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CT-IfArTER 1- II\JTRODUCTION. 

Transportation can be defined as the conveycnce or the movement of 

goods and materials from one place 10 another. Transporta1io:l r as 

been a vital activity of man over the ages of development. The need 

for the movement or conveyanc8 of goods arises from H~e fact that 

they hove to be token to where desired after being produced. The 

transportalion of goods arises from the need to satisfy basic needs be it 

social, cultural, or business. 

In Nigeria , and most other African countries, Iransportation is operated 

in four main areas namely: Air, Road, Rail and Water. This research is 

concerned with the road transportation. /\11 of this tronsporiat:on 

means serve a common purpose and that is movement of people end 

goods from one place to another. Transportation is faced w i+}: various 

types of problems which affect the movement of people and goods 

from one location 10 another. The road transport system is faced with 

numerous problems namely: High fares, scarcity of fuel which leads trJ 

the delay of distributing goods from the source to thei - var'ous 

destinations, disregard of traffic rules by road users which leod to 

accidents, armed robbery, lack of good roads, lack of traffic light and 

traffic faci lilies, trarfic accident analysis . 1\11 of these lead to the road 

transportation problem in the country. 

Transportation improvement primarily focuses on overco:ning a 

common obstacle, which is the distance between places. This is see 

as a barrier in terms of time and cost and will solve to on extent the 

problem of safely, convenience and comfort. In effect. any 

improvement in transportation that leads to reduction in either rme or 

cost or both overcomes the major barrier presented by disiance. More 

often than not, transportation routes are straight lines bc:dween 1'//0 



places wilh the exception of mountain or weier bodies, posing as 

obstacles to a slraight line. 

1.1- Background 0 f The Study 

----------------------------------------------------------
I 

Transporia tion model is concerned basical ly with the transportation of 

homogenous products or service from a number of sources, ofien 

called origins that have speci fic quanWie<; of supply to a number of 

destinations vvith certain quantities of demand. 

Transportation problems are oflen used in tronsportation p:o m~ir,g , for 

instance, where goods are a t a warehousn, the problem mig hi be to 

assign warehouses as the source, the customers as destinations and j"he 

costs to represent the per unii transportation cost . 

Coca-Cola is the rnost successful foreign company tr"on:;ccting 

business, especially in Asia, according io en expatriate business 

executive in a recent survey published in Hong Kong in 2005 by a 

pharmacist Dr. John Styth Pemberton in his hour Africa Georgia USA. 

Dr. Pemberton's partner, Mr. Fronk M. Rob:nson gave coca-colo its 

fancy name "Ihat distinguishes the famous trademar~. Coca-colo 's 

content remains secret has it has for over a hundred years. Th8 ior-mu!a 

known as "MERCHANDISE 7X", is kept in a special security vau lt in a 

bank in United States. 

Firstly, coca-cola is distributed in iwo different ways: Depot and l3Gsic 

~ Basic 

This deals with sales trucks c1Ild how they are being loaded, 

according to their request from the cuslomer. Theii requesi 

depends on the sale root, they load on a daily basis a fter w:iich a 

seltlement sheet is printed for each truck. This settler-nent sheet 

records what ihe salesman has taken out and what he rciurns 
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wi th. A case where the salesman returns without 5 c rates vv'ouici 

indicate that he sold booth minerals and bottles. 

It deals v:,Hh Ihe distribui ion in dif ferent form unlike [3as:c, it deals 

wi~h the doily stock position i hey distribute on doily basis end 

based on what the customer requ'3st, 1he produce way bill I 

invoice for goods transfer, which keeps irack of the goods thot 

have been transported to the depot and the nome of jr-i8 or-iver, 

number of truck, the storekeeper wi ll also sign wi th time and date. 

He wi ll also record the quar.i iiy, unit pric e and extended omcunr 

and when the goods is delivered to its destination . They receive 

would have to send an ac knowledge letter to c onfin-n that 

heh he has received ihe good s. 

Manufacturers are the ones 1 hat produce the mineral in i he company. 

In the production planning they have their own hours o f produc iion, 

which deals with the number of crates tha t will be produced in on hour 

e.g. 1008 per hour, to meet o~timol solution they work horder so ihot 

they can produce 1200 per hour, the scheduling time stip r...: !u+es i he 

number of hours and cases expected in production figures. 

1.2 - Sra tenl ent Of The Problems 
--------- ----- ----- ------------

Transportation problems involve finding the c heapest wCly of ship;Jing 

goods / products from certa in sou;-ces to c ertain jocatiolls or 

destinations. The numerical label un a segment is the c ost of shipping 

one unit of coca-co la truck along the rou te. Sometimes sh:pment rou ;c 

which are actually used are drawn. Cases abound where supply mcy 

be less that ihe demand or may e;'ceed the demand . ;n Th is c ase the 

model is said to be unbalanced. 
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1.3 - Purpose 0 i The Study 

To design a model that \Nill minimize the total tra nspor~c tion COS'[ 

constquenlly maximizing the totol trc 'Isportation profit . 

» To schedule vehicles for the distribution of goods to essenrioi route 

wil h the aim of transporting goods from certain sources of suppiy 

'10 c edoin d estinat ions Cl t minimum c ost. Th is would be done such 

lifot til e transportation schedule 'Nould be worked our 10 

minimize the transpor: cost by determining an initial bosic feasib!e 
1 J ' so,u ilcn . 

» To provide a means of determining a unique aiiocCliion ihci 

sCitisfies j he demand and supply requirements simul toneous:y. 

To know the number of trips eslima led in the trip genera tion 

phc)se for each traffic analysis, the zone is matched w;lh () trip 

ai iracied io the zone by purpose though a ZG:l C to zone 

impedance matrix (time distance cost) in the trip distributed step. 

To investigate fhe full social and environmentC'" cosl of rood 

freight. 

1.4 - S· gnHicance / NIotive Of S .HdJ 

----------------------------------------------------------

The tra /'"lsportotion model helps this resecrch cr to know the r',umber of 

routes expected to be used where (m = number of rows, n ::: :1urnber of 

columns). It is usually summarized in tabular or matrix fom: . Columns 

represent the destination while rows represent the SOL'rce. The 

transportation model is to de :ermine, j, such that the t~to! 

transpe, ', Jtion cost is minimized . It mainly schedules vehicles ror 'il-18 

distribution of goods / producis f ~om a certain source supply to a 

certain destination at a minimum cost. It olso determin8s the nurnber 

of units transported from source i to location j. 
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1.5 - Research Ques tians 

How do the activities of the product demanded 0: various 

destinations affect the quantities supplied from the source? 

);- How cost effective is the method the company uses in d'2livering 

thE; ir product or service? 

Is the optimal solution obtained in the method the company 

adopts in delivery of their product ot various destinaiions? 

1.6 - Scope Of Stl!dy 

This research project is designed to examine or focus on -rhe ociivi'iie:; of 

transportation model d is tribution of goods from source 10 destination 

with the aim of achieving the optimal solut ion. 

1.7 -- Definition Of Tcrrns 

Aufom01eci: This is a system of processing, designed 10 extend the 

capacity of computer to perform certain tasks formerly c~one by 

humans, and control sequence of operation with human intervention . 

Tran portafion: Is concerned basi ~a lly with ine movemE:n'j of c erta in 

products from a source to it numercus locali-lies or destina-riot"'s . 

Model: Is defined as an idealized or simplified representation of a rea! 

life situation, sometimes the system may a iready be in existence or Cil 

idea awaiting execution. 

Route: Is a way, or course taken in getling from starti:lg point to c 

destination, a round traveled in delivery, and sell ing or c o:lc;cti::g 

' goods. Or is a link or part that links the source and destinotio::. 
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Distribu ll~("'" Is the process whereby the products of the company is 

transporied and suoplied to ils customer, i.e. moving of goods from one 

company to different sets of customer or people. 

Desti J,.Fon...;. Thc p lace where the goods ore supposed to modi 1.':': . the 

customer. 

Turn Arptmd Tim[?: Is a time known to the coco-cola drivers, k!is meO;lS 

they are expec1ed to relurn from distribut"ng the products. 

Manufo(.;!/Jrcr: These ore the people that produce the producrs / 

goods. 

Sales .f(f:om~ent9ti:Lq : These ore the people that follow the i J'L' C~ a;ld 

distribule iii product to the customers. 

~tock: Is a doc: ment that contains the quantity of products needed by 

the customer. 

Load O ut: Is the number of cra+es that the sales man goes our w;ih in 0 

trip. 

Load Out Ref'urn: Is I he number of crates that the sales man returns wil h 

in a trip. 

Ovemic: iil;. This means that the trucks are being loaded according to 

their req Jest. 

Seffler'Y)cnf Sheet. Is used to record what the salesman has to ~~en Qui of 

the con'lpc"'y and how many he has returned wi th, and i h'2 cL'.:torner 

to whom the crates have been sold to has to sign to c::onfirrrl i hoi 

he/she has paid or not. 
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CI-IAPTI2R 2 -- LITERATURE REVIE1J'V 

A Literoture review is on essential part of the research work thol' will help 

.the researcher achieve the desired goal . In \lily research v/o:'i<,rrlere is 

a "need to review a new related litera ture thot is know Olici tes18d . 

Analysis of such existin£1 literature or !~nowiedge provides fU:T1igaticn 

needed to build upon an existing systern. 

2.1- 'T' ,~1 e "-" asi c Transporta tion IYfoc!el Problen1 

The transportolion model involves the monufacturers 'tronsporting 0 

number of homogenous products from several warehouses (origin) to a 

number of refined stores (destination). Each s:-ore requires OJ by the jih 

store a certain number Of ur its of the product, whi le each vI/alehouse Oi 

by the j lfl, i ls worehouse can supply up to 0 certain number cmouni . 

The cost of transporting a unit from the jlh origin to the jlil clesrl'1otion is 

Cj and is known for all combination (I, J) . The problem is clerel-mining 

the omount X ij to be transported over to source (I, J), so 03 '10 minimize 

the totol cost of transportation. The above problem can be ex:.xesscu 

in a tabular form . 

Table 2.1 - Destinotions 

r~ 1 12 J ! ,INB ... I ... II Oi -----
i Xi )(12 X i Xin 0 1 

2 X21 IX22 X2 1 X2n 0::, 
--f-'-

i X ij V 
1\ 12 

y, 
1'1 Xin Or: 

--
m Xm l X rn 2 )(rni Xmn Om 

bl bl b2 b J I'. 
~' n 
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The amount shipped from origin i to destination j is Xij. The toto l sh:pped 

from origin i is a > 0 and ihe toto l received b y destination j is b = a, we 

impose ihe restriclinn thoi" the total a mount sh ipped is eq'J:::J ! 10 the 

total arnount received i.e. 2:01 = ~bi . The to tal cost of shir -pii 1Q Xii unit is 

Ci!*Xij S:;ice negotive sl: i:Jment has nl. val id interpretarion for the 

problem, O:le resiric-J-ion is ihat each Xij :::: O. 'lye can stoie ihe problem 

mathematically a s lollov>ls: 

-Find the value of Xi which minimize the toi al cost of transpor tation 

m,n 

n rn 
L I Ci, Xi, totol cost of iransportaticn 
i=1 j= l 

Supply to n Xij ~ ai 1= 1 --------m ( upply) 

L XI ~ bi J:-::l ----------------------n (demand) 

Xii ~ 0 (non negaiivc) 

- -------------------------------- --

This method involves working dicc;onc,ly across the routes f :-OiTI in 8 top 

left hand to 1he bottom ri8:l i" hand (south-east) corner. In oreer woros, 

one cen slorf a ilocation from the upper left hand corr.er of 1;--18 given 

transportation ma trix, so lisfying the indiv:duol destinolion require:nen;~ , 

and exhausting the origin capabilities on at a time. Then move -Iovvarcs 

the lower right corner until all the requiremenis are sors ~ i ecl. V-ihen the:. 

northwest corner rule is applied, there is no need to pay oi lcnl ion to 

t hl~ relalive cos1 of the di fferen t routes while making the firsi as~ ignment 

(tha i is the initial soiuiio,,) 
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Table 2.2 

Total cmt: ~:9 .100 .00 

Check: m ':'n-1 = The req'Ji ;'ed number or rou tes e)(pecled to be in use 

.3 + 3-1 = 5. (condition so!;sfiec!) 

Note 1hot Pie inilial cost =: E(unit allocated * unit cost in eech occupied 

cell) 

( (500*8) + (leOH
) -I- (150*4) + (250*8) -I- (500*4)) = 9,100.00. 

step 2 - Test table 1 for optimali1y (ileration 1) using the stepp:;'lg s'i'cnc 

met~iocl procec/l)re . 

Stepping stone mclhod is based on evaluating the er,lpty c f:lls bi 

carefully stepping on the occupied c eli (clockwise or ani'i-c!o~:(\vj ::;e) . :f 

an emp :y c ell is stepped on, which is b , .:ing evaluated, has a positivc. 

actual cost, while the next occupied cell which can m:::'8 LJS i u; n 

leftward, rightwClI'd, up-word or uown .. ward 'rake a nego·;iv·? oc k:cj 

cost. The next turn interchanges sign . 

XB = 10-),+5-8 = 3 (/\dditionol cost of N3/unii). 

xc = 7-~+8-4+5-8 == 4 (Addii;onol cost of t~ 4/unit) . 

YC = 8-4+8- l t == 8. (/\GJitional cost .f N8/uni i). 



ZA = 6-5+),-8 == -3 (AdcJilionc'! saving !)f I'D /u nit). 

In this ana:ysis, this res80rch aitempfs (" '-eview of the exisii;-~g system to . 
give en exposition of both input requirement and ihe output 

requirement or expec,ation. In order to appreciate W!-V:;;-C we ere 

heaciing to , tile SY51'2nl in revie\ / i ~ 1118 Nigerian Boi!;ing C-:):'ilpcny 

Coca-Co:c Koduna ric . The system is r-nanuo i, usinq \'VOI-(~ ~-xoc8ss i 'i~; 

and spreorl sheet packages for n 'onipula tion of text and cc'lculotioil . 

This is a very redo 1<; process to be used ill continuous repe-ti~ic il cf the 

process in c reating the srructure for record reports and in sioriiJ~J daTo 

informaiion. In o:-cJcr j() mainlain ils position wiih Hie I)resen. 

_ technology and to Wi;l over compleienec:s and challenges with other 

producing incJusjries, the company has to improve in ii s tech!"~c·:ogy by 

fully compu teriz i n~J al! ils systems i'i the C'Jrnpony. 

Transporta lion modc~ 1 is classified into three types : 

~. H lO Nor lhwest Co:n8r Method Rule. 

Tho Least Cost Method. 

The Vogel's opproxirnation tv -8thod (VAM) . 

In a ll Iheseiramportation models, \/8 can find the following solution 

Find"-J on initial sC!'Jrion, \ 'h icf-) is feasible from t n:c~ POi.Tf oi: 

c-: '-j ilobi~i1ics and n_v~uiremen t of sourc es 

2 Examine the solution ()f op iimality and examine if on irn::xo'/sd 

tronsp rtoticn schedule lower cost is possible . 
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3 Repeat siep (i i) until no furl her improvement is feasible. 

2.5 - Prable!'" Of The Existing Sydenl 

The manual system of computing distribution of goods gives room for 

inefficiency, time waslage, profit manipulation, misleading and / or 

unreliab!e reports. Below are some of the major setbacks of the 

manual dis tribution process: 

Cl Humans o ften have an inherent d islike to work. There is 0 loss of 

concentraiion and routine work due to one thing or the other. 

DelCiyed informa lion retrieval arnong other things constitutes 

unnecessary decision. 

o Profit 1T''lnipulation end of yeo; purchasing policy can be used to 

mClnipuiate profit. 

~ Lack of security departments: routine documents are not properly 

secured and are exposed to all sorts of hazard. 

