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CHAPTER ONE 

DECISION MAKING PROCESS

1.1 INTRODUCTION

Projects are implemented to achieve certain goals. These goals may include 

increasing the company’s profit or enhancing its competitiveness in order to survive 

the future. In order for projects to be successful, the company must come up with 

the best project alternative to achieve the business objectives.

At the time of the preliminary engineering study, the decision making team is faced 

with a dilemma in which more than one objective needs to be satisfied in its 

decision making process. The need to satisfy these objectives simultaneously is a 

major factor in determining their order o f preference for the available project 

alternatives.

Although the project goals are defined, it is not clear as to how such goals can be 

measured or achieved. They are usually stated in an abstract, elusive and unclear 

manner, (8).

Problems that might be encountered during the decision making process may 

include: complexity o f the decision, inconsistency of the decision maker, political 

favors and hidden agenda by the decision maker, overlooking the objective of the 

project, conflict between individuals, variation of perception from one individual 

to another, just to name a few. To avoid these problems and improve the decision

making process, a structured and comprehensive computerized Multi-Criteria 

Decision-Making Model based on the Analytic Hierarchy Process (AHP) that 

assists in selecting the best project alternative is presented in this research. The
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model will help to focus the decision-maker’s attention on the main objective of the 

project. It has been applied to a case study to demonstrate its usefulness.

The research will consider only telecommunications projects. Factors that are 

considered in the decision-making model are the factors that influence the decision 

making with regard to the system selection and the project These factors are 

obtained from literature review, survey and previous telecommunications projects 

documentation.

The next section discusses the problem statement. Previous studies are discussed in 

chapter two, the AHP methodology is presented in chapter three, factors that 

influence the decision are discussed in chapter four, and analysis and results are 

presented in chapter five. Chapter six discusses the computerized model. The 

program structure is presented through an application example to rank 

telecommunications projects in chapter seven. Finally, summary and concluding 

remarks are discussed in chapter eight

1.2 PROBLEM STATEMENT

During the preliminary engineering phase o f a project, its impact on the company 

should be kept in proper perspective. Usually, there is an array of possible 

alternative solutions to any project design problem. Deciding on which alternative 

is difficult.

Quite often, owners do not consider alternatives to their investment projects for 

comparison. When owners do consider alternatives to their projects, they may 

compare cost only, or conduct the type o f cost benefit analysis, which has been 

traditionally employed, (4). However, projects involve environmental, political, and 

other intangible factors, which are usually ignored in the cost-benefit analysis
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because they cannot be measured in monetary units. Such decisions dealing with 

cost-benefits only are inadequate decisions.

During the decision making process, conflict may exist among the decision-makers 

because o f their different concerns and goals which may not match the stated 

organizational objectives, (4,1). Variations in the perception o f the (various) 

individuals involved is another problem. What is new technology to one individual 

might not be so new to another, (3).

Other problems might be encountered if the decision making team does not consider 

the specific requirements o f the organizations that will be affected by the project 

For example, if  the decision-makers overlook the operational aspects of a chosen 

system or the requirements of the end users then the decision will be wrong and 

have an adverse impact on the company.

Therefore, to avoid these problems and improve the decision-making process, it is 

recommended that a structured and comprehensive computerized decision-making 

approach be developed to ensure that the best project is selected for the alternatives 

available during the preliminary engineering phase. Additionally, this model can 

assist in all decision situations for the project

By following this approach, the team can quantify the subjective measurements, 

proceed logically and come up with the most feasible solution.
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1.3 RESEARCH OBJECTIVE, SCOPE & LIMITATION

The objective of this research is to develop a computerized Decision Support Model 

based on a Multi-Criteria Decision making approach to assist in all decision making 

situations that involve selection o f alternatives. This model will be applied to a case 

study to demonstrate its feasibility. The research will consider only 

telecommunications projects that are implemented by Saudi Aramco. Factors that 

will be considered in the decision model will be the factors that influence the 

decision making with regard to the system selection and project implementation. 

These factors are obtained from literature review, survey and documentation 

associated with previous telecommunications projects.

1.4 RESEARCH METHODOLOGY

1.4.1 Determine the evaluation criteria for selecting project alternatives.

These will be obtained from the literature review, and 

documentation of previous projects.

1.4.2 Conduct a survey by distributing questionnaires to gather 

information pertaining to the evaluation criteria and their relative 

importance in the decision making process.

1.4.3 Present the selected method and discuss its mathematics and 

applications.

1.4.4 Develop a computerized model based on the selected method.

1.4.5 Apply the computerized model on a real project to demonstrate its 

usefulness and application.
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CHAPTER TWO

PREVIOUS STUDIES

Previous studies were found in the literature that talked about methods o f selecting 

project alternatives. Such methods have been used in Value Engineering. AL- 

Sughaiyer conducted a study, (1987), where he talked about the application of 

Value Engineering on public construction projects in Saudi Arabia, (28). In the 

Value Engineering study, alternatives are compared by using weighted evaluation to 

help in selecting the best alternative from the many alternatives available. It enables 

many factors other than cost to be considered in the evaluation o f alternatives. 

Parker in his book, Value Engineering Theory, (1985), presented this method, (7). 

The method consists of two processes, the Paired Comparison Criteria Weighting 

Process and the Evaluation Matrix.

Under the Paired Comparison Criteria Weighting Process, criteria that influence the 

decision making for selecting an alternative are listed. Then the importance o f each 

o f these criteria to the decision-maker is determined. Each criterion is assigned a 

letter of the alphabet. When selecting between two criteria, the degree of 

importance of one criterion over another can be:

•  Major (3 points),

•  Medium (2  points),

•  Minor (1  point),

• No preference (0 point).

For example if criterion (A) is considered to be less importance than criterion (D), 

then criterion (A) receives a score of 2. Therefore, the comparison between (A) and
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(D) in the criteria-scoring matrix is recorded with the notation A-2. If it is not 

possible to decide/differentiate between two criteria, each will receive as an 

example (s) one point, criterion (D) and criterion (B), the notation will be recorded 

in the matrix as D/B.

The raw score o f all criteria is then adjusted to a scale of 1-10 with, 10 assigned to 

the criteria with the highest raw score and other scores adjusted accordingly.

Once the criteria elements and their weights have been established, they are entered 

in what is called an Evaluation Matrix as shown in figure 2. First each criterion is 

ranked against each alternative. A scoring scale o f 1-5 is used as follows:

Excellent = 5

Very Good = 4

Good = 3

Fair = 2

Poor = I

Then the rank o f each alternative with the weight o f criterion is multiplied and the 

result is entered in the Matrix. After that, the total score is summed up for each 

alternative and ranked for selection. The Alternative with the highest total score is 

the one to be selected.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

7

B

A

B

C

D

E

A-2

B/D

|  Criteria |  Raw Score |  Assigned Score |

! Criteria A i I

; Criteria B !
• Criteria C
: Criteria D i

Criteria E
Criteria F

Figure 2.1 the Paired Comparison

Alternative : The Evaluated Alternative

Criteria Weight Excellent V.Good Good Fair

i  Criteria A 

I Criteria B 
i Criteria C 
: Criteria D 
i Criteria E 

Criteria F

Figure 2.2 Evaluation Matrix
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The author of this thesis, Maqbool Ahmed and Ghadri, (10), conducted a value 

engineering study for the Riyadh-Pump Station No.3 Fiber Optic System Project for 

Saudi Aramco, where they used the weighted evaluation as discussed by Parker in 

his book. The purpose o f their study was to select the best alternative for the fiber 

optic project. In that study using the weighted criteria method, few criteria were 

considered. The decision criteria for selecting alternatives for the fiber optic system 

included Initial Cost, Operation & Maintenance Cost, Technological Life, System 

Compatibility, Field Proven, Saudi Aramco Ownership & Control and 

Replacement.

This method can handle only a few / a limited number of decision criteria and it is 

sometimes difficult to use. Additionally, it has a limitation on its scale; using only a 

5-point scale in making judgment.

Other studies used the Fuzzy Multi-criteria concept for Comparing Projects using 

the fuzzy set theory. Zadeh, (19), initiated the fuzzy set theory in 1965. With this 

theory, values are assigned a membership from 0 to 1 in the set, where I indicates 

means membership in the set and 0.5 means that it is equally likely to be in the set 

or out of the set. For example, the value for the system capacity could be defined as

0.8 low, 0.4 medium and 0.1 high. The Fuzzy set theory lays out the means relating 

the fuzzy sets and manipulating fuzzy relations, (19). D.E. Mitali DE and Hipel 

(1987) developed and applied a Fuzzy Multicriteria Model for Comparing Energy 

Projects, (4). In their study, they presented a fuzzy set approach to multi-criteria 

modeling for selecting alternative solutions to a large-scale engineering project. The 

specific problem investigated in their study using a fuzzy multi-criteria model based 

upon socio-economic factors. Four evaluation criteria were considered for the 

purpose of ranking the possible site based on initial assessment o f community 

attitudes obtained from a non-scientific sampling o f fifteen key informants. The 

criteria identified by the study were: labor supply in the impact area, relative 

economic need in the impact area, supply o f key public services, and benefits versus

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

9

cost. Weights for each criterion were assigned according to the relative importance 

of the criteria by the decision-makers. However, the authors recommended the use 

o f Analytic Hierarchy Process (AHP) proposed by Saaty for assigning weights to 

the criteria.

Generally, the practical application o f fuzzy set theory can be difficult because of 

coding the relationships and the quantification o f membership sets and fuzzy 

relationship becomes a much more intricate and ad hoc process (27). The more 

fuzzy logic you have the more difficult it is to implement. Additionally, it requires 

that the decision-makers express their choices in precise quantitative terms that 

most decision-makers are not ready for.

Others used the multi attribute utility function as a decision making tool. Romero 

(1996), developed a Multi-criteria Decision-Making Model that dealt with 

environmental economics. His methodology was underpinned by Compromise 

Programming together with optimization o f  the utility function. In his study, two 

cases were presented. These were the reconciliation between economic, 

environmental and recreational objectives inherent to the management o f an 

environmental asset such as a forestry system and its application to the appraisal of 

environmental improvements or damage when non-monetary objectives are 

involved. This study used the utility theory, which is based on derived equations 

that represent the utility o f a given property. Utility assessment begins by assigning 

the worst outcome a utility o f 0 and the best outcome a utility o f 1. Any other 

outcomes will have a utility value between 0 and 1. These utility values are then 

assessed using the indifference approach. This technique requires the decision

maker to assess an outcome that will make him indifferent between this outcome 

and a 50-50 gamble of two other outcome that have a utility value.
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Worst Outcome
U = 0

Indifferent
Another Outcome

P  = 0 .5

/
Un-assessed Outcome

/

Figure 2.3 - Utility Function 

From the diagram the un-assessed outcome becomes as follows:

U(un-assessed outcome) = (0.5) (Utility o f the worst outcome) + (0.5) (utility ofo ther outcome) = 0.5(0) 

+(0.5) (0.8) = 0.4

If you are truly indifferent between the utility of the un-assessed outcome and the 

assessed outcome, then the utility o f the un-assessed outcome must be equal to the 

expected utility o f  a 50-50 gamble o f the two assessed outcome.

The major problem with the utility function is that it is difficult to assign and 

determine the weight o f each attribute. Sometimes decision-making is based on 

subjective criteria, which can not be quantified in the utility function.
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Chanddrasekaran and Ramesh, (5), in their article entitled, Microcomputer Based 

Multiple Criteria Decision Support System for Strategic Planning, developed a 

Multiple Criteria Decision Making Model (MCDM) for marketing two products by 

eight firms competing in two geographical areas. Four criteria were considered in 

their model. These were marketing, production, finance and material planning. The 

decision situation was to maximize product market share, net income and share 

prices. The constraint in their study related to capacity o f plant, financial resources, 

product price ceiling, minimum volume requirements level constraints. Their study 

dealt with a decision-making situation where the objectives had to be 

simultaneously maximized subject to several constraints. Such an approach which is 

different than the approach o f this thesis, which concentrate on the Goal 

Programming (GP) method.

GP provides an optimal solution for dealing with a multi-criteria decision-making 

problem. The procedure used to formulate the GP model starts with specifying a 

target for each objective, thus transforming all objectives into goals. There are three 

major steps in formulating a linear programming problem:

/ .  Identification o f solution variables

2. Development o f objective function

3. Determination o f system constraints.

Although GP incorporates multiple objectives and arrives at an optimal solution, its 

major drawback is that the decision-maker must specify goals and priorities, (28). 

Additionally, GP lacks a systematic approach to set priorities and trade-off among 

objectives. This shortcoming is more obvious when the tangible and intangible 

criteria need to be considered and many people are involved in the decision making 

process.
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Grandzol and Gershhon in their study entitled Multiple Criteria Decision-Making, 

G & G reposed alternatives to the machines used by the Department of Defense 

(DOD) Navy base in Pennsylvania. Criteria were developed for evaluating the 

alternatives and the team based on their experience assigned weights and the 

alternatives were ranked. In comparing alternatives, the team used the Electra 

technique, which compares a pair of alternative actions and ranks them by weighted 

scores for criteria for which a given alternative action is better (concordance) and 

scaled scores for criteria for which the alternative action is worse (discordance). 

Alternative actions that are better in the weighted criterion and not too much worse 

in the other criteria rank highest. The study team decided on 0.8 level o f 

concordance and a 0.2 level of discordance for alternative action to qualify. The 

formulas for concordance and discordance calculations follows:

Concordance o f two alternative action i and j:

C(iJ) =  Sum o f weights for criteria where i>i

Total sum o f weights 

Discordance o f  two alternative action i and j:

D (ij)  =  Maximum interval where i>i

Total range o f scale

In this study, forming decision based on their experience the study team assigned 

the weights and alternatives were then ranked by the use o f the above equations.

Other studies were found in the literature that applied the analytic hierarchy process 

(AHP) for alternative selection in areas other than construction. A study by 

Albyarakoglu, (26), presented an AHP model for justifying new manufacturing 

technologies. In his study A classified manufacturing technologies and presented 

the strategies aspects o f the problem o f justifying a new manufacturing system. In
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his model, environmental, organizational, and technological factors were 

incorporated within the strategic framework. The output o f the model was a 

manufacturing technology that should be implemented given these factors. Using 

Expert Choice (EC) software, version 8, he carried out the application of his model.

In construction, the AHP was applied in the areas of project assessment and bidding 

decisions. A study by Mustafa and Al-Bahar (1991), (30), in which they applied 

AHP in the assessment o f the risk involved in constructing the Jamuna 

multipurpose bridge in Bangladesh.

