGIN END;
IF NOT (CH IN COMMANDSET) THEN BEEP;
UNTIL {CH IN COMMANDSET});
CASE ORD(CH) ©F
5 : BEEIN
FOR I := 1 TO MAXITEN DO
BEGIN



174

Line 148 Col 1 Insert  Indent A:0SFILE.PAS
READ fQﬁHANDSTOCF);
RECNG .= I;
SV [RECHD] - GHEANDSTOCK ;
BOTOXY (30,KHEREYH])
ERD:
END;
17 0 T iz MAXITEN;
END;
SCREEN_KAIN:
RESET (OSFILE);
P1 := I:
WHILE NOT EOF(GSFILE) DO
BEEIN
ONHANDSTOCK := GSV[PI];
HRIYE(OSFILE,DNHAHDSIGCK);
PI := PItl;
END;
END;

A : BEGIN
MAXREC := FILESIZE(NANEIN)-FILESIZE(0SFILE);
RECNO := FILESIZE{OSFILE);
SEEX (OSFILE,RECND);
FOR I := 1 T0 MAXREC DO

Line 171 Col 1 1Insert  Indent A:0SFILE.PAS

BEGIN

0SV[I) := 0;

ONHANDSTOCK :=0;

WRITE (OSFILE,ONHANDSTGCK):

END;

SCREEN_MAIN;

GOTOXY {15,12);

WRITELN {') ', (MAXREC),' Records Added’):
END;

P! BEGIN o
SCREEN_NAIN;60TOXY(10,10);WRITELN(" )} Printing ...");
WRITELN(LST, CODE™:30," *:10,"NANE",” ON HAND STOCK ':42);

WRITELN(LST, =---":30," ':10,"----", trmmmmmmmemennas ".42):
RESET{NAKEIN) ;

FOR I ¢z 1 T0 KAXITEN DO

BEGIN

READ{(SFILE, OKHANDSTOCK) ;
READ{NANEIN,NANEREC);
WITH KAMEREC D0
WRITELK{157,C0DE:30," *:10,NAME:MANELENGTH," ':20-NAMELENGTH,
ONHANDSTOCK:20:3, UNIT:6);WRITELN{LST);
END;
SCREEN_MAIN;



Line 194 Col 1 Insert  Indemt A-OSFILE.PAS
ERD; '
END:
ENG;

BEGIN
SCREEN_KAIN:
ASSIGN (NANEIN,'A:NANE.DAT').
ASSISN (PERNAMEIN,'A:PERNANE.DAT®)
ASSIEN {OSFILE, A:0SFILE.DAT');
QUIT := FALSE;
REPEAT
RESET {NAKEIN);
RESET (PERNAMEIN);
WHILE NOT FEYSTAT(CH) D0 BEGIN END;
IF CH IN COMNANDSET
THEN CASE ORD{CH) OF
1 : BEGIK
RESET (OSFILE):
BRANCH &= "A’;
PROC_EDIT{SFILE,BRANCH, NAKE TN, NAKEREC,
PERNAME TN, PERNAMEREC) :

END;
3 : BEGIN
REWRITE (OSFILE);

Line 217 Col 1 Insert  Indent A:OSFILE.PAS
BRANCH ;= "A";
PROC_EDIT{OSFILE,BRANCH,NAMEIK , NANEREC,
PERNAMEIN, PERNAMEREC) ;
END;
5 : BEGIN
RESET {OSFILE);
BRANCH := 'E';
PROC_EDIT(OSFILE,BRANCH, NANETK, KAMEREC,
PERNAME TN, PERNANEREC) ;
END;
12 - BEGIN
RESET (OSFILE);WRITELN;
Izl
KRITELN{"NO’:10, "ON HAND STOCK':20};WRITELN;
WHILE NOT EOF{0SFILE) DO
BEGIN
READ{OSFILE , ONHANDSTOCK )} ;
WRITELN(I:10,ONHANDSTOCK :20:3);
I I
END;
NRITELN;
WRITE ("OSFILE':20,"Number of records : *:30,
FILESIZE(OSFILE));
END;

175



Line 241 Col 1 Insert  Indent A:OSFILE.PAS
16 : BESIN
RESET (GSFILE);
BRANCH := P’
PROC_EDIT{OSFILE,BRANCH, NANE IN, NANEREC,
PERKAMEIN, PERKAMERES) ;
END;
17 = QUIT := TRUE;
END
ELSE BEFP;
UNTIL QUIT;
CLOSE (NAKEIN);
CLOSE {PERNAMEIN);
CLOSE {0SFILE);
END.

Logged drive: A
hctive directory: \

Work file: A:QSFILE.PAS
Main fite:

Edit Cospile Run Save
Dir Quit cospiler Options

Text: 8394 bytes
Free: 54241 bytes

)

Cospiling
254 lines

Code: 0089 paragraphs { 2960 bytes), GCCA paragraphs free
Data: GODE paragraphs { 224 bytes), OFDS paragraphs free
Stack/Heap: 314D paragraphs (201936 bytes)

174



Line 1 Col 1 Insert  Indemt A:CFILE.PAS
PROGRAN CAPACITYDATA;

TYPE

STRING4 = STRING[4];

STRING2D = STRING[20];

DEPTRAMERECCRD= RECORD
REC_NO : INTEGER;
DEFTHAME: STRING20;
NAMELENGTH : INTEGER;
END;

PERNAMERECORD = RECORD
REC_NO : INTEGER;
PERNAME : STRING20;
HAMELERETH : INTEGER;
END;

DEPTNAMEFILE = FILE OF DEPTNAMERECORD:

PERNAMEFILE = FILE OF PERNAMERECORD;

RECFILE = FILE OF REAL;

VAR

CH : CHAR;

1 . INTEGER;

CAPACITY: REAL;

BRANCH ; CHAR;

QUIT  : BOOLEAN;

DEPTNAMEREC  : DEPTNAMERECORD;

Line 33 Lol 1 Insert  Indent A:LFILE.PAS
DEPTNAMEIN : FILE OF DEPTNANERECORD;
PERNANEIN : FILE OF PERNAMERECORD;
{FILE  : FILE OF REAL;
CONST
COMMANDSET : SET OF CHAR = [#1,83,85,412,415,4171;

FONCTION KEYSTAT{VAR CH : CHAR) : BOOLEAK;
TYPE REG_PACK = RECORD
AY,BY,CX,DX,BP,S1,01,D8,E5,FLABS : INTEGER;
END;
VAR REGISTERS : REG_PACK;
BEGIN
REGISTERS.AX := $0600;
REGISTERS.DX == 255;
NSDOS(RERISTERS);
H :=CHR(REGISTERS.AY);
KEYSTAT := CH ¢) CHR{D)
END;

177
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Line 70 Col I 1Insert  Indent A:CFILE.PAS
PROCEDURE BEEP;

BEGIN
WRITE{EHR(7)};
END;

PROCEDURE SCREEN_MAIN;

BESIN
CLRSCR;
GOTOXY (12,1); WRITELN ('] #veex MENY 3812 )7),
BOTOXY (12,2); WRITELN ("}  CTRL-C : CLEAR "),
GOTOXY (12,3); WRITELN (1 CTRL-A : APPEND ")
BOTOXY (12,4); WRITELN ('}  CTRL-E : EDIT ')
BOTOXY (12,5); WRITELN ("%  CTRL-P : PRINT '),
GOTOXY {12,6); WRITELN ('}  CTRL-Q : QUIT V)

END;

PROCEDURE SCREEN_EDIT;
BEGIN
CLRSCR;
BOTOXY (12,1); WRITELK {*]  wvesk MEN #re3 1Y),

tine 93 Col I Insert  Indent A;CFILE.PAS
BOTOXY (12,2); WRITELN ('} CTRL-E : EDIT '
BOTOXY (12,3); WRITELN ('}  CTRL-S : SKIP PAGE 1');
GOTOXY {12,4); BRITELK ("1  CTRL-Q : @uIT V)
GOTOXY (5,8} ; WRITELN ('PERIOD : ');
GOTOXY {3,12); WRITELN ('NO*," ’:6,’PRODUCTION UNIT®,” *:4,'CAPACITY');
END;

PROCEDURE PROC_EBIT (VAR CFILE  : RECFILE;
VAR BRANCH  : CHAR:
VAR DEPTNANEIN  : DEPTRAKEFILE;
VAR DEPTNAMEREC  : DEPTNAMERECORD;
VAR PERNANEIN : PERRAMEFILE;
VAR PERMAMEREC : PERNAMERECORD);
TYPE
INDEY 1..100;
STRING4 = STRING[4];
STRING20 = STRING[20];
DEPTYECTOR = ARRAY [INDEX] OF STRINS20;
PERNAKEVECTOR = ARRAY [INDEX] OF STRING20;
CAPACITYVECTGR = ARRAY [INDEX] OF REAL;
CAPACITYMATRIX = ARRAY [1..3,1..20] OF REAL;

TEETER]]



Line 116 Col 1 Insert - Indent A:CFILE.PAS

VAR

CH : CHAR;

NL @ INTEGER;

DV : DEPTVECTOR;

PNY : PERNAMEVECTOR:

CPY : CAPACITYVECTOR;

€ : CAPACITYMATRIX;

DI,PI,] . INDEX;

CAPACITY : REAL;

RECNO : INTEGER;

MAYXREC  : INTEGER;

MAXDEPT . INTEGER;

HAXPERIOD : INTEGER;

EXIT : BOOLEAN;
CONST

COMNANDSET : SET OF CHAR = [17,827,419,35};
BEGIN

BAXDEPT  := FILESIZE(DEPTNANEIN);

MAXPERIOD ::= FILESIZE(PERNAMEIN);

MAXREC ~ :c MAXDEPT®NAXPERIOD;

CASE BRANCH OF

'E' :BEGIN

2l

NHILE NOT EOF (CFILE) DO

Line 139 el 1 Insert  Indent A:CFILE.PAS
BEGIN
READ (CFILE,CAPACITY);
CPYI] :z CAPACITY;
1 := 141,
END;
RESET {CFILE);
FOR I := I TO NAXDEPT DO
BEGIN
READ (DEPTNAMEIN,DEPTNANEREC):
DV{I] :z DEPTNAMEREC.DEPTNANE;
END;
PI := 1;
KHILE MOT EOF {PERNANEIN) DO
BEGIN
SCREEN_EDIT;
READ (PERNAMEIN,PERNANEREC):
PNVIPI] := PERNAMEREC.PERNANE:
BOTOXY (14,8);
WRITELK {PHV[PI]):
GOTOXY {1,14);
FOR I :2 1 T0 NAXDEPT DO
BEGIN
RECHO := (PI-1)¥MAXDEPT + I;
WRITELN (RECNOG:4,D¥[I]:20);



Line 162 Col 1 Imsert  Indent A:CFILE.PAS
GOTOXY (WHEREX+25,WHEREY-1);
WRITELN {CPYIRECN0]:12:3);

END;
BOTOXY (30,14);
REPEAT
WHILE NOT KEYSTAT (CH) DO BEGIN END;
IF NOT {CH IN COMMANDSET) THEM BEEP;
UNTIL (CH IN COMMANDSET); \
CASE ORD{CH} OF
5 : BEEIN
FOR I :z 1 TO MAXDEPT DO
BEGIN
READ (CAPACITY);
RECNO := {PI-1)*NAXDEPTHI;
LPY [RECNO] := CAPACITY;
GOTOXY {30,WHEREY+]);
END;
END;
17 & SEEK (PERNANEIN,MAXPERIOD);
END;
PI := PI4l;
END;
SCREEN MAIN;
RESET {CFILE);