2.6 - SOlution To The Existing P!'oblem 

The mC';or objective of the projec t is to design software lhat can be 

implemented 10 alleviate the problem associated with the manuai 

system of computing disrr:buted system. It will modify -the exisiing 

system, which in most cases has led to poor report processing. The 

implementation of the automated s)'stem will among other th:ngs giVE;. 

rise to timely decision making, o':curate computation of opi imum 

quality of goods dislribuled as requir .. ; d . 
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CHAPTER 3 - DESIGN PROCEDURE 

Research encompasses activities that increase the sum of human 

knowledge [OECD Definition]. 

Research and experimental development comprises: 

• creative work undertaken on a systematic basis in order to 

increase the stock of knowledge, including knowledge of humanity, 

culture and society, and the use of this stock of knowledge to devise 

new applications; [OECD Definition] 

• any activity classified as research and experimental 

development is characterised by originality; it should have investigation 

as a primary objective and should have the potential to produce resul ts 

that are sufficiently general for humanity's stock of knowledge 

(theoretical and/or practical) to be recognisably increased. Most 

higher education research work would qualify as research and 

experimental development. [DEST. 2002, HERDC Specifications for the 

collection of 2002 dato] 

Research carries with it a professional and ethical responsibility to 

disseminate and apply the resul ts of research activity and to conduct 

research in a manner consistent with the Sto tpment and Guidelines on 

Research Practice. An essential characteristic is that it leads to publicly 

verifiable outcomes which are open to peer appraisal. 

The complementary activity of · scholarship refers to possession of an 

extensive and profound knowledge of an academic discipline and the 

analysis and interpretation of existing knowledge aimed at improving, 

through teaching or by other means of communication, the depth of 

human understanding. This chapter introduces various design 
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techniques, instrument for data collection, instrument for data analysis 

and administration of instrument as may be necessary to achieve the 

design goal. 

3:1- Research Design 

Research includes pure basic research, strategic basic research, 

applied research and experimental development [ABS 1998, Ausiralian 

. Standard r~esearch Classification] 

Pure basic research is experimental and theoretical work undertaken to 

acquire new knowledge without looking for long-term benefits other 

than the advancement of knowledge. 

Strategic basic research is experimental and iheoretical work 

undertaken to acquire new knowledge directed into specified broad 

areas in the expectation of useful discoveries . It provides the broad 

base of knowledge necessary for the solution of recognized practical 

problems. 

Applied research is original work undertaken primarily to acquire new 

knowledge with a specific application in view. It is undertaken either to 

determine possible uses for the findings of basic research or to 

determine new ways of achieving some specific and predetermined 

objectives. 

Experimental development is systematic work, using existing knowledge 

gained from research or practical experience that is directed to 

producing new materials, proc1ucts or devices, to insta!ling new 

processes, systems and services, or to improving substantial/y those 

already produced or installed. 

13 



3.2 - Area Of Study 

The area of study is the transportation department of Nigerian Bottling 

Co~pany, Coca-Cola Kaduna, and 1he siudy is basically on 

transportation model of the company's sales and distributing activities. 

The study focuses on the analysis of the distribu tion of three major 

products of the company. 

3.3 - Population Of The Study 

In the couse of collecting data for this project, 63 questionnaires were 

given out to the company stoff' of the company. Out of these, 57 

people responded, 11 of which were senior staff. In addition to this, 

one principle staff and distribution manager were interviewed. Also the 

researcher scrutinized distribution sales journal and annual distribution 

sales reports. 

3.4 - Sarrple and San pIing Techniques 

If you survey every person or a whole set of utji1s in a population you 

are taking a census. However, 1his method is often impracticable; as it's 

often very costly in terms of time and money. For example, a survey 

that asks complicated questions may need to use trained interviewers 

to ensure questions arc understood .. This may be too expensive if every 

person in the population is to be included. 

Sometimes taking a census can be impossible. For example, a car 

manufacturer might want to test the strength of cars being produced. 

Obviously, each car could not be crash tested to determine its 

strength! 

To overcome these problems, samples are 1aken from populations, and 

estimates made about 1he total population based on information 

14 



derived from the sample. A sample must be large enough to give a 

good representation of the population, but small enough to be 

manageable. In this section lhe two major types of sampling, random 

and non-random, will be examined. 

RANDOM SAMPLI NG 

In random sampling, all items hove some chance of selection 1hat con 

be calculated. Randorn sampling technique ensures that bias is not 

introduced regarding who is included in the survey. Five common 

random sampling techniques are: 

• Simple random sampling, 

• Systematic sampling , 

• Stratified sampling, 

• Cluster sampling, and 

• Multi-stage sampling . 

. SIMPLE RANDOM SAMPliNG 

With simple random sampling, each item in a population has an equal 

chance of inclusion in I ; ~ e sample. For example, each name in a 

telephone book could be numbered sequentia lly. If the sample size 

was to include 2,000 people, then 2,000 numbers could be randomly 

generated by computer or numbers could be pic ked out of a hot. 

These numbers could then be matched to na mes in the telephone 

book, therAby provid ing a list of 2,000 people. 

A Tattslotto draw is a good example of simple random sampling. /\ 

sample of 6 numbers is randomly generated from a population of 45, 

with each number having an equal chance of being selected. 

The advantage of simple random sampling is that it is simple and easy 

to apply when small populations are involved. However, b ecause every 

person or item in a population has to be listed before ihe 
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corresponding random numbers can be read, this method is vc-:y 

cumbersome to use for large populations. 

SYSTP .~ ATIC Sl\I\.\PlL It; 

Systematic sampling, sometimes coiled in1erval sampling, means that 

there is a gap, or inlerval, between each selection . 1h·s rnethod is often 

used in industry, where an item is selected f(::r te'iling from a production 

line (say, every fi fteen minutes) to ensure that machines and 

equipment are working to specifica tion. 

Alternatively, the manufacturer might decide 10 select eV3ry 20th item 

on a production line to test for defects and quality . This technique 

requires fhe first item to be selected at random as a starting point for 

testing and, thereafter, every 20th item is chosen . 

This technique could olso be used when questioning people in a 

sample survey. A market researcher might select every 10th person 

who enters a particular store, after selecting a person at random as a 

starting point; or interview occupants of every 5th house in a street, 

after selecting a house at random as a starting point. 

It may be that a researcher wants' to select a fixed size sample. In this 

case, it is first necessary to know the whole population size from which 

the sample is being selected. The appropria te sampling interval, I, is 

then calculated by dividing population size, ~'-l, by required sample size, 

n, as follows: '" 

1= N/n 

If a systematic sample of 500 students were to be carried out in a 

university with an enrolled popuhtion of 10,000, the sampling interval 

would be: 

1= N/n = 10,000/500 =20 

Note: if is not a whole number, then it is rounded to the nearest whole number. 

All students would be assigned sequential numbers. Th e starting point 

would be chosen by selecting a random number between 1 and 20. If 
16 



this number was 9, then the 9th student on the list of students would be 

selected along wilh every following 20th siudent. The sample of 

students would be those corresponding to st udent numbers 9, 29, -19, 

69, ...... .. 9929, 99,19 , 9969 and 998'7. 

The advantage of ~yslematic so'mpling is that it is simpler to select one 

random number and then every 'Ith' (e.g . 20ih) member on the list, 

than to select as many random numbers as sample size. It also gives a 

good spread rioht across t he population. ,\ disadvantage is that you 

may need a list to start with, if you wish to know your sample size and 

calculate your sOrY'~ling interval. 

SP~ATIF I :Q ('AM?qNG 

A general problem with random sampling is that you COUld, by c hance, 

miss out a particular group in the sample. However, if you form fhe 

population into groups, and sample from each group, you can make 

sure the sample is representative. 

In strat ified sampling, the population is div:ded into groups called strai a . 

A samnle is then drown from within these strata . Some examples of 

strata commonly used by the ABS are States, Age and Sex. Other stra ta 

may be religion, academic ability or marital stoi us. 

The committee of a school of 1,000 sludenis wishes to assess any 

reaction to the re-introduclion 0 ' Pasiorol Care ill10 the school 

time table. To ensure a representativ 3 sample of students from all yeor 

levels, the commit tee uses the stratil'ed samplinD technique . 

In this case the strata are the y ~ar le'.'eI5. V/ifh'n each sira1a tile 

commit tee selects a sample . So, ir a sample of 100 STudenTS, all year 

'levels would be included. The s'udenls in ilL somple \\'ould bt

selected using simple random sampling or s),stemai ic sa lT~!ing within 

each siro la 
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stratification is most useful when ihe stratifying variables are simple to 

work with, easy to observe and closely related to the topic of the 

survey. 

An important aspecl of stratification is that it cen be used to select 

more of one group than anoiher. You may cio this if you feel ihet 

responses are more likely -to vary in one group lhon anothei. So, if you 

know everyone in one group has n luch the same value, you only neE;d 

a small sample 10 get inforrPCltion for 1hai group; whereas in another 

group, the values may differ widely and a bigg 0 : samp~e is needed. 

If you want to combine group Ie /el informa tion 10 get an answer fGr 

the whole popula tion, you have to take o ':count of what proportion 

you selected from each group (sec 'Bias in Estimation ' on page 186). 

ClUSTt :~ SAMPUf G. 

It is sometimes expensive to spreorl your sample across the population 

as a whole. For example, travel can become expensive if you are using 

interviewers to tra'/el between people spread allover the country. To 

reduce costs you may choose a cluster sampling technique. 

Cluster sampling divides Ihe population in to groups, or clusters. A 

number of clusters are selected randomly to re'present the populafion, 

and then all uni ts within selected c1uste 5 are included in the sampie. 

No units from non-selecied clusters are included in the sample. The,; 

are represent ed by those from selected cluslers . This differs frorli 

stratified sampling, where some uni s are selected from each glOup. 

Examples of cluslers may be faciories, schools Clnd geographic areas 

such as electoral sub-divisions. The se leded clusters are then used to 

represent the population. 

Suppose an organization wishes to find auf which sports Final Year 

students are participating in acro:s Nigeria. It would be too costly and 
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ta l~c too long to survey every student, or even some students from 

every school. Instead, 100 schools ore rondomly selected from 011 over 

Nigeria. 

These schools are considered to be clusters. Then, every Yecr 11 

student in these 100 schools is surveyt;d . In e ffect, stu::.1ents in the 

sample of 100 schools represent o il Final ','eor students in i-..J!geria . 

Cluster sampling has several advantages: reduced costs, simplified field 

work end administration is more convenient. Instead of hovir.Q C1 

sample scattered over the entire coverage C1rf:: a, the salilp;e is rYlO,'C 

localised in re latively few centres (clusters) . 

Cluster sompling's disadvantage is that less accurate resul ts are often 

obtained due to hiCJher sampling error (see seclion lniormation -

Problems \-vith Using) 1han for simple random samp::ng wi lh the some 

sample size. In the above example, you migl .t expect to get more 

accurate estimates from randomly selec1iii2 students across all schools 

than from randomly selecting 100 schoo sand teking every student in 

those chosen. 

MUlTl-S'f!' GE SJ\P,1 :'l!f\!G 

Multi-stage sampling is like cluster sampling, but involves selecting 0 

sample within each chosen cluste', rather than including oil units in the 

cluster. Thus, multi-:~sJe sampling 'nyolyes seleciing a sample in at leaST 

two stages. In the firs! stage, large groups or clusters are selected. These 

clusters are designed 1'0 contai;l Il"rxe population units than ore 

required for the fina l sClmplc. 

In the second 51 age, population units ar; cl10sen from 5e eered cluSt2~S 

to deriYe a final sample. If more !han 1\:/0 stoges ore used, the process 

of choosing population uni ts wi lhin c :uste,s . continues uni il the fine! 

·sample is achieved. 
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An example of mull i-stage somp!ino is where:, firslly, electoral sub

divisions (clusters) are sampled from a city or slClie. Secondly, blocks of 

houses ore selected from within the elecioroi sub-divisions and, thirc::ily, 

individual houses are selected from wiihin ihe selected blockj of 

houses. 

The odvontoges of mu!!i-sloge sl lmpling ore conven'ence, economy 

and effici (:;ncy. t.;'oulti-stone s(Jmp!ing does not require a complete lisi of 

members in Ihc torget pcpulatbn, which ereatly reduces sample 

preparation cost. The list of members is required only for those clusters 

used in 1ho final stage. The rnain disadvC'iIltoge of mulii-stage sampling 

is the some as for clusl er somp!i:lg : lovv'cr Clccuracy dUG to higher 

sampling error 

3.5 - !!:slnl!';le:. -~ : rOt D4.(a Collection 

To adequately address the research questions a variety of doro 

collect ion methods Cill O instruments will be used . These methods and 

instruments are nol specific to anyone ql!esticn bui provide data thoT 

when used il) combinof:ons wiii addr:3ss tiv3 rescardi ql)estions. 

Exomples of each of these instruments, wilh a description of da'j'a fields 

and administration, are avo;: ,Jble in Appc,tdix G, 

The data ooiherinq ins trur-nen js ore: 
v ~ 

• Us~r R?quest ~:, '~"IC:::y"'~ a series of quesiions to be answered by use;:; 

who o~k to use on Experirnentc I Title in storage. This ins rument 

accompanies ell Siudy Ti l les or copies of or:icles from Study Ti tles 

requested from Siorago Locations. 
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• Retur!U~e9Qest· rorrn~~ copies of siandorrj forms completed by library 

staff or users when making a request for returns or copies from 

experimenlol Siudy Tilles . 

. 
Facilities summarizino , by Study Ti l 'e, return requests ond fulfillment 

details. 

• Con:rc:1 U3. vii{~ ~:r·;hQ2i'.=!~ quarteri; aeliviry reiJorts frorn Control Sj' es 

summarizing , 0,/ S1uu,/ Ti tln, the number of uses G5 measured by 

reshelving cou lis . 

• Control Use Dcia ~12?.~ sl ips, inserh=;d in each piece of a Study Title, for 

sta ff at Conlrol Sites 10 record ail reshelvin~l instances by dole. 

• D'qHCll l1.i.~ RG'Dr'::- ~1~ tronsacl ion data from Provid8rs for e:edronic 

access to Digi ta l Study Titles from Experimental and Control Si tes. 

• PhQs~JSost -YiQI.b;~il:~eb :. Financia l reports fmrn campuses and 

storage facili ties on ac tuo! c os ls and staff effrxt in estoblishing tl18 

ExpE;, :,nent.]1 and Con :rol Treoiment. 

a series of carn~us focused 

examinalions o f cost increases or decr ases in subscripLor1S, l;censiil(.J 

fees, binding, copyinC' . handling, or other areas that may be impacted 

by the Experimental Treatment when apr 1;'::;d over on extended time. 

• [ C'''.!'"lwfive Intervie vs: in terviews wi th selec t users to inform the desig:l 

of a system wide survey on user f,J . eferences and behaviors. 

• Sfruch red h1terviQVls: i nterv iew~; with a brood ranGle of users and 

library staff familiar with the Study Titles to examine preferences and 

behaviors with in the specific contex t of a particular Study Tit le . 
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• Us(~ r Prtderence Surve 15:, a widely adminis tered survey to users of both 

print and d igital form e; of journals, incorpora ting questions developed in 

the Forma tive Interviews on c haract eristics of joumGis, users, purpo:;e of 

use and ihe user environmenT that influence -rhe acceptability of digital 

or prinl . 

• COr.1rrl:::rJ_C~rd~ ~ cord~ at service locolions in Control Cin ~i 

Experimental Si tes eFid (1 \vcb site comment function offering users and 

staff Cl vehicle to conlribuie reaci ions, sU~lg8st;o r IS and ideas on ihu 

Experimental Treatment. 

• SJOT(1(I.e il.Q.P(?it~ reports fl"Onl storage fociii ties with rneasure.ments of 

volumes and !inc or fee l used by each Study 11118. 

• S udy ·'i i!€' Ch(1!'lclC'ri:;!;,~ ;) V. ort{sneet: an eXClrnino lion of eacn Stuc'y 

Title in both d igitol and print form Clgainst a stan(~ord list of typography 

and content features dravvn from lite ra~ure (lnd 1ested iii 11;8 Formofi '/Q 

Intervic\I\ s. 