Abdelrazig (1996), (31), presented a structured methodology to help contractors in 

Saudi Arabia to make their bid/no-bid decisions by using AHP. The Computer 

software Expert Choice based on the AHP and the bid /  no-bid decision was used to 

develop and solve the bid/no-bid decision model.

In the area o f project there are also studies which deal with alternative selection 

using the AHP. A study by Mitta (1993), (27), applied the AHP to rank five 

computer interface systems on the basis o f the user’s perceptions: usability and 

leamability. Hanratty and Joseph (1992), (19), demonstrated the use of AHP for 

solving the problem o f a chemical laboratory reactor selection. AHP was applied to 

select one o f many alternatives to the reactor configurations.

Reza and Yvon (1988), (21), developed an integrated approach for the selection 

and evaluation o f projects by using AHP to set priorities and trade-off among 

objectives, the Delphi technique to determine the objectives and their aspiration 

levels, and Goal Programming (GP) to evaluate the different alternatives.
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CHAPTER THREE 

THE ANALYTIC HIERARCHY PROCESS (AHP)

3.1 INTRODUCTION

The decision-making approaches that have been discussed in the previous chapter 

have their own shortcomings that can be alleviated by the AHP. Under the utility 

function, it is difficult to assign and estimate the weights o f each attribute. 

Sometimes the decision making is based on subjective criteria, which cannot be 

quantified in the utility function. Goal programming lacks a systematic approach to 

set priorities and trade-offs among objectives. Fuzzy set theory is difficult to 

implement Additionally, it requires that the decision-makers express their choices 

in precise and quantitative form that most decision-makers are not ready for.

To overcome those shortcomings, the AHP is recommended as a viable decision 

making tool. It will be presented as such and used in this study. The AHP is a 

robust and flexible multi-criterion decision-making tool used for prioritizing 

alternatives associated with a system and determining trade-off among them. 

Hierarchical structure models the system of interest and an intermediate objective is 

to determine the influence that the alternatives in one level in the hierarchy exert on 

the next higher level, (27).

Saaty developed the Analytic Hierarchy Process (AHP) in 1977 and 1986. It aids in 

the decision-making analysis and it is designed to solve complex problems 

involving multiple criteria. It has been used in the analysis of decisions involving 

both tangible and intangible criteria to rank alternatives on the basis of cost, benefit 

and risk. It has been applied in many areas where it was used to solve highly 

complex and elusive decision making problems. These areas include economics and
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planning, energy policies, health, conflict resolution, arms control, material 

handling and purchasing, manpower selection and performance measurements, 

marketing, consulting and other areas, (25). All these areas share one problem, 

which is a decision making problem, which has to do with rating decision 

alternatives, selection or prediction.

The decision making process in the AHP context requires the decision-maker to 

provide judgments about the relative importance of each criterion and then specify a 

preference for each decision alternative on each criterion. The output of the AHP is 

a prioritized ranking indicating the overall preference for each o f the decision 

alternatives.

A decision hierarchy in the AHP context is a linear structure, which represents the 

decision elements and their relationships and influence.

In summary the whole decision making process involves, criteria, sub-criteria and 

alternatives. The sub-criteria could be at more than one level depending on the 

complexity of the decision problem.

3.2 THE AHP STEPS

The AHP involves four steps. These are:

1. Constructing a decision hierarchy by breaking down the decision 

problem into a hierarchy o f inter-related elements.

2. Performing pairwise comparisons o f the decision elements.

3. Estimating the weights o f the decision elements by using eigenvalue 

method.

4. Aggregating the relative weights o f the decision elements to 

Provide a set o f ratings for the decision alternatives.
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The first step involves the formulation o f the decision problem in a hierarchical 

structure. A decision problem is broken into a hierarchy o f  interrelated decision 

elements. Figure three (3), illustrates such a hierarchy.

Level I 
Focus:

Level 2 
Decision C riteria:

Level 3 
Decision Sub-Criteria:

LevelK 
Alternatives:

Figure 3.1: Standard H ierarchical 
Structure

At the top o f  the hierarchy lies the most general objective o f  the problem, 

such as the objective o f  making the best decision or selecting the best 

alternative.

The number of levels depends on the complexity o f the problem and on the degree 

o f detail. Each level o f the hierarchy contains attributes or objectives that 

influence the decision. Details o f the attributes increase at hierarchy. The last level 

o f the hierarchy contains alternatives or selection choices.

Overall Objective

Attribute I Attribute n

Detailed 
Attribute I

Detailed 
Attribute 2

Detailed 
Attribute n

AlternativeI Alternative n
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Nodes in the hierarchy represent main criteria that may have sub-criteria or decision 

alternatives in the immediate lower level to be prioritized. Lines between any two 

levels reflect the relationship between the decision elements.

Each relationship is weighted according to the strength o f influence an alternative 

or criterion at the same level, let us say K exerts on an alternative or criterion at 

level k-l, where K = 1, 2,3,..., N-l, N. The more general, risky and uncertain the 

decision elements, the higher the levels are. The elements in each level are 

influenced or controlled by the elements in the level immediately above.

Influence is distributed downwards from the top, which is the main objective. The 

main objective has the greatest influence with a value o f one. This value is divided 

among the decision elements of the second level and the values o f each level down 

below down to the level o f  alternatives, the last level in the hierarchy.

The degree of influence is measured on a nine-point scale and the final solution 

results in the assignment of weights to the alternatives located at the lowest 

hierarchical level (level K). These weights prioritize the alternatives according to a 

ratio scale.

The I to 9 scales is used as follows:

/. One (I) fo r  equal importance o f the two evaluated elements.

2. Three (3) fo r  moderate importance o f one element over the 

Other.

3. Five (5) fo r  strong importance o f one element over the other.

4. Seven (7) fo r  very strong importance o f one element over the 

Other.
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5. Nine (9) fo r  extreme importance o f one element over the other.

6. 2, 4,6,8 fo r  compromise.

7. Reciprocals fo r  the inverse comparison.

The second step involves the pairwise comparison of the decision elements for each 

group headed by a main criterion (node). The comparison is done in pairs and 

placed in matrix A o f the following form; this is what we refer to as the pairwise 

comparison. Pair wise comparisons are fundamental building blocks of the AHP.

A=
1 an

I / a t  2  I

I/a ln l/a2n

Clin

a2n

Each a0 entry of A reflects the factor by which alternative i dominates alternative j  

as follows:

1. at] = Hap, for av * 0

2. a„ = I, for i = j and i , j = 1 ,2 , ..... , n.

Thus A is a reciprocal matrix. The evaluator has the option of expressing 

preferences as mentioned above, between the two as equally preferred, weakly 

preferred, strongly preferred, or absolutely preferred, which would be translated 

into pairwise weights o f 1,3,5,7 and 9, respectively, with 2,4,6 and 8 as intermediate 

values.

In the 3 rd step the eigen value method is used to estimate the relative weights of the 

decision elements.
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If the judgment of the evaluator is perfect in each comparison, a,k = a,pjk for all 

values o f L, j, k and A is referred to as a consistency matrix. The principal 

eigenvalue o f A is used to measure judgment consistency. The principal eigenvector 

of A is the ratio scale defining these weights and is defined as:

w = [Wi W2 ...W„]T

and it is the vector o f actual relative weights. In order to determine w, the 

following equations must be satisfied:

A.W = ^nax W, (I)

Where A is the observed matrix o f pairwise comparison, A„,ax is the principal 

eigenvalue o f A; w is its right eigenvector.

Perfect consistency is very difficult to achieve and some inconsistency is expected 

to exist in every pairwise comparison. To handle this, the AHP provides a method 

for measuring the degree o f consistency among the pairwise comparisons 

(judgments) provided by the decision-maker. If the degree o f consistency is 

acceptable, the decision process can continue. If it is not acceptable, the decision

maker should revise the pairwise comparison judgment. A consistency ratio o f 0.10 

or less is considered to indicate a reasonable level o f consistency in the pairwise 

comparison.

In equation (1), the closer the value of 'km3X is to n, the more consistent are the 

observed values o f A. Thus the algebraic difference between \n 3X and n is a 

measure o f consistency. Saaty (1980) suggests the following consistency index:

C.I = Amax - n (2)
n - 1
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and the following consistency ratio (CR):

CR = (CI/ACI)*100, (3)

where ACI is the average index o f randomly generated weights (Saaty 1980). A CR 

value o f 10% or less is acceptable. Otherwise, it is recommended that A be re

observed to resolve inconsistency in pairwise comparison.

In the last step o f the AHP, the relative weights o f  various levels are aggregated. 

The results produce a vector o f composite weights, which will serve as a ranking of 

the decision alternatives. The composite relative weight vector of elements at kth 

level with respect to that of the first level may be computed by:

k

C [l,K ] = r  B,. (4)

Where C [l,k] is the vector of composite weights o f element at level k with respect 

to the element on level I, and Bu is the «,./ by n, matrix with rows consisting of 

estimating W vectors, n, represents the number o f elements at level i.
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3.3 MATHEMATICAL EXPLANATION OF THE METHOD

Assume that we have n alternatives or factors that influence certain decision, let Ft, 

F2, . . .. F„ be the set of factors. The quantified judgement on pairs o f factors Fj, Fj 

are represented by an n - by - n matrix. Let’s call it A matrix.

A = (aij), (i, j = I, 2,.., n)

The entries %  are defined by the following:

1. If a,j = x then ap = 1/x, x * 0

2. If  Fi is judged to be o f equal relative importance as Fj then

After recording the quantified judgements on pairs (Fj, Fj) as numerical entries aij in

Matrix A, now it is time to assign weights Wi, W2, ......  Wn to reflect the recorded

judgements.

These weights should reflect quantified judgements o f the group. We would then 

like to know how the weights (Wi) relate to the judgements ay. This can be 

explained in the following three steps:

a,j = 1 , afi = 1, in particular, a„ = 1 for all i.

Thus A is a reciprocal Matrix. The matrix A has the following form:

1
A= I/cii2

a t2
I

I/a i„ l/a2n I
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STEP 1: Assume the judgements are precise measurements:

Let us say for F/ = 8, F2  = 4  F/ / F2. = 2. The judgement would be F/ is twice 

F2. In other words, F/ is twice as important as F2. Then a /2 is recorded as 2. Thus 

in the ideal case, the relation between W, and the judgements a,y is given by:

w,/wj= a,j (for ,.j = 1 ,2 , . .  ,n) (1) and

A=
wi/wi WjAv2 
wVw/ W2/W2

Wr/Wi W„fW2

Wi/Wn
WtAv„

Wr/Wn

STEP 2: In order to make allowances for the judgements, consider 

the following:

The entries of the i,h row in a Matrix an are:

Oil, ot2, . . . . ,  a,},  , om

In the ideal case, these values are the same as the 
ratios:

W ,,  W j  W i .  W ,

W, W2 Wj Wn

In the ideal case, if we multiply the first entry by w, and the second entry by w2, 

and so on, we would obtain:

( w , / W i ) . W i  =  W „  ( W,  /  W 2 ) . w  2 =  W,  ,

.........................( w j w „ ) . w „  =  W ,

The result is a row o f identical entries: w„ w„ . . . .  w,
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While in the general case, the row entries would represent values scattering around 

w,. In that case we should equal the average o f these values.

The more realistic relations for the general case would be:

a,i.wi + a,2w2 + ..., a,„w„
__________________________  = wi or

n
n

wi = l/n  2 a,j Wj (i = 1, 2, . . . ,  n) (2)
j = »

This equation represents a substantial relaxation of the more stringent relation of 

equation (I), but we need to know whether this relaxation is sufficient to ensure a 

solution.

STEP 3: To answer the question, it is imperative to express equation (2) in

another form:

As a\j changes, it turns out that there would be a corresponding solution of (2) (i.e., 

w, and Wj can change to accommodate this change in at} from the ideal case). If n 

were also to change. We would denote this value n by

Thus the problem becomes:

n
w, = J _  2 a,j Wji= I, 2 , . . . ,  n

^  max j  = I

This equation has a solution that turns out to be unique. Deviation in the atJ can lead 

to a large deviation both in ^m ax and wi. We start the problem with the model of the 

AHP, Aw = AmaxW. Consider A as a reciprocal matrix, where An,ax is the largest 

eigenvalue o f A. Then solve for w in the left-hand side o f the equation.
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3.4 CONSISTENCY

If we have a comparison o f â -, then the aji = 1 /ajj, then the matrix A is called the 

reciprocal matrix. If our judgement is perfect in all comparisons, then a* = aij. %  

for all i, j, k, and we call the Matrix A consistent.

When it is consistent, the weight is known and this can be shown as follows:

Qtj = Wt /  Wj i, j  = /, 2 , . . n (1) and then 

aij.ajk = (w/wj).(w/wk)= w/wk = a,k 

also

a;j =  wj /  Wj = 1 /  (wj /  Wj) = 1 /  a^ 

and we have the matrix equation as follows:

A X  = Y

Where X  = (X,, X 2,  X J and Y =(Yt, Y2.  YJ

n
1 a,jX, = Y, i = /, 2, . . . ,  n

from equation (1) we obtain:

a,j. Wj/w, = / i j  = 1,2 n

and then:

i , j  = 1 ,2 ,  n

f t

2 a,jWj/w, =/i
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or

n
X aijWj = nwj 

j  = i i = I, 2, . . . .  n

which is equivalent to : AW = nW (2)

In the matrix theory, this formula expresses the fact that Wj is an eigenvector of A 

with the eigenvalue n.

Ai
A2

A =

A l A2 A
Wj / Wj Wi /  w2 wt /w„
W2 / Wj w2/w 2 w„/w„

W„/Wi wn /  w2 W„

wi wi
w2 w2

n . . .
w„ W„

Any matrix with only one column or one row is called a column vector or a row 

vector respectively.

In an other case, when the ajj is not based on exact measurements, (which is 

immediately the practical way and a subjective judgement) it will deviate from the 

“ideal” ratios Wj / wj and therefore equation (2) will no longer hold.

In the matrix theory, if Xi, X2, . .., Xn are the numbers satisfying the following 

equation:

AX = XX

Where A is the n matrix and X is a column vector, i. e. they are the eigen value ( or 

characteristic values) of A, and if an = 1 for all i, then
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If  equation (2) holds, then all eigen values are zero, except for n, (which means in

consistent case), where n is the largest eigen value o f A.

If the entries ay o f a positive reciprocal Matrix A change by small amounts, then the 

eigen values change by small amounts.