Line 185 Col 1 Insert  Indent A:CFILE.PAS
PI := 1;
WHILE NOT EOF{CFILE) DO
BEGIN
CAPACITY := CPV{PI];
WRITE(CFILE,CAPACITY);
PI :z PI4i;
£ND;
END;

A" : BEGIN

NAXREC := FILESIZE{DEPTNANEIN}*FILESIZE (PERNANEIN)-FILESIZE(CFILE);

RECNO := FILESIZE{CFILE);
SEEK (CFILE,RECNO);

FOR T :z 1 TO MAXREC DO
BESIN

CPY[I] := 75;

CAPACITY :275;

WRITE (CFILE,CAPACITY):
END;

SCREEN_HAIN;

BOTOXY ({15,12);

WRITELN ('} *,(MAXREC),’ Records Added*);
END:

]

(]



Line 208 Col ! 1Insert  Indent A:CFILE.PAS
P . BEGIN
SCREEN_MAIN;GOTOXY(10,10);WRITELN{'}} Printing . .
WRITELK(LST,” ':45, 'CAPACITY OF PRODUCTION UKITS' } sWRITELN(LST):
WRITELN(LST);MRITE(LST, PERIOD':10," *:17};
FOR PI :z 1 T0O MAXPERIOD D6
BEGIN
READ{PERHAMEIN, PERNAMEREC);
WRITE(LST,PERNAMEREC . PERNAME: 12);
FOR DI := 1 TO NAXDEPT DO
READ {CFILE,C[DI,PI]);
END;
WRITELN{LST);NRITE(LST,"-—~-- 16,7 ':17);

FOR PI :z 1 TO NAXPERIOD DO WRITE{LST,'--------- ":12); WRITELN(LST);

FOR DI := 1 TO MAXDEPT DO
BEGIN
READ (DEPTNAMEIN,DEPTNANEREC);
WL := LENGTH{DEPTNAMEREC.DEPTNANE);
HBITELH(LST);NRIT%LN(LST);HRITE(LST.' ":4 DEPTNANEREC . DEPTNANE :NL,
P23
FOR PI := 1 TO MAXPERIOD DO
WRITE(LST,CIDI,PI):12:3);

END;
RRITELN{LST);SCREEN _MAIN;
END;
Line 231 Col 1 1Insert  Indemt A:CFILE.PAS
END;
END;
BEGIN

SCREER_MAIN:
ASSIGN (DEPTNAMEIN,'A:DEPTNAME.DAT’);
ASSIGHN (PERNAMEIN,'A:PERNANE.DAT'):
ASSIGN (CFILE, A:CFILE.DAT');
QUIT := FALSE;
REPEAT
RESET (DEPTNAMEIN);
RESET (PERNAMEIN); '
WHILE NOT KEYSTAT(GH} DO BEBIK END;
IF CH IN COMMANDSET
THEN CASE ORB(CH)} GF
1 : BEGIN
RESET {CFILE);
BRANCH == 'A"; :
PROC_EDIT{CFILE,BRANCH, DEPTNAEIN, DEPTNANEREC,
PERNAMEIN ,PERNAMEREC) ;
END;
3 : BEGIN
REWRITE {CFILE);
BRANCH := 'A";



o
B}

Line 254 Col ! Insert . Indent A:CFILE.PAS
PROC_EDIT(CFILE,BRANCH,DEPTNAME IN, DEPTNANEREC,
PERNAME TN, PERNANEREC) ;
END;
§ : BEGIN
RESET {CFILE);
BRANCH := 'E’;
PROC_EDIT(CFILE ,BRANCH,DEPTNAMEIN, DEPTHANEREC,
PERNAMEIN,PERNANEREL);
END;
12 : BEGIN :
RESET (CFILE);
1:21;
WHILE NOT EGF(CFILE) DO
BEGIN
READ{CFILE,CAPACITY);
KRITELN(I,CAPACITY);
1 .= I,
END;
END;
16 : BEGIN
RESET (CFILE);
BRANCH := 'P';
PROC_EDIT(CFILE,BRANCH, DEPTNAMEIN, DEPTNAKEREC,
PERNAMEIN,PERNAMEREC) ;
BRANCH := *P';
PROC_EDIT(CFILE,BRANCH , DEPTNAMEIN, DEPTNAMEREL,
PERNAME IN, PERNANEREC) ;

Line 289 Col 1 Insert  Indent A:CFILE.PAS
END;
17 : QUIT := TRUE;
END
ELSE BEEP;

UNTIL QUIT;
CLOSE (DEPTNANEIN):
CLOSE {PERKAMEIN);
CLOSE {CFILE};
END.
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Line I  Col I Insert  Indent A:OFILE.PAS
PROGRAM OPTIMEDATA:
TYPE
STRING4 = STRING[4]:
STRING20 = STRING[20];
NAMEREGORD = RECORD
REC_NO : INTEGER:
CODE  : STRING4:
NAME @ STRING26;
UNIT  : STRINGA;
CLASS : STRINGA;
NANELENGTH : INTEGER;
END;
DEPTRANERECORD = RECORD
REC_ N0 : INTEGER;
DEPTNAME  : STRING20;
NANELENGTH : INTEGER;
END;
NAMEFILE FILE OF NAMERECORD:
DEPTNANEFILE = FILE OF DEPTNAMERECORD;
RECFILE : FILE OF REAL;
VAR
CH : CHAR;
I : INTLGER;
OPTINE : REAL;

Line 35 Col 1 1Insert  Indent A:OFILE.PAS
BRANCH : CHAR;
QUIT  : BOOLEAN;
NAMEREC ~ ~: NAMERECORD;
DEPTNAMEREC : DEPTNAMERECORD;

HAMEIN : FILE OF NAMERECORD;
DEPTNAMEIN : FILE OF DEPTRAMERECORD;
OFILE : FILE OF REAL;

CONST

CONMANDSET = SET OF CHAR = [#1,33,85,412,416,817);

FUNCTION KEYSTAT{VAR CH : CHAR) : BOOLEAN;
TYPE REG_PACK = RECORD
A¥,BX,CX,DX,BP,51,D1,D5,E5,FLAGS : INTEGER:
END;
VAR REGISTERS : REG_PACK:
BEGIN
REGISTERS.AX := $0600;
REGISTERS.DX :z 255;
MSDOS{REGISTERS):
CH :=CHR(REGISTERS.AY);
KEYSTAT := CH () CHR(D}



END;

Line 50 €ol I Insert  Indent A:OFILE.PAS

PROCEDURE BEEP;
BESIN

WRITE{CHR(7));
END;

PROCEDURE SCREEN_MAIN;

BEGIN
CLRSER:
GOTOXY (12,1); WRITELN ('  wksx MENU 3xxx ]7),
gOTOXY (12,2); WRITELN (*{  CTRL-C : CLEAR v
GOTOXY (12,3); WRITELN (*1  CTRL-A : APPEND  {%);
GOTOXY {12,4); WRITELN ('  CTRL-E : EDIV ')
GOTOXY (12,5); WRITELN {'}  CTRL-P : PRINT )
60TOXY {12,6); WRITELN ('}  CTRL-0 : QUIT ')

END;

Line 73 Col 1 Insert  1Indent A;OFILE.PAS
PROCEDURE SCREEN_EBIT;
BEGIN
CLRSCR;
BOTOXY (12,1); WRITELN (')  wkexx NENY #88% [');
BOTOXY (12,2); WRITELN {*!  CTRL-E : EDIT ")
BOTOXY {12,3); WRITELN ('!  CTRL-$ : SKIP PAGE }*);
6OTOXY (12,4); WRITELK ('!  CTRL-G : QUIT '
OTOXY {5,7) ; WRITELN (’PRODUCTION UNIT : '),
GOTOXY {5,9); WRITELN {’NO',” ':5,'CODE’,” ':12,’0PTINE’);

END;
PROCEDURE PROC_EDIT (VAR OFILE : RECFILE; '
VAR BRANCH  : CHAR,
VAR NAMEIN  : NAMEFILE;
VAR NANEREC  : NAMERECORD;
VAR DEPTNANEIN : DEPTRAMEFILE:
VAR DEPTNAMEREC: DEPTWANERECORD);
TYPE
INDEX = 1..100;
STRINGA = STRING[4];
STRING20 = STRING[20];



Line 97 €0l 1 Insert Indent A:OFILE.PAS

CODEVECTOR

DEFTNANZYECTOR

QPTIMEVECTOR

(PTIREMATRIX
VAR

CH : CHAR;

I.DI: INDEX;

= ARRAY [INDEX] OF STRING4;
ARRAY [INDEX] OF STRING2D;
ARRAY [INDEX] OF REAL;
ARRAY [1..3,1..20] OF REAL;

LI T

C¥ ; CODEVECTOR;

DHY : DEPTNAMEVECTOR;
0V : OPTIMEVECTOR;

0 : OPTIMEMATRIX;

NL : INTEGER;

OFTINE : REAL;

RECNO - INTEGER;
MAXREC : INTEGER;
MAXITEN : INTEGER;
HAXDEPT : INTEGER;
EXIT  : BOOLEAN;

CONST

COMMANDSET : SET OF CHAR = [417,827,819,85];

BEGIN

MAXITEN = FILESIZE(NANEIN);
MAXDEPT sz FILESIZE(DEPTNAMEIN);
MAXREC ~ := NAXITEN®NAXDEPT;

Line 121 Col 1 Insert  Indent A:OFILE.PAS

CASE BRANCH OF
'E’ :BEGIN
1:=1;

WHILE NOT EOF (OFILE) DO

BEGIN

READ {OFILE,OPTINE);
Ov[I} ;= OPTIME;
Iz I+,

EXD;

RESET (OFILE);
FOR I := 1 TO NAXITEN DO

BEGIN

READ (NANEIN,NANEREC):
CV[I] := NAMEREC.CODE;

END;
Bl .= I;

WHILE NOT EGF (DEPINANEIN) O

BEGIN

SCREEN _EDIT;

READ {DEPTWAME IN,DEPTNAMEREC) ;
DNVIDI] := DEPTHAMEREC.DEPTHANE;
BOTOXY (25,7);

WRITELN (DNV[D1]);

goTOXY (1,11},



Line 145 Col I Insert  Indent A:OFILE.PAS
FOR T := 1 TO NAXITEM DO
BEGIN
RECNO := {DI-1J¥MAXITEM + I;
WRITELN {RECNG:6,EV[I]:9);
BOTOXY (WHEREX+20,WHEREY-1);
WAITELN (OV[RECNO]:12:3);
ERD;
GOTOXY (25,11);
REPEAT
WHILE NOT KEYSTAT {CH) DO BEGIN END;
IF NOT (CH IN COMMANDSET) THEN BEEP;
URTIL (CH IN COMMANDSET);
CASE ORD(CH) oF
5 : BEGIN
FOR I :z 170 NAXITEN DO
BEGIN
READ (OPTIME);
RECNG := {DI-1)*NAXITEM+I;
Ov [RECNO] := OPTINE;
BOTOXY {25,WHEREY+1);