• Comuljr..lF~:~Q..c ::.:.! 3 ~!lL2~':';' a survey administered to CMI Campus 

Liaisons on the effectivcnc)s o f t h ~ c onsul tation and dec!sio'l makhlg 

processes noeded to Gchiave the experimental condition . 

Common methods ore: 

c Interviewing 

~ Questionnaii'es 

.. Ob~;ervotion 

" Repertory Grids 

" Concept Mopping 

• Joint ApplicClliorl [lesion 

• Cor- textual Design 
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Interviewin!J is the rnost widely used technique in requirements 

engineering . 

Analysts in terview future users o f the sys tem individua ily to find out 

• what the present systel1' does a nd 

• vvha t cr langc)s a;'c needed. 

The in formotion goihcred during tile int erviews enables the c nalys-rs h 

design a new system tha i VJili elirnir clte the shoricornin9s o f the cUfr3nr 

one. 

An a lternativE:; to in ierviewing i; ld ividuols 

conducted by on impariio! leoder. 

is t:-;8 CtrOUP in rerv:e'N 
,J 

A representa tive 11',01 hod is JoInt r.pplic('''~·ion Desl.gn (J/\D) , clevelopc:u 

and taughl by IBlv\, 

The advC"':1llges of JAD o;elhot 

<' the a n a~ysjs phose o f t~'r, life cycle is shortened and 

" the speciricolions document produced ore bei rer ac:c epk:ci 
I '\ oy 1,1 e users , 

Requirements analy is sho dd nO I sl art uniil there is a ciear statement 01 

scope and objcciives o f Ii 1e r-roject. 

The ne:d phase is to uui!d 0 10£:':01 In ')( ')! 0 f 'the sys7ern (one which 

does not depend on cJefClils o f imp lemelltotion), usua!I'/ b y one of tile 

followinn methods: 

.. i n :' ~~ rvk.'vl; ~ 'l users to build C1 physic a l model o f ti l e present 

~ystem , obstrccting ihis 10 a log:col mode! 0 ' the presGnt 

syslem, cid ihen incorporating desirable c hongcs so as to 

c rea te the log:coi model o f i he future sysiem. 

o Oroc nizing a wmkshop wLh grour mc.:1hods SUdl as JAD to 

crea te tI-.e logicol model ) f the nev" s'}'stem directly, WWlout 

the inl errnecl iate si eps o f ihe phy:-;(.::o l Clnd logica l models of 

the present s'jSier.l . 

The logical modei of the new syslem becorn :~s the requirerr cn;s 

speci fico l ion. 

Typically, it contoill'; : 
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• An introduction containing 1 he scope, goals, and objectives of 

ihe system. 

• Data flow diagrams depicting the workflow of i he new system, 

including the clear identi fication of business 1ransoctions. 

• A project data model (e.g. ER model). 

• Information needs: which types of ques'iions w il l be asked of 

the system and which data will support the answers. 

• Interfaces with other systems. 

• Sm 1ple report, screen, and form layouts, if required, 

• Operational information sllch as processing frequencies and 

schedules, response time requirements, resource utiliza tion 

constraints. 

o Measurable c riteria for judging the implementation. 

The final test of the system, the user acceptance tesL should be 

conducted as a benchmark against this document. Therefore, 011 those 

factors 1hat will determine whether the users are satisfied with the 

system should be documented and agreed upon. 

There 11/1-''' be a final step in the requirements analysis--to hove ihe users 

and top management sign off on the specification document. (In most 

cases, if sufficient contact is maintained with the users during the work, 

this step is not necessary.) 

We need to review the present sys:em before designing a new one, 

becau'}e: 

.. it gives the design team a good grasp of i he business 

problems 

.. it lets them understand the environment In which the new 

system will operate 

• it helps make sure everything needed is considered 

.. it helps to relate the new design to the old one for ease of use 

• it enhances cooperation between project team and users 
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CIIAPTER 4 - SOfTWARE DESIGN Id 'JfJ - -

I 1\,f PL EMENTATI 0 r .. r 

4.1- Constrnction of the Pl'oblelTI 

From table 2.2 in chapter 2, we show how the Nor thvv'est Corner 

Method/Stepping Stone Method is shown below. 

Note 

" Negative va:ues compufed implies that the route *Z has a saving 

of N3 per unit. Therefore it is considered wise if if ZA is pu t into use. 

Given the above position, we revisit table 2.2 and show the 

required movement, which will aid the re-allocal ion of units in 

Table 4.1 

• The maximum quantity must be moved into ZA without changing 

the existing row and c olumn totals. A plus sign is inserted into ZA 

and plus and minus sig ns in other various occupied cells 

according to their actual pattern 

Table 4.1: Initial solution revisited (showing the required movement 

use of route ZA) 

~ A G C Capacity 

From 

X 50~ GJ G 500 

Y 10~ 15~ G 250 

Z +G 25~ 50~ 750 

d emand 600 400 500 1500 
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step 3: Reshuffle the unit to be allocated according to the dictate of 

the plus and minus ':Jns by the movement in tab le ·1.1. II olher 

words the units to be transferred to ZA are those of ihe route with the 

smallest quantity and has a minus sign . The route YA goes out of use 

• in table 4.2, and is replaced by ZA. 

Table 4.2: Optimal Solution 

To A [3 C Copocily 

From 

X 50t:!] ~~ G 500 

Y GJ 25~~ G 250 

Z lOG 1 5~ 50U 750 

demand 600 400 500 1500 

Total cost: N8,800 

step 4: Test table 4.2 for opt imality. 

XB = 10 - 8 + 6 - 8 = 0 (No additional cost or saving) 

XC = 7 - 4 + 6 - 8:-:: 1 (Additional cost of N 1 lunil ) 

YA = 5 - 4 + 8 - 6 = 3 (Additional cost of N3/unit) 

YC = 3 - 4 + 8 - 4 = 8 (Additional cost of N8/uni t) 

Given fhat the outcome of step 4 are all positive, it shows that no 

other route would give us further saving. We, therefore, conclude 

that the allocation in Table 3 is optimal. Hence we recommend the 

following shipping schedule to the manufacturer. 

X 

Y 

Z 

D 

A 

250 

100 6 , ' 
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z 
z 

B 

C 

150 

500 

8 

4 

To tal Transportation Cost 

l", 1.200 
t \: "I' 

"'I'}\ • ' , I" 

p.;.:2.000 

H . 8:800 
_________ . ____ ., __ .;...r ___ _ 

4.2 - P nalysis of t! e Northwest Corner Method . 

The Nigerian 80ttling Company Coca-Cola Kaduna Pic, has various 

numbers of trucks 'Nhich are in working condition and pi'l the various 

routes daily between the hours of 6:00am and lO:OOpm (16 hours 

daily). We therefore base the research on the Kaduna metropolis. 

Every morning the transport officer schedules the nunlber of trucks 

per day from it differen t types of trucks to five of the following routes : 

Zaria, Igabi, Makarfi, Ikaro and Kauru. 

Though the Northwest Corner rule is a simple procedure for obtaining 

a basic feasible solution oflhe transportalion pro.)lem, the solution 

may however, be different from the optimum solution, since the 

tramportation cos ts are not taken into consideration like i he Least 

Cost Iv\efhod. 

~~ Capacily; To ;~ara Kauru Zaria Igabi Markafi 
From ................. ! 

- - - i 
Q 200 50 250 i 

0 Li~1 GJ GJ GJ 
R 150 60 70 280 

0 roW?] G?J ~ ~J 
• 

I s 50 50 10D 

I ~ ~ G?J G G 
T 20 20 

I ~ G GJ GJ G 
I demand 250 50 150 110 90 132 

--l 
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The associated transportation cost is N35,600. 

The staircase pattern is shown in 1he model below and shews thot 

the solution is va lid. 

1 2 

~ 4 

5 6 

J~ 
4.3 - Inlplenlenting the Transporting Ai gorithu1 

The computer has become on increasingly important tool of 

operation research. Management Information Systems (MIS) a llows 

the researcher to use operation reseorch to mO!lipula i"c , 

computerize, compule, analyze and monitor company 

performonce against projects and budget. 

Decision support system ollows a analyst 10 IY1:lnipulo tc the 

variables of a computerized model of a real system to tes t and 

evaluate the consequences of a lternative programs before they are 

implemented. 

Hence the use of mathemotical programming which is the 

theoretical tool of management science and econornics, in which 

management operations are described as LI \l EAR PROGRAMMING, 

an example of 111e mathematical model given for uni ts ITa nsported 
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from a particular source 10 a destination. If more c ompiex ferms are 

required, the term non-l inear programming is applied. 

Mathematical programming is used for planning, produciion 

schedule, military logistics, calculating c:;conomic growth and 

transportation problems. This is possible by inserting assumed values 

for variables in the equations and solving for the unknown . 

4.4 - D(l ~r: ription of the statis tical tr; ol u ':l cd. 

The statistical tool employed in this study is the time series anulysis as 

explained below: 

~ Tim e Series Anafysis: The time series analysis is (ie fined as 

statistical data whic h are collected, observed a:ld rec orded 

at successive interval o f time. It is olso defined as recording 

observation of a variable, which is the function of tirn3 that 

resul ts in a set of numbers. Time series data ere set of data 

from quantitative events that are recorded over a period of 

~ime . The analysis of time series data on these circumstances 

usual ly focuses on iwol ypes of problems. 

<I> AttemptinG 10 estimate the factors of c omponents that 

produces the pattern on the time series. 

o Using this estimate in forecasting the fu ture behavior of 

the time series. 

4.5 - The least square nlc lhod estilna i l1b trend 

The satis factory method to describe a trend is to use a mather:laticcl 

equation. The type of equafon chosen depends on H18 nature of 

the phenomenon under study. If the vaiues in the time series are 
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expected to increase of decrease at a constant rate, 0 straight line 

fit to the data is used . But if a consiont percen1age rote of change 

is expected, an exponeniial c urve may be used . Various curves may 

be used depending on the circumstcmce, bui a strci;Jht I:ne and 

-exponential curve are the most common used. 

Let the variable )( represents the independent variabie of the tirn3 

series, whic h is time and y represents ihe value o f d ependent 

variable . x stands for the Ilumber of years and y skmds forrhe 

number of products/ crates. YeQfs (x) ore coded in such a way that 

the sum is zero, then the lineor trend equa Jion can be given as: 

For i == L 2, ... , n 

xy is 1I"~e coded years and number of products/crates 

4.6 - StC1ten1(~nt of l-Iypothesis 

----------------------------------------------------------
Hypothesis is a conjectural proposition, informed and intel ligent 

about the solution to fhe problem whose voracity and significollce is 

to be established. 

Ho: a = b = 0 (Estimates are not significant) 

HI: at least on differ from zero 

Note: If HI holds, then esHmales are reliable or accepj-ed. 

4.7 - Uses of the analysis of t ime seri es 
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>- It helps in underslClilding the past behavior of variables and . 
also in determining the rate of growth, the extent and direction 

of period ic tluctu "': ions. The transportation rnanoger who 

wishes to know w hether the product distributed is fair, when 

and why if fluctual es, a nd how it is compared wiih ihe numbei' 

of products needed. To the economist, the desire to trace ihe 

iTond of goods and examine the upward and downward 

movement of arr ival time, such ana:,/~ is is of great help . 

>- To sfudy the post behavior of variables cnabiGs us to predict 

ihe :uture tendencies. To business executives who are to plan 

their production programmes such as analysis, it is o f greot 

as:;istance. Wilh fhe help of this analysis, ihe approxima te 

estimate of tl1e future demand can be made. 

>- ~~nowledge of the behavior of the variable enables us to iroil 

ou t intra-year varicdion. These make erfecti'/c odversitements 

to reduce seasonal ups and downs in imnsporling 

goods/producls . 

} Til e determination of the impact of various forces in fluenc ing 

di;ferent variables to fac ilitate their comparison. 

4.8 - M pn10d of lin1 c series ;.Inalysis 

These include: 

>- Secular mel hod 

>- Free hand method 

>- The semi-overage method 

>- The moving average method 
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~ The least square method 

We shall limit this analysis to Leas t Square Method of the Time Series 

Analysis. 

.- -
I )(y Years(x) No of Cra tes X X2 
I 

1995 11 6000 r 
- ,) 

,-.c 
L ) 1 .. 

1180000 

1996 122500 -4 16 -4tfOOQ:) 
._- -

1997 126500 I -3 9 -379500 
I 

1998 133500 I -2 11 -267(;00 
._--- .. ._._-----

1999 140000 -I 1 -140UOO 
.... 

2000 148000 1 1 1/:80CO 

~-. 
-- _ .-

2001 155000 2 4 ,310000 
-

2002 162000 ') 9 I;J6000 .... ) 

2003 169000 .{ 16 676000 

2004 174500 C" 
J ?C ~J 3725,:)0 

1-- ----_ .. 
~Y=1 4<1 7000 Yx=O 

oL. 
IX2=: 11 0 2:=636000 

b = LXY = 636000 = 578 1 .82 

Lx2 110 

a = LY = 1447000 = 144,700 
- -
N 10 

Therefore, Yi = 144,700 + 5781.82xi ........... ... 1 

To predict the number of cro les that will be supplied in 2005, 2006 unci 

2007, we put x to be 6, 7 and 8 respectively in equaiion 1. 

When x = 6, then YI = 179,391. 

When x = 7, then Yi = 185,172. 

When x = 8 then YI = 190,955. 
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Table showing chi-square calculated 

Ex
p

ec te._d_S_U:_: .... _IY_-l._(o_-e_l_2/_8 .~ 
143,800 537 ~ JL( 1 I 

Destination Observed Supp:y 

Igabi 11 6 , C~,) 

Makarfi 126,500 1 t13, 800 ' 208 1.29 --I 
·~_K_a_u_ru _ ____ I_l_il_O,_1 _00_~~-_~-_-~-_1-4~3~,G_)-O~o~~=====,l-l 00.'12-1 

Ikara 162,000 143,800 2303"::oj 

45340.1 7 ---1.-1 
,.- = '6 I] ') 77 

Zaria 174,500 143,800 

2_ I,. ,-' . I I 
. __ -1-____ . __ ...1 _________ 1-1 ________ ---' 

1-10: Supply is independenl" of +I~e deslina tions. 

HI: Supply depends on the destination. 

HO stands for null hypothesis while HI stands for a lt ernative hypolhe)is . 

Decision 

If the Chi-Square calculated is less than the Chi-Square 1abulated, then 

HO is accepted, otherwise HO is rejected. 

Calculated = 16.413.77 

Tabulated = 9.48 

Since c alculated> tabula led, we reject HO and conclude that supply 

. depends on ·Ihe destination. 
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4.9 - V,didity checks of the TIlodcl 

A mod ~; 1 is on!y realistic from a pariicuiar point of viev.'. The 

appropriateness of a mO '"'Ie:1 is dependent on the confexf v/here it 

• will be used. A rnodel should be tested continuously v/hile it is been 

constructed. If it's test ina is not c c :ri E:-, d out on in parallel wiih iis 

construeiion , Ille modol tends to acquire sonctity during 

deveior't1lent tho t makes it difficult tc evaluate 1 he model obje :. tive 

after ils c ompleiion . 

When Cl rnodel i.; completed, it should tX] tested os 0 whole, if it foiis 

such testing, the nature of iis deficiency should be detsrr lined and 

corrected. The kinds of deficiency 1hat a model can su ffer ore CIS 

follow~: 

>- II may include irrelevant variables . 

>- It may exclude relevant variables. 

~. One or more relevan! variables may be evaluated incorrecily. 

>- It's structure (Le. the function that re!otes performance to 

control and uncon trolied variabhs) may be in error. 

The technique that can be used in tesiing for these iypes of 

deficiencies is stat is tical in nature. A c ommon method for testing ilre 

validity of a model is to compare its performance vvii h PSS + data for 

the actual system. Unfortunately in our own case it was not possible to 

obtain reliable historical dato of Coco-Colo Kaduno . Our rnailucl 

solution was thus compared with 1. 1e computed solution . Wi th 6:1 this in 

mind and with the fact that our problem was using t:le model, we 

could correctly say that our model is va lid . 
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A model is then said to be va lid if it can give a rci iable prediciioil of ii s 

system performo :lce. It was achieved CiS it he lped us to find on 

optimum way of scheduling the truck of our fivo destinCliions os vp.~ I ! as 

minimizing our transportation cost. 