Combining these two results we find that if  the diagonal of a Matrix A consists of 

the value 1 (a« = I) and if  A is consistent, then small variations o f the ay keep the 

largest eigen value, A„nac close to n and the remaining eigen values close to zero.

Therefore, our problem is this: if  A is the matrix of pairwise comparison values, in 

order to find the priority vector, we must find the vector W  which satisfies the 

following:

Aw = Ânac W

Since it is desirable to have a normalized solution, we alter W slightly by setting: 

n
0  = £ w i

i  = l

and replacing w by (1/ 0 ) w. This ensures uniqueness and results in (the equation): 

n
L  w, = I
i  =  l

Since small changes in ay imply a small change in A.max, the deviation of the latter 

from n is a measure o f consistency.

Thus: Amax - n

n - 1
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We take it as our own consistency index, as our indicator of “ the closeness to 

consistency”. In general if this number is < 0.1, we may be satisfied with our 

judgement.

3.5 PRIORITIZATION

The AHP sometimes is difficult to deal with when certain members o f a decision 

making team have political favors and/or a hidden agenda. In such as state, group 

interaction and cooperation would be difficult. However, the AHP is a powerful 

tool for those who want to assess their own and their opponents’ strategies.

In a cooperative undertaking, the process moves faster when the participants have 

the following in common:

(1) Shared goals

(2) Intimate long term contact

(3) Social acceptance of each other in the workplace

(4) Equal status when participating

3.6 DECOMPOSITION AND AGGREGATION OR CLUSTERING

It is to break things down into large groupings or cluster and then break each o f 

these into smaller clusters and so on.

A useful way to deal with a larger number o f elements which fall in a level o f a 

hierarchy is to group them into clusters according to their relative importance. 

Thus, one would have one cluster o f the most important (most similar or closest) 

elements, another o f those of moderate importance, and another of those of low 

importance.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

28

Saaty proved from theory that the elements to be compared should not exceed 

seven. Let us assume that we have a set o f n elements. Comparing them in pairs we 

would then have (n2 - n)/2 judgements. Suppose now as an example (cited in 

Saaty) that we have 98 elements. Then we have to have

982 - 98 = 4,753 judgements or comparisons.
2

On the other hand, if  we divide them into seven (7) clusters of 14 elements each, 

then do comparisons o f seven clusters we need

72 - 7 =21 comparisons
2

Each cluster can now be divided into two (2) clusters each with seven elements two 

clusters falling under each of the 14 elements may be compared. Clusters require 

one comparison, but there are seven o f them Hence, we require 7 comparisons on 

this level and then 14 x 21 = 294 comparisons on the lowest level.

The total number of comparisons in the hierarchical decomposition is 21 + 7 + 294 

= 322 comparisons as compared to 4,753 comparisons without clustering.

Clustering has two advantages:

1. Great efficiency in making pairwise comparisons.

2. Greater consistency under the assumption of a limited capacity 

o f mind to compare more than 7 ± 2 elements simultaneously.
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3.7 AHP CALCULATION STEPS

Suppose we have an objective, we begin by writing an n x n matrix (pairwise 

comparison matrix) A. The entry in row , and column y of A, called av, indicates 

how much more important objective , is than objective y. Importance is to be 

measured on an integer - valued 1-9 scale.

Satty pointed out in his book that the upper limit o f 9 in the scale is reasonable due 

to several reasons, one o f which is:

That the psychological limit o i l  ± 2  items in a simultaneous comparison suggests 

that if we take 7 ± 2 items and if they are all slightly different from each other, we 

would take 9 points to distinguish these differences. (G. A. Miller, 1956)

To approximate WTOT. we use the following steps:

Step 1: For each of A’s columns, do the following. Divide each entry in column

/ o f A by the sum o f the entries in column /. This yields a new matrix, 

normalized matrix Aaann in which the sum o f the entries in each column is 

1.

Step 2: To find an approximation to Wmax to be used as our estimate of W, we

proceed by estimating the average o f the entries in row i o f Anorm- This 

yields the weights o f each objective.

Checking for Consistency

I. Compute AWT Where A is a pairwise comparison matrix, WT

is the transpose weight matrix obtained in Step 2 above.
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2. Compute:

i = n
1  E  im entry in AwT
n i—l  rth entry in w

to get A. max, the principal eigenvalue.

3. Compute the Consistency Index (Cl)

Cl = Amax — n 
n-1

4. Compare Cl to the Random Index (RI) for the appropriate value n 
Shown in Table 2.

For a perfectly consistent decision-maker, i1®1 entry in AWT = n (i* entry o f WT). 

This implies that a perfectly consistent decision-maker has Cl = 0.

If Cl < 0.1, the degree o f consistency is satisfactory, but
RI

if  Cl > 0.10,
RI

serious inconsistency may exist, and the AHP may not yield meaningful results.
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Table 3.1: Random Index (Ri) Values

• RID RINDEX
I 0

2 0.1

3 0.58

4 0.9
5 1.12
6 1.24
7 1.32
8 1.41
9 1.45
10 1.49
11 1.51
12 1.48
13 1.56

14 1.57

15 1.59
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CHAPTER FOUR

DECISION CRITERIA FOR THE SELECTION OF PROJECTS 
ALTERNATIVES

4.1 INTRODUCTION

The following criteria were obtained from the literature review, documentation of 

previously implemented te lecom m u n ications projects, a survey and informal 

interviews with the people who are responsible for conducting te leco m m u n ica tions 

projects. These criteria are based on a generic te lecom m u n ica tio n s  system. There 

are other criteria that can be included, which are system specific. However, these 

criteria are common for every telecommunications system.

4.1.1 Cost

These costs will be broken down as follows:

•  Initial Cost

•  Operating And Maintenance Cost

• Replacement Cost

•  System Upgrading Costs

• Leasing Cost

• Decommissioning Cost

The cost criteria include all the costs associated with system installation, 

replacement, operation and maintenance. Initial cost is the cost associated with 

engineering, acquisition, and installation, commissioning, and operation of the 

system.
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Operation cost includes the costs associated with the system ope, power 

consumption and HVAC usage.

Maintenance costs are the cost involved in maintaining the system including the 

preventive maintenance and repair cost.

Replacement cost is the cost associated with replacement o f the components o f the 

system and supporting systems such as the electrical system and HVAC.

System upgrading cost includes the costs that are required for upgrading the system 

for increasing the system capacity or upgrading the hardware or software o f the 

system to ensure that it runs more efficiently.

Leasing cost involves the cost o f  leasing system components or space for housing 

the system equipment. For example, if a company use to lease fiber optic cable 

from the Ministry o f Post Telephone & Telegraph (MoPTT), the company would 

provide only the terminal equipment.

Decommissioning cost is the cost that is incurred when the system is removed from 

service at the end of its life.

4.1.2 Life

The sub-factors are as follows:

• Technological Life

• Working Life

•  Economical Life

The life o f the implemented system includes the working, economical and 

technological life. Technological life is dependent on the life expectancy of a 

communications system based on anticipated vendor support. Some vendors 

discontinue manufacturing certain products after a limited number o f years due
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discontinue manufacturing certain products after a limited number of years due 

either to bankruptcy or the introduction o f a new product that meets the demands at 

the at time. Due to rapid advances in te lecom m u n ica tio n s  industry, 

communications systems become obsolete due to the lack of vendor support The 

newer the technology is the greater the life expectancy and vice versa, (13).

Economical life is the period of time during which the system provides benefits. It 

relates time and benefits, (2).

Working life is the period o f time during which the system is in operation. Some 

times a company may shut down a communications system. As an example 

temporary communications system installed to support a specific operation for a 

limited time.

4.13 Ownership and Control

This criterion considers the importance o f ownership o f the system and control, 

(13). The company may decide to lease the services from other entity, such as 

MoPTT, SCECO or any other government agency. The problem associated with 

this choice is the lack o f system control by the company. If  an outage happens 

somewhere in the system at certain time, repair might not take place immediately 

because the leasing entity has assigned it a low priority rating. As a result of this, 

the company may incur a great deal of loss of revenue due to the lack o f production 

o f oil and gas.

4.1.4 Technology

Technology compares new systems with little operational history background to 

older systems with known established operational characteristics. It may include 

sub-factors such as Filed Proven technology, technology under research and 

development, and new technology that is still not yet used on a large scale, (13,22).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

35

4.1.5 System Features

The system features include:

•  Mandatory Features

•  Optional Features

Each communications system offers a unique variety of features because o f the 

characteristics of each system, (13). Mandatory features include the features that are 

essential for successful operation of the system and included in the customers’ 

initial list o f requirements. Optional features are redundant, not part of the customer 

requirements. The vendor usually offers these features in the proposed systems.

4.1.6 Ease of Migration

This is a measure of system flexibility which provides the ability to transfer from 

one frequency band to other in the case of radio equipment, or the ability to transfer 

to future system developments without the need of replacing the system. Stated 

differently, it is the responsiveness of the system to future changing needs. It 

includes system capacity, conformance to new standards and protocols and the 

upgradability of the system, (13,22).

Sub-criteria may include system modularity or system software upgrade. System 

modularity is the addition of the system modules or subsystem when an expansion 

or modification is required without the need for changing the existing system 

components. Software upgrade is the addition to the system software to upgrade the 

system to meet the future demands or changes which may be incorporated without 

the changing or altering the system components.
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4.1.7 Protection during Failures

The ability o f the system to recover from failure. It basically includes the 

provisioning o f the critical system components on a N+l with automatic switchover 

in the event o f failure.

4.1.8 Compatibility

The compatibility is the ability o f the system to interface with the existing system 

and future systems. This includes the compliance o f the system with internationally 

known standards and protocols. If the system complies with these standards and 

protocols then no problems will be encountered when interfacing with other 

systems that comply with these standards and protocols.

4.1.9 Reliability

The reliability o f the system includes the Mean Time Between Failures (MTBF) and 

Mean Time to Repair (MTTR). MTBF is the time it takes the system to recover 

from failure. MTTR is the time it takes to repair the system after failure, (14,19,22). 

The less the MTTR or the MTBF is the more reliable the system is.

4.1.10 Availability

It is the time it takes the system to operate continuously without breakdown or it is 

the percentage o f time the system meets performance requirements; unavailability is 

the percentage o f time the system does not meet the requirements. Unavailability o f 

the system usually occurs from equipment failure, power failure and supporting 

facilities failure, and may be due to weather, interference or human activities, 

(14,19,22, 27).
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4.1.11 System Security

The security o f the system includes the security of the system files and the security 

o f the transmitted voice or data. How secure the system is? . Is it vulnerable to 

intruders, can it be accessed by unauthorized personnel?. Does it have Password 

Protection? Does it have multiple security levels with data and voice encryption for 

the users, (21).

4.1.12 Equipment Dimension

Dimension o f the system equipment includes height, width and depth. Some 

equipment might not fit in the provided space available at certain communications 

sites. As a result of this difference, modification might be required to the 

communication site to accommodate the equipment or to the equipment to fit in the 

available space.

4.1.13 Equipment Weight

It is the nominal weight of the system equipment. The lighter the weight of the 

equipment the more desirable it is.

4.1.14 Physical Configuration and Appearance

This criterion considers whether the equipment is designed for in-door installation 

such as desktop or rack-mounted or out-door installation for post installation. The 

in-door desktop is similar to the computer or radio base station. Equipment could be 

mounted in a rack, cabinet or on the floor. The outdoor post-mounted equipment is 

similar to equipment that is used for oil and gas flow, such as Remote Terminal 

Units (RTUs). Obtaining/specifying equipment o f this type will eliminate the need 

for new building with its supper facilities to house the equipment.
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The appearance of equipment is concerned basically with color o f the equipment. 

Sometimes this is so that it matches the color of the equipment already on the site.

4.1.15 Climatic and Environmental Requirements

Ambient operating temperature and relative humidity. The ambient temperature is 

the temperature that the system can operate under without affecting its performance. 

The relative humidity is the humidity the system can operate under without 

affecting its performance.

4.1.16 Power Requirements

The system should operate at a specified power either -48 VDC (nominal) or 120 

VAC, 60 Hz or as specified. The system should be able to switch automatically to 

the backup power in the event o f the main power failure. Sometimes solar energy is 

required instead o f the conventional power.

4.1.17 Heat Dissipation

A measure for the equipment heat dissipation is BTU per Hours. The less heat the 

equipment dissipates the lower the requirements for HVAC to cool the equipment 

for in-door installation.

4.1.18 Acceptance of the Project with Proposed System

It includes satisfaction or acceptance o f the proposed system by:

• Owner (Operating Organization )

•  Project Management Team (PMT)

• End-User

• Public

• Government
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Quite often, the end user or the operating organization may require a different 

system than the proposed system, due to certain constraints that the proposed one 

could not meet These constraints may include political, budget or schedule factors.

4.1.19 Permits

The permits include:

• Equipment importation Permits

• Land Use permit

The equipment must be granted an import permit by the government before the 

user can use i t  The import permits are difficult to get sometimes due to the 

limitation imposed on the company by the MoPTT. Often these permits are delayed 

which lead to delays in the delivery and installation o f the equipment especially, 

wireless communications equipment

The land use permits are required when the system is installed in areas that do not 

belong to Saudi Aramco. This requires leasing, buying the land from others or 

applying for a land use permit when the government owns the land.

If these permits cannot be granted the project cannot be implemented or if  they get 

delayed, then the project will be delayed.

4.1.20 Waivers

Occasionally, users have unique requirements that cannot be satisfied within Saudi 

Aramco Standards. In such a case, the user organization applies to the Consulting 

Services Department for a waiver. For example, an organization might ask for a 

waiver of the technical standards in order to employ a non-standard bandwidth
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configuration o f a microwave system, (22). If these waivers are not approved, the 

project can not be implemented.

4.1.21 Vendor Support

This criterion includes: the vendor’s experience and reputation; the vendor’s 

capability to support its products through warranties, on site maintenance, hot-line 

support, user training, consulting, and documentation; and the product pricing 

structure, (21).

4.1.22 Time to Implement

The time required to place the system in operation. The time might be affected by 

delays in approvals of waivers, import permits, land use permits or the completion 

o f the construction of the supporting facilities.

4.1.23 Equipment Safety

This criterion is associated with the safety o f  the equipment. The evaluator needs to 

find out if the equipment is intrinsically safe. When it is confirmed that the 

equipment is intrinsically safe, it means that the equipment is approved to operate in 

areas in which hazardous concentrations o f flammable gasses exist continuously, 

intermittently, or periodically as described in the National Electric Code-Class I- 

Division 1-Group D.