END;
END;
17 = SEEK (DEPTNAMEIN,MAXDEPT);
END;
Line 169 Col 1 Insert  Indent A:OFILE.PAS
DI := DIt+l;
END:

SCREEN_MAIN;
RESET (OFILE);

DI == 1
WHILE NOT EQF(OFILE) DO
BEGIN
OPTIME := oV[DI];
WRITE{OFILE,OPTINE);
Bl := Dl4};
END;
END;
A’ : BEGIN

KAXREC := FILESIZE(NANEIN)*FILESIZE (DEPTNANEIN}-FILESTZE(OFILE);

RECNO := FILESIZE(OFILE);
SEEK (OFILE,RECNO);
FOR T :z 1 T0 MAXREC BO

BEGIN

ov[I] := 0;

OPTINE :=0;

WRITE {OFILE,OPTINE);
END;

SCREEN_MAIN: -



Line 193 Col 1 Insert  Indent A:OFILE.PAS
GOTOXY {15,12);
RRITELN (*) ', (MAYREC),® Records Added'):
ERD;

*PY. BEGIN
SCREEN_MAIN:GOTOXY(10,10);¥RITELN("}} Printing ... '):
WRITELN(LST," *:37,OPERATION TIMES AT PRODUSTION UNITS'):
BRITELN{LST};WRITELN(LST,” *:70,"(HOURS)’);
WRITELN(LST);WRITE(LST, NANE':10,* ':25);
FOR DI :z 1 T6 MAXDEPT DO
BESIN :
REAB{DEPTNAMEIN, DEPTNANEREC);
WRTTE(LST,DEPTNAMEREC. DEPTHAME : 20);
FOR I := 1 10 MAXITEM DO
READ(OFILE,0{DI,I]);
END;
WRITELN{LST);KRITE(LST, ----":10," ':25};
FOR DI :z 1 TO MAXDEPT DO WRITE{LST,'----------=co=m- ':20);
WRITELN(LST);
FOR I := 1 TO NAXITEN DO
BEGIN
READ (NAMEIN,NANEREC);
NL := LENGTH(NANEREC . NANE) ;
RRITELN(LST);WRITELN{LST);

Line 217 Col 1 Insert  Indent A:OFILE.PAS
WRITE(LST,” *:6,NAMEREC.NANE:NL," ':21-NL);
FOR BI := 1 T0 MAXDEPT DO ‘
WRITE{LST,0[p1,1]:20:3);
END;
WRITELN(LST);SCREEN_NAIN;
END;
END;
END;

BEGIN
SCREEN_MAIN:
ASSTGN (NAMEIN,'A:NAME.DAT’);
ASSIGN (DEPTNAMEIN,’A:DEPTNANE.DAT');
ASSIEN (OFILE,’A:OFILE.DAT"):
QUIT :z FALSE;
REPEAT ,
RESET (NAMEIN):
RESET (DEPTNAMEIN) ;
BHILE NOT KEYSTAT{CH) DO BEGIN END;
IF CH 1§ COMNANDSET
THEN CASE CRD{(CH) OF
1 : BEGIN
RESET (OFILE);
BRANCH := 'A";



Line 241 Col 1 1Insert  Indent A:OFILE.PAS
PROC_EDET(OFILE ,BRANCH, NAMEIN, NAMEREC,
DEPTNAME TN, DE PTNAMEREC)
END;
3 : BEGIN
REWRITE (OFILE);
BRENCH := "A":
PROC_EPIT(OFILE,BRANCH, NAME IN, NAMEREC,
DEPTNAMEIN, DEPTNANERED) ;
END;
5 : BEGIN
RESET (OFILE);
BRANCH := 'E";
PROC_EDIT(OFILE,BRANCH,NANEIN, NAMEREC,
DEPTMAME IN, DEPTNAMEREC) ;
END;
12 : BEGIN
RESET (OFILE);
IS
WHILE NOT EOF{OFILE) DO
BEGIN
READ(OFILE,OPTIME);
NRITELN{I,OPTINE);
Iz I+,
END;

Line 287 Col 1 Insert  Indent A:0FILE.PAS
END;
16 : BEGIN
RESET {OFILE};
BRANCH := 'P';
PROC_EDIT(OFILE,BRANCH ,NANE IN, NAKEREC,
DEPTNAME IN, DEPTNAMEREC) ;
: END;
87 ¢ QUIT := TRUE;
EKD
ELSE BEEP;
UNTIL QUIT;

CLOSE {NANEIN};
CLOSE {DEFTNAMEIN);
CLOSE {OFILE);

END.
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191

Line ! Col 1 Insert  Indent A:ABCANALY.PAS
PROGRAM ABCANALYSIS:

CONST
CODESIZE = 4;
ALIRIT = 0.7;
BLINIT = 0.95;
TYPE
INDEX = 1..20;

STRING4 = STRING[4];

STRING20 = STRING[20];

NAKERECORD = RECORD
REC_NO : INTEBER;
CODE : STRING4;
NAKE : STRING20;
UNIT : STRING4;
CLASS : STRING4;
NAMELENGTH : INTEGER;
ERD;

ABCINRECORD = RECORD

REC_MO : INTEGER;
CODE : STRING4;
PRICE : REAL;
USAGE : REAL;
£ND;

ABCOUTRECORD =RECORD

Line 25 Col 1 Insert  Indent A:ABCANALY.PAS
CODE + STRINGA;
PRICE  : REAL;
USAGE  : REAL;
ABCCODE : CHAR;
£ND;
NAMEVECTOR = ARRAY [INDEX] OF STRING20;

CODEVECTOR = ARRAY [INDEX] OF STRINGS;
UNITVECTOR = ARRAY [INDEX] OF STRINGM;
CLASSYECTOR = ARRAY [INDEX] OF STRING4;
PRICEVECTOR = ARRAY [INDEX] OF REAL;
USAGEVECTOR = ARRAY [INDEX] OF REAL;
PERCENTVECTOR = ARRAY [INDEX] OF REAL;
WORKYECTOR = ARRAY [INDEX] OF REAL;

ABCCODEVECTOR = ARRAY [INDEX] OF CHAR;
VAR

RECNG, MAXREC : INTEGER;

1,3, 33,K,NL - INTEGER;

SUM, CUN_SUN : REAL;

QUIT : BOOLEAN;

EH : CHAR;

CoD: STRING4;

TC : STRING4;

TI : REAL;

CV : CODEVECTOR;



Line 49 Col 1  Insert

NY : NAMEVECTOR;

BY : UNITVECTOR;

KV : CLASSVECTOR;

PV : PRICEVECTOR;

UY = USAGEVECTOR;

KV : WORKVECTOR;

YV : PERCENTYECTOR;
ABC : ABCCODEVECTOR;
NAMEREC: NANERECORD;
INREC - ABCINRECORD;
OUTREC ; ABCOUTRECORD;

NAMEIN : FILE OF WANERECGRD;
ABCIN : FILE OF ABCINRECORD;
ABCOUT - FILE OF ABCOUTRECORD;
CONST COMMANDSET : SET OF CHAR = [#12,418,417,818];

Indent A:ABCANALY.PAS

FUNCTION KEYSTAT (VAR CH = CHAR)} : BOOLEAN;

TYPE REG_PACK = RECORD

AX,8X,CX,DX,8P,51,D1,D5,ES,FLAGS : INTEGER;

END;
VAR REGISTERS : REG_PACK;
BEGIN

Line 75 col 1 Insert
REGISTERS.AX := $0600;
REGISTERS.DX := 255;

MSD0S (REGISTERS);

CH := CHR (REGISTERS.AX);

KEYSTAT := CH () CHR{0)
END;

PROCEDURE SCREEN_MAIN;
BEGIN
CLRSCR;
BOTOXY {12,1); WRITELN ('}
6OTOXY (12,2); WRITELN ("}
GOTOXY (12,3); WRITELN ('}
GOTOXY (12,4); WRITELN {'!
BOTOXY (12,5); WRITELN {'}
END;

BEEIN
QUIT == FALSE;

Indent A:ABCANALY.PAS

xrxx HERY H40x
CTRL-R : RUN
CTRL-L : LIST
CTRL-P : PRINT
CTRL-G : QUIT

0

12y,

14
)

192



Line 97 Cel § Insert  Indent A:ABCANALY.PAS
SCREEN_MAIN;
ASSIGN (NAMEIN,®A:NAME.DAT');
ASSIGH (ABCIN,’A:ABCIN.DAT');
ASSIGN (ABCOUT,’A:ABCOUT.DAT');
RESET (NAMEIN):
RESET (ABCIN);
HAXREC <= FILESIZE(NAMEIN);
I::1;
SUN = 0
CUM_SUN := 0;
REPEAT
WHILE NOT KEYSTAT (CH) DO BEGIN END;
IF NOT (CH IN COMMANDSET) THEN WRITELN (CHR(7));
UNTIL {CH IN COMMANDSET);
CASE ORD{CH) OF
17+ QUIT := TRUE;
18 : BEGIN
CLRSCR;
WRITELN(' *:20,’ABC ANALYSIS FOR INVENTORY ITENS');
WRITELN;WRITELN;
WRITELN{’N0',” *:2,°CODE"," ':6,’NAME’,’ ’:11,’UNIT’,
' *:3,7CLASS',” ':2,"PURCHASE PRICE',' ’:2,
"ANNUAL USAGE®," ’:2,"ABCCODE");
REWRITE {ABCOUT);

Line 121 Col 1 1Insert  Indent A:ABCANALY.PAS
WHILE NOT EOF(ABCIN) DO

BEGIN
READ{ABCIN, INREC) ;
WITH INREC DO
BEGIN
CY[1] := GODE;
PY[I] := PRICE;
UV[I] := USASE;
END;

WD <= PV[I] ¢ UV[I;
SUN := SUN + WY[I];
I ::= I4;
END;
FOR I := 1 TO MAXREC DO YV[I] == Wv[I] /SUN;
FOR I := 1 TO MAXREC DO
BEGIN
J= 1
3 o= I,
FOR K == JJ TO KAXREC DO
IF Wik] ) W3]
" OTHEN T iz K
T == eV[I):
cv[I] := CV[I];
Cv[3} == TC;



Line 145 Col ! 1Insert  Indent A:ABCANALY.PAS

1 .= W[1];
PV[I] := PV[I];
PY[I] == TI:
TI := WY[I];
wiIj == wv[3l;
W3] := TI;
1 -z W{I];
WL o= wl3);
W3] =TI,
END;
FOR T := 1 TO MAXREC DO
BEGIN

CUN_SUK := CUN_SUM + YV[I];
IF CUM_SUN (= ALIMIT

THEN ABC[I1] := "4’

ELSE IF CUN_SUM (= BLIMIT

THEN ABC{I] := "B’
ELSE ABC{I) := 'C';
END;
I:=1;
it
WHILE NOT EOF (NANEIN) DO
BEGIN

READ(NAMEIN,NAMEREC) »

Line 169 €ol I Insert  Indent A:ABCANALY.PAS

WITH KANEREC DO

BEGIN
RECNO := REC_NO;
COD .= CODE;
NY[J] := NAME;

BY[J] := UNIT;
KV[J] := CLASS;