4.10 - Reliable prediction of f;ystcrn perfonnance 

Comparing and examini 19 the models VIO can deduce these I-esultr 

from below : 

Type o f True!' Desl:nolion 1'10 07 Cr::-·tes tcken 

Truck Q Iko((l 200 

Q f~auro 50 

Lorry R Zorio 150 
--

r~ Igobi 60 

r~ Ma~Cirfi 70 
--

Bus S Ikara 50 

S Zorio 50 

J-Five T Mc::kofi 20 

35 

I 

I 

I 
i 
J 

I 



4.11 - System Flowcha rt: 
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Fig. 3. Selling up lronsror l cos l 
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5.1 - Conclusions 

This proj':)c t demonstrates some of the potentia! benefi'l which the 

transporirction industry con derive from kl8 use of operaliotl research 

techniques. Thi project research we s introcJuced in ihe project by 
defining terms like lorries, -iransportation and l rucks ofihe t'!igerion 
130ttling Company. 

The methcd of solving -Ihe "Tromportation Probleril" wo:; enurneroied 

therefore, and a prolicc~ o nd physica l problem was solved using these 

methods . 

It was observed that the t-,Jorthwest Corner t,llethod was til.:; sir-nplest 

method 10 apply and the only method to hove a basic feasible 

solution, but did not hove on optimal stad ing solutio 1. ,l\S ogCiinst our 
object i'/e of study, the Norlhwest Corner Method hos 1h8 highesi

transporlation cost in iis soluiion. 

The Voqel's Approximation Method Gnd the Leosi Co~t Melhccl 

showed ihe or>iirnal slorling solution while -Ihe r!orlhwesr Comer 

Method st"lOWS Ihe bosic feasible solul"ion . 

Goods/products ore 1ronspoded to five different Loco l Go\/ernmer~r 
Areas from Koduna (origin) eoch day. Other data coliection 
considered - types of trucks, capacity, number of trucks, maintenance 

cost, time taken for each irip \Alas necessary to determine i he average 

cost. From this aal0 our solution v ias derived and l-esied or:d lh(~ resuii-s 

of the model were implenlentecl t,) achieve 0 desired resuli. 

There was a challenge in getting dolo from Coco-Cola ~/~adunC1 as -ihey 
did not have l11e proper nccessar/ records. 

The time series model was used tn forcast fu1ure time seri8S voiu€s. 'No 
began by realizing it could be us .-;ful to thinl< of 0 series CIS consisting of 
trend, seasonal, cyclicol and irregulor componen:s. If HlC~se 

components are remaining constan t over iiiil8,iilcrl it is on 

appropria te series regression model. 'v've discussed using SL'ch mode:s 
to describe trend, a lineer Irend, a quadrat:c trer:d, ar:cl constant 
seasonal varia tion, and we sow that if the error terms exhib:t first 0 ,021' 

1\0 



autocorrelation, then we can model this by u ~: i ng a firs t-order auio
regressive process. As an oiternative to usino a tronsforma iion and 
dummy voriable to moc""'l increasing seasonal variation, to rnodel 
increasin'':'J seasonal varia tion, we can use n ul tipic decorr:position 
method . 

8 . ' 

Discussion with pe"::'~) i e could only give ideas on how to go Qb~'ut the 

. missing dolo variobles and why it was necessary to do a research 011 

the "Transportation Modeling", not givi ' :9 concre1 e informationro help 
with i~'I0 research. The method of nlultiplicalion end the modified 
distribution mclhocJ could oniy Ge mr-miioned and enumerated or- wO:'k 
with becouse o f insufficient time and limi ted resources . It is 'ihus very 
necessory a t fhis juncture to give some recommendotion in tr',e Ii~jht of 
the preceding discussion . 

5.2 - RecomnH~ndaUtnl3 

The management of Coco-Cola Kaduna should try to keep record of 
all transactions, be it dolo of producls, cost of mainlenonc8, fore of 
fuel(al different times) e~c . This will help in determining t~e scii '3ouling 
of lorries/trucks and oiher odvices given based on the p j-edic fion of th8 

model . 

.' n improvement should be made on ihe project re:>eo/ch LlCing the 
method extensively os "va I .ave done wi th i he !'\)C' t:"I\A/(:St Corner 
Methr"'·d . This wouid fur ther evolve possibly because of c beiter 
scheduling poi tern, minimizina th .... : transporta1ion c ost . 

The management should ade pt i hc 1ronsportaiion r!locois for 
transporting their products for so Jrce 10 destinatic ns. Tl~is VJill reduce 
the trcmsportation cost and maximize proflt ~; . 

Finally the soflwCJre for 1he transporta tion model c an be rr"iodi:ied , 
updated and upgraded to sui t ony orgonizbtion wisiling to cC:opt the 
transpmlation model. 
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SysreIll Flovvch,H t 

namespacc CrcaCola,Bu5incs:;Enliti05 

{ 

public Lias AxesCollcclion: List</>.xi$> 

{ 

} 

[1{,:,iic i\xcsCollcctionO { } 

publ ic nc.v Axi:; It',i';f illt inr!c..:] 

{ 

{ 

} 

} 

foreach (J\Xi5 :1:< in :his) 

if (ax.lntlex == inu2x) 

rctl lrn a~; 

rdurn null; 

puulic AxcsCollcction Supply.t\xcs 

AxcsColicction axc = new Axe~Col!cctioI10 ; 

fO ;'l'ilCil (Axis ax in this) 

If (dx.AxisTypc ;:: = Axb'! ypc, SUPIlII'r,.,);v) 

O,l "U"fd(,lX); 

if (i:!)'c.Count = = thi"CoUI< ) 

axc = null; 

return th is; 

re turn axc; 

public AxcsCo:lcction DcmanrlAxc~ 

{ 

get 

{ 

J\.~esCo licction axc = new J\)(esColi('ctiol1(); 

fnrcac/1 (Axis ax in this) 

if (ax,AxlsTypc == Ax i sTyrc,D~mantl(olu l1'l n) 

il xc. l\dd(ax); 

if (:lxc,Count == this,Count) 



{ 

{ 

} 

} 

a::c = nul!; 

return this; 

ret :l! 11 axc; 

(vi ( ,lCli (I\xis ax ii i this) 

if (Iod i,e Vdtil') 

relurn fa be; 

rctum tlue; 

}llend cI~ !.$ lIxe: ;Co ! l ::,clion 

public class t-xi$ 

{ 

#region Private Fid Js 

II 

int index; 

TranspOl tCc lisCol:ectlo" '-ens; 

public T rallsportCcllsColiection Celis 

{ 

II 

get { re:UrI1 cc:I,; } 

set { cr:i!s :: va!>. 'C; } 

t! enc!rcOic.l 

public A::is( ir.t icix, AxisType type) 

{ 

this. index = Idx; 

thls.axisType = type; 

thls.cells = new TrallsportCc::,Coll.!clion(); 

this. value = null; 

#region Properties 

II 

public Int Index 

{ 



gd { re uril lilis.inc:c)(; } 

set { th : s . ind~x = valuc; } 

puhl:c l'.xisTypc I\xi~Typc 

} 

get { rc:unl Ih is .()xisT~'I':!; } 

sd { this.axis'l'ypc = , all'e; } 

p6v~lt,~ flOilt? value; 

p'.:lj!lc f10ClI? V,' ilh~ 

f) Lt {r~:um this, '/a:ue; } 

5e ~ { thi :;.va:llc :...: Vuh lC; } 

r ubk bcol llas\' ... lue 

~l'~t { r~hlrTl this.'/iJ!ue.HiJ!;;\'illuc; } 

II 

flcndrcsiDn 

publ:c (:r1um AxisTylX! { Dem,lIldColwnn, SupplyRoVi } 

III <slImmill) > 

III This k(~eps track of the current currt'n t cell in the trans[)ort 

III </~[;:nmilry> 

public dJSS CcliPosit lJn 

public C ~!lrositio:l0 

11;'I!-;.cI; 01 = new D~tnandColur.1r:( ); 

I/ , ;,;;.~Col = new Supp!yColurt1'i(); 

Axis dt,xis; 

A,\.j :; sP.xis; 

putAic Axis Dem~ndj\x is 

gct { rcturn thi s.dAxis; } 
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} 

} 

/I{ 

/I tl li:.; .dAxis -= valt:~; 

II VJ!uc.Cclls.f,cld(this); 

If} 

!Jet { (et l.m th;,;.sAxis; } 

//!.rt 

If ( 

II Ih's.sA>:is = V;JI ,.lC; 

/I v"i;j(!.Ccl :sAIG(t~is); 

I/} 

publiC void A~~ ja nAxis(Trar. sportCc i i t" Axis ax) 

{ 

ax.Cclis.Arkl(lc); 

} 

public VGid AS·'ial1l'.xis(Axis ax, bool crcJteNc'.'l) 

{ 

} 

if (a,:,Ax:sTypc "'= AxisTYPc.Dcn1ilndC\J"II11n ) 

If (lhl •. clA is =-" nUll) 

lhi~.dAxi5 = new k 'is(ux. !mlc)(, J:u\XisTypc); 

C~5C 

Ihi';.dAx is.TncJc:( = ax.!nrh.'x; 

if ([hi5.S/ oX!S == nUll) 

thi, .'.' · i5 ~~ new Axis(,!x.Tndcx, iIX .t,xisTypc); 

clsc 

this.sAxis.Tndcx = ax .TIIJ , x; 
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if (Jx .!,x isTyp~ ,== '\xi:;Type.r\.!rm,ll;Cclunll1) 

this.dJl.:ds '" (lX ; 

pulilic llvcl;ide strina To:"rinSO 

)/lcild ti,15:. C;.::i ;'o,::lo1 l1 

pull!..:: cr.um f(ciJtivcC0IIPosHion { T0P, LUt, 1~ 1"ht, Button ', InvaLd } 

public class f),~ r :',JnclPoi:l t 

privJte kit den,:]n.:; 

r rivd~C [lcrmnclPointTypc del11ilndType; 

plivatc int ,: I:Jcclti )[1 ; 

privJtc /,l:L.CilticIiStatlls alioca!ioIlStall:s; 

11/ <summary:> 

Iii [" 'd"'.j'~ · J 

/II </sl'r.~mc",,> 

pulll::: illl lkl.li1nd 

S"C { r ~ tu'n d~l11~nd; } 

I I ~et { demiHH~ '" vaillc; } 

} 

{ 

g. t { return this. Demand - tl li~ f\i!ocZltlcn; } 

} 

publiC AliocationStd~ llS Aliocat ionSt"tu$ 

{ 

ad { rdll:n this.alloc,)tionStiJ!U;; } 

sct { tnis.il liocaliJnStalllS = v<d l :~; } 



publiC inl Alioca ion 

{ 

get { rctl'rn th is.allocation; } 

sct { this.C!lIocJtion -~ value; } 

p~,b liC lkm;;ndruiil1(~lri.1J 1'111 2, illt d,mi) 

tl, isJlcm:mdTyp.:! = [lcn~,lnd .~( : n ~T)'p~ .i\C;II:'I ; 

lh !s.i l i!n('J:;onS~"tlls ::: /,lIo r'ilti:.·IIStd I1l5.None; 

pub!,.: l'ema'ldPoinlTYre Dcm:,'ld r'lp ·~ 

{ 

} 

se:t { relu , 11 th:5.r.emandTyp,~; } 

~~ t { t~ li5.<1emandTypc = vi1lu~; } 

pr iVJtc ~ iri n:J flJrfH:; 

public ~ tI in;:, r lomc 

~ ,-·t { r(t lll .' n Jm~; } 

sd { narnl.! '" value; } 

public evcn id~ slrin,] ToStrin~() 

II return I hi~·. Namc + n (n .... Ihi5.dernand.ToSlrinoO + ", AIIoe: " + thi$ . AII ',cJ::~r,.ToStri r;s() + '')''; 

r~tum tllis.Name + " [Ocm,1I1d:" + t his . d~rni1nd.ToStrj'lg() + ")"; 

}//cnd clJSS DClnand Point 

publiC enllnl DClTl3ndPoinlTypc { Aclllill, Dummy} 

public class DcrmndPointsColle~lion : Lisl < DcrnandPoint> 

{ 

public DcmandPoinbCollcrlionO { } 

/!I <surnnkll) > 

/!I Gets lhe \(' ,d! (i.,:rnand 



pulA!r; Inl rutalDemand 

{ 

td a: += dp.Dcm:::nd; 

~ rc~um total; 

} 

}//cnd clJ';s Dc,nalidPointsC" llLctl:;n 

public cb,~ S:lrplyf'oillt 

fll iviltc 1I 1 ~ co.b lL ,racity; 

public string r~Jmc 

{J t { r e~~l r 1 I,ame; } 

s.:t { flJme = '.'illue; } 

/II <summ~ry> 

/1/ Capacity of supply depot 

/ / / </sumrnil; '/ > 

pub!ic int Capclci:y 

{ 

} 

get { retum cap<Jcity; } 

set { capacity '" vallie; } 

public int ConstCapJCity 

get { retum :: .i5.constCajlJc: ly; } 

public Supplyi'oint(string nmC', int r p!:') 

} 

thi<; .nur.1e == nm0; 
I 

thls.cap.Jei ly '" lilis .constCapacity = cply; 



pub'ic o"en id.! slIing ToStri"oO 

/I re!.um t;' is.NJnlt + " (n 'l Ihis.(o,.,slCapclcity.ToStrin(JO + ", ncm: " -I- t l1is.C~f'J city.Tr)5!r i nuO -I- ")"; 

ret u ... ;l i~.flal!1c + " rCi!p~r ; ~: " + \I i~ . constC~p"(ity,ToStri n<j() 0{- "J"; 

}/Icnd CiilS5 SuppirPrint 

public (! .J5~ Sl lr/ p!y~"oin~$Col jcc:ion : { i~t <Sl.Jrpiy/ 'u in t;-o. 

pUblic ~:upp!) r'uin lsCol'ection:.l ( ) 

III eel" H,e tol,,! CJfilCily 

/1/ </S\lrWll'.1.~:-

publ:c in, TC'!"L~l P.1( :y 

!leI 

{ 
I 

} 

rcr'~Jch (SlIPP!yPoint sj1 iii t:Jis) 

t ,.~ , I += sp .CapJc,ty; 

r( l~I "'l tGtdf; 

public cI.15~ Tr"I1' i'V" Cel l 

/1/ <"ul[",n(l.),> 

/II C05! uf tri!I~>!'-;rt i n\J 

/II </~U ll ,me,} > 

putJiic OCd! C.1:,1 

!let { Tt l .lnl co~t; } 

sLt ( co~ : '" v<:lu '; } 

Cell Position (Posi tion; 

public Ccll!'osilion Cc!lPosition 

get { rctl :r:l this.cPosition; } 

set { this .l Posiri0f1 " va:uc; } 

.' 



I ist< ~a li1D ir r(tions> triecl ra lh~ ; 

r ~1 ' lrrI :his.tricdPalll·;; 

/1/ < ~, ' 1T1 1 1 ;1I', > 

III G<: l'; or sLis the alklCalion for Uklt cd! 

III </:',dl llnu ')'> 

pvtJi ic :r,l DcrllJncl5otl rccAlIoc" ti,,:1 

1F t ~ ,::;;1, II this.clemandScul'( c .il lioca!iol1; } 

sd { ti'is.(l';n1JndSourcc.I\,location '" valde; } 

priV;J eC ht cd l\i!ocat ion; 

} 

gel { rdl lrll lh js.ccll,~lIocat i C: l; } , 

set { ih:s.( JIA!localion = val'll!; } 

/ / th i s . po~it io l1 '" new Transpnrt :'~ alri ",)os itionO; 

this,cl',)sil r:lII =- ne\'l Ce: iPo ~,i t !I'l! I() ; 

tll ls . tri.:·,~L\. th Cj =; new Ust<Pd~ II GirCt t;Ot~s> O; 

privJtc Sti PP; ) ro i r~t supplySuUl ':0; 

II/ <W, I~ I1 ' Jr)' > 

1// St;ppl·,' pJ;nt of lile cell 

1// </sLI!llfna. y> 

pLi he Sq'p!yl'nint SupplyS')'JrCC 

{ 



privati! DCI'landPoint di!milnJSo ll "C'~; 

!J.t { n:lu''l (kmand$ourcc; } . 