4.1.24 Compliance

This constitutes compliance o f the system to the owner’s standards as well as 

internationally known standards.
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4.1.25 Project Location

This criterion specifies the location of the project Generally, the project location 

could have a considerable impact on the economic growth o f the area where the site 

will be located. For one reason or another, the owner or the operator of such a site 

would not agree on a particular location due to its remoteness or it was not 

considered to be a strategic location.
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CHAPTER FIVE

SURVEY AND DATA ANALYSIS

A survey was conducted to determine the criteria that influence the decisions for 

telecommunication projects. To achieve this, thirty (30) questionnaires were 

distributed to selected professionals who play a major role in the decision m aking  

process for telecommunication projects. The purpose o f the questionnaire was to 

collect data to identify the decision factors and to determine their overall 

importance in the decision making process. Appendix A includes information 

pertaining to the survey and the collected data.

The participants constitute a mixture o f the engineers who deal with all aspects of 

communications systems, such as fiber optic systems, mobile radio systems, 

telephone and switching, satellite and microwave systems. They represent project 

management, communications and computer engineering and communications and 

computer services.

Table 5.1 - Participants List

Organization No. Of 
Quest.

No. Of Replies

Consulting Service Department / Computer & 
Communications Group

2 0

Computer and Communications Engineering Division 5 3
Communications and Computer Services Division 5 3
Communications Projects Division 18 17
Total 30 23
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The number of questionnaire that was sent to each organization was determined by 

the degree o f involvement of each organization in the decision-making process. 

Only twenty-three (23) replied. This number of respondents constitutes about 77% 

of the questionnaires distributed.

The questionnaire started by asking the position of the participants and the extent of 

his involvement in the recommendation and decision making for selecting and/or 

recommending telecommunications projects or technologies.

Then each participant was asked to review the list o f criteria and determine i f  the 

list was complete or if there was any criterion that needed to be added or deleted 

from the lis t Each participant is asked to determine the influence of each factor on 

the overall decision by assigning a number that represented the influence on a scale 

of 1 to 9.

The next tables show the mean influence and the variance o f the decision criteria 

that were resulted from the survey.
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Table 5J2 - Criteria and sub - criteria list with mean influence

Decision Criteria Total Mean
Influence

Variance Standard
Deviation

1. Cost

Initial Cost 163 7.1 2.9 1.7

Operating And Maintenance Cost 149 6.5 4.1 2.0

Alteration And Replacement Costs 121 5.3 2.8 1.7

Leasing Cost 107 4.7 4.3 2.1

Decommissioning Cost 73 32 4.4 2.1

System upgrade cost 119 52 3.4 1.8

Composite Values — Cost 5.3 3.6 1.6
2. Project Location 122 5.3 6.3 2.5

3. Ownership and Control 158 7.0 2.4 1.5

4. Life
Technological Life 163 7.1 1.2 LI

Working Life 155 6.7 1.7 1.3

Economical Life 164 7.1 1.5 1.2

Composite Values— Life 7.0 1.5 1.2

S. Technology 162 7.04 3.3 1.8

6. Ease of Migration 141 6.1 3.4 1.8

7. System Features
Mandatory Features 173 7.5 3.8 3.8

Optional Features 92 4 3.6 2.0

Composite Values— Features 5.8 3.7 2.9

8. Ease Of Protection During Failure 154 6.7 3.6 1.9

9. Compatibility 171 7.4 3 1.7

10. Reliability 159 6.9 1.6 1.3

11. Availability 166 7.2 2.7 1.6

12. System Security 130 5.6 3.4 1.8

13. Equipment Dimension 87 3.8 3.4 1.8

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

45

Table 5.2 - Criteria and sub - criteria list with mean influence — Continued

Decision Criteria Total Mean
Influence

Variance Standard
Deviation

14. Equipment Weight 75 3.3 3.5 1.9

15. Physical Configuration 75 3.3 2.7 1.6

16. Climatic and Environment Req. 123 5.3 4.5 2.1

17. Power Requirements 110 4.8 3.0 1.7

18. Heat Dissipation 111 4.8 4.4 2.1

19. Acceptance
By Owner (Operating Organization) 176 7.7 1.8 1.3
By Project Manag. Team(PMT), 153 6.7 2.0 1.4

By End-User 142 6.2 5.5 2.3
By Government 133 5.8 8.5 2.9

By Public 99 43 6.3 2.5

Composite Values---- Acceptance 6.1 4.8 2.1

20. Permits

Equip. Importation Permits 131 5.7 6.2 2.5

Land Use permit 137 6.0 8.7 3.0

Composite Values —  Permits 5.8 7.5 2.8

21. Vendor Support
Warranties 147 6.4 3.6 1.9

On-Site Maintenance 137 6.0 6.1 2.5

Consulting 120 5.2 4.1 2.0
Documentation 149 6.5 4.1 2.0

Hot-Line Support 100 4.3 3.5 1.9
User Training 147 6.4 4.7 2.2
Composite Values — Vendor Support 5.8 4.4 2.1
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Table 5.2 - Criteria and sub - criteria list with mean influence -  Continued

Decision Criteria Total Mean
Influence

Variance Standard
Deviation

22. Waivers 140 6.1 2.2 1.5

23. Time to implement 150 6.5 2.3 1.5

24. Intrinsic Safety 170 7.4 2.3 1.5

25. Compliance

Owner Standards 160 7.0 2.4 1.5

International Standards 152 6.6 2.8 1.7

ITU 162 7.0 2.7 1.6

Composite Values — Compliance 6.9 2.6 1.6
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Table S.3 - Main Criteria Influence

Decision Criteria
Mean

Influence
Variance Standard

Deviation
I Cost 5.3 3.6 1.6
2 Project location 5.3 6.3 2.5
3 Ownership and control 7.0 2.4 1.5
4 Life 7.0 1.5 1.2
5 Technology 7.0 3.3 1.8
6 Ease of Migration 6.1 3.4 1.8
7 Systems Features 5.8 3.7 2.9
8 Ease of Protection During Failure 6.7 3.6 1.9
9 Compatibility 7.4 3 1.7
10 Reliability 6.9 1.6 1.3
11 Availability 7.2 2.7 1.6
12 System Security 5.6 3.4 1.8
13 Equipment Dimension 3.8 3.4 1.8
14 Equipment Weight 3.3 3.5 1.9
15 Physical Configuration 3.3 2.7 1.6
16 Climatic and Environment Requirement 5.3 4.5 2.1
17 Power Requirement 4.8 3.0 1.7
18 Heat Dissipation 4.8 4.4 2.1
19 Acceptance 6.1 4.8 2.1
20 Permit 5.8 7.5 2.8
21 Vendor Support 5.8 4.4 2.1
22 Waivers 6.1 2.2 1.5
23 Time to Implement 6.5 2.3 1.5
24 Intrinsic Safety 7.4 2.3 1.5
25 Compliance 6.9 2.6 1.6
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The next table presents the ranking of the criteria mean influence along with 

variance and standard deviation from highest to lowest From the analysis, we find 

that the range o f the mean is between 3 and 7. We find that none o f the criteria is at 

the values of 8,9,1 or 2.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

49

Table 5.4 - Main Criteria Influence Ranked from Highest to Lowest.

Decision Criteria Mean
Influence

Variance Standard
Deviation

9. Compatibility 7.4 3 1.7

24. Intrinsic Safety 7.4 2.3 1.5

11. Availability 7.2 2.7 1.6

10. Reliability 6.9 1.6 1.3
5. Technology 7.0 3.3 1.8

4. Life 7.0 1.5 1.2

3. Ownership and Control 6.9 2.4 1.5

25. Compliance 6.9 2.6 1.6

8. Ease Of Protection During Failure 6.7 3.6 1.9

7. System Features 6.5 3.7 2.9

23. Time to implement 6.5 2.3 1.5

6. Ease of Migration 6.1 3.4 1.8

22. Waivers 6.1 2.2 1.5
19. Acceptance 6.1 4.8 2.1

21. Vendor Support 5.8 4.4 2.1

20. Permits 5.8 7.5 2.8

12. System Security 5.6 3.4 1.8

1. Cost 5.3 3.6 1.6

16. Climatic and Environment 
Requirements

5.3 4.5 2.1

2. Project Location 5.3 6.3 2.5

18. Heat Dissipation 4.8 4.4 2.1

17. Power Requirements 4.8 3.0 1.7

13. Equipment Dimension 3.8 3.4 1.8
15. Physical Configuration 3.3 2.7 1.6

14. Equipment Weight 3.3 3.5 1.9
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Although, some o f the participants evaluated some o f the criteria at 8, 9 or 1, the 

majority evaluated the criteria at a range o f 3 to 7. This resulted in the overall result 

in the neighborhood of seven (7) at one extreme and three (3) at the other extreme. 

This shows a tendency o f most o f the participants to use a  five-point scale 

disregarding the upper or lower limits. This may have to do with the participants’ 

perception and habit o f using a 5-point scale all the time; with outstanding being 5 

and 1 being poor. This may represent the fact that scales for any evaluation do not 

exceed five points.

Additionally, the analysis shows that cost did not receive a high rating. This reflects 

the fact that, in Saudi ARAMCO, cost is not as important as other factors when 

implementing telecommunications projects because c o m m u n ica tio n s  projects 

constitute a small portion of any oil and gas project The emphasis o f the company 

appears to be on the major carrying-cost items related to the oil and gas facility 

which may include vessels, booster pumps, gas compressors, anti-blast buildings 

and so forth. For example the author o f this thesis has been assigned a 

telecommunications project that is part of a Gas & Oil Separation (GOSP) Project 

where the estimated cost o f the communications portion was only about 4% of the 

total cost o f the plant.

Therefore, the management effort to save money will be concentrated on the major 

items that incur most o f the cost. The communications system is essential to running 

the daily oil and gas production in this kind o f environment. Communications can 

not be compromised, as far as the rapid advances and evolution o f the electronics 

are concerned. On the other hand, advances in oil and gas related equipment is 

slow when compared to development in communications systems.
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Also, it can be noted that the first six factors that were evaluated to be very strongly 

Important with rating ranging from 7 to 7.4, carry with them hidden costs.

The first factor is compatibility. If  the system is not compatible then the company 

will have to replace the existing system in order for both systems to interface 

without any problem. Replacing the existing system will incur additional costs for 

buying the new system and for decommissioning the old system. Additionally, the 

life o f the old system will be cut short, where it will not provide the benefits it was 

intended to provide.

The second factor, intrinsic safety, with a rating of 7.4, is as important as the 

compatibility. Safety is always first in our daily life. Safety cannot be compromised, 

especially when dealing with end user communications equipment in a plant area. 

This equipment should be safe to operate in areas with a high concentration of 

flammable gasses, where a small spark from a battery of equipment might cause 

major damage to the plant, thereby incurring large repair or replacement costs.

Availability and reliability come next in order with a 7.2 and 7.0 rating 

respectively. Availability is essential to insure the continuity o f service. If it is 

jeopardized by the poor performance of the system, it will force the oil & gas 

production to lie idle, because every thing depends on communications. If the 

system is not reliable, it will affect availability and efficiency, thereby adversely 

affecting daily business. All o f these effects will result in big loss o f revenue, so this 

is a cost impact in the long run.

System life and technology come next in line with a rating of 7.0. If the company 

buys a system with a technology that is emerging or under research and 

development, then this technology will bring with it schedule risks and the 

possibility that it may not work as expected. This may result in additional cost due
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to delays if the system does not work or arrives on the market after the expected 

date.

The next set o f factors was evaluated with a rating ranging from, 6.1 to 6.9. The 

first two factors were ownership, control, and compliance. The first factor is related 

to cost If  the communications system is owned by some other entity whether it is a 

government or private agency, the system will not be on the priority list when it 

comes to maintenance or restoration of the system after failure. I f  the system is not 

maintained or restored in a timely manner, that will cause delays in oil production. 

This in turn incur a big loss of revenue. On other hand, if  the company owns and 

controls the system, it will receive the required attention immediately.

The other factors in this range include ease of migration, system features, time, 

migration, waivers and acceptance. The acceptance factor includes sub-factors, one 

of which is the acceptance by government. If the government does not accept the 

project, the company can not implement the project.

Vendors support, permits, cost, climatic and environment requirements and project 

location with ratings ranging from 5.3 to 5.8 are next If  permits cannot be granted 

then the company cannot implement the project. I f  the vendor support is 

discontinued, the system needs to be replaced, which will result in additional cost 

for buying new system.

Heat dissipation and power requirements factors got 4.8 points, between strongly 

and weakly important. The last three factors are the lowest in the ranking and they 

can be dropped from the analysis.

The list o f criteria can be broken into three groups. Project related factors, system 

related factors and vendor / manufacturer related factors.
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After the data analysis had been done, another review o f the factors was conducted 

with some o f the participants and it was agreed that vendor criteria should be 

modified as shown below:

Vendor Reputation

1. Availability o f technical literature

2. Responsiveness to customers

3. Consultation

Vendor Support During Implementation

1. Availability o f technical expertise

2. Quality of engineering work

3. On site support for installation and commissioning 

Vendor Support After Commissioning

1. Warranty

2. On site maintenance

3. Documentation

4. Hot line support

5. User training

The next tables show the final grouping of criteria for each group. The final 

grouping of the sub-criteria are shown in the decision hierarchy in figure 7.1.
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Table 5.5 -  Project Related Criteria

Cost
Time to Implement 
Ownership and Control 
Project Location 
Acceptance 

Permits

Table 5.6 -  Vendor Related Criteria

Vendor Reputation

Vendor Support During Implementation 

Vendor Support After Commissioning
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Table 5.7 -  System Related Criteria

Operability

Mechanical Characteristics
Compliance
Life &Technology
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CHAPTER SIX

COMPUTERIZED DECISION MAKING MODEL

6.1 INTRODUCTION

The computerized decision making model was created in visual basic. The program 

consists o f six modules. These are:

1. Start Module

2. Initial Data Module

3. Criteria Pairwise Comparison Module

4. Initial Alternatives Data Module

5. Alternative Pairwise Comparison Module

6. Synthesis Module

All the input data and output data are saved automatically in a Microsoft Access file 

called Alirezam.mdb. The output data is plotted immediately after performing the 

pairwise comparison and obtaining the weights for the criteria. The consistency 

check is done every time the pairwise comparison is performed. The data must be 

entered in the initial data module and in the alternative initial data module and not 

in the Access files.

The program has the capability to retrieve the files from database via the pop-up 

menu. The print command prints the image of the sheet only. The following is a 

flow chart showing the basic steps of the program.
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6 .2  Program Limitations

The program is limited to decision problems that have :

•  Hierarchies of five (5) levels or less.