£ND;
FOR I == 1 TO NAXREC DO
BEGIN
IF €0D = ¢v[I]
THEN BEGIN
FITH OUTREC DO
BEGIN
LODE = CV[I):
PRICE  := PV[i];

USAGE == UV[I);

ABCCODE := ABC[I];

WRITE (ABCOUT,OUTREC):

NL := NAMEREC.NAMELENGTH + 2;

NRITELN;BRITELK (RECNO:2,CV[1}:6,MV[I]:NL,
VOV21-NL,BV[D] 4,y [0]):6,PVIT) 1652,
UV[1]:14:2,ABCCODE:S);

WRITELN{LST);NRITELN(L5T,RECN0:2,CV[I]):6,



195

Line 193 Col 1 Insert  Indent A:ABCANALY.PAS
WYIJT:NL, " *:20-NL,BY[J): 4,4V ) :6,PV[T]: 16:
Uv[1]:14:2,ABCCODE:B};
END;
ExD;
END;
J 2z J4f;
END;
END;
12 : BEGIN

RESET (ABCOUT):

CLRSCR;

WRITELM;NRITELN(® ':5,'NO*,* ':5,"CODE’," ':5,'PURCHASE PRICE',

' ':5, ANNUAL USABE',® ':5,'ABCCODE');NRITELN;

FOR I := 1 TO MAXREC DO

BEGIN

READ (ABCOWT,QUTREC):

WITH QUTREC DO _

MRITELN(I:7,C0DE:%,PRICE:17:3,USAGE:18:3,ABCCOBE 10} ;

END;

WRITELN;®RITE{ ABCOUT File ':20,’Nusber of Records : ':30,
FILESTZE{ABCOUT));
END;

16 : BEGIN
SCREEN_MAIN;GOTOXY(10,10) ;WRITELN(')) Printing ...');

Line 217 Col 1 Insert  Indent A:ABCANALY.PAS

RESET {ABCOUT);

RESET (NAMEIN);

BRITELN(LST,” ":50,’ABC ANALYSIS FOR INVENTORY ITEMS');

WRITELN(LST);WRITELN(LST);

WRITELN(LST, N0’ :15,CODE’:10," "7, NANE®,UNIT' 29, CLASS' : 15,
"PURCHASE PRICE':20,'ANNUAL USAGE':20,'ABCCODE':10);

HRITELN(LST, ==':15,1=-==="210," 7, et T 129, T '.15,
-------------- 220, A :20,%---==~-":10};

FOR I := I T0 MAXREC DO

BEGIN

READ {ABCOUT,OUTREC);

READ{NAMEIN ,NANEREC) ;

WITH OUTREC DO

BEGIN
PV[1] := PRICE;
Uv[I] := USAGE;
ABC{1]:= ABCCODE;
END;
WITH NAMEREC DO ;
BEGIN
RECNO := REC_NO;
CY[I] := CODE;
WV[I] == NAME;
BY[(I] == ONIT,



156

Line 263 Col 3 Insert  Indent A:ABCANALY.PAS
KY[I) := CLASS;
NL  := NAMELENGTH+2;
END;
WRITELN{LST);
WRITELN{LST,RECNO:15,CV{1]:10," *:5,NVIIJ:NL," *:30-Ni,BV(I]:4,
KY[1]:14,P¥{1}:20:2,U9(1):21:2,A8C[1]:8);
END;
SCREEN_MAIN;
END;
ERD; _
CLOSE {NAMEIN);
CLOSE {ABCIN);
CLOSE (ABCOUT);
END,

Logged drive: &
Active directory: \
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17

tine 1 Col 1 Insert  Indent A:INV-PLAN.PAS
PROGREM INVENTGRY PLANNING:
CONST
INTEREST = D.g5;
N4 = 0.5;
NB = 1.0,
NG = 1.5;
TYPE
INDEX = 1. .20,
STRINGd = STRING[¢];
STRING2D = STRING[20];
WAKERECORD - RECORD
REC_NO - INTEBER;
CODE . STRINGS:
HAME  : STRING2D;
UNIT  : STRING4;
CLASS - STRINGS;
NANELENGTH - INTEGER;
ERD;
ABCRECGRD = RECORD
CODE = STRING4;
PRICE  : REAL;
USAGE @ REAL;
ABCCOBE « CHAR;
END;

Line 25 Col 1 Insert  Indent A:INV-PLAN.PAS
FURCHRECORD = RECORD

REC_HND : INTEGER;
Cone : STRIKGS;
REPLTAST :+ REAL;
LEABTIME . INTEGER;
LEADVARIANCE . REAL;
END;

(RDERRECORD = RECORD
LODE : STRING4;
GROGUANT : REAL;
-LEABTINE . INTEGER;
SSTOCK . REAL;

END;
HEMEVECTOR = ARRAY [INDEX] OF STRING20;
CODEVELTOR = ARRAY [INDEX] OF STRINGY:
URITVECTOR T RRRAY [INDEX] OF STRINGY; ' ;
CLASSYECTOR = ARRAY [INDEX] OF STRINGS,
NAMELENGTHVECTOR = ARRAY [INDEX] OF INTEGER:
PRICEVECTOR = ARRAY [INDEX] OF REAL:
USABEVECTOR = hRRAY [INDEX] OF REAL:
ARCYECTOR = ARRAY [INBEX] OF CHAR;
REFLCOSTYECTOR = ARRAY [INDEX] OF REAL:
LEADTIMEVEDTOR = ARRAY [INDEX] OF IKTEGER;

LEADVARTANCEVECTOR = ARRAY [INDEX] OF REAL;



Line 49

VAR

Col 1 Insert  Indent &:INV-PLAN.FAS
(RDERDUANTITYVECTOR = ARRAY [INDEX] OF REAL:
SAFETYSTOCKVECTOR = ARFAY [INDEY] OF REAL:

I, MAXITEN : INTEGER;

N

QUIT: BOULEAN;
: REAL;

COH : CHAR;

MR STRINGA:

OV @ CODEVECTOR;

NV HAMEVECTGR;

BY : UNITYECTOR;

KV : 6LASSVECTOR;

NL : NAMELENGTHVECTOR,
PV : PRICEVECTOR;

WY s USABEVECTOR;

ABC : ABCVECTOE,

ROV : REPLCOSTVECTOR:
LTV : LEADTIMEVECTOR;

LYV« LEA

DYARIANCEVECTOR;

@Y . ORDERQUANTITYVECTOR;
SV : SAFETYSTOCEVECTOR;

NAHEREC
ABCREC
PURCHREE

Line 73
GUTREC
RAMEIN
ABCOUT
INYIN
INVOUT

CONST COMMANDSET . SET OF CHAR - [#5,814,417,418];

: NAMERECORD;

: ABCRECORD;

: PURCHRECORD,

Col 1 Insert  Indent A:IKV-PLAR.PAS

: GREERRECURD;

: FILE OF NAMERECORD;
: FILE OF ABCRECORD;

: FILE GF PURCKRECORD;
: FILE OF ORDERRECORD;

FUNCTION KEYSTAT {VAR CH : CHAR) : BGOLEAN;

TYPE REG_PACK

VAR REGISTERS
BEGIN
REGISTERS

= RECGRD
AX,BY,CY,BY,BP,51,D1,DS,E5,FLAGS -
END:

: REG_PACK;

Y 1= §0600;

REGISTERS.DX = 255;
SDGS (REGISTERS);
CH := CHR (REGISTERS.AX);

FEYSTAT
END;

2z CH (y CHR(O

INTEGER;

g

[Ea)



Line 106 Col 1  Insert -  Indent A-INV-PLAN.FAS

FROCEDURE SCREEN_MAIN;

END;

BEGI

GLRSCR;

GATORY (12,1); WRITELR () kb HENU 3% '),
GOTCXY (12,2); WRITELK ('} CTRL-R : RUK i'h
BOTOXY (12,3)5 WRITELN (*{  CTRL-E : EDIT i'h
GOTOXY (12,4); MRITELN {*}  CTRL-P : PRINT ')
GOTOXY (12,5); WRITELK (')  CIRL-0 : UIT i)
N

OUIT := FALSE;

SCREEN_MAIH;

ASSIGN (NAMEIN, A:NAME.DAT');
ESSIEN (ABCOUUT, A:ABCOUT.DAT');
KSSTGN (IRVIN, A:INVIN.DAT');
SSIEK (INVOUT,’A:INVOUT.DAT');
RESET (HAMEIN);

RESET (ABSGUT):

RESET (INVIND;

AXITEM :z FILESIZE (NAMEIN);
FOR T := | TO MAXITEM DO

Line 129 Col ! Insert  Indent A:INV-PLAN.PAS
BEGIN
READ {NAMEIN,KAMEREC);
KITH NANEREC DO
BESIN
ev{1] := CODE;
NYTI] := HAME:
BY[I] := UNIT;
KYII] == CLASS:
RLLED := NAMELENGTH + 2;
END;
ERD;
FOR'T :z 1 10 MAXITEN DO
BEGIN
READ (ABCOUT,ABCREC):
EITH ABLREC DG
BEGIN
PY¥[I] :z PRICE;
IWIT] 1o USAGE;
4BE[IY «= ARDCODE;
END:
HE
FGR 1 := 1 70 MAXITEM DO
EZSIN

READ {INVIN,PURCHREL):

139



Line 1582 Col 1 Insert  indent A:INV-PLAN.PAS
WITH PURCHREC DO
BLGIN
ROVIT] := REPLCAST:
LTY[I] := LEADTIME,
LVY[I] := LEADVARTANCE,
END;
END;
REPEAT
WHILE NOT ¥EYSTAT [CH) DO BEGIN EWD:
IF NOT (CH TN COMMANDSET) THEW WRITELN(CHR(7));
UNTIL {CH IN COMNANDSET);
IF HOT (URD(CH)} =17) THEW
BEGIN
CASE ORD(CH) OF
18 - BEGIN
CLRSCR;
MRITELN (* ":25, "INVENTORY PLANNING');
WRITELN;MRITELN;

WRITELN (NOT:2,"CODE™ <6, KAME™:10,"UNIT :15,"CLASS .7,
"GRDER GUANTITY':16,'LEAD TIME':11, SAFETY STOCK':13);

REWRITE {INVOUT);
FOR I := 1 TG NAXITEN DG
BEGIN
OV[T] o= SORT{2¥RCVIITHUV[T]/INTEREST/PV]I]):

Line 175 Col 1 Insert  Indent A:INV-PLAN.PAS

IF ABC[T] = "A' THEN N := NA;
IF ABCII] = 8" THEN N := NB;
IF #BC{I] = "C° THEN R := KC;

IF {{NOT(K = N&})} AHD [NGT (N = N8)}) ARD (NOT {
THEN WRITELN (#4% £BC CODE ERROR ¥##’);

SY[I] -z N¥SERT{LVY[I])HUV[I}/12/3;

WITH GUTREC DO

BESIN
CODE = oy[1l;
ORDOUART := av{I];
LEADTIME == LTV[1];
sstock  :- SV[ID;

END;

BRITE (INVOUT,OUTREC);

BRITECK (1:2,00[1]:6,0v[I11:KLIID," * < 20-KL[T].BV]1] 4,
KVI13:5,0v[10:05:3,L1%[10.10,5V[1]): 16:3):

END;
E£ND:
5 . BEGIA
RESET {IKVOUT):
CLR3CR;