} 

, 
.. t; 

(J el { ".:\;l l llhi5.i~Ai'ocak ,. I ; } 

~d { lili~ . i sJl.liOCJ:cd = vali "~.: } 

puuhe vci-i AihcJlrO 

if (rh's .!:uPi· iySuurc.:!.Capaci ty ;. '" th;5.dc.l~lal lciSollrcc. Hcqircmcnt) 

{ 

this.5Ur:, ,lySol lrc~.Cilr;:ci l.y .~, \ 'lis.cl.::r,lar.dSclJrcc,l1eqircmC:lt; 

thl:; .C,,:: /,:!ocation = Ihis., lt~ 1 11 1 11dSourcc ,Re'lircn:d ,t: 

lhi~.OcmilndSolllc('l\lIoc<1lion 'f'" th's.Ccll \iloc~tir:n; 

II i:; .I',ilo ,: ~tioi\St;Jtus = t·.I:oci.1th)nStal:~s , PJ I t:i,l ; 

this,isJ\J!oc"tc:.i " lrul!; 

public Ailoca t:onStJtus I\lIocil llunSl.l\':5 



{ 

gd { n::tl::n Ihis.di::millldSu UI (c.l~i . .x:,~[icn Stdtl' c ; } 

set { t' l!s.demano'lollrce. II'!OCillionStalus '" V,l !~~; } 

rd Wil 'S: "+ t hi s .suPfJlySollic~ .N~fn~ .. ", D: "+ tit is.dcmondSollrcc.1Jamc -I- ", /,II: "+ tlli::; .Ccjl,;!lr·(il\iO'I. ToStrinJ(} 

l:C{l1 1:11 '" Lll:;c; 

rtn ,- (, i/; .supp/ySnurcl' ./ ' Jrno~ '" = "Dunimy"; 

rtn :;: (~n? rtn : lhls. d ~~ fn ~H\ciSc l:r CI~ .I~d l nc ::::.: t )U(lIrll'y"; 

rc:urn :tn; 

privati:! finu! tn1flCcliAlloCiltillll ; 



act { return ImrCcl/l\liclC<ltioil ; } 

se t ( ImpCdlAiloculion = v .. lL:e; } 

pub:ic RelalivcCthl'ositloll Gc:tflelJti',<,PositionFromCcil(TransrortCc l/ te) 

{ 

c:: ~(! if (this.CPI' " Jsilior.'sUPi;! i'\""" ~'I ,J "x = =: te.Celii J~i tion,SurplyAx is .l ndc;') 

{ 

if (ti l i~.CeI/Po5ition.DcrnJilu;,v<,,;, ;,'~!el. > tc.Cc!iPn',i tiorl. DcmanclAxis, Indc!::) 

r(;turn Rclati'/cCcl:Po~i:bl. Lc:t ; 

cbe 

tctlJiIl Relati\'eCeI/Po~itJo, i.!'wd::: I; 

} 

publiC floJt TransrortCo~t 

r~:urn this.Cost" this.Cei!;\ilo("tion; 

}/! enj Lid j$ " il:1SPO: I Cdl 

public cnu,n AliocalionSt;1l1ts { Comp!<'l,', P.;Jr:k!l, NOllc } 

public em III CeliSign { Positive, r I C <J, '~I"c, [nip: '! } 

public COUnl PilthDirect ions {Tep, ['.;;tt:'il 1, ! - 'l r(i,)ht} ; 

public TI J:lsportCel/sCol/cclionO { } 

t' rcgion Propert ies 

II 

{ 

gct 



} 

forc{lch (Tr,.nspO;1.Ccll Ie in :1,':;) 

if (I C.CcIiPos i tion.Sl!rrIY;\i.;~.Lld~~x == s~.lnd~x &~, tc.Ccllrosition.Ccma!1rJllxis.lnd;:y == dc.jf!d~y.) 

r,. ~lIJ" lc; 

retllln rllll ; 

[!(h1t totai := D,O~; 

beach (Trans(JortCLi' te illli:i.;] •. lcCd!cdCcll:;) 

totJI += Ie. TrdIl5poIlCo~:; 

: .. :ur,) t,,tal; 

TrJl1sporlCclisCollccll(1I1 Ice '-' n~· . rr ilnsrortCel!~CollcctionO ; 

(.;r ' ilch \l ransJ10rtCell te in lh·_) 

it (te. - '!Alkxi!lion ;. G) 

tcr.Add(tc); 

j~ (l~c. Colint =: thi5.CO·1I1' ) 

tce ~ nllll; 

n:turn til;, ; 

return tec; 

!Jet 

TransportCelisColicctinn tee '" !lew·r :ar.sp'lrlCellsClliccti01l(); 



} 

} 

fiJI cecil (1 ransjJurl(c!l te it.: thi',) 

if (tc.Ccn;\liocation = ~ 0). · 

lLc.fldd(tL); 

if (tc . .r~ou nt = = I ll i s.CQ~nl ) 

tee'-' nu:l; 

rdwn Ihis; 

Tr" llsptJrtCci i Ie = tl:b[n I; 

forcach (Trdlispol tCe!1 t in tlli ,) 

if (LCell,'Jlo;a!ion == 0 ;;,& t.llflpCelll\l:oCi1':on < Ic.TlllpCelil IIOCiJlior'.) 

le'" I; 

return 1.e:; 

TrilnsportCcll kJ5t =- nul! ; 

fcreach (Tr n :; ~~ol lCc ll tin l r c) 

IOilst = t; 



{ 

{ 

1/ 

fGrCdCIi (Tr,lIlsportCcll t i ( ~ 1\.(:) 

if (t Sign "' ''' Cell:';i]ll .r:C:!)JIi\c &~( t.Ceil!(i ioc"lio ll < leilst.Cellr,i1oCd:iI)l l) 

Lo~t '" t; 

il' e , l jr~Ji~}11 

:; r cglon Privillc fit:k!s 

// 

private SIJ[lpiyl'oi ll lsCtlliec:lio/1 511;), l'/Pui:' t5; 

priviJ!c [Jt.~ir .• ~njPointsCoilc ..... ti.)I' den ilndr\)inl';; 

privdte AxcsColicclion ilI...!S; 

rriv:llc TrJn5portCtils(oikct.ioll \1 i)n, :~J; [.:_!b; 

r.~I':,t!J Lcl:LXdtor CLCG1:C' ; 

i l 

thls.Dcmamlf'c int<; '-= new DI'ln~Pla'()llltsCoilc(tlo~,(); 

this.Supp;.,.Points '" Il ~'"'' :: llj)i ,i/l'.Jint:.;Co1icction(): 

lhis.ax<.!S '" r. cw f~,( t.! sCo:k't ti q); 

/I region Propcrt i (!~ 

/i 

III <summilly> 

// I list of stlppl',' pc'nls 

11/ </summary > 

public SUflplyl'oll1 tsColicction ~;'lri'ly;\linl5 

{ 

get { return supplyPoil1:~ ; ) 



} 

public CcllLOcatnr (elll,oedlor 

·111 <Sll:l1l1l~I)'> 

III List (;f l'<'i1lad p.li.l'S 

/II </SUnifllilIY> 

putJiic Dl'l1!a!',o\' ,;inbClJiieclion Del. :.ll1l'i'lJi. \',.: 

(ld ( fe'l'1Il c';mar,d,'oi:1ts; } 

set ( tkrnond~Jdn~!) = vl"!h Ie; } 

} 

II/ <summJIY> 

II/U;t of ccli~ that 1T1J1 . ~ lip the :rar·~.r' , l m:lt'i.< 

III </SU:WI1i:N> 

public Tr31l~.po)rtr:,,;ls~:c!!(;ct:nn Tl on ;po;t":eh;; 

} 

} 

if itl'is,lrJIl";JOf tCelis =-= nu~i) 

t:oiqranspoltCelis = nC' ,1 Tlal.~'WJrt(d:~C ,I:ectic.n(); 

I Ltuo'r transportee:i; ; 

!Jct 

I/Cet o'ds \\~ 'cn h:CII1C,t allcK,llioil; 

fIX;; tilr£:ctAxis '" this i!xcs[ 1]; 

(oreach (JlJds ax ill this,axc:s) 

{ 

} 

if (ax,Ccll"lIIioccltcdC::" ,Cou:it ;.. tJ 0Cl/v<is,Ccl!s,AiiocdtcdCells,Count) 

targetAxis "-



} 

tmp.Ad, ,( tar:JdAxb); 

f.j·'::.Ich (Axi5 ax ill th;~.i1~b) 

{ 

ir (J:(.Cclls.fl!iDcc: lcdCdi;.Cod"t =~ tarUCtAxis.Cells.i\lIoc2tcdCclls.Cf)t:Ilt) 

//'jd iill! J"is (()scst tJ the (Ii,);"! 

fOI cu['j I (I\x is i) :( io tl n;l) 

i; flx.!ni:lc.( < ta r:Jct/\.\i!" . !nd.:-)~) 

t·11:JdM.r.iS :.: ax; 

gel { r\:l!),n d"C~; } 

set { iIXc'~ ~- vaLJ..'; } 

pJblic b x ll~:);'tHn ll l. l 

{ 

fmc"ct: (rrdllSI'CI ~Ce!1 te in thi,;. t(,illSPOrtCcils.UII .\ l:c,iJtcdCdls) 

if (lc.TlllpCc l ! ,~lbcatioli <. c, (I) 

tr.. tu rn false; 

public boolllilS9<29Cn~rclCY 

{ 

{ 

lilt :·o!.J!/,lIo:a tions '" 0; 

k r(,J, h (rr .lnspOI tCci: tc ill t!1i;.lrJ,lSpoltCc!I';) 

If ( t.c.CcliJ'lIoCilli tJ l1 ;.. 0) 



it (lut<.!i;,'/U( lions -= = thl~.u~CS . COl'::t - 1) 

{ 

r:,- t 

if ( ,; li,.ct o(,.lor. L0r.)lkmV,,:t:I) 

rt:L .ni th ~~r ll is .cLociltf'r .F'6i~!0i l ! ; 

n.:l\.li il tI ~ ,I; 

II 

Ii (eg lo~ "tlll! .(' ~ l ~lhods 

II 

r riv,.k v,lid Scl lJ;)Ccll,IIIlI';() 

{ 

} 

fur (i! ll sU;lpl/:Ill10>: = C; SI;p,)!yltl\Jc:: < t i \ i ~ . Sl!rl;lyr ;n~' , Count ; supplyln;k f.+ +) 

ti ,':;.3x('s.Add( "L ~I Axis(slIp,JI',' lnJc l< I 1, I.xisTY[1l SupplyRol'I ) ; 

ror (lI .t dCtlldnci ind,';; = 0; d,,[1I,I<1ci!,!,k x < th: ; .Ci:n~. ,ldf'oint.:;.Count; ciClTliI.hl1nd(!)d +) 

this .oxcs ,:(~d(n~w Ax;s(J,'m., r;.l'''d.~x -.. 1. l\YisT, e.D,:mandColurr:n»; 

tl :_.cLocator = fl eW Ce!lLO<illu (I, .is.rJ 21 11JndPoints.C ;Iunt, t h i s . S ~lrplyroin t.s .Count) ; 



public void · etUJ1Tran~' IX)rt~1.lt:iA() 

int tcta!Supr 'y '" this.Suppi,'Po:nts.Tcta!Cilr-acity; 

int to~u:D, .. lland -= this. [)<.:il1anl~h:;inl5.T olalDemand; 

if (to~(.!SIP ,p:y !~, tr,l"IDc.1IJ1'/) 

} 

[or (int s'.lpplyl l1dcr ~ 0; 5' i'p: i' lrlcic'x < tili5.Slirply PoinIS.Ccu'1 ~ ; SUl'piy'ndexl+) 

iur (lilt dl!rn;}lId!ndeA = 0; deil1il lllHnllex < lilis.Dcl11al1ciPoinls.Count; d~milndlndex+ +) 

~ 
tc.CeIlP(;S:I;cn .. I\s~iiji1/';: i.;(lC, II ,i$.Jxes.['emandAxes[dem~l1(irncfc x + 1 ]); 

(( .CciIPOsil iOI1.lIs$iU"Pv:: ',( [C , :1 lis. axes. Suppiy/l.xcs[ supplylndcx + 1); 

t10JI Cu~ t '" kDJ\I .. CC:tl ra l i~po: tCnsl(tc.St:pp!ySource.14arTlc, tc.Dcmil nd:;ClJ~Cl!. 1 J,i:n~) ; 

if (co;,t =~ 0) 

.... tc DCi7llJildSOUfCC.N(.H11.,! + II hdS r It h~cn 5Ct. Dr.nol cQr'\tinuc."); 



i,' ([, /11:0((]i ;on$t:lt'.!S ,== !,I!,lC,,!ic;lSktU5.1 linpl(;~e) 

COnlifiU,"; 

I' (tc.:::lIp~lySollrc~ C J!'~ (i :y '-'= ( ,) 

I :,.fI'loc<.llL(); 

lJJI,,;>~n{':,I;o.,C0111It '" C; 

t"I'i ci'JolC:,C:)I'I!11nCOII'1t " 0; 

tablePanc!.ColuIllll:::01lIit =- lhis":e;'1,1ndPoi:1L,,CCU'lt + I; 

tablcP,mei.il.o',vC(;U! lt '" ti":;,!,t:;>~;,il\)in,,,,C()IJltt·1 1; 

Int sl!ppiyl ndcy. = 1; 

forear i I (SlIf1pll'f\;I:t 5p ill IIli;;,S'IPI';\ I'o! , ~s) 

l ;. :)d Ii : = !lew LJLk;(); 

1!'l .Sill! = Systcrn.:-1ri:\'/iI10.Si!c.[rfl;il;; 



I. .! .\J '.C'i lt! -= tiU ~; 

i~,;.r('lll '" nc'.' S'(stun . [)[')i·l;i~g.ron~(ILI.Fo;-,:. S·j':;t '_' Ill .!), aVli'lg.Font:'jiyie .l).):d); 

ir(;p. 1L .. 'lC "'= "Ct.: l:1.y·j 

:,';Li~, .. . (·Ccbr :-.: S','S{L'TlL[\ d\:;nJ ("101.:1(\.1; 

IbLTcxt ::..: S!~.f\'d a lC·{ "\n" f .:...p.CcnstCLlpaci:y; 

trlb:t;Pd 'lcI.CUll tro'S.Achi(;!' l, O{ ~UP;);yIlldl~x'l ~.); 

mt dCf. ilL" :~d~x =', 1; 

f~g(.!·~) I (r)~ d l, .... ccil"tint d:) ;': t' I~:.;.t; .r: :a:-:(1i)o;;:~;) 

L:')c: ~U ::: 'P~ I.·IJ LJ L.-.!;\.) ; 

lu'.~ L~ ~ .:: S·¥·:t~'nl.rr,.' lin:.:,SIl..:.~:I"';/~·I ; 

r)i.: ".:f!_~' ~,Jr.:;: ~'Ys:u il . f'( I.~" ,,:1:#,,: ~'J:;j r.I):l:tI ; 

It (,',: U " I f'''; ~._ 'OWlIU'y") 

11 ,1 F;). t;~~\'k;" ~ Sy: ',,:I:1.[:rd' ;iii'..l.C(jlor.I~I.:rJ; 

I ~,! . ri2~:t :.:: d:).;~ .. n,l! + "\ lll ., d; l.r ~\.. ,,~ I :1; 

l ~ ~'L' ! i~l i '-' ;.,~':: L I~' '10; 

~; :'ill:Jl. ul ~ d.: r Lxt '" I W'· ~ Slrirl')'II:·It.icr(!; 