•  Criteria groups with ten (10) sub-criteria or less.

There is no restriction on the number o f alternatives, but it is recommended that the 

number o f alternatives should not exceed more than ten (10) alternatives.

1.3 Flow Chart o f the Program (Step by Step Calculation)

The next figures show the step by step instructions. The program has mainly 12 

steps. Once the program is loaded it initializes the output data files and then 

proceeds with the calculations after the user has input the data. The next section 

explains this process in full detail.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

No

Yes
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Is Consistency Ratio 
within Limit? ^
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within limit? ^

Perform Criteria Consistencv Check

Save Data In Data Base File

Perform Alternatives Pairwise ComDarisorts

Save Data In Data Base File

Enter Alternatives Initial Data

Enter Initial Data

Perform Criteria Pairwise

Initialize

Perform Synthesis to get the Results fo r Selecting the 
Best Alternative

Figure 6.1 -  The Program Steps
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6.4 PROGRAM STEP BY STEP CALCULATIONS

The first module as shown below shows information about the program and shows the start button which should be clicked first to 

start the program.
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The second module “Initial Data Input” includes eight input boxes. The input text data should not exceed more than six (6) 

characters. These are:

• Decision maker name

• Main objective

• Number o f levels

•  Number o f criteria nodes

• Name o f the criteria nodes

• Corresponding level number for each criteria node

• Number o f sub-criteria for each criteria node

• Names o f the sub-criteria for each criteria node
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Once the button is pressed the data is entered automatically in the spread sheet. The pairwise data entered in the memory by double 

clicking on the first cell that corresponds

^ h m  r i ;

T d M

PRO J
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to each criteria group on the first column . Another click is necessary to make the data ready for calculation. If the wrong cell is 

clicked then an error message will appear. After having done that the pairwise comparison button is pressed to perform the 

calculation.

A message will appear giving the consistency ratio as shown below. If the ratio is within the acceptable limit the “OK Button” is 

pressed. Otherwise the “Cancel Button” is pressed and the calculation is repeated.
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In the fifth module, the alternatives pairwise comparison is performed. The same steps are followed here as of 

the criteria pairwise comarison module.

AJ.T3 Avr*
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Having done the final calculation, the input data files should be saved by clicking on the save command under the file comand in 

the menu. The synthesis module includes the data files button. With one click the user can go to the data files. Then the list of files 

appears then the user can choose the required files from the data base.

l iiu  A  I I It. I

m AlNames IBS GROUPS
(SB AltCrW elght2 DBS XnputDate
inn AltCrW elght3 IBS LevCrAltNo
IBS AltCrW elght4 rim MAINCR
(SO AltCrW elghtS BBS R an d om lnd ex
mn A lternatives IBS SUBCR2
IBS A ltern atlveslnp u t mn SUBCR3
IBS AltW elght mn SUBCR4
IBS Crlterlalnput m SUBCR5
m FINAL mn SUBCR6

SUBGROUP
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6.5 Program Description

The program was created in Visual Basic (VB) which is based on the concept of 

object-oriented programming. Objects are control elements that interface with the 

users. One distinguishing property o f the object-oriented programming is that each 

object can have an event by which it can be activated. The events for the objects 

under this program include mainly, click, and double click, key press, change and 

mouse move.

Mouse Move Event

Occurs when the user moves the mouse.

Mouse Click Event

Occurs when the user presses and then releases a mouse button over an object. It 

can also occur when the value of a control is changed.

Change Event

Indicates that the contents of a control have changed. How and when this event 

occurs varies with the control

Key-press Event

Occurs when the user presses and releases an ANSI key.
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Save Initial Input Data — Module —I I  (initial input data)

Perform Calculations for Module -  111 (Criteria PW Calculations) & Save Results

Save Initial Input Data For Alternatives -  Module IV (Alternatives Initial Input)

Perform Calculations fo r Module —  V(Alternatives PW Calculations) & Save Results

End

Perform Calculations fo r module-VI (Synthesis) & Save Results

Initialize Output Data Files

Start Module I  to Activate The Program Modules

Load Program

Figure 6.2 -  The Program Structure
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6.5.1 The Program Subroutines

This section discusses the sub-routines o f the program.

Subroutine form-load

This subroutine disables all modules except the first module, “the Start Module” 

and initializes the output data files.

SS Command ll_Click,

This is a  command control object It activates all the program modules once the 

Start command button is clicked with the mouse.

6.5.1.2 Initial input data m odule subroutines

They include different types o f subroutines that each deal with a specific function at 

different events. These subroutines have mainly, click, change and key press events.

The following table shows the name o f each subroutine that belong to the “Initial 

Input Data Module”, the event that is required to activate it and the action it 

performs.
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Table 6.1—Initial Input Data Module Subroutines

j Item 
j No.

Subroutine
Eventi

Action

1 NoOfCrNodejChange j Change in the input 
! data

Erases the data in the criteria PW 
calculation spreadsheets and hides 
the spread sheets when the data at 
the " number of criteria text box "  is 
changed.

j 2

|

CrNodeName Change | Change in the input 
1 data

1

Erases the data in the criteria PW 
calculation spreadsheets and hides 
the spread sheets when the data at 
the " Criteria Nodes Names text 
box " is changed.

3 LevelNo_change I Change in the input
1 data

Erases the data in the criteria PW 
calculation spreadsheets and hides 
the spread sheets when the data at 
the " Level Number text box " is 
changed.

4 TxtNoOfCriteria Cha j Change in the input 
nge data

Erases the data in the criteria PW 
calculation spreadsheets and hides 
the spread sheets when the data at 
the " number of sub-criteria text 
box "  is changed.

5 TxtCnteriaChange j  Change in the input 
data

Erases the data in the criteria PW 
calculation spreadsheets and hides 
the spread sheets when the data at 
the " names of sub-criteria text box 
"  is changed.

6 DecisionMakerName_
KeyPress

Pressing enter key Saves the "Decision Maker Name" in 
the memory after pressing the enter 
key

7 MainObjective_KeyPr
ess

Saves the "Main Objective" in the 
memory after pressing the enter key

8 TxtNoOfLeveIs_KeyP
ress

Pressing enter key Saves the "Number of Levels" in the 
memory after pressing the enter key

9 NoOfCrNode
_KeyPress

Pressing enter key Saves the "Number of Criteria 
Nodes" in the memory after pressing 
the enter key

10 CrNodeName_KeyPre
ss

Pressing enter key Saves the "Criteria Node Names" in 
the memory after pressing the enter 
key
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Table 6.1—Initial Input Data Module Subroutines—Continued

Item
No.

Subroutine Event Action

11 LevelNoKeyPress Pressing enter key Saves the "level number for each 
coressponding criteria node" in the 
memory after pressing the enter key

12 TxtNoOfC riteriaKey 
Press

Pressing enter key Saves the "coressponding number of 
sub-criteria" in the memory after 
pressing the enter key

13 TxtCriteria_KeyPress Pressing enter key Saves the "sub-criteria that belongs 
to each criteria nodes" in the 
memory after pressing the enter key i

14 LstCrNodes-DblClick Double click by the 
mouse

Erases the list of criteria nodes data j 
in the list box once the mouse is 
clicked twice on the list box i

15 LstLevels-DblCIick Double click by the 
mouse

Erases the levels numbers data in the ! 
list box once the mouse is clicked 
twice on the list box

16 NofCrList-DblClick Double click by the 
mouse

Erases the no. of criteria data in the 1 
list box once the mouse is clicked 
twice on the list box

17 IstCriteria-DblCIick Double click by the 
mouse

Erases the list of criteria data in the 
list box once the mouse is clicked 
twice on the list box
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6.5.1.3 Criteria Pairw ise Calculation Module

This module includes subroutines that are related to the calculation o f the weights 

o f the criteria, calculating the consistency ratios, testing the consistency of 

judgements, saving the output data in the data base files and plotting the results. The 

following table lists the related subroutine, describes the event for each subroutine 

by which it is activated, and the action it takes to implement that part o f the 

program.
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Table 6.2 -  Criteria PW Comparisons Module Subroutines

Item
No. Subroutine

Event
Action

1 SSCommand3_Click Button click 
event by a mouse

Shows the criteria pairwise calculation 
spread sheet and retrieves the initial 
input data and place that data in the 
spreadsheet.

2 GridlnputData-
DblClick

Double Click 
event by a mouse 
on the first cell in 
the first column 
that corresponds 
to each criteria 
group

Places each criteria group in a matrix 
form where the criteria names are 
displayed horizontally.

3 GridlnputData-C lick Click by a mouse 
on the first cell in 
the first column 
that corresponds 
to each criteria 
group

Saves the data in the memory and 
makes it ready for calculation.

4 GridlnputData-
KeyPress

Key press event 
by the enter key

Changes the size of the cells on the grid 
(spread sheet) to a bigger size.

5 PairWiseComp-cIick: 
PairwiseCompariosn, 
Conslndex, PlotData

Button click 
event by a mouse

Activates pairwiseComparison, 
Conslndex and PlotData subroutines to 
perform the criteria weights calculation, 
consistency calculation and test, plot the 
data and save the output data in the 
Microsoft Access output data files.
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Table 6.2 -  Criteria PW Comparisons Module Subroutines—Continued

Item
No. Subroutine

Event :

Action
’

6 PairwiseComparison: 
Anormal, Weight, 
Consistency

N/A j  Performs the pairwise calculations for 
each criteria group and shows the 

i  results(criteria weights) at the criteria 
weight grid(spread sheet). At the first of 
this subroutine, it normalizes the 
pairwise comparisons matrices by 
calling subroutine "Anormal". At the 
second step, it performs the pairwise 
calculation to come up with the weights 
for criteria. At the third step it performs 
the consistency ratio calculations by 
calling subroutine consistency.

Conslndex:
FileSavel

N/A Performs the consistency test and 
display the results to the user. If the user i 
accepts the results then the subroutine j 
will call filesavel to save the data in the j 
output data file. [

i

7 FileSavel:
AddGroup
AddSubGroup
AddMCWeightl
AddSCWeight2
AddSCWeight3
AddSCWeight4

N/A Saves the data in the output data base 
files. Checks if the level number is one !
(1) then the subroutine will call 
AddMCWeightl to save the criteria I 
weights in main criteria output data file \ 
(MAINCR); if the level number is two j
(2) then the subroutine will call 
AddSCWeight2 to save the criteria 
weights in level 2 sub-criteria output 
file (SUBCR2); if the level no. is three j
(3) then the subroutine will call j 
AddSCWeight3 to save the data in 
IeveI3 sub-criteria output data file 
(SUBCR3); if level number is 4 then 
the subroutine will call AddSCWeight4 j 
to save the level no. 4 sub-criteria 
output data file(SUBCR4).

8 Cmbtype-Click Click by the mouse 
on the list box

Changes the chart type as selected in the 1 
combo box
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6.5.1.4 Alternatives Initial input data module subroutines

They include different types o f subroutines that each deal with a specific function at 

different events. These subroutines have mainly, click, change and key press events.

The following table shows the name o f each subroutine that belong to the 

“Alternatives Initial Input Data Module”, the event that is required to activate it and 

the action it performs.

Table 6.3 -Alternatives Initial Input Data Module Subroutines

Item
No. Subroutine Event Action
1 TxtNoOfAltematives-

Change
Change in the input 
data

Any change in the No. Of 
Alternatives data box would 
cause this subroutine to erase 
the data in the Alternatives 
PW calculation spreadsheets 
located in the Alternative PW 
Comparison Module and hide 
that spread sheet. This is done 
to enable the user to enter new 
data without the need for 
erasing the previous data 
manually.

2 Altematives-Change Change in the input 
data

Same action above

3 Aitematives-List-DlClick Erases the alternatives list once 
the user clicks the mouse 
twice to make the list for new- 
input.
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6.5.1.5 Alternatives Pairwise Calculation Module Subroutines

This module includes subroutines that are related to the calculation of the weights 

o f the alternatives, calculating the consistency ratios, testing the consistency o f 

judgements, saving the output data in the data base files and plotting the results. 

The following table lists the related subroutine, describes the event for each 

subroutine by which it is activated, and the action it takes to implement that part of 

the program.
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Table 6.4 -  Alternatives PW Comparisons Module Subroutines

Item
No. Subroutine Event Action

1 SSCommand2_
Click

Button click event by a 
mouse

Shows the alternatives pairwise 
calculation spread sheet and retrieves 
the initial input data and place that 
data in the spreadsheet.

2 GrdlnAltDatl-
DblCIick

Double Click event by a 
mouse on the first cell in 
the first column that 
corresponds to each group

Places each alternatives group in a 
matrix form where the alternatives 
names are displayed horizontally.

3 GrdlnAItDat 1 - 
Click

Click by a mouse on the 
first cell in the first column 
that corresponds to each 
alternatives group

Saves the data in the memory and 
makes it ready for calculation.

4 GridlnputData-
KeyPress

Key press event by the 
enter key

Changes the size of the cells on the 
grid (spread sheet) to a bigger size.

5 CmdAltemative
-click:
AltCompariosn,
AltConsIndex,
PlotAltData

Button click event by a 
mouse

Activates AltComparison, 
AltConsIndex and PlotAltData 
subroutines to perform the 
alternatives with respect to criteria 
weights calculation, consistency 
calculation and test, plot the data and 
save the output data in the Microsoft 
Access output data files.
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Table 6.4 -  Alternatives PW Comparisons Module Subroutines—Continued

Item
No. Subroutine Event Action

6 AltComparison:
AltAnormal,
AltWeightl,
AitConsistency

N/A Performs the pairwise calculations 
for each alternative groups and 
shows the results(altematives 
weights) at the alternatives weight 
grid(spread sheet). At the first step, 
this subroutine calls subroutine 
"AltAnormal" to normalize the 
pairwise comparisons matrices . At 
the second step, it calls AltWeightl 
to perform the pairwise calculation 
to come up with the weights for 
alternatives with respect to criteria. 
At the third step it calls subroutine 
"Altconsistency" to perform the 
consistency ratio calculations .

Conslndex:
FileSavel

N/A Performs the consistency test and 
display the results to the user. If the 
user accepts the results then the 
subroutine will call filesavel 1 to 
save the data in the output data file.
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Table 6.4 -  Alternatives PW Comparisons Module Subroutines- Continued

Item
No. Subroutine Event Action

FileSavell:
AltAdd2
AltAdd3
AltAdd4
AItAdd5

N/A Saves the data in the output data base 
files. Checks if the number of levels 
in the decision hierarchy is two (2) 
then the subroutine will call AltAdd2 
to save the alternatives weights in 
AltVCrWeight2 file; if the number 
of levels in die decision hierarchy is 
three (3) then the subroutine will call 
AltAdd3 to save the alternatives 
weights in AItVCrWeight3 data 
base file; if the number of levels in 
the decision hierarchy is four (4) 
then the subroutine will call AltAdd4 
to save the alternatives weights in 
AltVCrWeight4 data base file; if 
the number of levels in the decision 
hierarchy is five (5) then the 
subroutine will call AltAdd5 to save 
the alternatives weights in 
AltVCrWeight5 data base file.