GOTOXY (12,1} WRITELN {1  dke¥ MENU d93% 1)
GOTOXY {12,2); WRITELK (*1  CTRL-E : EDIT )

SOTXY {5,7);
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bine 198 Col 1 Imsert- Indent A:INV-PLAN, PAS
WRITELH {"H(':6,°CODE" +&, ORDER QUANTITY': 1S,
TLEAD TIMET:13,SAFETY STOREY: 14} KRITELN;
FOR T @z 1 TG HAXITEM DO
BEGIN
READ (INVGUT,GUTREC);
WITH GUTREC DG
WRITELN(I:10,CODE: &, GRDOUANT:15:3,LEADTIME :12,55T00K:19:3);
WHILE NOT KEYSTAT(CH) DO BEGIN END;
IF {GRD{CH)=S)
THEK EEGIN
GOTOXY (WHEREX+25, WHEREY-1) ;READ(OUTREC. ORDQUART ) ;
© BOTOXY(KHEREX+28 ,WHEREY ) ; REAB (GUTREC.SSTOCK) :
WRITELN;
SEEK (INVOUT,I-1);
KRITE (INVOUT,GUTREC) ;

END:
END;
WRITELNMRITE( INVOUT File ':20, Kugber of Records : ':30,
FILESIZE(INVOUT));
END;
16 « BEGIN

SCREEN_MAIN;G0TOXY (10,10} ;KRITELN{" Y} Printing ...°);
WRITELH (LST," ’:40," INVENTORY PLANKING');
BRITELN(LST);HRITELN(LST);

Line 221 Col 1 Insert  Indent A:INV-PLAN.PAS

RRITELN(LST, KO :15,"CODE":10," 727, NAME", UNTT': 29, CLASS : 10,
"ORDER QUANTITY':19,7LEAD TIME™:14, SAFETY STOCK':16);

BRITELN(LST, ~=":15,7===-":10," ":7, "=~ =m0 T rmmme ’.10,
Ve Ye19, e B :16);

RESET{INVOUT);

FOR'T := 1 T0 MAYITEM DO

BEGIN

READ{INVCUT  QUTREC);

WRITELH{LST):

WRITELH(LST,1:15,v[1]:10,7 ":5,Nv[1):RL{TD," 7 :30-KL[1],BV{I]:4,

KV[1]:9,0UTREC.ORDOUANT :18:3,0TREC. LEADTINE : 13, 0UTREC. SSTOCK: 18:3);

END: _
SCREEN_MAIN;
END;
17 ¢ G4IT == YRUE,
END:
E4D.

CLOSE (KAMEIN);

CLESE (ABCOMT);

CLOSE (INVIR);

CLOSE {IMVOUT);
END.

201



202

Logged drive; &
Active directory: \

Horh file: A:INV-PLAK.PAS
Kain file:

Edit Cospile Run  Save
Dir @uit compiler Optiecns

Text: 7667 bytes
Free: 55022 bytes

}
Compiling
238 lines
fode: BOE paragraphs { 3600 bvtes), 009G paragraphs free
Data: 0674 paragrashs ( 1856 bytes}, OF73 paragraphs free

Stack/Heap: 30F0 paragraphs (20044% bytes)

)



Line 1 Col 1 Insert Indent A:GOESINTO,PAS
PROGRAN GOESINTO;
TYPE
INDEX = 1..20;
STRING4 = STRING[4];
STRING20 = STRING[20):
RAMERECORD = RECGRD
REC_NO : INTEGER:
CODE  : STRING4;
NAKE  : STRING2D;
UNIT  : STRING4;
CLASS : STRINGM;
NAMELENGTH : INTEGER;
END;
BOMRECORD = RECORD
REC_NO : INTEGER;
FATHERCODE : STRING4:
SONCODE '+ STRING4;
BOESINTO  : REAL;
END;
RECNOVECTOR
CODEVECTOR
FATHERCODEVECTOR
SONCODEVECTOR
GOESINTOVECTOR

ARRAY [INDEX] OF INTEGER;
ARRAY [INDEX] OF STRINGA:
ARRAY [INDEX] OF STRING4:
ARRAY [INDEX] OF STRINGS;
ARRAY [INDEX] OF REAL;

w1 gt

Line 25 Col 1 Insert  Indent A:SOESINTO.PAS

WORKBATRIX = ARRAY [INDEX,INDEX] OF REAL;
KATERIALMATRIX = ARRAY {INDEX,INDEX] OF REAL;
WORKVECTOR = ARRAY [INDEX] OF REAL;

VAR
1,J,RI,CI,K,JHAX : INDEX;
EMAX: INTEGER;
C : REAL:
EH : CHAR;
RV : RECNOVECTOR;
GV : CODEVECTOR;
FCY : FATHERCODEVECTOR;
SCY : SONCODEVECTOR;
€IV : BOESINTOVECTOR:
WM WORKMATRIX;
HM : NATERTALMATRIX;
WY - WORKVECTOR;
QUIT: BOOLEAN;
BOMREC - BOMRECORD:
NAMEREC : NAMERECORD;
NAMEIN : FILE OF RAMERECORD;
BOMFILE : FILE OF BOMRECORD;
TFILE - FILE OF REAL;
UFILE  : FILE OF REAL;
CONST

e

A



Line 49 Col 1 Insert  Indent A:SOESINTC.PAS
COMMADSET : SET OF CHAR = [il?,!l6,ll7,li8];

FURCTION KEYSTAT(VAR CH : CHAR) : BOOLEAN;
TYPE REG_PACK = RECORD

AX,BX,CX,DX,BP,S1,D1,DS,E5,FLAGS - INTEGER;

END;
VAR REGISTERS : REG_PACK;
BEGIN
REGISTERS.AX := $0400;
REGISTERS.DX :: 255;
KSDOS(REGISTERS);
CH :: CHR{REGISTERS.AX):
REYSTAT := CH (}CHR(D)
EKD;

PROCEDURE BEEP;
BEGIN

WRITE(CHR(7));
EKD;

PROCEDURE SCREEN_MAIN;
BEGIN
CLRSCR;

Lime 73 Col 1 Insert  Indent A:GOFSINTO.PAS
BOTOXY(1S,L);WRITELR('}  ®tsx MENU ssxx ('),
BOTOXY(1S,2);WRITELN{"} CTRL-R : RUN  {');
BOTOXY(15,3);WRITELN('!  CTRL-L : LIST {');
GOTOXY(15,4);WRITELN{"}  CTRL-P : PRINT }');
GOTOXY(15,5);WRITELN(’!  CTRL-Q : QUIT  !');

END;

BEGIN
QUIT := FALSE;
REPEAT
SCREEN_MAIN; _
ASSIGN {NAMETN,'A:NANE.DAT');
ASSIGN {BOMFILE,’A:BOMFILE.DAT');
ASSIGN (TFILE,'A:TFILE.DAT');
ASSIGN (UFILE,’A:UFILE.DAT');
RESET{NAMEIN) ;
RESET(BOMFILE);
IMAX := FILESIZE(NAMEIN):
WRILE NOT KEYSTAT(CH} DO BEGIN END;
IF CH IN COMNADSET
THEN CASE ORB{(CH} OF
18 : BEGIN
GOTOXY(10,3);WRITELN{"}} Running ...’});
REBRITE(TFILE);
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Line 97 ©€ol 1 Insert  Indent A:GOESINTO.PAS

REWRITE{UFILE);
FOR I := 1 70 IMAX DO
BESIN

READ(HAMEIN,NAMEREC) ;
RV[I] := NAMEREC.REC_NO;
CV[I] :z NANEREC.CODE;
END;
FOR RI == 1
FOR CI 2z 1
BEGIN
MM[RI,CI] :z 0;
IF RI = C1
THEN WN[RI,CI] :
ELSE WM[RI,CI] :
END;
I1:=1;
WHILE NOT EOF(BONFILE) DO
BEGIN
READ (BOMFILE,BOMREC):
RITH BONREC DO
BEGIN
FCV[I] := FATHERCODE;
SCY[I] := SONCODE;
GIV{I] :- GOESINTO;

TG INAX DO
T0 INAX DO

1
0

Line 121 Col 1 Insert  Indent A:BOESINTO.PAS
END;
FOR J := I 70 INAX DO
BEGIN
IF CV[J] = Fev[1)
THEN CI := RV[J];
IF cv[I] = scvi1)
THEN RI := RV[J);
END:
MH{RI,CI] := GIVII];
Iz It
END;
FOR €I := 1 70 INAX DO
FOR RI :z 1 TO IHAX DO
WRITE (UFILE,MN[RI,CI]):
INAX := FILESIZE(BOMFILE);
FOR CI == IMAX-1 DOWNTO I DO
BESIN
FOR 1 := C1 70 INAX DO WV[I] := O;
FOR RI := INAX DOMNTO CI+1 DO
BEGIN
IF NOT (MM[RI,CI] = 0}
THEN BEGIN
FOR I :
THIE

INAX DONNTO RI B0
WV[TI+MM{RT,CT}oRN[1,RI]:

TR
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END;

END;

FOR J :: IMAX DOWNTO CI Dlw

WK[J,CI} := WH[Z,CI]+RV[I];

END;

Mf1,1] o= 1

FOR CI := 1 70 IMAX DO

FOR RI ;= CI TO INAX DO

BEGIN

WRITE (TFILE,WM[RI,CI});

WRITELN('T{',R1,",",C1,"} = ', WN{RI,C1]:6:3);
END;

WRITELN;WRITELN('TFILE Filesize : ',FILESIZE(TFILE));WRITELN;
END;

12 : BEGIN

RESET{TFILE);

RESET(UFILE);

FOR CI := 1 TO IMAX DO

FOR RY := CI 70 IMAX DO

BEGIK

READ(TFILE,C):

WK{RI,CI] := C;

WRITELN('T(*,R1,*,",CI,’) = ",WA[RI,CI):6:3};
EKD;

Lire 169 Col I Insert  Indent A:GOESINTO.PAS
END;
16 : BEGIN
RESET(TFILE);
RESET(UFILE);
FOR CI := 1 TO IMAX DO
FOR RT := 1 TO INAX DO
BEGIN
WH[RI,CI] := 0;
MM{RI,CI) := 0;
END;
FOR CI := 1 TO INAX DO
FOR RI := CI TO IMAX DO
READ (TFILE,WM[RI,CI});
FOR CI := 1 TO INAX DO
FOR RT := 1 TO INAX DO
READ (UFILE,MM[RI,CI]);
SCREEN_MAIN;BOTOXY(10,10);WRITELN{')} Printing ...");
WRITELN(LST,” *:45, THATRIX ) ;WRITELN{LST);
HRITELN(LST);NRITE(LST, "CODE’:10," ':10);
FOR 1 := 1 T0 INAX DO
BEGIN
READ (NANEIN, NAMEREC);
CV[I] := NAMEREC.CODE;
WRITE{LST,CV[I]:9);



END.