U.!\liW5i ; t = I,"II~; 

if (tc .Ccll.i lh.JCi"iofl > C) 

txt.Apr'2nd(" ----"); 

t:xt. APP~:ldl. L n',1; rot1l rlcnL f\I~ \r' l inQ>; 

txt. ";)r~" J("!,:Ic.c "); 

txU\pp ;:[ld(l(.C(~:IA ; :C(Clti(' I'. fo ', !r ,! ll;! )); 



} 

} 

ir(k, bDurnlllY) 

P;LII.:rl. Cclor :.. 5)/:..1 ·i;I.[Jr~lt,·:il~).COiJr.ael,l ; 

~~·b!t;']nd.C:on~ f ol~. u.dd(Ib:, ~L.r:\' .. !:Positjcn. D~n:il nd/\X;s. inc1 ':<, tc.CCjlf'o$itio', .Supp i ~/,\~;s,:r,~ j~); 

std;if,J i ,;rn.:!; 

Axi~ i;< "' t;"s.H'Uiw;,U\I'ocati )Il,\;~i"; 

if (.- , ./,.i<;7 )ye ==0 1\;:i~.Typc.D~n'ill,"C(j!uP~II) 

1:J:: 12 !:: th:s.d·~rflandf)o:nt<:.r J'<.1nJ ... ;( - 1 ] :(-;S~'r ;fi~(); 

(I;~ 

,Mne:; thisSlIi)plyPoillls[;,x.!r;,!t!): - 1).T'JStri,:vO; 

rett!'" name; 

fer :!Jch ( i(d;~Spc'tC('1f tc in lhs)riir.:pOriCc!ls.AiioG; lejCe:ls) 

if (tc.CtllPC:;ltIOll.D<!rTIJ. :liA:<b.i liJ"'/dlue) 

tC.C( ;:"0siUon.$Ui-l"iyt.xis.V;/I'·' '" le.Cost - lC.Ce::Positior Demi!nLi/,,':is.' /;:lue; 

t.:S I : if ( .c.Cci,P'''ilion.SupplyA:<is l Ll~Vcli'Ji:) 

Il.C'2iIPo~i(jon . ('lCn1ill:d.~> :~.Vdue = tc.C{ ·st . tc.CclIPo:;ilion.SupvlyAds .V"'~I:; 



} 

ftJ~~ac;) ClranS f l~l lCcli t(!1i th;;.;.~rJnspC)!tCl!Il!.. ) 

tc.Y:n:~ ·eIlAlln(iltion ~ 0.('1'; 

rlil,,~c i; ( ,'r'in~,'Oi tCell tc I; : t: . i~ . Ir"p,:.·orlCeIi5.Un/lJlo(,··;cdCci;$) 

t:. I'm, ;:e:JAi lJ<.atkJ1l '" lcC\.,,,t . (tl .Cc!i?0jlioll .i.kmaraJA)(is.Vduc.Vil:;J(! + lc.Ce!:f.'(lsiti on.suiJ;:>;yAy.! ';.Va !u e.V;:lu ~) ; 

{ 

',:j';.LloG)tor . :·I.:h'l~t.i:' n; 
~· ... ld(' (th:s .c~i.lin~l~lC!:lj!=- n ,;, S'~ SCJfch) 

tj ~;5 .cl CA~?' tor. r"~ovt:l. ip(.\: 

t: I; ).cLocator.r·l0vcD.)'.'Iri: \ 

\. ;1 1;c (this.CUII...:iitCfll 1·:·: ilL;! &c\. ~c2r(h) 

{ 



{ 

lc ~ this.eli u.:(,}I; 



L'li.':. ';. ; 

CE ..! R~lut :vcCr ll;'o ~;;(:n;'i.T, , ..... 

( '.j";),.; R ldt ; '~'(:C·.:la)o s;th): I.F~;~. '))'"' : 

i..; '::J' (~\..,: ii.·h~~'G:lti,)iI'; ~ (;C\'1,' R.j6l~v€CcbPos,t :onrJ { RrIJ~;veCclJf)o!:it;"'):~.Lef't, RchF~'eCc:::n(), :t:c.n .i'.i:Jht }; 

.1. '.,".: 

Cu;.)ij) C \ .:f~ .. r,lS;~n ::; (.~r~I'....,I,·-·\L '. II!; 

l :...u .:;l':~' J~C ~;:.~'):. "\ ;:: CtinLiit :-:,_n; 

k,;j lru!Lcft " 1<I:c; 

t~\..) : t!iu.~' .. !Jilt =~ fG~s~ . 

t ... :o! ~i'::(fr :fJ := :'~...I~"' ; 

l!Go! t; ..... dDov'.n :.~ fl1L,!; 

if ('~ri~~')o;,'. n) 

CUI :~ii t (~l:U ::; ti li:.:;.Cw ft..:n tC! .. i; 

(lJlTCr:t ~ J.Sig:).:: (t;;T,: ...... t~;i ; i; 

tllis.Sv.itchSiJrl(ref OJr,cr,:r'Jn; : 

ri'l h.Pd<'( (·IP,(~I'tC.':;): 

~. kl.t:;:;ht :::::: fcJ : ~I~ ; 

lri.:.lT 0p "- I. [.!; 



} 

{ 

} 

currentCeli. T riedPdlhs.Add(PathDirecti-: , ls.Top); 

trledDown :: falS.:!; 

cOlltinue; 

if (this.cLocator. LocationValld) 

thls.cLocator. r· oveUPO; 

thls.cLocator.LQ('ationValid = true; 

trlcdDown = t' IIC; 

if (::rii::dL~ft) 

, { 

lil:s.CurrentCell.TrlcdPaths.Add(Pa hDlrectlons.Left); 

ti,is.cLocator.MolJeLel't(); 

Ii (this.CurrentCell != null && !lhis.Isl nList(path, this.Currcf1\rell) && this.CurrentCeII.CeIiAliocatio:1 :> 0) 

{ 

currentCell :: thI5.CurrcntCell; 

currentCell.slgn :: currcntSign; 

tilis.switchSign( ref currentSign); 

p~lh.Add(curn.'· Ir'ell); 

IricdLcft .. filLe; 

triedRight = true; 

currcntCell.TricdPaths.Add(Pati Directions.Right); 

triedTop :: fdlse; 

tried Down :: fJ ::;C; 

continue; 

{ 

} 

If (thls.cLocator.l.ocationValld) 

thls.cLocator.""iovelUgllt(); 

dse 

thls.cLocator. LocalionValid :: true; 

II iedLeft :: true; 

if (!l:ledRight) 



I 

} 

{ 

} 

this.CurrcntCcll.TriedPaths.Add(PathDirectlons.Right); 

lhis.clocator.MovcRight(); 

If (thls.CurrcntCell !'" null && !U1Is.IslnUst(path, thls.CurrentCcll) && Ulls.CurrentCcl!.CeliAliocation > 0) 

currentCell '" th ls.CurrentCell; 

currentCcll.Sign = currentSign; 

thls'switchSign(rcf currentSlgn); 

path.Add( Curren Cell); 

tricdleft :: tn.e; 

cUlTentC I1.TricdPaths.,~.dd(Path Dircctions . left); 

tricdRlght :: f;l l~c; 

trlcdTop = [disc; 

triedDown :: f2lsc; 

continue; 

cis<! 

{ 

} 

if (this.cLocator.LocalionVal:d) 

this.cLocator. HoveLefl(); 

eisc 

this.cl.ocator.l..clCJtlonValid = true; 

tried Right = tnlc; 

this. CurrentCcli . Tr icdPaths.Add(PathDirections.Top); 

lil is.clocator.MovelJpO; 

If (this.CurrentCcll != null && !this.lslnllst(path, thls.I'lrrcntCcll) && this.CurTentCeILCcliA!iocation > 0) 

currentCel1 :: this. Cur re:1tCeli; 

currentCcll.SICn :: cu(rentSign; 

lhis.switchSlgn( ref currentSlgn); 

path.Add( cllm;ntCcll) ; 

lJi~dLcft :: falsc; 

tricdRigll t = fab~; 
triedTop :: fal5e; 

tried Down :: true; 

currentCcll.TriedPaths.Add(PathDirections.Bottom); 

continue; 

clse 



\ 
. 1 

if (lhls.cLocator.LocalionVaii(j) 

Ihls.cLocator.l'-lLlvcDown(); 

else 

th is.cLocator.l 0catior.Val!d '" true; 

Iriccffop ~, tJ til'; 

} 

if (bc:rrop && triedRi;JI·t &&. tricdl.cft E<& IriedDo\m) 

TransportCcll dead::nd :: thls.CurrcnlCcll; 

pil:l I.Removc(dca(lr:I~rl ); 

th;s.SwitcIiSign(ref eU'Tel ,tSign); 

i.' (pJth.Count :0= 1) 

throw new PathNclFoundExcertion(); 

this.cLocator.SctCurrenIPosition(palh[path.Count - 1 J); 

tri:!'JLeft = fa:s~; 

triedfor = falsc; 

l:ledDov.n '" klse; 

r.;rc..xh (PalhDircctiolls palhs in '!lis.CurrentCell.TriedPaths) 

} 

s"'litch (paUI-) 

} 

case PatliDirc< lions. Top: 

II iecrr op :: tn 'e; 

lireak; 

case PdthDircctions.Bottom: 

IricdDown :: In.:o.!; 

~f~a' ; 

G\$C PathDircctions.Lcft: 

triedLrit :: true; 

br ax; 

case PathDi;ccti o;lS. Ri~lit : 

tricdRigh t ::.. tlue; 



} 

putl.c void PeformAddSuutr aCIOperatlonOnPathn-ransportCellsl£llicction path) 

{ 

If It v"luc = path.LcastNegilUveSignAliocalcdCeII.CeliAliocation; 

fore : 11 (TransportCeIl Ie in [lath) 

~ { 

} 

II 

} 

If (Ic.S:gn "'= CcilSlgn . ilo~itivc) 

lc.CeHAi:c::Jtioll -= v3luc; 

/leo.li ea!c}') 

1/ 

privJte void SwilthSign(ref CeliSign sign) 

{ 

if (!.19!1 :.;= Cel!Sign.tltg,-.tivc) 

si')l1 = CcliSign.Positivc; 

c:;c 

. ~ ; ~i ,l = CciiSign.Ne9i:1li IC ; 

} 

private boollslnLlst(rranspv;tCcnsColiection trlcdCclls, TransportCclllc) 

{ 

r.' : --J l (TranspcrlCell t in tli:.?dlells) 

I,' (t "'" lc) 

re,um true; 

rtturn 1.115'::; 

} 

priva te TransportCeli GctStartUpCcll(Transpo:tCcllleastCostCell, TransportCelisColiection lricdCclis) 

{ 

Tr;l/IsportCell starlCell = th is.FinclCcll(lc;JsICo:;ICeIl, RelativeCcIiPosiUoll.Top); 

If (~t.lr'Ce :l == null Ii Ihi;. lslnUSI(trlcdCells, startCell» 

. !.lilrtCcIl = thls.FindCclJ(leastCostCcll, RclativeCeIlPo$itlon.Rlght); 
I 



if (stdrtCe:1I == = null: I his.IsIIlList(triedCclls, startCcll)) 

stJrtCell == this.FindCell(ieasICostCei!, Re!dtiveCeIiPosition.Bottom); 

I 

If (stiutCell === null II this. Islnlist(trlcr.Cells, stattCcll)) 

I st"rtCdl "' this.FindCell(leaslCostCcll, Rcli.ltiveCeIiPosition.Lefl); 

If (st:tlCejj == nU:l) 

, thH\\'J new Excer ticn(,"Cclllc1 r It fir;d a stal t cell for path"); 

, 
if (tr·i,.bInli -; t(trie(Xclls, startCc:II}) 

thi"OW nc,~ [xcer.ti(lIlC'·No va!i,] path could he foun; '''); 

(eLm! ~t<lrtCc ll; 

} 

private beul IsInExpected?os:lion(P.clativeCeIiPosition position, Rela t iveCcllPos i tion~J expcct€dEndPosit:o:1s) 

{ 
i 

(oreach (!cI..ti'lcCeliPosition rep in expcctedEndPositJons) 

if (rcp."i"oSt lingO === posil ion.ToStrin;)()) 

rtturn t~ lIe; 

/I 

}/lend class 1ransporti'latrix 

#roglon Celll Dca tor Clas~ 
I 

/I 

/II <surnlllil '),> 

/II Moves ," ,Ol;nd the transpOit m"trix, while keeping track of the it current position 

/1/ using the <crebCeliPosition -I cref.- c1J";$ 

/II </summary> 

public class Cc:IILoc tor 

{ 

#reg10n I rivate field:; 

/I , 
I 

CeliPosition position; 

boollocationValirl = true; 

Int maxDemandlndex; 

Int maxSlIpplyllldcx; 

II 



pl lblic C( ! : Loc~tor(int mDIdcx, int mSlndex) 

{ 

th ls , p~'" i l ;c.l '" new Cca t)o~ i li (',. IO ; 

Ihis , ros i tic n,A$si ~nA-,< is(ncw Axis( 1, A.xis1y~)e.DcntandColumn ), true); 
; 

th:~. ! () ~lt i("l . AsSiIJ IIAx i, (nc .v .-\AbCl , f.\xisType.SupplyRow), true); 

~ 1!.ls.1TIdXSu;,!piylndex = mSh .k)(; 

/I 

publ ic u()f )l l ocdtioll 'did 

{ 

g,.t {r~ t l· , n \his .:e'(aliorVal" J; } 

set { this.!oci\lio'1V,, :ld = value; } 

} 

public Ccll ;'o5ihnn Pvs:Uon 
I 

gd { re turn this. position; } 

1/ 

II 

public ov(!;r i" e stlin(j TIlS tril';JO 

{ 

rt! ~lln: 1 S:!I -+ this.pcsi :cn.Sup;)I /f\,'ds .l nd~x.ToStrin90 + It, 0 :" + this.position.Demand-\xi5.Indci:.ToStJ;!lS(); 

} 

public v0;d SctCurrcnIPilsil ior.(TrJllsp..;r tCcll Ie) 

} 

U ,i:; p0sit:on.AssignAxis(tc.CeJ:i'osi :ion.Dcmandf.lxis, true); 

Illi:;. r oc, lion .:\SsiOn.'v;is(tc. O,;;JPoc;!iO!l. Suppi'f}\Xis, true); 
: 

public void ~' J o"cle fl() 

{ 

• 
Int index '" Ii . . ;lo~i l ;'.\1 . D<.:ll1and.\Xis.lllde :: ; 



ir. :bc--; 

if (h'.c::x .: :) 

, 
{ i 

I r~ i .;.r;os;: ien.Del [lan.j,u.A15.! ' 1 :..1~)~ .~; 

' e;:£.!Jci:.:;onVa!;d = tn:..:; 

i } 

{ 

, 
L,:$.hc....~io (j 'v'cwd :.:: fa!.)c; 

tilis f,C ~i lio;1 . [J~ r, ldndJ\x!s. ind::!x++; 

} 

} 

{ 

I ttl::,.:oc.:ltio.:V.;lij '" ld:SC; , 

{ 

} 

int in0e:( '" this.ros'tioll.5uPP'yA-ds.rndcx; 

el.:c 



} 

} 

/I 

{: 
. ,thIS.posltfon.SupplyAxls.Index++; 

i thls.locatJonValld = true; 

} I 
I 

#endrl!glon 

I 
)lIend class Cell Locator 

II 

#endregion 

namespace CocaCola.DataAccess 

{ 

public class DALBase : IDlsposable 

{ 

private OleDbConnectfon conn; 

, 
public DALBaseO 

{ I 
I 

this.conn = new OleDbConncction("Provider=MicrosoftJet.OLEDB.4.0;Data Source=data.mdb"); 

} 

I 
protected void ExecuteNonQuery(OleDbCommand cmd) 

{ ! 