Cmbtype2-
Click

Click by the mouse on the 
list box

Changes the chart type as selected in 
the combo box
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6.5.1.6 Synthesis Calculations Module Subroutines

This module performs the calculations for the final results. The following table 

explains about the related subroutine for this module.

Table 6.5 -  Subroutines for the Synthesis Module

Item
No.

Subroutine Event Action

1 SSCmdSynthesis_Click: 
SynthesisF 
PIotDataSyn thesis

Button click event 
by a mouse

Calls SynthesisF to Perform the 
synthesis calculations where all the 
weights are aggregated in order to 
come up with a rating for all the 
alternatives. Additionally it saves the 
results in the output data file— 
Synthesis". After having done that it 
calls PlotDataSynthesis to plot the 
data.
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CHAPTER SEVEN 

PROJECT ALTERNATIVES EVALUATION PROBLEM 

CASE STUDY 

7.1 SCOPE

In this chapter, a case study is presented to demonstrate the application o f the 

developed computerized decision-making model. The model is applied here to rank 

project alternatives, however, this model can be applied to all aspects o f the project

Under the scope of he study, a major industrial company has decided to replace its 

current mobile radio communications system, infrastructure and end user equipment 

with a new state of the art mobile radio system. This project is viewed as a big 

investment by the company which it will enhance the production of oil and place 

the company at the competitive edge.

7.2 ALTERNATIVES

Three mobile radio system alternatives were investigated. These are: 1) to replace 

the current system with an analog system which has been tried, field proven and 

used by other entities; 2) to replace the current system with open system 

architecture. This alternative might end up in potential cost and schedule risks; 3) to 

replace the current system with proprietary system architecture. This alternative 

may carry with it discontinued vendor fixture support due to using non-standard 

equipment
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The next section describes how the AHP and the developed program can be used to 

assist the company in ranking these alternatives.

The main objective of this decision making process is to determine the most viable 

alternative for implementing the project. The objective is located at level one (I) of 

the hierarchy as depicted in the next figure and this is called the objective node. 

The factors were divided into three main groups as explained in the previous 

chapter.

Weights that reflect the influence of the major decision elements: the project, 

system and vendor which constitute the major key elements in the overall decision 

can be assigned by performing the pairwise comparison at each level of the 

hierarchy. These weights were calculated by using the program developed by the 

author.

7.3 METHODOLOGY APPLICATIONS AND DISCUSSION

Starting with the first step, the decision problem is formulated in a hierarchical 

structure. The decision problem is broken into a hierarchy of interrelated decision 

elements.

The next diagram shows the structure of the hierarchy based on the distribution of 

the decision elements per the related groups. At the top lies the most important 

objective, which is the selection of the most appropriate telecommunications project 

or technology to meet the oil and gas production demand.
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Documenta-tion
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Life

User Training
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Security
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In the second level o f  the hierarchy, the main criteria, the less controllable, the more 

risky and uncertain are listed. These are project criterion, system criterion and 

vendor criterion.

Each o f these criteria is broken down to sub- criteria in the next level, level number 

three. In the third level, project criterion is broken down into six (6) sub- criteria. 

These are total cost o f the project, miscellaneous & time to implement the project, 

permits, approvals, and acceptance o f the project by the members who are 

concerned with the project.

The decision-maker has to judge if  any o f these criteria has more influence or 

importance than other criteria. The owner might decide that time is the most 

important factor, as without it the objective o f the project cannot be met. For 

example, when launching a new product, the development and implementation 

processes have to be within a certain period o f time in order to launching the 

product at the required time. Otherwise, losses can be incurred.

System criterion is broken into four (4) sub- criteria in the next level, level number 

three. These are operability or operation characteristics, mechanical characteristics, 

and compliance o f the equipment to standards and specifications and life & 

technology o f the system equipment.

Vendor criterion is broken into three (3) sub- criteria. These are vendor reputation 

(i.e., is the vendor responsive to customers, does he/she provide technical 

information about his products etc.), vendor support during commissioning and 

support after commissioning.
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The sub- criteria in the third level are broken further to sub-sub-criteria in the 

fourth level. Cost is broken further into six (6) elements. These are initial cost to 

engineer, constructing, testing and commissioning the system, operation & 

maintenance cost, future system upgrade cost, alteration and replacement cost, 

leasing cost in the event that some elements will be leased and decommissioning 

cost.

Miscellaneous & time is broken further into three (3) sub- criteria. These are, time 

ownership & control and location o f the project.

Permit and approval under project criterion is broken into three elements. These are 

land use permits, equipment importation permit, and waiver to use non-standard 

equipment or implementation/construction method.

Acceptance is broken into five (5) elements in the fourth level, the elements 

include, acceptance by the government, acceptance by the Project Management 

Team, acceptance by the owner, acceptance by the end user and acceptance by the 

public. The most dominant factor here is acceptance by the government, if  the 

system is not accepted by the government then the project can not be implemented.

Operation characteristic is broken further into seven (7) sub- criteria: reliability, 

equipment availability, equipment protection during failure, heat, power, climatic 

criterion and security o f  the equipment during operation.

Mechanical characteristic is broken into three criteria. These include dimension of 

the equipment, physical characteristic and the weight of the equipment. As 

mentioned above these criteria can be dropped from the analysis since they received 

very low importance as indicated from the survey results. For the sake of the study, 

these will be included in the analysis.
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Compliance is broken into six (6) sub- criteria. The sub- criteria include system 

compliance to international standards, compliance to owner standards, intrinsic 

safety, compatibility to the existing system, mandatory and optional features 

compliance.

Life and technology is broken into five (5) factors. These are system migration 

ability to future upgrades and developments, the technology status of the system 

equipment, system working life, and system economical life and system 

technological life.

Vendor reputation (vendor support to customers before implementation) under the 

vendor criterion is broken further into these sub- criteria: availability o f technical 

literature, responsiveness to customers and consultation.

Vendor support during implementation is broken into availability o f  technical 

expertise, quality o f engineering work, and on site support for installation.

Finally, Vendor support after commissioning is broken into warranties, on site 

maintenance, documentation, hot line support and user training.

The next table shows the criteria grouping with their sub- criteria and their 

abbreviations.
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Table 7.1 - criteria Grouping and their Abbreviations

Best Mobile Radio System BMRS 1 3 Project PROJ
System SYST

Vendor VEND

Project PROJ 2 4 Cost COST
Time & Miscellaneous T&M
Permits and Approvals P&A

Acceptance ACCE

System Syst 2 4 Operation

Characteristics
OPER

Mechanical

Characteristics
MC

Compliance COMPL

Life & Technology L&T

Vendor VEND 2 3 Vendor Reputation VR

Vendor Support During 
Implementation

VSDI

Vendor Support After 
Commissioning

VSAC

Cost COST 3 6 Initial Cost INITC

Operation & 

Maintenance Cost

O&MC

System Upgrade Cost s u e

Alteration & Repair 
Cost

A&RC

Leasing Cost LEAC
Decommissioning Cost DECC

Time & Miscellaneous T&M 3 3 Time Time
Ownership & Control O&C
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Table 7.1 - Continued

Location Loca

Permits & Approval P&A 3 3 Land Use Permit LP

Equipment Import 

Permit
EP

Waiver WAIV

Acceptance ACCE 3 5 Government

Acceptance
GOVA

PMT Accept PMTA
Owners Accept OWNA

End User Accept EUA
Public Acceptance PUBA

Operation Characteristics OPER 3 7 Reliability RELI

Availability AVAI
Protection During 

Failure
PROT

Heat HEAT

Power POWE
Climatic Condition 

Compliance

CLIM

Security SECU

Mechanical Characteristics MC 3 3 Dimension DIME

Physical Characteristics PC

Weight WEIG

Compliance COMPL 3 6 International Standards ITAN
Owner’s Standards OSTA

Intrinsic Safety IS

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

91

Table 7.1 -  Continued

. ■>- •. : y.
iSKyyj

S S f iS B S
Compatibility COMPAT

Mandatory Features MF

Optional Features OF

Life & Technology L&T 3 5 System Migration 
Ability

SMA

Technology Status TECS

Economical Life EL

Working Life WL

Technological Life TL

Vendor Reputation VR 3 3 Availability of 
Technical Literature

AOTL

Responsiveness to 
Customers

RTC

Consultation CONS

Vendor Support During 
Implementation

VSDI 3 3 Availability of 
Technical Expertise

AOTE

Quality of 
Engineering Work

QOEW

On Site Support For 
Installation & 

Commissioning

OSSFI

Vendor Support After 
Commissioning

VSAC 3 5 Warranty WARR

On-Site-Maintenance OSM
Documentation DOCU

Hot Line Support HLS

User Training UT
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7.4 CRITERIA PAIRWISE COMPARISON

In the next step, the pairwise comparison was performed for all the criteria. The 

next tables (tables 7.2 - 7.16) show the criteria pairwise comparison.

Table 12. -  Main Criteria Pairwise Comparison

PROJ 1 0.5 0.5
SYST I 1

VEND 1

Table 7.3 — Project Sub- Criteria Pairwise Comparison

■ H m i
COST 1 1 0.5 0.5

T&M I 0.2 I

P&A I 1

ACCE 1

Table 7.4 -  System Sub- Criteria Pairwise Comparison

m m m i
OPER I 4 / /

MC I 0.143 0.143

COMPL 1 1

L&T 1
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Table 7.5 -  Vendor Sub- Criteria Pairwise Comparison

VR I 0.5 0.5

VSDI I I

VSAC I

Table 7.6 -  Cost Sub- Criteria Pairwise Comparison

-  ; r , ; r . ; ^ f r E d a i - : !  i -  i ^ v p r . * £ 5 S
- V.."! : --.•.-•■i - r--a...3i'.L_:_‘.i«J::::# ,!■ J -« l'» .l . . l.^:i'j .,• ■ '. . ."*»• t  • r 'Z . ■■ .., ,*y, ,• ,

INIC 1 0.5 2 2 2 4

4 

6 

3 

2

~ T

O&MC

SVC

A&RC

LEAC

DECC~

2

1

I

0.5

I
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Table 7.7 —lim e & Miscellaneous Sub- Criteria Pairwise Comparison

7 ?%'. .■ ■ ■ .;-••> .yv...
TIME

O&C

LOCA

0.333

I

2

4

I

Table 7.8 -  Permits & Approval Sub- Criteria Pairwise Comparison

LP I

EP  

WAIV

- 3 m : -

2

1

Table 7.9 — Project Acceptance Sub- Criteria Pairwise Comparison

GOV A I 2 2 2 2

PMTA I 0.5 0.333 0.333

OWNA I 0.333 0.25

EUA I 0.5

PUBA
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Table 7.10 -  Operation Characteristics Sub- Criteria Pairwise Comparison

h&SiSEC&a.

AVAI

PROT

HEAT

POWE

CUM

SECU

I I

I I

I

Table 7.11 -  Physical Characteristics Sub - Criteria Pairwise Comparison

DIME

WEIG
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Table 7.12 Compliance Sub-Criteria Pairwise Comparison

•- A  ..(, - . . I ) . f ^ r . . . . £■". 1 • 1, ' .y; * * • * ' , r "'■* ‘’- I tJ v -1 *'► • > : ' V ’: ;■ ."■»:;.

■ • ’•>:■»• •--•;■•■ 1 »s ' - s ___ - - :>1 . ^ .  v ’fl lx  •*•■■• - _____ -  . • ..-•

ISTA I I 0.25 0.25 0.2 0.5 I

OSTA I I 1 I 2

IS I I I 4

COMPA I I 2

M F 1 2

O F

Table 7.13 -  System Life & Technology Sub - Criteria Pairwise Comparison

..... ̂  S1ML-

SMA  / ......

TECS 

EL 

WL 

TL

TECS. • : JHT-'.-.V'- . : .w i . :
... y n. -- . v v f l * ; -, r Kv .  ;

a J f j " .............

• — *.  .*. 

0.25 /

/ / I /

/ 2 I

1 I
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Table 7.14 —Vendor Reputation Sub -  Criteria Pairwise Comparison

AOTL 

RTC  

CONS

triijiT nrp -ir rii ]nV^afX r̂ '1] rfl1' jj i mi K U'trrs

/ 0.25

i

0.333

I

I

Table 7.15 -  Vendor Support During Implementation Sub - Criteria Pairwise Comparison

AOTE

QOEW

WARR 0.333

Table 7.16 -  Vendor Support After Commissioning Sub - Criteria Pairwise Comparison

DOCU

HLS

UT

. UGKtV 

0.333
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7.5 ALTERNATIVES WITH RESPECT TO CRITERIA PAIRWISE 

COMPARISONS

The next tables (Tables 7.17-7.65) show the alternatives with respect to criteria 

pairwise comparisons.