ine 193 Col I Insert  Indent A4:GOESINTC.PAS
END;
WRITELN(LST);WRITE(LST, ~==-"+10," ':10};
FOR I :z 1 TO IMAX DO WRITE(LST,’----":9);WRITELN{LST);
FOR RT := 1 T0 INAX DO
BEGIN
WRITELN(LST);WRITELN{LST);WRITE(LST,CV[RI]:10,” *:10);
FOR CI := 1 T0 IMAX DG
WRITE(LST,WN[RI,C1]:9:3);
END;
RESET(NANEIN) ;
NRITELN(LST,” ':45, UNATRIX');WRITELN(LST);
WRITELN(LST);WRITE{LST, CODE":18," *:10);
FOR I := 1 10 IMAX DO
BEBIN
READ(NAMEIN,NANEREC) ;
CV[I] := NAMEREC.CODE;
WRITE(LSY,CVI]:9);
ENB;
WRITELN{LST);WRITE(LST, -=--":10," *:10);
FOR 1 := 1 TO IMAX DO WRITE(LST,'----":9).MRITELN{LST);
FOR RI := 1 TO IKAX DO
BEGIN
WRITELN(LST) ;WRTTELN(LST);WRITE (LST,CV{RI]:10," ':10);
FOR CI := 1 TO IMAX DO

Line 239 Col I Insert  Indent A:GOESINTO.PAS
WRITE(LST,MN[RI,CI]:9:3);
END;
WRITELN(LST) ;SCREEN_NAIN;
END; .
17 : QUIT := TRUE;
END
ELSE BEEP;
UNTIL QUIT;

CLOSE (NANEIN);

CLOSE (BOMFILE):
CLOSE (TFILE);
CLOSE (UFILE);

r
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Line ] Col 1 Insert Indent A:MRP.PAS
PROGRAM MATERIALS_REQUIREMENT PLANNING:

TYPE
INDEX = 1..20;
PERINDEX = 1..20:
STRING4 = STRING[¢];

STRING20 = STRING[20);

NAMERECORD = RECORD
REC_NO : INTEGER;
CODE  : STRINGA:
NAME - STRINGZ0;
UNIT = STRINGA;
CLASS : STRING4;
NAMELENGTH : INTEGER;
EXD;

ORDERRECORD = RECORD
CODE = STRINGY;
ORDQUANT : REAL:
LEADTINE : INTEGER;
SSTOCK - REAL;
END;

PERNAMERECORD= RECORD
REC_NO - INTEGER:
PERNAME  : STRING20;
NAMELENGTH - INTESER;

Line 25 Col | Insert  Indent A:MRP.PAS
END;

RECNOVECTOR = ARRAY [INDEX] OF INTEGER;
CODEVECTOR = ARRAY (INDEX] OF STRING4;
RANEVECTOR ARRAY [INDEX] OF STRING20;

CLASSYECTOR = ARRAY [INDEX] OF STRING4;
UNITVECTOR = ARRAY [INDEX] OF STRINGS;
LENGTHVECTOR = ARRAY {INDEX] OF INTEGER;
PERNAMEVECTOR = ARRAY [INDEX] OF STRING20;
EQQVECTOR = ARRAY [INDEX] OF REAL;
LEADTIMEVECTOR = ARRAY [INDEX] OF INTEGER;
SAFETYSTOCKYECTOR = ARRAY [INDEX] OF REAL;

THATRIX = ARRAY [INDEX,INDEX] OF REAL;
UMATRIX = ARRAY [INDEX,INDEX] OF REAL;
DEMANDVEETOR = ARRAY [INDEX,PERINDEX] OF REAL;
PRODUCTIONYECTOR = ARRAY [INDEX,PERINDEX] OF REAL;
STORAGEVACTOR : ARRAY [INDEX] OF REAL;
ONHANDSTOCKVECTOR = ARRAY [INDEX] OF REAL;
ENDSTOCKVECTOR = ARRAY [INDEX] OF REAL:
GRSREQMATRIX = ARRAY [INDEX,PERINDEX] OF REAL;
NETREQHATRIX = ARRAY [INDEX,PERINDEX] OF REAL:

PORMATRIX = ARRAY [INDEX,PERINDEX] OF REAL;
PORLMATRIX = ARRAY [INDEX,PERINDEX] OF REAL;



Line 4% Col I Insert  Indent A:NRP.PAS

VAR

GUIT : BOOLEAN;

MAXITEN . INTEGER;

MAXPERIOD : INTVEGER:

I, RI, C1 : INDEX;

PI, L : PERINDEX;

€H - CHAR;

N : INTEGER;

RY : RECHOVECTOR;

CY : CODEVECTOR;

NV . NAMEVECTOR;

- K¥ : CLASSVECTGR;

BY . UNITVECTOR;
HL : LENSTHVECTOR;
E0Q : EOQVECTOR;
LTV : LEADTIMEVECTOR;
S5 : SAFETYSTOCKVECTOR:
T : THATRIX;
U : UNATRIX;
0 : DENANDVECTOR;
P : PREDUCTIONVECTOR;
05 : ONHANDSYTOCKVECTOR;
ES : ENDSTOCKVECTOR;
HRP ; PORLMATRIX;

Line 73 Col 1 Insert  Indent A:MRP.PAS

PRY : PERNANEVECTOR;

POR : PORMATRIX:

PORL: PORLMATRIX;

BRSREQ : GRSREQNATRIX;

NETREQ : NETREQMATRIX;

ORDERREC  : ORDERRECORD;

NAMEREC : NAMERECORD:

PERNAMEREC : PERNAMERECORD;

INvVOUT : FILE OF ORDERRECORD;

NAMEIN : FILE GF WAMERECORD;

PERNAMEIN : FILE QF PERNAMERECORD;

DFILE PFILE,SFILE,0SFILE ,ESFILE : FILE OF REAL;

TFILE,UFILE,GREQFILE NREQFILE ,KRPFILE : FILE OF REAL;
CONST

COMMANDSET : SET OF CHAR = [47,414,816,317,218,412];

FUNCTION KEYSTAT (VAR CH : CHAR) : BOOLEAN;
TYPE REG_PACK = RECORD
AX,BX,CX,DX,BP,S1,DI,D5,ES,FLAGS : INTEGER;
END;
VAR REGISTERS : REG_PACK;
BESIN
REGISTERS.AX := $0600;
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Line 97 Col 1 Insert

REGISTERS.DX := 255;

WSDOS {REGISTERS):

CH := CHR (REGISTERS.AX);

KEYSTAT := CH() CHR{0)
ERD:

PROCEDURE BEEP;
BEGIN

WRITE (CHR{?));
END;

PROCEDURE SCREEN_MAIN;

BEGIN
CLRSCR;
GOTOXY (12,1); WRITELN ('}
GOTOXY (12,2); WRITELN (*)
BOTOXY (12,3); WRITELN (')
GOTOXY (12,4); WRITELN ("4
BOTOXY (12,5); WRITELN (")

£ND;

Line 122 Col 1 Imsert
PROCEDURE SCREEN_LIST;
BEGIN
CLRSCR;
60TOXY (12,1); WRITELR ('}
GOTOXY (12,2); WRITELM ('!
BOTOXY (12,3); WRITELN (*!
BOTOXY (12,4); WRITELN ('}
END;

BEBIN
QUIT := FALSE;
SCREEN_MAIN;

Indent A:MRP.PAS

¥t MERU kitix
CTRL-R : RUN
CTRL-L : LIST
CTRL-P : PRINT
CTRL-Q = oQUIT

Indent A:HRP.PAS

BXELE NENY BEE08

)
Vs
v
A

"

(NF

CTRL-6 : GROSS REQUIREKENTS 1');

CTRL-N : NET REGUIREMENTS
CTRL-R : ORDER RELEASES

ASSIEN (NAMEIN,'A:NAME.DAT');
ASSIEN (PERNAMEIN,'A:PERNANE.DAT'};
ASSIGN (INVOUT,’A:INVOUT.DAT'):
ASSIGN (TFILE,'A:TFILE.DATY);
ASSIGN {UFILE,*A:UFILE DAT'):
ASSIGN (DFILE,’A:DFILE.DAT');
ASSIGN (PFILE,’A:PFILE.DAT');
ASSIGN (SFILE,'A:SFILE.DAT');

'
')

ASSIGN (OSFILE,’A:QSFILE.DAT');
ASSIGN (ESFILE, A:ESFILE.DAT’):
ASSIGN (GREQFILE,’A:GREQFILE.DAT');
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Line 146 Col 1 Insert  Indent A:MRP.PAS
ASSIGN (NREQFILE,'A:NREQFILE.DAT®);
ASSIGN (NRPFILE,'A:MRPFILE.DAT'):
RESET (NANEIN):

RESET (PERNAKEIN);
RESET (INVOUT);
RESET (TFILE);
RESET (UFILE);
RESET (DFILE);
RESET (PFILE};
RESET (SFILE);
RESET {GSFILE):
KAXITEN  := FILESIZE(NAMEIN);
MAXPERIOD := FILESIZE(PERNAMEIN):
FOR T :z 1 TO MAXITEN DO
BEGIN
READ (NAMEIN,NAMEREC);
WITH NAMEREC DO

BEGIN
RV[I] := REC_NO;
CViI] := CODE;
WV[I] := NAME:

BV{I] := UNIT;
KV[I] := CLASS;
NL[I] == NAMELENGTH;

Line 170 cCol 1 Insert  Indemt A:MRP.PAS
END;
END;
FOR PI := 1 TO MAXPERIOD DO
BEGIN
READ (PERNAMEIN,PERNAMEREC) ;
PHY[PI] := PERNAMEREC.PERNAME;
END;
WHILE NOT QUIT DO
BESIN
REPEAY
WHILE NOT KEYSTAT (CM) DO BEGIN END;
IF HOT {CH IN COMMANDSET) THEN BEEP;
UNTIL (CH IN COMMANDSET):
IF (0RD (CH) = 17) THEN QUIT := TRUE;
CASE ORD{CH) OF
18 : BEGIN
G0TOXY{6,8); WRITELN('}} Running ...
REWRITE (ESFILE);
REMRITE (GREGFILE):
REWRITE (NREOFILE);
REWRITE (MRPFILE);

|);
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Line 189 Col 1 Insert. Indent A:MRP.PAS
FOR P := 1 TC MAYPERIOD DO
FOR T := 1 TG MAXITEN DO

BEGIN
READ (DFILE,D[I,PI]);
READ (PFILE,P{I,PI});
END;
FOR CI := ] TO MAXITEM Do
FOR RI := CI 70 MAXITEM DO
READ {TFILE,T[RI,CH]);
FOR CI := | T0 MAXITEM DO
FOR B := 1 TG MAXITEK DG
READ {UFILE,U[RI,CIT);
FOR'T := § TO MAXITEM DO
BEGIN
READ (OSFILE,GS[I}); -
READ {INVOUT,ORDERREC};
K¥ITH ORDERREC DO
BEGIN
E0R{I] := ORDOUAKT;
LTVII] := LEADTIME,
8511) .= SSTOCK,
END:
END;
FOR RT := 1 T0 MAXITEN DO

Line 213 Col 1 Insert  Indent A:NRP.PAS
FOR €I := 1 T{ MAXPERIOD DO

BEGIN
BESREQ[RT,CI] :- 0;
NETREQ[RI,CI] := ©;