} 

~ 
{ 

' If(this.conn.State != System.Data.ConnectionState.Open) 
I 

: thls.conn.OpenO; 

cmd.ExecuteNonQuery(); 
I 

}i 
I 

tina!ly 

{ I 
I thls.conn.OoseO; 

} , 

, 

I 
protected OleDbCommand GetCommand(string commandText) 

{ 

OleDbCommand cmd = new OleDbCommand(commJndText, thls.conn); 

return cmd; 

} 



, 
prot~ted OleDbDataReader GetReader(OleDbCommand cmd) 

{ 

} 

If (this.conn.State != System.Data.ConnectlonState.Open) , 
: lhls.conn.OpenO; 
I 

OleDbDataReader reader = cmd.ExecuteReaderO; 

rc!urn reJdN; 

prott~ted object ExeculeScalar(OleDbCommand cmd) 

{ i 
object vdlue = null; 

tTY 
{ : 

I , . 
~ If (Ulis.conn.State != System.Data.ConnectionState.Open) 
I 
I this.conn.OpenO; 

vi!!ue = cmd.ExecuteScalarO; , 
}! 
finJly 

I 

{ 

Ithis.conn.Closeo; 
I 

} i 
I 

return vcllue; 

, 
protected void CloseConnectlon( ) , 
{ 

thls.conn.CloseO; 

} 

protected void ExecuteNonQueryWithTransactlon(OleDbCommand[J cmds) 

{ i 
I 

OleDbTrilnsaction trans = null; 

trY 
{ ' 

I'f (thls.conn.State != System.Data.ConnectlonState.Open) 
I 
I this.conn.OpenO; 
I 

i trans = this.conn.BeglnTransactionO; 

i foreach (OleDbCommand cmd In cmds) 
I 
!( 

cmd.Transactlon = trans; 

cmd.ExecuteNonQuery(); 



} 

} 

I 
i 

, lrilf1S.CommitO; 

} : 
I 

Cutdl 
I 

{ : 
I 
trans.RolibackO; 

ttIlJW; 

IfreDlon IDisposaLie Members 

, 
public vol:1 DisposeO 

{ ! 
I 

thls.conn.DisposeO; , 
} 

I 

Ifendrcgion 

public class DemandPolnlsDflL :DflLBase 

{ 

public DemandPointsDALO { } 

pubhe DcmandPointsColiection GetDemandPointsO 

{ 

D mandPolntsColiection dpc = new DemandPointsColiectlonO; 
I 

try 
i 

{ I 
IOlCDbDataReader reader = base . GelReader(baS~.GeLCOmmand(OOSelect. from tbl_DemandPointsOO)); 

!While (reader.Read()) 

I{ . 

i} 
I 

string name = reader[OOLocationOOj.ToStringO; 

int demand = (int)reader[OODemand OO ]; 

d:-c,Add(new Demanc1Point(name, demand)); 

I reader.CloscO; 

{ I 
I 
I hase.CloseConnectionO; 
I 

} i 
I 

retum dpc; 
I 

} ! 

public Int GetDemand(string demandPolnt) 

{ 



public void AssignDemand(string ciemandPolnt, Int dmcl) 
I 

{ 

String::'ullclcr cmdTcxt = new StringOuilder(); 

int demand = ti1is.GctDcmand(dcmandPoint); 

i 
if (demand == 0) 

{ j 
IcmdTCXU\PPCnd("Insert Into tbl_DemandPolnts (Location, Demand) values ('''); 

'cmdText.Appcnd(demandPolnl); . . 

icmcffDt.Ar pend("', "0); 

IcmdText.Append(drnd); 
I 
I (md rext.Append("o)"); 
I 

}I 
else 

{ 1 
° 

:cmdText.Append("Updale lbl_DemandPoints set Demand = H); 
I 

: cmdTcxt.Appcnd( dmd); 

!C1ndfext.Append(" where Location = '''); 
II' cmdText.Append(demandPoint); 

cmel r ext./\ppcnd( 0""); 
I 

} ! 
I 
I 
I 

b;:sse.ExecutcNonQuery(basc.GelCommand(crndText.ToString(»); 
I 

} I 
}/Iend class DcrnandPointsDAL 

public class SupplyPolnt DAL : DALBase 



.' . 
o . 

public SupplyPointsDALO { } 

i 
public SuppiyPoin:.sCcJ:cclion GctSupplyPointsO 

I 
{ I 

} 

I 

SUppiyPointsColicction spc = new SupplyPointsColiectionO; 

try 

{! 
I 
1 OleDbDataReaccr rCiJdcr = base.GetReader(base.GetCommalld("Select • from llJ'-SupplyPoillts"» ; 
i I ~hilC (rcilder. ~. ~~JcO) 

. \ 
I 

!} 

string name = reader["LocaUon"].ToStringO; 

lilt capacity = (int)reader["capacity"]; 

spc.ACd(ncw SupplyPoint(name, capacity)); 

I rcadcr.C'o3CO; 

} I 
I 

fina':y 
I 

{ ' 
I 
: bas(!.Clo~Ccfln ~ctionO; 
1 

}i 
return spc; 

public int GetCapacity(string supplyPoint) 
! 

{ 

} 

Int rtn = O' 
I ' 

StringBuildcr cmdTcxt = new StringOuilderO; 

<:n;ldText.Append("Select capacity from tbl_SupplyPoints where Location = "'); 
1 

c~dText.Appcnd(suppiyPoint); 

cmdText.Ap;Jcr:-J(""'); 
I 

object capacity :: base.ExecuteScalar(base.GelCommand( cmdTexl.ToStrillgO»); 
1 

:f ~ca!acity != nUll) 

.rtn = int.Parsc(<:upacity.ToString(»; 

I 
I 

return rt1; 
I 

public void AssignCa:1i1ci ty(slring slJpplyPoint, int cply) 
I 

{ i 

Strir:gOuildcr cmcrrcxt = new StringBuilderO; 
I 
1 
1 

, 



} 

Int capacity = this .GelCapJcity(su[lplyPoint); 

t 
I 
I 

if (cJpacily = = 0) 
! 

{ IrmdText.APpend("lnsert Into tbl_surplyPoinls (Location, Ca~aclty) values ('''); 

: cn~dTcxt.flrper,d(supr,\yPo i , I~); 
: cmJT'~xt. flpj)enc! (''', "'); 
I 

: cmdText.lippcnd( cply); 

I em rrc>.t.Append("')"); 

} ' 
I 

cls~ 
I 

{ i 
I 
i ('m ::fr~xt."ppend("Update tbl_supp!yPoints sct Capacity = "); 
I 

' cm,lText.Ar pend' cpty); 
I 

'crTtdTexU,ppcnd(" wh~rc Location = "'); 

: r;'11dT0>.L~ flP cnd(s\lrrlyPnint); 

! cmd rcxLAprcnd('''''); 

} I 
I 

bilsc.ExecutcNonQucry(base.GeICommClnd(cmdText.ToString(»); 

public class Tral1sl>Ol lCostDAL : Dr.LEase 
! 

I 
public TransportCostDflL() { } 

I 
I 

public fluat GctTransrortCo~l(slrin9 sUflr1yPolnt, string demandPoint) 
I 

i 

nOJt rtn = O.Ot'; 

strlngllu':der cmdTcxt = neVi Strin :: uilderO; 

I 

cmdT Qxt.Append("Sclcct Cost from tbl_ TransportCosts where Supply Point = "'); 
I 

emOTe't.Appcncl(supplyPoinl); 
I 

cniClTcxt..t\ppend(""'); 

cmcrrcxt.Append(" and DemandPoint = '''); 
cmdT ext.Appcnd( dcmandPoint); 

cmdT CXt.r\PiJene1("'''); 
I 
I 
I 

object Cvst = basc.Exc(utcScalar(base.GcICOmm<lnd(cmdText.ToString())); 
I 

If (cost != /l u! l) 

irtn = f1o<lt.Pa~e(cost.ToStrinG()); 

. ... 



l e:t1rn rtn; 

public void AssigllCost(stril1g supplyPoint, string demandPoint, float cost) 
I 

{ 

} 

Slr!r19Blliidcr cmclText = nc\'/ Strir.gCuilderO; 

float cst = this.GetTrJnsportCost(slipplyPolnt, demandPoint); 

If (cst == 0) 

} 

cmclText.Appt:l1c1(,,!nscrt Into tbl_ TrilnsportCosts (SurrlyPolnt, DemandPolnt, Cost) values C"); 

cmdText.Appc.·ld(sl!;JplyPoinl ); 

c:mtirext.AppeOld(''', '''); 

cmeIT ext.Append( demandf\i1nt); 

cmiTcxt.Append("', "'); 

cmdText.Aprcllcl( cosl); 

cmdTcxt.Appcn' I( "')"); 

C""3 . , ~ 
{ 

} 

cOIcn-ext.Arrend("Up.iutc lbl3ransportCosts set Cost = "); 

cmeIT cxt.App<!nd( cost); 

cmdTcxt.Appcnd(" where SupplyPoint = "'); 
cmdT ext.Append( supplyPoint); 

o:1dText.Aprcnd(''' and OemandPoint = '''); 

cm.rr cxt.Aprcnd( den lalldrolnl ); 

cmJT ~xt.Append("'''); 

b .sc.ExecuteNonQuery(basc.GctCommancl(cmeIText.To5trlngO» ; 

}/Iend cias!; TransportCostDAL 

namespace CocaCola 

public [lJrtial class mainForrn : Form 

{ 

TransportMa ~1 ' . :ransportl'1atrix; 

TransportCelisColiection currPill h; 



public mainForm() 

{ 

Initiz.llzeCornponent(); 

this.lransportMatrixTiluleLayoutPilnei.Row5tyles.Add(new Row5tyle(5IzeType.Auto5ize)); 

} 

private void mainrorm_Load(ouject sender, EventArgs c) 

I{ 

this.RefresIISupplyAndDemJndPointsO; 

} 

publiC void Refl eshSupplyAndDcmilndPointsO 

{ 

} 

th ls.sllrpiyPolntsCheckedllst£Jox.l tcrns.Cleur( ); 

Ihis.derrlilnd:'ointsChcckedU$tBox.Ilcms.Ocar(); 

using (5 IpplyPointsOr\L spDAL = new SupplyPointsDAl()) 

SupplyPointsCoilcclion spc = spDAL.GctSlipplyPointsO; 

fore~lh (SupplyPoint sp in r.pc) 

this. supplyPointsChcckcdUstlJox.l lems.Add( Sf)); 

u~in'l (DcmandPointsDfll drDfll " new DcmandPointsDAL()) 

{ 

} 

D~mandPo!ntsColicctio n dpc = nrDAL.GetDemandPointsO; 

roreach (DemalldPoint Jp in ripe) 

Ihi5.demandPointsCheckcdlistBox. Items.Add( dp); 

private void ca!c[lutton_CliC"('1l)ject sender, EvcntArgs e) 

{ 

try 

{ 

U:is.ResctO; 

foreilch (5upplyPoint sp in supplyPointsCheckedLisU3ox.Checkedltem<;) 

tmnsport t'<1atrix.5uppiyPoillts.Add( SI1); 

foreach (DemJndPoillt dpln dcmandPointsCheckedLlst£Jox.CheckedItems) 

transportMatrix. DcmandPoints.Add( elp); 



". , 

} 

tr ,) nsport H a trix. SetUp T ransp()rt~ ·liltri x(); 

tr ilnsportt-l"trix.Gct lniticl fe(lSib!eSolutiO!1();, 

transpor lMatrlx, Display(this, tr Jnsport MatrixTableLayolltPanel); 

If (II is. t ransport~·, trix,llilsDcgcncracy) 

thr(j\\l new Exccplion("Dc(]cneracy Encountered"); 

ti 11~; .l abeI3.Tex t = trans;JorHt,atr ix.sllowHioestAliocatedAxisO; 

II tr"nsportMa trix.AxCJ.DcJnilnuAxes[2],Valllc = 0; 

th:s.tr.:nsportI-IJtrix.lligheslAiiocationAxi5.Value : 0; 

w: de ( !transpor tr·latrix.Axe5 .f.,U.".xesH asVallles) 

tran~ 1 'or t~1atd:< .SolveFor AxcsV <'Ill !esO; 

fo~cJ ch (flxis ax in tran5po.l~latri x.l\xc,,) 

{ 

$t. jng text; 

if (ax.AxisType == fo.xlslYfle.sllpplyRow) 

t~.t = "U"; 

ci ';e 

tc: ... t::: "\tt; 

t~xt +~ <J •• ,;nuex.To:jtring() + ":" + ax.Valuc.toStrin()O; 

this.lI~tBox l.ltems.fldd(kxl); 

} 

transpcrtHatrix.SolvcForUnOccl!picdCellsO; 

foreacll (7 anspo ~':cll tr. In trilnsport~1atri\(.TransportCells.UnAliocatedCeIl5) 

{ 

s:ling text = "DC'; 

te:. t += tc.CcIIPo:.ition.supplyAxis.Indc)(.ToStrin()O + ", " + tc.CeliPosition.DemandAxis.lndey..ToStrinoO + ") = 

text += tc.TmpCc:II\lIocalicn.ToStrin,]O; 

this, Iistl3ox2, ItcoTl$, fldd(tcxt); 

} 

this .ChcckFol Optirndlity( f d!~":) ; 



{ 

i~ LSSJg ;.: BOx.StIC,.,. .. (ex.f'lessage, "Northwest Corner I' lethod"); 

} 

} 

pr;vatc voir! C .. , Li.bcbO 

t!l!s.!i$l30X 1.ltcm:;.C!ur(;; 

this.list(30)(~. ltcrr.$.C!ear(); 

this.lisUlox 3. Hem!;. ClcJr(); 

l ilis. lahdJ.Tcxl = ""; 

pri/ilte void Ci:crkt'crOptimJlily(t-oc,1 rctltrow!:xception) 

{ 

Iry 

II (tr nSI'O! ti'idtrix.lsOpli'11U;n) 

t: ·is.s:Jtlls~abeI.Tcxt ,. "S::>luticn Optimum"; 

( 1..;0 

{ 

lh;s. lca~tCc$:l3bo! .Text = lh :s.lriln~portHatrix.TransportCclls.MostNegativeTmpAlioeateGC" II.TClSt~injO; 

ty 

{ 

ll.is.ClJrrr<ltiJ 
this.transporl M.Jtrix .GetP .,th( ;! i~. tidnspe.tMc:ltrix. T ransportCelis. f'.1ostN L Jative TmpAliocaledCell); 

f0reach (Transporteeli te in this.c,lrrPath) 

} 

c;:;ch (P,'lh! :otFounciExccplion) 

if (,ethrCl'if>:ccpliCJil ) 

throw; 

l'1e,sagrCox.S:IOVl("Canllot IIlOve forward"); 

this.sta tlJslabcl.Text = "So:ulion Op irnum"; 

} 

} 

. V 



{ 

ll ~ row; 

} 

Ii ;is.lut;'!CostLal>cI.Text = tl lis.l1 ansportMalrix.TransportCells.TotaICost.ToStrlng(); 

} 

} 

priv.1lc veid fl.csdO 

thls.trano, Dtt ~1 c1 ri)( = new or ri!n~pOIIMatri l« (); 

re rc~;Jcil (S' JpplyPoint sp in stJppiyr'ointsCheckedlistBox.ltems) 

5p.Cilp:dty = sp.ConstCap<lcity; 

fo~each (!\:!rnar.dPoint dp in demJndPoint~.ChcckedListOox.Items) 

{ 

<.p.!iilocC! lion = 0; 

dp.AJiocutionStatlis = Ai!oci)tionStatllJ.None; 

} 

priv" :,, void sctlipTransportCo,lsTooIStrirMenliItem_01ck(object sender, EventArgs e) 

Irii ll~;){)rlCostSe (ur:rorm tesf = new transportCoslSetUpFormO; 

l(sf.OnSlIp;1lyOrDem;JndChJngc1 + = neVi 
transpor1CosISeIU:' Fcrm.SlIf1r lyDemilndUldngedEventHandler(tcsCOnSupplyOrDemandChanged); 