Table 7.17 -  Alternatives With Respect to Initial Cost Pairwise Comparison

m w m s m m m o fm m m m m m m m m a sm a m m m im m
m e 3 ALTl / 0.25 0.333

ALT2 1 1
ALT3 1

Table 7.18 -  Alternatives With Respect to Operation & Maintenance Cost Pairwise Comparison

m sm o m m w m m rn m * m m iiH a B n lM lK tM & m m
O&MC ALTl i 0.333 0.333

3 ALT2 1 1
ALT3 1

Table 7.19 -  Alternatives With Respect to Systems Upgrade Cost Pairwise Comparison

w sjstm m a sm
su e 3 ALTl 1 0.5 0.167

ALT2 I 0.143
ALT3 I

Table 7.20 -  Alternatives With Respect to Alteration & Repair Cost Pairwise Comparison

MSSUtanatzv&Bi m & A rn m m SHHH2£2c3£jHE!
A&RC 3 ALTl i 0.5 0.2

ALT2 I 0.2
ALT3 I

Table 7.21 -  Alternatives With Respect to Leasing Cost Pairwise Comparison

&&3sQ@ U0S&
LEAC 3 ALTl 1 1 I

ALT2 1 1
ALT3 I
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Table 722 Alternatives With Respect to Decommissioning Cost Pairwise Comparison

m s m a m m m M e n u r iv e m
DECC 3 ALTl I I i

ALT2 l i
ALT3 i

Table 723 -  Alternatives With Respect to Time Pairwise Comparison

TIME ALTl
ALT2
ALT3

Table 124 -  Alternatives With Respect to Ownership & Control Pairwise Comparison

WSSilMrrudivSS^
o&c 3 ALTl i l 1

ALT2 l 1
ALT3 1

Table 725 -  Alternatives With Respect to Location Pairwise Comparison

WMAKernata&SBi
LOCA 3 ALTl I / /

ALT2 / /
ALT3 I

Table 726- Alternatives With Respect to Land Permit Pairwise Comparison

mBBRBu&NtEBsm m s m m m w m m m m m m sB xrm nsm m m m exfinz!jnm x
LP 3 ALTl i 1 I

ALT2 I I
ALT3 I

Table 727 -  Alternatives With Respect to Equipment Permit Pairwise Comparison

EP 3 ALTl I I 1
ALT2 1 I
ALT3 1
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Table 7.28 - Alternatives With Respect to Waivers Pairwise Comparison

WA1V 3 ALTl i / I
ALT2 1 l
ALT3 l

Table 73.9 -  Alternatives With Respect to Government Acceptance Pairwise Comparison

GOVA ALTl
ALT2
AL73

Table 7 JO — Alternatives With Respect to PMT Acceptance Pairwise Comparison

■ K g ao a reag S W BtoHBSSKBSk
PAATA 3 ALTl I 2 4

ALT2 l 4
ALT3 I

Table 7 J 1 -  Alternatives With Respect to Owner Acceptance Pairwise Comparison

i— n r a / r a a w m ih te s m
OWNA 3 ALTl 1 2 4

ALT2 1 4
ALT3 I

Table 732 -  Alternatives With Respect to End Users Acceptance Pairwise Comparison

EUA ALTl
ALT2
ALT3

Table 733 -  Alternatives With Respect to Public Acceptance Pairwise Comparison

PUBA ALTl
ALT2
ALT3
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Table 734— Alternatives With Respect to Reliability Pairwise Comparison

'£¥.tZWL'
RELI 3 ALTl I I 0.2

ALT2 I 0.2
ALT3 1

Table 73S -  Alternatives With Respect to Availability Pairwise Comparison

W W emalr& & ,
AVA1 3 ALTl i i i

ALT2 i i
ALT3 i

Table 736 — Alternatives With Respect to Protection Pairwise Comparison

VSKMfAlfj. ̂  /TJTg Ti

PROT 3 ALTl 1 1 0.2
ALT2 1 0.2
ALT3 I

Table 737 -  Alternatives With Respect to Heat Pairwise Comparison

OTiTMiTrMI
HEAT 3 ALTl 1 1 0.333

ALT2 1 0.333
ALT3 1

Table 738 -  Alternatives With Respect to Power Pairwise Comparison

m sm m m w sm rn& B m
POWE 3 ALTl i i i

ALT2 i i
ALT3 i

Table 739 -  Alternatives With Respect to Climatic Condition Pairwise Comparison

WS&gAlgNeiilesM wdM Na&f̂ AltSSs,
CLIM 3 ALTl I 0.333 0.2

ALT2 1 0.25
ALT3 1
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Table 7.40 -  Alternatives With Respect to Security Pairwise Comparison

t s u g o m g
SECU 3 ALTl l 0.5 0.5

ALT2 1 i
ALT3 i

Table 7.41 — Alternatives With Respect to Dimension Pairwise Comparison

w m im m tm fm U ternatiyem m m m m m
DIME 3 ALTl i i 0.2

ALT2 i 0.25
ALT3 I

Table 7.42 -  Alternatives With Respect to Physical Configuration Pairwise Comparison

PC 3 ALTl 1 1 0.2
ALT2 I 0.2
ALT3 I

Table 7.43 -  Alternatives With Respect to Weight Pairwise Comparison

um sa/nm i/B ism■MMMMBBBOi HHBaEBB&nB sSBslZggSBB i n m s g a S B
WEIG 3 ALTl l i /

ALT2 i 1
ALTS 1

Table 7.44— Alternatives With Respect to International Standards Pairwise Comparison

ISTA ALTl 0.167 0.143
ALT2 0.5
ALT3

Table 7.45 -  Alternatives With Respect to Owner Standards Pairwise Comparison

OSTA 3 ALTl 1 0.5 0.143
ALT2 1 0.5
ALT3 I
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Table 7.46 -  Alternatives With Respect to Intrinsic Safety Pairwise Comparison

IS ALTl
ALT2
ALT3

Table 7.47 -  Alternatives With Respect to Compatibility Pairwise Comparison

IM M M ilM B
COMPA 3 ALTl / 0.2 0.2

ALT2 I 0.5
ALT3 i

Table 7.48 -  Alternatives With Respect to Mandatory Features Pairwise Comparison

m u e m c a a m t i n m a n w tm m sa m
AIF 3 ALTl i / 0.333

ALT2 / 0.5
ALT3 I

Table 7.49 -  Alternatives With Respect to Optional Features Pairwise Comparison

OF 3 ALTl 1
EBBBBv /*72aHBH

0.5 0.333
ALT2 I 0.5
ALT3 /

Table 7.50 — Alternatives With Respect to System Migration Ability 
Pairwise Comparison

h mr<mf2-Aiia3& m a iio rn a m jsm GSfflsxrT.npMft W BM L33SB&B
SMA 3 ALTl 1 0.5 0.5

ALT2 I I
ALT3 I

Table 7.51-Alternatives With Respect to Technology Status Pairwise Comparison

ALT2
A L T l
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Table 7.52 Alternatives With Respect to Economical Life Pairwise Comparison

■ B B a a a s a a i m m m s m m h e rn S iZ m m m m m
EL 3 ALTl / 0.333 0.25

ALT2 I 0.5
ALT3 I

Table 7.53 -  Alternatives With Respect to Working Life Pairwise Comparison

WL ALTl 0.333
ALT2 0.5
ALT3

Table 7.54 Alternatives With Respect to Technological Life Pairwise Comparison

TL 3 ALTl 1 0.333 0.25
ALT2 I 0.5
ALT3 I

Table 7.55 Alternatives With Respect to Availability of Technical Literature
Pairwise Comparison

m m a m m W KB& 8E3BM
AOTL 3 ALTl i 2 2

ALT2 1 1
ALT3 1

Table 7.56 Alternatives With Respect to Responsiveness to Customers 
Pairwise Comparison

mi&GiTaNsZ&m w & m m m 3
RTC 3 ALTl / 2 1

ALT2 1 0.5
ALT3 I

Table 7.57 Alternatives With Respect to Consultation Pairwise Comparison

■ L|“ »■ ■

CONS 3 ALTl I 2 I
ALT2 1 0.333
ALT3 I
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Table 7.58 Alternatives With Respect to Availability of Technical Expertise
Pairwise Comparison

AOTE ALTl 0.2
ALT2 0.25
ALTS

Table 7.59 Alternatives With Respect to Quality of Engineering Work 
Pairwise Comparison

QOEW ALTl
hi.

ALT2 0.5
ALTS

Table 7.60 Alternatives With Respect to On Site Support for Installation 
Pairwise Comparison

^m iieriu h ivem
OSSFl 3 ALTl 1 i 0.2

ALT2 l 0.25
ALTS 1

Table 7.61 Alternatives With Respect to Warranty Pairwise Comparison

ffpgjvf f f f r r n  rrfn 111 ffilff 3mWAT!imM&Bt
WARR 3 ALTl 1 i 0.25

ALT2 i 0.5
ALTS I

Table 7.62 Alternatives With Respect to On Site Maintenance Pairwise Comparison

HESSffi&K&SSB fiHUDAVMV7lE0S5S
OSM 3 ALTl 1 0.5 0.333

ALT2 1 0.333
ALTS I
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Table 7.63 Alternatives With Respect to Documentation Pairwise Comparison

tseO K iTm taaam
DOCU 3 ALTl i 4 4

ALT2 I 1
ALT3 1

Table 7.64 Alternatives With Respect to Hot Line Support Pairwise Comparison

HLS ALTl
ALT2
ALT3

Table 7.65 Alternatives With Respect to User Training Pairwise Comparison

w m m m W SAUemativOm W BEQ gSm Bm
UT 3 ALTl i i i

ALT2 l i
ALT3 i
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The next figures show the step by step instructions for entering the data and 

performing the criteria and alternatives pairwise comparisons calculation along with 

a  consistency check. Starting with the initial data input, refer to the next figure.
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The process continues with pairwise comparison, ranking o f  criteria, and alternatives with respect to criteria and consistency check  

as shown in the figures. The last step involves the aggregation o f  results, the synthesis. The last figure shows the final results. 

Alternative no. 3 is the most appropriate for the company to decide on.

Figure 7 .4 -  Judgments and Priorities o f  the M odel’s Main Criteria with respect to the Main Objective.
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CHAPTER EIGHT

SUMMARY, CONCLUSION & RECOMMENDATION

8.1 SUMMARY

Oil and Gas companies like other industrial companies desire to stay ahead o f their 

competitors. They seek to maintain their competitiveness and increase their 

profitability in order to survive the future. To do so, companies must initiate and 

implement investment projects to increase production, improve quality, enhance 

performance or minimize production costs. The initial feasibility o f such an 

investment must be determined at an earlier stage o f the project. Conducting the 

initial feasibility studies usually requires the determination or selection o f the best 

alternative for any investment project. This can be accomplished by the use of 

multi-Criteria decision making approach that considers the tangible and intangible 

decision Criteria.

In this research a Computerized Multiple Criteria Decision-Making Model based on 

the AHP methodology was developed. This model was applied to rank 

telecommunications project alternatives for a major oil and gas company in the 

region. The ranking o f the project alternatives will focus management attention on 

the best alternative and permit them to proceed with implementation confidant of 

the success of the project.

The model was programmed in Visual basic and the data files are automatically 

saved in Microsoft Access. The program is user friendly and provides the user with 

the ability to change the evaluation scale. It does not restrict the user to certain 

decision factors. The user has the freedom to list any factors that he/ she thinks are 

appropriate to any decision-making situation.
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8.2 CONCLUSION

The developed computerized model gives the user a structured and systematic 

decision making approach for evaluating and selecting project alternatives. 

Additionally, this model can be used throughout the phases o f the project. The areas 

in which this model can be applied include but, are not limited to:

1. Preliminary Engineering Phase to:

• Determine the initial feasibility of project alternatives.

• Evaluate technology alternatives.

2. Contract Development and Bidding Phase to:

• Perform contractors’ pre-qualification.

• Evaluate technical bids.

3. Evaluation Phase of the Value Engineering Phase.

The application and the use o f this decision making approach is straightforward. 

However, the difficulty lies in the construction of the decision hierarchy which 

depends mainly on the decision-maker’s experience.

8.3 RECOMMENDATIONS FOR FUTURE RESEARCH

Additional research on the developed Computerized Multiple Criteria Decision- 

Making Model should be conducted. This can include application of this model on 

other aspects of project management such as the areas mentioned above.

It is recommended that this computerized model should be developed further to be 

part of an expert system that includes all the criteria that influence the various
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decisions for all aspects o f the project. It should be noted that the developed model 

in this research is based on a deterministic approach to decision making. It does not 

consider uncertainties. Therefore, it is recommended that future research 

incorporate such uncertainties.
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a p p en d ix  a

Qurvey & purvey Results
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TO : PARTICPANTS

DATE : NOVEMBER 22, 1997

SUBJECT : Research Topic: M ultiple Criteria Decision M aking For
Evaluating Telecommunications Project Alternatives

Dear Sir:

A study is being conducted on decision making in the area o f projects planning and 
evaluation. The purpose o f the study is to develop a computerized Multiple Criteria 
Decision-Making (MCDM) model for evaluating project alternatives in terms o f criteria 
that are crucial to the owner (proponent) and to the success of the project.

Enclosed to this letter is a questionnaire for this study. The objective o f this 
questionnaire is to seek your opinion about the criteria (factors) that are essential for 
evaluating telecommunications projects alternatives.

The list o f evaluation criteria is attached to this letter. Your input is required to 
determine if the list is inclusive or if there are any other criteria that need to be added. 
Additionally, the impact o f each factor on the overall decision based on a scale o f 1 to 9 
is required. The following table explains the meaning of each point on the scale.

| Scale points Description
9 Absolutely important
7 Very strongly important
5 Strongly important
3 Weakly important
I Less important
2,4,6,8 Intermediate values, fo r example, a value o f  8 

means that the degree o f  importance is between 
very strongly important which is (7) and 
absolutely important which is (9).

Your input to this questionnaire will lead to a better understanding o f the criteria that 
influence the decision for selecting the best alternative among many project alternatives.

Your assistance is kindly requested to complete this questionnaire by no later than 
November 24, 1997. An accurate and thorough response will improve
telecommunication projects planning and implementation.

Please note that only your input will be utilized in the study. Any information pertaining 
to your name or position will be kept confidential. Your assistance in this effort will be 
highly appreciated. For further information on this subject, please call me on 862-2980.

ALIREDA A. A I^-JA R O U D I
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QUESTIONNAIRE 
CRITERIA THAT INFLUENCE THE DECISION MAKING PROCESS 

FOR EVALUATING TELECOMMUNICATIONS PROJECTS ALTERNATIVES

119

1. Project Cost
• Initial Cost: Cost of engineering, 

acquisition, installation and 
commissioning of 
telecommunications system_____
Operating and Maintenance Cost: 
Cost of operation, preventive 
maintenance, repair, power 
consumption and HVAC usage.
Alteration and Replacement
Costs: Cost associated with 
replacement of the components of 
the system and associated systems 
such as electrical and HVAC.

• Leasing Cost: Cost associated with 
leasing system components or space 
(i.e., leasing the fiber optic cable 
from PTT, while Saudi Aramco 
owns the terminal equipment).

• De-Commissioning Cost: the cost 
of removing the system from 
services at the end of its life.
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QUESTIONNAIRE 
CRITERIA THAT INFLUENCE THE DECISION MAKING PROCESS 

FOR EVALUATING TELECOMMUNICATIONS PROJECTS ALTERNATIVES
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System Upgrade Cost: Cost for 
increasing the system capacity or 
enhancing the system hardware or 
software to run more efficiently.
Other
Other
Other

2. Project Location
3. Ownership and Control: Whether the 
System / project is exclusively owned or partly 
owned by the Company. If owned fully by the 
company, the company will 
be in full control of the system._________
4. Life of the proposed system

Technological Life: Life expectancy of 
the system based on vendor support.