PORIRI,CI] := O;
PORL[RI,CI] := D;
END;
FOR RI := 1 TO MAXITEM DO
FOR PI := 1 TO MAXPERIOB BO
FOR T := 1 T{ MAXITEN DO
NETREGIRI,PI] := NETREQ[RI,PI+T[RI,I]#B[1,PI];
FGR T := 1 70 MAYITEM DG
FOR PI :z 1 TO MAXPERIGD DO
KRITE {(NREQFILE,NETREG[I,P1]);
FOR T := 1 70 MAXITEM D4
BEGIN
65111 <= 05{1] - $8{1]:
FOR PI = 1 10 MAXPERIDD DO
BEQIN
BRSREG1,PIT := D[I,PI] - PII,FI] - 0S[1];
IF (6R3REQ(I,?I] <= @)
THEN BEGIN
G911 :z - BRSREC[I,PI];
GRSREG{T,PI] ::= 6;



Line 237 Col ! Imsert  Indent A:MRP.PAS
END
ELSF RESIR
TF {E0E[IT ¢ 8)
THER REPEAT
POR[I,PI] := POR [I,PI] ¢ ECOLI]:
UNTIL {POR{I,P1] )= GRSREQ[I,PI])
ELSE POR[I,PI] := GRSREQ[I,PI];
0S[1} := POR[I,PI] - GRSREQ{I,PI];
LI = PI-LIV[I];
PORL{I,LI] := POR [I,PI];
FOR R == I+1 T0 MAXIIEW DO
DIRI,LI] := D[RI,LIJ4PORLII,LIT#ULRL,I];
END;
WRITE (GREGFILE,BI,PI]);
END;
WRITE {ESFILE,0S[1]);
END;
FOR RI := 1 T0 MAXITEM D&
FOR CI == 1 TO NAXPERIOD DG
WRITE (MRPFILE,PORL[RI,CI}}):
SCREEN_MAIN:
BOTOXY(&,8); WRITELN(')) Run Compieted. ')
END;
12 + BEGIN

Line 261 Col 1 Insert  Indent A:MRP.PAS
SOREEN LIST;
KHILE NOT KEYSTAT(CH) DO BEGIN END;
CASE ORD{CH) OF
14: BEGIN
RESET(NREGFILE);
CLRSCR;WRITELK (' ":15,"NET REQUIREMENTS');WRITELN;
FOR T := 1 TO MAXITEK BO
FGR PT := I TO MAXPERIGB DO
BEGIN
READ {NRECFILE,NETREQ[I,P1]);
WRITELK ('NETREQ {°,I,7,',PI,") =',NETREQ[I,P1]}):
END;
BRITEEN (")) Press any key to continue ...");
KHILE NOT KEYSTAT(CH) BO BEGIN END;
SCREEN_MAIN;
END;
7: BEGIN
CLRSOR:MRITELN (' ':15,"GROSS REQUIREMENTS') WRITELN;
RESET {BRECFILE);
FCR I @2 1 T0 MAXITEN DO
FOR PI @z 1 0 MAYPERIOD DG
BEGIN
READ (BREOFILE,GRSREQ[I,PI]);
WRITELN ('GRSREG (°,1,7,',P1,") =',GRSREQ(I,PI]);
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Line 331 Col I Insert  Indent A:MEP.PAS
END;
Y : BEGIM

SCREEN_LIST:

WHILE ROT YEYSTAT(CH) DO BEGIN EMD;

CASE ORB(CH) OF

14: BEGIN
GOTOXY (4,8);WRITELK (")} Printing ..."};KRITELN(LST);
RESET (NRECFILE);
FOR BRI := 1 70 MAXITEM BO
FOR PI := 1 70 MAXPERICD BO
READ (NPEQFILE,NETREQRI,PI]};
WRITELK (LST," *:60,"NET RECUIRENENT AMOUNTS’ )
WRITELN {LST,” ’:60,'--m-==-mmmommmmmmmnenns s
WRITELN(LST);WRITELK(LST);
WRITELN (LST,” ":65,"NET ANGUNTS REQUIRED ’};
WRITE (LST,"NG’:10,"CODE":10, "NAME': 14, UNIT 16, CLASS :8);
FGR PI := 1 TO MAYPERIGD DO

WRITE {LST,PRVIPI]:13);

HRITELN{1ST);
WRITE(LST,"--":10,"----":10,"-—-": 14, ---":16,"——-":8);
FOR PI :z 1 TO MAXPERIOD DG

WRITE (LST,"------m----- ':13);
FOR I := 1 70 WAXITEN DO
BEGIN

Line 355 cel ! Insert  Indent A:NRP.PAS
WRITELK(LST) ;WRITELN{LST};
NRITE{LST, I:10,CV[I]:10," ":6,KV[I]:NL[I],? ":20-HL[1],
BV[IT:4,kv[11:6," ":2);
FOR P1 == 1 T0 KAXPERIOD Bﬂ
WRITE(LST,NETREQ[T,PI]:13:3);
END:
WRITELN(LST};SCREER_MAIN;
END;
7: BEGIN
BOTOXY (6,8);MRITELN (")) Printine ...°);HRITELN(LST);
RESET (GREGFILE);
FOR RY == 1 TQ MAYITEM DO
FOR PI := ! TO MAXPERIOD DO
READ (GREGFILE,GRSREQIRI,PI]):
WRITELK {LST,” *:60, GROSS REQUIRENENT AMOUNTS'};.
WRITELN {LST," ':60, --m-m-mmmmmmmmmeemmenee );
WRITELN{LST);KRITELN(LST):
WRITELN (LST," 7:65, 6ROSS AMGUNTS REQUIRED '}:
HRITE (LST,'N0T:10, CODE™: 10, NAME =14, UNIT 16, CLASS :8);
FOR PI :z 1 T4 MAYPERIGD DO
WRITE (LST,PRV[PI]:13);
KRITELN{LST}; '
WRITE(LST, =710, === 10, === 14, "=~ " 1 14, T - :8);
FOR PI :z 1 TO MAXPERIOD DO



- Line 379 Col 1 Insert  Indent &:MRP.PAS
WRITE (LST,"=n-rmmmmev ':13);
FOR T o= 1 TO MAYITEM BO
1}

EEGIN
HRITELR{LST) ;HRITELM{LS
WRITE{LST,I:10,8¢ 1] 10," ":6,NVEITRLETD,Y ":20-NL[TD,
v[I] 4, 0v[1]: e MYVIE
FOR PI := | TO KAYPERIOD B0
‘ NRITE{LS?.GESREQ{],PII:IS:S);
END;
WRITELN(LST) ;SCREEN_MAIN:
END;
1&: BEGIN
GOTOXY (6,8);MRITELN (")) Printing ... );WRITELN(LST);
RESET (MRPFILE);
RESET {ESFILE):
FOR RI := | TG MAXITEM DO
FOR CI <= | TG BAXPERIOD DO
READ (MRPFILE,PURL[RI,CI]);
FOR RI := 1 70 MAXITEN DO
READ (ESFILE, o@tﬁz])
MRITELN (LST," *:60, MATERIAL RECUIREMENTS PLANNING'}:
BRITELN (LST,” ':60,'--mr===rm=mmmmmmmmmmeo oo eee )
WRITELN(LST); HPITELh(LST);
BRITELK {LST,' ':45, ANOUNT 70 BE PRODUCED/ORDERED'):

£
[

Line 403 Col 1 Insert  Indent A:MRP.PAS

WRITE {LST,"NO’:10,'CODE’:10, NAKE':14, UNIT :16, CLASS :8);

FOR PI := 1 T0 MAXFERICD DO
WRITE (LST,PRV[PI}:13};
BRITE{LST, TANOUNT IN STOCK':20);WRITELN{LST);
WRITE(LST, =" 110, ====": 10, ===~" 1 14,7 ==~="1 16, "-=~-=":8);
FOR PI := 1 10 KAXPERIGD DO

RRITE (L8T,'--=-m--emm- ':13);
WRITE(LST, --mmmmmmmmmm *:20) WRITELN{LST);
FOR T := 1 TO MAXITEM BO
BEEIR

BRITELN{LST) ;WRITELN(LST):
WRITE(LST,I:10,0V[1):10," ":6,KV[1):NL{I]," *:20-NL[!],
BY[I7:4,kV[I}:6," ":2);
FOR PI := | T MAXPERIOD D9
WRITE{LST,PORL[I,P1]:13:3);
WRITE{LST,0S[1]:15:3);

END:
WRITELN(LST); SCREEN_MAIN;
END;
END;
END;
ERE;
END;

CLOSE (NANEIN):



Line 449 Col I

CLOSE (PERNANEIN);

LLOSE {INVALT):
01058 {TFILE);
CLOSE {UFILE);
CLOSE (DFILE);
CLOSE (PFILE):
CLOSE (SFILE);
CLOSE [OSFILE);
CLOSE (ESFILE);-
CLOSE (BREGFILE};
CLOSE {NREGFILE};
CLOSE (MRPFILE);

ENB.

Insert

Indent A:MRP.PAS



Logoed drive: &
Active directory: \

Work file: A:MRP.PAS
Main file:

Edit Compile Run  Save
Bir ouit compiler Options
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)
Coepiling
439 lines
Code: 0268 paragraphs { 9904 bytes), 0B12 paragraphs free
Data: 0SEQ paragraphs { 24064 bytes), DAO7 paragraphs free

Stack/Heap: 2766 paragraphs (163424 bytes)

}

‘-
o,

]



Linel ol 1 Insert  Indent A:CRP.PAS
PROGRAN CAPACITY REQUIREMENTS_PLANNING;

CONST
N=:l;
H=1;

TYPE
INDEX z 1..20;
PERINDEX = 1..20;
DEPTINDEX = I..5;
STRING4 = STRING[4];
STRING20 = STRING[20];

NAKERECORD = RECGRD
REC_NO : INTEGER;
CODE  : STRING4;
NAME  : STRING20;
UNIT  : STRING4;
CLASS : STRING4;
NAMELENSTH : INTEGER;
END;
PERNAMERECORD = RECORD
REC_NO - INTEGER;
PERNAME : STRING20;
NAMELENGTH : INTEGER;
END;
DEPTNAMERECGRD - RECORD

Line 25 Col 1 Insert  Indent A:CRP.PAS
REC_NO - INTEGER;
DEPTNANE - STRING20;
NANELENGTH : INTEGER;
END;
RECNOVECTOR = ARRAY [INDEX] OF INTEGER;
CODEYECTOR : ARRAY [INDEX] OF STRING4;
NAMEVECTOR = ARRAY [INDEX] OF STRING20;

CLASSYECTOR = ARRAY [INDEX] OF STRINGA;
URITYECTOR = ARRAY [INDEX] OF STRING4;
LENGTHVECTOR = ARRAY [INDEX} OF INTEGER;

PERNAMEVECTOR = ARRAY [PERINDEX] OF STRING20D;
DEPTNAMEVECTOR = ARRAY [DEPTINDEX] OF STRING20;

OPTIMES = ARRAY [DEPTINDEX,INDEX} OF REAL;
CAPACITY = ARRAY [DEPTINDEX,PERINDEX] OF REAL;
PORLVEETOR = ARRAY {INDEX,PERINBEX] OF REAL;
CRPNATRIX = ARRAY [DEPTINDEX,PERINDEX] OF REAL;

EXCESSNONINAL = ARRAY [DEPTINDEX,PERINDEX] OF REAL;

EXCESSHAXIMUM = ARRAY [DEPTINDEX,PERINDEX) OF REAL;

AVATLABLETINE = ARRAY [DEPTINDEX,PERINDEX] OF REAL:
VAR

HAXITEN,MAXPERIOD,KAXDEPT = INTEGER;