Ics f.:;t:lupTilbCont'oI.Selccled rail = tC5f.Transpor1Costs; 

void tcsCOnSuf1lJiyOrDemandChangcd(ebjecl sender, EventArgc e) 

this. Refr C~ 'lSupplyi,nr!DcrmndPo' ntsO; 

privo te v0iJ c .. ! ; n :i lL.oll~ lon_ClicL( o!;ject sender, EventArgs e) 

I h!s . c.:L.:. . l ~lbdsO; 

fcreath (.\}is ax In thls.transportt-latri y.. i\xes) 



/lro,CJch (TransrorlCcli tc in lhis.lrJnsportMatrix.TransportCells) 

II tC.TI ~ lr>CcIiAlioca tion = (l.OF; 

li I :~ . t r anspor tt-l a t ri:(. PefurmAdd SubtractOpera tionOn Pa th( this. cu rrPath); 

tfaro sl ,0' tr~dtri ;: . Dispj,lY( th's. t r<: nsp::JrU-1atrixTablelayoutPancl); 

tlHOVI new Exccption(nDc!)cneracy Encounteredn); 

this.!J~(IJ.Tcx t = tr?l1spOlt:'lil triX.ShowHigestAliocatedAxisO; 

1/ lr(lI~sportl"alrix.Ax~s.D cmJnd/\xcs[2].Va lue = 0; 

Ihi$.t',1i.sportr·li'tr ix.Hig lcstJ\l!ocationflxis.Value = 0; 

wllile ( 'trJnsrortMatrixA(c.:.I\IIAxcsHasValucs) 

tr, lI15[l(JltMa :rix.SolveForfl~csViJllJ ;:$(); 

fo.-each (I\>.i$ ax in l rilnspor'.': trix.Axcs) 

{ 

if (ax AxisTypc == AxisTyp~.sl!pplyno'N) 

lb t = "V"; 

tc.< t f = ax.lndcx.ToString() + n:n + ilx.Valuc.ToStrlnJO; 

l:, is.li .. t(l.)x i. Itl!ms.A(](;(tc~ t); 

} 

II , [),:POI ,r latrix.SolvcForUnOc(uj1icdCclls(}; 

fvrc ,,' h (Tran,porICclllc in t ral1sporl~atrix.TransportCells.UnAliocatcdCclls) 

{ 

tc~t -I -, t c.Cc!!rosit!oll.~; 'l fJP:yAxis.lndcx.ToSlringO + ", "+ tc.CeIiPosition.Dcmandll.xis.:nccx.ToSlringO + ") '" "; 

k~l += tc.Tn ,pCcllfllklCJtiol1.ToSlring(); 

th i,;. I! ~'Oo:<2.Itcms Mu(t(';(t) ; 



o;;o llte~ ShoND; 

{ 

foreLk!! (/,\is ax In this. tranSp(irlt-1Jtrh:.Axes) 

Ihls. tr;,llsp, I tH Jtl Ix. Pe;ormAdd~uL tractOpcr<ltionOnPath(this.currPath); 

ClrO.'I IIl.W [X((;ption(HDc(je'rler;!cy Encountercd"); 

this.trans[J('[ tr-liltrix.Higl1estAro:.ationAxis.Valuc = 0; 

W 11:1 ~ (' tr ar ,1'0rcr'latrix .Axes.Al!,\x('$f~ asVa!ues) 

t,'Jn<;pol }~Jtr ix.Sol /crc r/l.xc!>Value~(); 

tran::;p(" • : L ~ rix .sol\'erorUnOc( upicr:Cell50; 

t! :15. Ch~ck F"rOp: ill1Jlity(f r~:e); 

} 

private \01.1 sc:urSlipplyPoinl:;; rooI5~ripr-tenultcm_Click(object sender, EventArgs e) 

trd lS;'JrtCostSetUp!'c:rn t(~( = nclV trc:nsportCo!>tSclUpFormO; 

tcs '.OnSup; lyOrDcillc! ll;Ch;:wOcd += new 
transportCostSctUp, "rrn.SlIpplyDcr. landCl , ~f19cdEventtj<lndler( tcsC OnSupplyOrDemilndChanged); 

tc:;.',5 lvWO; 

priv.llJ void ~ e:: lipDt.! rr'JndPo inlsToci5Iri p~-:enul 'ern_Cllck(object sender, EvcnlArgs e) 

trC!n'T,or ,:'::o ; [';dl.! ;JForrn tesf :: new trilnsporlCostSetUpFormO; 

t(:s ;. OI!':lI pplyOrDernandChan!J~d += new 
tra nsportCo~tSc iU~ r()rll1.Sll i 'i':yOc"mndC:larocrlE·.'cnlHandl~r(tcsCOnSupplyOrDcmandChangcd); 

tCSr.SC:C1 J;:J T I;Co,,[. L. i.SclectcrfrJb '" tc~i.Dcmandroir · s; 

} 

pri' ate vcid sJ I"cnllflon_Cl:ck(obj~ct sender, Even~rg~ e) 

{ 



} 

{ 

} 

Ii lis. Cl1cd.F c; Opti, nality( fill ~ ('); 

fe: :,'d (Su,lplyPoint sp in s'JPl'lyPoinlsChcckcd ListBox.Chcckcdltcm~) 

t: an port rvLl tt ix.511j1[:lyf\)ir,ts.:\dcl(sp); 

fO .,,:,I(11 (D~I11JndPoin t (Ip in (!e;:lJndPointsChccxedLlstr3ox.CheckedItems) 

Il'an.:p('11 Hatri·(.Dcm nd,)o!ril~:.Adcl l dp); 

lrJfl~i'O ' If'1alri (.Gctlfliti"IFc;::'ibl l~S(liution O; 

if (1I1 i;.tl ilns;1ortMalrix. H.l,I)'~Qc:m;r<lCY) 

th;·ol.' new [xccption("[)CQN,cracy £:ncoc:ntcred"); 

Ii .i·;.trJ .,;portr·ldlri'(.lli9!1~~tJ\II .){,JtionAxis.Value = 0; 

\,1'.::" ( ' .r:msporth.1Jtri:<.I\xC's.f,I!AxesHilsValucs) 

trJ r1 i101 liVlilll ix'solvcr crf',I(csVdll'C5(); 

tri:.l1s;~o't "l J trix. SoiveForUnC ~cllr: iet.lCe llsO; 

t:l iS .el1.: ..:.kr CI Optima!it y( true); 

1'1i:;.0plilr.!~eO ; 

c0~ch (' !oTrar.sp~rlCost[xcc· pl:,)1) ex) 

{ 

} 

{ 

~ : ;;~2r;· '~Jvx.sl1ow( ex./'·l es~ilGc, "NortilwJst Corr. ;:r HeUlod"); 

Oj1tii11U!'lRo' l te~ oRolites = new O[1ti n.umR'Jute~ (tilis.transpoltMalrix.TransportCells.AllocatcdCc!ls); 

Q~0~l~s.Shu ...... 'InTaskbZ!r = r.-~i $c; 



u-.:s.So:vc(); 

public flO. tL1l cI,lSS ': ;.:15[101 CoslS~lUpform : r orm 

public d('lc~ ': te void SupplyDemandChar,gcdEvcntHandler(object sender, EvcntArgs e); 

.. pub:;: (vent SUl'plyDcmi1l1dChcngcdEventiiandicr OnSupplyOrDemandChanged; 

} 

veid RCl' ~~Sl'; pi, DcrnandChangctlEv,ntO 

i~ (~hi<;.On SurfllyOIO·~m~nclCh .~ r' 'Jcj != nu:!) 

'his.Or ::uPI;iyOrDcm2ndC'lanQ(x(thls/ new EvcntArgs()); 

} 

priv.ltc void !ransportCcstSctUprcrm_Lcad(object sender, EventArgs e) 

t: ':;.r. d1 c ,hOuta(); 

tll!$.SU: lpi, Poi;l~Sel1 l r-Coillbu'3,)x. lkms. Cleal 0; 

t';is .SLJPilllPoirltCorltJotJox.Jtenls.Clear(); 

t: :' s.dcmJnd?ointSdupCombol30x .!tems. C!carO; 

t:.i:;.rI,:mantlPointComboflox.ltQfIls.Clear(); 

SI'FPiyroi.ltsColIl'ctiO:l spc '" r:('1'/ Suprly~oin tsDI;LO.GetSupplyPointsO; 

(ef;:J: h (~urpiyPoin t sp in Silt:) 

{ 

thiS.Sl:l·plyPoint~i.. ~,lpCombo:>vx . Itcms.Add(sp. ;ame); 

thls.SlIl i)!yPoi'ltCombollox.l k ms./·.dd(sp.Namc-'; 

til is.5UpplyPointSetllpCOt:lboCo)'.Sclectedlnoex = ~) ; 
t:l!s.SLJpplyPoinl Co:nbollox'sd1x tcdlndcx = 0; 

.... ... 



. } 

D..!l11c.ll'Po:ntsCoiiection dpc '" ne'N DcrnanciPointsDALO.GetDemandPoints(); 

} 

t: lis.dur::r.dPoinlSctlJ[1CornboCox .11 ~m5.l\dcl( elp .Name); 

lh!s.(j."mJnciPc,inlCombo30x.Ilems.lldd(dp.Name); 

t ~:;.dcnIJO'IC:\p:IC;:yl ';}j~tLT,:x l Lox.Tcx t 

Dem,mdPoints:::.'\'('.GclDelI1JncJ(,ll is.dem;}nd;)o;nlSctupComboCox.Text).ToSlring(); 

} 

{ 

th;; . s~:r; ,lyCJpaci ' yi Jpd,'tci ex t l' :)1. . T e~ t 

SupplyPoin:,,<f),iL( ).(,~t(' clp3ci~y(t j ~i5 . S \ IP[ljyl'oinlSetupComboBox.Text).ToStri ng(); 

pri',Jtc v.J;' : GdCosl () 

{ 

new 

neVi 

TransportCostDAL().GetTransportCost(this.supo!yPoinlCcmboBox.Text, 
l tiis.clem,mC:I 'UlnlCo: ·,j'o[Jox.Texl) ; 

} 

priviitc v:)ir: $ I:Pp~yr,)lntCnrlluo[JoX_ScjcdedlndexChangC<1(object sender, EventArgs e) 

{ 

} 

privJtc void J"I1lJndi'ointCc, 11l.(,lJox_SclectecllndcxChangecl(obJect sencler, [ventArgs e) 

{ 

{ 

S',,: 19 (;"Il,:ndPo,olt '"' thi;.d~I1I~;nJ ?o:nlComboBo).'.Text; 

f'O-ll co~t -~ liCJt.P<:II!;e(tilis.costrext80x.Tcxl); 

new Tr.J!lsr::ltCo~tOALO.l\ssignCost(sl,;pp:yPoint, dl:mandPoint, cost); 

r·:css, G'·Po: .. Sho'.'l("C 5t Jssi(]ncd ~lIcccs~fu! ly") ; 

. .. 



} 

. { 

} 

} 

p,;vale void al.!~;t 'r !, l yr;u tlo nJlic;.(ol.jcct ~cnder, FVlf,t/o rg5 e) 

{ 

} 

slr;,l(J sUi.pl" [l0'r',~ = lhis,'lIrrlyrvi:llT~~;tCox.Tcr. l; 

in: D,;:,:il), -, h;I..Pars"( t1li ;.sul p IY(opacil',,; lewTextB::Jx.Text); 

nc·,,', ~t:;lr"!Y;' :Jill~~D.t\l O .I\$~iaI I Caf1l ' c:~ :(supplyPoint, cop ~i)'); 

t le ~~a~:~rcx Sllo ..... ('Su[lply rOint at:,kd successfully");' 

"tr; '~ :;u:;I~I) :'oir,t = lhi~.SlJp r,:,·P()i l')ctl!;:JComt.oBox.Text; 

il': (,~')d(''Y .,. i ·l U'J :~(.·(lhis.s~ ·:':)I,/C~i'Jr.ityUpdateText[3ox .Text); 

n-.:\'I S·lpp!yPoir·, ~sDAl(),As~: (JI \C ]r)Jcit·/(JUPf1" /roint, ci1pacily ); 

1'-1': ss;::;c "lo;c Sf!1V. (" SlIppl jJoint cCJ,JJo:lly updJled SUCCt ;sfully"); 

lhi" .I{,. :i2Sht:J!.lO; 

!>:s.R~i 5c:SurfllyD'~nlancj(h;,ngcd[vcr:I( ); 

prjvdl~ voiJ <lciJ.)er.,JndDlJllon_Clll~(()bject 5c;1dcr, Even' \rgs e) 

{ 

.r. 



} 

string dcm<:ndPcint = th is.dcmJndPointTcxtBox.Tcxt; 

int demanG = int.P,lrse(this.dcmandCcpacityNewTextBox.Te)(t); 

ncw D:;lT1andPcint.:;OALOAs5ignOcrnand(dcmJndPoint, dcm;)nd); 

/>1cssc:geCcx.ShowC"Demand point added successfully"); 

lj)i$.RcfrcshD" I J ) ; 

lhis.Rili~cSllpp lyDcmandChangcd[vC!1~() ; 

private void llpdatcDemandBlIlton_C1ick(objcct sendcr, (vcnV'.t g5 c) 

} 

string demandPcint = this.dcmandPointSctupComboBox.Tc):t; 

int delllilnd = inl.Parse(this.demilndCilpacityUpdaleTexlBox.Tcnl); 

new DemandPointsDALOAssignDemand(demandPoint, dClOanJ); 

Messi'lfjcBox.Show("Dcmand point updated successfully"); 

L'1is.Rc;rcshD<: tJO; 

Ulis.R2iscSuf'JplyDcmandChangee!Evcnt(); , 

private voie! dcrnandPointSctupCombo!3cx_SclectedlndexChangcd(object sender, EV CIlLi\, 9> e) 

{ 

Lf)'s.Ge:Dc"'::ln,'(); 

private void supp:yPcintSctupComboOox_SelcctcdlndcxChanged(object sender, E\ .c ll tl\' g ~ c) 

{ 

thls.GetCzp..1City(); 

} 

p:ivate void tabCcntroll_SelcctcdlndexChanged(objcct sender, EventArgs c) 
I 

{ 

if (Lt,i~ . t;.bCont(vll.SelectedTab == lhis.supplyPoints) 

if (this.tal;Contmll.SclcctedTJb == thi$.DemandPoints) 

this.G::!tDclT1ondO; 

if (thi~.tabCo ,ltrol1.SclcctedTab == this.Tral1sportCosts) 

lhis.GetCost(); 

} 

public partial c1ilss OptimumRoutcs : Form 

{ 

public OptimumR utcs(TransportCclisColicction iJlloct(!dCc ll ~; ) 

In i~i ~ l izcC)!'np::lncn ~O; 



' .. ,!ra'tLi:> t v,J ':JCd:s = nc ... v A; rJy ~. i ~tO; 

l i fJll..,; r 0' l !i lC du: nq't,' cd:c; 

fOI(',1(1o (TrJ : , ~p0rtCdl tc il: a: illCi<!clO.;,!,) 

f ri'/\.;lc \ '(J:d (: . :::;nu'T!Rou:cs_t Ga.·(U\lj~'ct scn .. :0r, Evc:n ,r 'IJS C) 

{ 

} 



SL~rn 2111i:; 

L2.s ~ ~1 2: ~-, S 

Phone 

---_.---_._. __ ._---_._-_ .. _. __ .-... _---_ .... 
.------_ . ...----_.----

---------------_._ .. _ ..... _._ .. _-_ .... _ ... _ .. 

What tir-IG 0') you 5t2rt work? 

Picasc 0;\'C a trie f c!escript:on of your job rOlc 

---_._--------_ . . ------- -------... -.--

-------------_._-----_ .. _ --_._-_._-_ .... 

---_._--------
._-_._-------- --.--.-------- .. -- .. 

-----------------_._------ ------_ .. _---- ---

-------------_._- -"'--"-'--" 
-----_ ... _ ------- --'-- - " ._--
----_ .. -------------.-----------

Plezsc: ~li\le ,,:n estimate Zlvcr~oe or cra tes you c:cii':(:: in ,-i o:.y 

._--_._----_. __ ._--------.... _-_._ .... 