CH : CHAR;

QUIT : BOOLEAN;

I,RI,CT : INDEX;



Line 49 €ol 1 - Insert  Indent A:CRP.PAS
PI : PERENDEX;

DI : DEPTINDEX;

RY : RECNOYECTOR;

CV : CODEVECTOR;

NV : KAMEVECTOR:

KV ; CLASSVECTOR;

8V : UNITVECTOR;

NL : LENGTHVECTOR;

PNV : PERNAMEVECTOR;

DNV - DEPTNAMEVECTOR;

ENM : EXCESSNOMINAL;

EMM : EXCESSMAXTNUN;

ATM - AVAILABLETIME:

€ : CAPACITY;

0 : OPTIMES;

PORL: PORLVECTOR:

CRP : CRPMATRIX;

NAMEREC :+ NANERECORD:

PERNAMEREC : PERNAMERECORD:
DEPTNAMEREC : DEPTNAMERECORD;

NAMEIN : FILE OF NAMERECORD;
PERNAMEIN  : FILE OF PERNAMERECORD:
DEPTNAMEIN : FILE OF DEPTNAMERECORD;
CFILE,OFILE,MRPFILE,CRPFILE : FILE OF REAL;

Line 75 Col 1 Insert  Indent A:CRP.PAS
CONST
COMMANDSET : SET OF CHAR - [#12,316,817,%18];

FUNCTION KEYSTAT (VAR CH :CHAR) : BOOLEAN;
TYPE REG_PACK = RECORD
AX,BX,CX,DX,BP,SI,DI,DS,ES,FLABS : INTEGER;
END:
VAR REGISTERS : REG_PACK;
BEGIN
REGISTERS.AX -= $0400;
RERISTERS.DX := 253;
HSDOS {REGISTERS):
CH == CHR{REGISTERS.AX};
KEYSTAT := CH(}CHR{0)
END;

PROCEDURE BEEP;
BEGIN

WRITE (CHR{7)):
END;

221



Line 99 Col 1 1Insert  Indent A:CRP.PAS
PROCEDURE SCREEN_MAIN;

BEGIN
CLRSCR;
GOTOXY (12,1); WRITELK {'!} Reebe MENY $888 0 |0).
GOTOXY (12,2); WRITELN () CTRL~R : RUN t;
BOTOXY {12,3); WRITELN (! CTRL-L : LIST R
BOTOXY {12,4}; WRITELN ('} CTRL-P : PRINT ')
GOTOXY (12,5); WRITELN ('} CTRL-Q : QUIT ')

END;

BEGIN

QUIT := FALSE;

SCREEN_MAIN;

ASSIGN (NAMEIN,'A:NAME.DAT'}:
ASSIGN (PERNAMEIN,'A:PERNAME.DAT');
ASSIGN (DEPTNAMEIN, 'A:DEPTNAME DAT'}:
ASSIGN (OFILE, A:OFILE.DAT’);
ASSIGN {CFILE,"A:CFILE.DAT');
ASSIEN (MRPFILE,"A:NRPFILE.DAT');
ASSIGN {CRPFILE,’A:CRPFILE.DAT’);
RESET (NAMEIN};

RESET (PERNAMEIN);

Line 123 Col ! Insert  Indent A:CRP.PAS

RESET (DEPTMAMEIN);
RESET (OFILE);
RESET (CFILE);
RESET (MRPFILE);
MAXITEN  := FILESIZE (NAMEIN);
MAXPERIOD := FILESIZE {PERNAMHEIN);
KAXDEPT  := FILESIZE (DEPTNAMEIN};
FOR I := 1 TO MAXITEN BO
BEGIN

READ (NAMEIN,NAMEREC);

NITH NAMEREC DO

BEGIN
RV[I] := REC_NO;
ev{I} := CODE;
NY{I] := NANE;
BY[I] := UNIT;
KVIT] := CLASS;
NL[I] := NAMELENGTH;
END;
END;
FOR PI := 1 TO MAXPERIOD DO
BEGIN

READ (PERNAMEIN,PERNANEREC);
PRV[PI] := PERNANEREC.PERNAME;



Line 147 Col' 1 Insert  Indent A:CRP.PAS
END;
FOR DI := 1 T0 HAXDEPT DO
BEGIN
READ (DEPTNAMEIN,DEPTNANEREC);
DNV{DI] := DEPTWAMEREC.DEPTNANE:
ERD:
WHILE NOT QUIT D0
BEGIN
REPEAT
WHILE NOT KEYSTAT (CH) DO BEGIN END;
IF NOT (CH IN COMMANDSET) THEN BEEP;
UNTIL (CH IN COMNANDSET);
CASE ORD(CH) OF
17 : QUIT := TRUE;
18 : BEGIN
GOTOXY {6,8); MRITELK (’}} Rumning ...  '};
REWRITE {CRPFILE);
FOR DI := 1 TG MAXDEPT DO
FORT := 1 TG NAXITEN DO
READ (OFILE,0[DI1,1D);
FOR PI := 1 TO MAXPERIOD DO
FOR DI := 1 70 HAXDEPT B0
READ (CFILE,C[DI,PI]);
FOR RT := 1 T0 NAXITEN DO

Line 171 Col 1 Insert  Indent A:CRP.PAS
FOR CI ;= 1 TO MAXPERIOD DO
READ {MRPFILE,PORL[RI,CI});
FOR DI := 1 TO MAXDEPT DG
FOR PI := 1 T0 MAXPERIOD DO
BEGIN
CRP[DI,PI] :
ENN[DI,PI] -
EM[DI,PI) :
ATK[DI,PI] :
END;
FOR DI := 1 TO MAXDEPT DO
FOR PI := ] TO MAXPERIOD DO
FOR RI := 1 TO MAXITEM DO
CRPEDI,PI] := CRP[DI,PI]+0[DI,RI]*PORLIRI,PI]);
FOR DI := 1 T0 NAXDEPT DO
FOR PI := 1 TO MAXPERIOD DO
IF CRPEDI,PI} ) NeC[DI,PI]

[} IT] LA} 171

[ — N — -~
-

THEW BEGIN
IF CRP[PI,PI] » MsC[DI,PI]
THEN BEGIN
ENM[DI,PI] == CRP[DI,PI]-K¢C[DI1,P1};
ENM[DI,PI] := EMM[DI,PT]+NtC[DI,PI};
END

ELSE ENM[DI,P1] := CRP[DI,P1]-NsC[DI,PI];

"\



Line 195 Col 1 Insert  Indent A:CRP.PAS
END
ELSE ATH[DI,PI] := wWeC[DY,PI]-CRP[DI,P1);
FOR DI := | TO MAXDEPT DO
FOR PT := 1 70 MAXPERIOD DO
WRITE (CRPFILE,CRP[DI,PI],ENM[DI,PI],EMK[DI,PI],ATA[DI,PI]);
SCREEN_MAIN:
BOTOXY (¢,8); WRITELN (*)} Run Cospleted.’);
' END;
12 : BEGIN
RESET (CRPFILE);
FOR DI := 1 TO NAXDEPT DO
FOR PI := 1 TO MAXPERIOD DO
READ (CRPFILE,CRPIBI,PI),ENN[DI,PI],ENN[DI,PI] ATK[DI,PI]);
CLRSCR;G0TOXY(4,5); '
WRITELN (* ':15,"CAPACITY REQUIREMENTS PLANNING');60TOXY(7,5):
FOR PI := 1 TO MAXPERIOD DO
BEGIN
§0T0XY(10,10);
WRITELN ("PERIOD : *,PNVIPI], ':10);NRITELN;WRITELN;
FOR DI :z 1 O MAXDEPT DO
BEGIN
WRITELN (CRP {DI,P1]:10:1," OPERATING TINE IS REQUIRED ',
AT, DNY[BI],’.');
IF NOT {ATN[DI,PI] ) 0}

Line 219 Col 1 Insert  Indent A:CRP.PAS
THEN IF EMM[DI,PI] ) ENM [DI,PI)
THEN WRITELN (EMM[DI,PI]:10:1,
* TINE UNITS EXCEED THE MAX. ',
"CAPACITY AT ’,DNV[DI],’.’)
ELSE WRITELN (ENM[DI,P1]:10:1,
' TINE UNITS EXCEED THE NOM. °,
"CAPACITY AT °,DNV[DI],'.’)"
ELSE WRITELN (ATM[DI,PI]:10:1," TIME UNITS IS ',
"FURTHER AVAILABLE AT *,DNV[DI],"."):
NRITELN;
END:
RRITELN;WRITELN:WRITE ('Press any key to continue ...');
WHILE NOT KEYSTAT (CH) DO BEGIN END;
END;
IF PI = BAXPERIOD THEN SCREEN MAIN
END;
16 : BEGIN
6OTOXY {6,8); WRITELN (*)) Printing ... ');
RESET {CRPFILE);
FOR DI ;= 1 TO NAXDEPT Do
FOR PI ;= 1 TO MAXPERIOD DO
READ (CRPFILE,CRP[DI,PI],ENN[DI,PI],EMN[DI,P1],ATHDI,PI]);
WRITELN (LST,” ':60,’CAPACITY REQUIREMENTS PLANNING'):
WRITELM (LST,” ':60,--- );




Line 243 Col 1 Insert  Indent A:CRP.PAS
FOR DI :z 1 TO MAXDEPT DO
BEGIN '

WRITELN(LST);WRITELN(LST};NRITELR(LST};NRITELN(LST);
WRITELN(LST,'DEPT : *,DHVIDI}):
WRITELN(LST);WRITE{LST,’ ':35);
FOR P1 := 1 TO MAXPERIOD DO

WRITE {LST,PNV[PI]:13);
WRITELN{LST);MRITE(LST," ':35);
FOR PI == ) TO MAXPERIOD DO

WRITE {LST,"=-=-—remmmnm L13);
WRITELN(LST) ;NRITELN{LST);
WRITE(LST, 'REQUIRED OPERATING TIME ')
FOR PI := 1 TG MAXPERIOD DO _

WRITE (LST,CRP[DI,PI):13:3);
WRITELW(LST) ;MRITELN(LST);
WRITE(LST, 'TIME EXCEEDING NOM. CAPACITY s
FOR PI := 1 TO MAXPERIOD DO

WRITE (LST,ENM{DI,PI]:13:3);
WRITELN{LST);WRITELN{LST);
WRITE(LST,'TINE EXCEEDING MAX. CAPACITY *,"(*.%,") ');
FOR PI := 1 TO WAXPERIOD DO

WRITE (LST,EMM[DI,PT]:13:3);
MRITELN(LST) ;WRITELR{LST); ' ‘
NRITE(LST, 'TINE FURTHER AVAILABLE 'Y

Line 289 Col 1 Insert  Indent A:CRP.PAS
FOR PI := 1 TO MAXPERIOD DO
WRITE (LST,ATM[DI,PI}:13:3);
BRITELN(LST);
END;
SCREEN_MAIN;
END;
END;
END;
CLOSE (NAMEIN);
CLOSE (PERWAMEIN);
CLOSE (DEPTNAMEIN);
CLOSE (OFILE);
CLOSE (CFILE);
CLOSE {MRPFILE};
CLOSE {(CRPFILE);
END.



Logged drive: &
Active directory: \
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Edit Cospile Run Save
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