• Working Life: Operational life of the 
system. For example the working life of 
construction communications ends at the 
completion of construction.
Economical Life: The period of time the 
system provides benefits to the company.
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QUESTIONNAIRE 
CRITERIA THAT INFLUENCE THE DECISION MAKING PROCESS 

FOR EVALUATING TELECOMMUNICATIONS PROJECTS ALTERNATIVES

5. Technology: This factor is related to 
status of technology whether field proven, under 
R&D or premature._____________________

6. Ease of Migration: This is a measure of 
system flexibility. The ability of the system to 
migrate from one frequency band to another or 
the ability to migrate to future system 
development without the need to replace the 
system._____________________________

7. System Features_________________
• Mandatory Features: Essential for 

the system operation and the
_________customers* requirements._______
 • Optional Features____________

8. Ease of Protection During Failure

9. Compatibility: The ability to interface 
with existing and future system.
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QUESTIONNAIRE 
CRITERIA THAT INFLUENCE THE DECISION MAKING PROCESS 

FOR EVALUATING TELECOMMUNICATIONS PROJECTS ALTERNATIVES

10. Reliability: It is a measure for the Mean 
Time Between Failures (MTBF) and Mean 
Time to Repair (MTTR). The less the MTBF 
and MTTR the more reliable the system is.
11. Availability: This measure is related to 
the time it takes the System equipment to 
operate continuously without failure.
12. System Security

13. Equipment Dimension

14. Equipment Weight

IS. Physical Configuration and 
Appearance

16. Climatic and Environmental 
Requirements

17. Power Requirements

18. Heat Dissipation

19. Acceptance of the System / Project
• By Owner (Operating Organization)
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QUESTIONNAIRE ™
CRITERIA THAT INFLUENCE THE DECISION MAKING PROCESS

• By Project Management Team 
(PMT)_________________

• End User_______________
• By End User_____________
• By Public_______________
• By Government__________

20. Permits_____________________
______ • Equipment Importation Permits

• Land Use Permit

21. Vendor Support__________________
______ • Warranties___________________
 • On-Site Maintenance___________
 • Consulting___________________
______ • Documentation_______________
______ • Hot-Line Support______________
______ • User Training________________
22. Waivers: As an example, the system

owner might ask fora 
waiver in order to employ a non-standard 
bandwidth configuration for a microwave 
system for special uses.

FOR EVALUATING TELECOMMUNICATIONS PROJECTS ALTERNATIVE!
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QUESTIONNAIRE 
CRITERIA THAT INFLUENCE THE DECISION MAKING PROCESS 

FOR EVALUATING TELECOMMUNICATIONS PROJECTS ALTERNATIVES

124

23. Time To Implement: Time it takes to 
implement the project and placing it in 
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Option Base 1 
Dim anayn() As Variant 
Dim xl As Object 
Dim xR As Integer 
DimGI As Integer 
Dim mChrt As Chart 
Dim ARRAYMQ As Variant 
Dim Marray() As Double 
Dim VARNAMEQ As Variant 
Dim Y As Double 
Dim x As Integer 
Dim XIO As Integer 
Dim T1 As Integer 
Dim TotalCr As Integer 
Dim NoOfCriteria As Integer 
Dim NoOfAltemative As Integer 
Dim AMatrixO As Double 
Dim R As Integer 
Dim C As Integer 
Dim gO As Long 
Dim sO As Long 
Dim G  As Long 
Dim S As Long 
Dim s i  As Long 
Dim s2 As Long 
Dim s3 As Long 
Dim g l As Long 
Dim g2 As Long 
Dim g3 As Long 
Dim Cr As Long 
Dim A1 As Long 
Dim Grpname As Variant 
Dim inptval As String 
Dim inptvalOO As Integer 
Dim inptvalOOO As Integer 
Dim inptvalO As String 
Dim inptval 11 As String 
Dim Sgrname As String 
Dim Pok As Boolean 
Dim ncrO As String 
Dim db As Database 
DimrsGroup As Recordset 
Dim rsSub As Recordset 
DimrsCit As Recordset 
Dim rsAlt As Recordset 
DimrsCnm As Recordset 
DimrsAnm As Recordset 
Dim rsRnd As Recordset 
Dim rsSynthesis As Recordset 
Dim rsTEMP As Recordset 
Dim rsC As Recordset 
Dim rsMC As Recordset 
Dim rssCl As Recordset 
Dim ARRAY 19() As Variant 

Sub AddGroupO 
Dim G As Integer 
Dim S As Integer
Set db = OpenDalabase( App. Path 4 T 4  "AiirEzaM.mdb’’)
Set rsGroup = db.OpenRecordset("Groups")
TSQI = “DELETE FROM GROUPS WHERE LEN(GROUPS.NAME)=0 OR ISNULL(GROUPS. [GROUP IDD" 
db.Execute TSQ1, dbFailOnError
Set rsTEMP = db.OpenRecordset(“Select Max(Groups. [Group ID]) as Gmax From Groups;')
I f  IsNulI(rsTEMP'.Gmax) Or Len(rsTEMP'.Gmax) = 0 Then

Decision Maker Programming Codes 
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G = I 
Else

G  = rsTEMPCGmax") + 1 
End If
Set rsTEMP = Nothing
Set rsTEMP = db.OpenRecordsetCSelect Max(Groups.[SubGroupID]) as Smax from Groups;”) 
If IsNuII(rsTEMP!smax) Or LenfrsTEMPfsmax) = 0 Then 

S = I 
Else

S = rsTEMPC’smax") + 1 

End If

rsGroup.AddNew 
rsGtoupCGroup ID") = G 
rsGroup("SubGroupID") = S 
rsGroupC'Name") = Grpname 
rsGroup.Update

db.CIose

End Sub

Sub AddSubGroupO 
'On Error Resume Next

Set db = OpenDatabase(App.Path & "\" &  "AIirezam.mdb")
Set rsSub = db.OpenRecordset(”SubGroup")
Tsql = "Delete from Groups where len(Groups.Name)=0 or isnuII(Groups. [Group ID|)" 

db.Execute Tsql, dbFailOnError

Set rsTEMP = db.OpenRecordset("SeIect Max(Groups.[Group ID]) as Gmax From Groups;*)
G = rsTEMPIGmax 

Set rsTEMP = Nothing
Set rsTEMP = db.OpenRecordsetCSelect Max(Groups.[SubGroupID]) as Smax from Groups;”) 
S = rsTEMPCsmax")

Set rsTEMP = Nothing
Set rsTEMP = db.OpenRecordsetCSelect Max(SubGroup.(CID]) as Cmax From SubGroup;")
If IsNuII(rsTEMP! cmax) Then 

Cr = I 
Else

Cr = rsTEMPIcmax + I 
End If
Set rsTEMP -  Nothing
Set rsTEMP = db.OpenRecordset("Select Max(SubGroup.[AID|) as Amax From SubGroup;") 

I f  IsNuU(rsTEMP!Amax) Then 
AI = I 

Else
A1 = rsTEMP! Amax +■ 1 

End If

rsSub.AddNew 
tsSub(”GID") = G 
rsSub("SID") = S
rsSub("No_Of_Crtteria") = NoOfCriteria 
'rsSub("No_Of_AItemative") = NoOfAlternative 
rsSub("CID") = Cr 
rsSub(“AID") = A1

rsSub("Name") = Sgraame 
'If IsNuIl(Sgrname) Then 

If  rsSub("Name") = Then 
’ MsgBox "Enter Decision Maker Name”

Decision Maker Programming Codes 
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rsSubfName”) = "NO - Name”
End If
rsSub. Update

db.Close 
• If tsSub("Name") = "" Then 
' MsgBox "Enter Decision Maker Name"
’ End If 
End Sub

Sub AltAnonnalQ

Dim Value As Double, Temp As Double 
ReDim AMalrix(NoOfAlternative)
Dim x As Integer. C As Integer, R As Integer 
grdAnormal.Rows = NoOfAlternative + 1 
x = I
For C = I To NoOf Alternative 

Value = 0#
For R = I To NoOfAlternative

grdAnormal.Row = R
grdAnormal.Col -  C
Temp = CDblfgrdAnormal.Text)
Value = Value + Temp rVaI(grdAnormaLText)

Next R

AMatrix(C) = Value 
NextC
ForC = 1 To NoOfAlternative

For R = 1 To NoOfAlternative

grdAnormaLCol = C 
grdAnormaLRow -  R
grdAnormaLText = Fonnat(Val(grdAnormal.Text) / AMatrixfC), "##0.0000") 

Next R

NextC

End Sub
Sub AltComparisionO

On Error GoTo GEtOUT

Dim vahiel As Double 
Dim value2 As Double 
Dim va!ue3 As Double 
Dim x As Integer 
Dim C As Integer 
Dim R As Integer
NoOfAlternative = txtNoOfAItemalives.Text 
x = 0

ForC = I To NoOfAlternative 
x = x + 1
For R = x To NoOfAhemative 

grdAlter.Row = C 
grdAlter.Col = C
value 1 = Forrnat(grdAlter.Text. "#0.00") 
grdAlter.Row -  C 
grdAlter.Col = R

Decision Maker Programming Cades 
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value2 = FormatfgrdAIter.Text. "#0.00") 
grdAlter.Row -  R 
grdAlter.Col = C 
value3 = value 1 / vahie2 
grdAlter.Text -  vahie3 

Next R 
NextC

AltFillGrids 
AltAnormal 
AitWeight 
Aft Weight 1 
AltCoosistency 
Exit Sub 

GEtOUT:
MsgBox "Check The Pair Values In The Grid.". vbCritical, "PairWise Calculation” 
Exit Sub

End Sub
Sub AltConsistencyQ

Dint R As Integer 
Dim C As Integer 
Dim Value As Double 
Dim Temp As Double 
Value = 0#

For R = 1 To NoOfAlternative

ForC = I To NoOf Alternative

grdAlter.Row = R 
grdAlter.Col = C 
grdAweight 1 .Row = C 
grdAweightl.Col = 1
Temp -  (grdAlter.Text * grdAweight 1 .Text)
Value = Value + Temp 

NextC
grdAcons.Row = 1 
grdAcons.Col = R 
grdAcons.Text = Value 
Value = 0#

Next R

End Sub

Sub AltFilIGrids()

Dim C As Integer
Dim R As Integer

ForC = I To NoOfAlternative 
grdAlter.Col = C 
grdAnormaLCol = C 
grdAltBak.Col = C

For R = 1 To NoOfAlternative 
grdAlter.Row = R 
grdAnormaLRow = R 
grdAltBak.Row -  R 
grdAnormaLText “ grdAlter.Text 
grdAltBak-Text = grdAlter.Text 

Next R

Decision Maker Programming Codes 
Novemebr 1998

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

132

NextC 

End Sub

Sub AltWeigbt()

Dim R As Integer 
Dim C As Integer 
ReDim AMatrix(NoOfAIteniative)
Dim Value As Double, Temp As Double 
Dim x As Integer 
Value = 0#

For R = I To NoOfAlternative

ForC = 1 To NoOfAlternative 
grdAnonnaLRow = R 
grdAnormal.Co! = C
Temp = FonnatfgrdAnormaLText, "#0.0000")
Value = Format((Value + Temp), "#0.0000")

NextC

AMatrix(R) = Value 
Value = 0#

Next R

For R = 1 To NoOfAlternative

grdAweigbLCoi = nLindex +• I 
grdAweight-Row = R
grdAweigbLText = Format( AMatrix(R), "#0.0000") / NoOfAlternative 

Next R

End Sub

Sub Anormalf)

Dim Value As Double 
ReDim MATRGC(NoOfCritcria)
Dim x As Integer, C As Integer, R As Integer 
grdpnormaLRows = NoOfCriteria + I 
x=  1
ForC = I To NoOfCriteria 

Value = 0#
For R = 1 To NoOfCriteria

grdpnormai. Row = R 
grdpnormal.Col = C 
Value = Value + Val(grdpnormal.Text) 

Next R

MATRIXfC) = Value 
NextC
ForC = I To NoOfCriteria 

For R -  I To NoOfCriteria 

grdpnormal.Col = C

Decision Maker Programming Codes 
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grdpnormal.Row = R
grdpnormal.Text = Format( VaI(grdpoormal.Text) / VfATRIX(C), "#0.0000") 

Next R

NextC

End Sub

Sub ConsIndexO 
■On Error GoTo GEtOUT 

On Error Resume Next

Dim R As Integer 
Dim C As Integer
Dim Value As Double. Temp As Double 
Dim RI As Double 
Dim Msg As String 
Value = 0#
Temp = 0#

'For R = I To NoOfCriteria

grdpweightCol -  I 
grdpcons.Row = 1 
For C = I To NoOfCriteria

grdpweight-Row = C 
grdpcons.CoI -  C
Temp = grdpcons-Text / grdpweigfiLTexl 
Value = Value +■ Temp

NextC

■NextR
Set db = OpenDatabase(App.Path & "V* & "AIirezam.mdb") 
SetrsRnd = db.OpenRccordset("RandomIndex") 
rsRndJndex = "RID" 
rsRndSeek "=”, NoOfCriteria 
RI •= rsRnd("Rindex")

Msg = ""
Value = Value /  NoOfCriteria
Temp = (Value - NoOfCriteria) / (NoOfCriteria - I)
Label 10 = Temp / RI

Msg -  Msg & Chr(13) & "Lambda Max = " & Format( Value, "###0.0000")
Msg = Msg & Chr(13) & "Consistency Index = " & Format(Temp, "###0.0000")

Msg -  Msg & Chr(13) & "Random Index= * Sc. RI
Msg = Msg & Chr(13) & "CI/RI = " & Format((Temp / RI), "###0.0000")

If (Temp/ RI)<0.1 Then
Msg = Msg & Chr(13) & "Degree o f Consistency Is Satisfactory"

Else
Msg = Msg & Chr( 13) & "Degree o f Consistency Is Not Satisfactory"

End If

inptval 11 = MsgBox(Msg. vbOKCancel)
T extl = Temp / RI

'RETVALUE = MsgBox(" Do you require any further Calculations", vbVesNo)

Decision Maker Programming Codes 
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If inptval 11 -  vbOK Then

FileSavel 
•XIO = X10 + I 
•L = L +  1

End If

If inptval 11 = vbCancel Then

MsgBox "Repeat Your Calculation"

Exit Sub 
End If

End Sub

Sub Consistency)

Dim R As Integer 
Dim C As Integer 
Dim Value As Double 
Dim Temp As Double 
Value = 0#

For R = 1 To NoOfCriteria

ForC = I To NoOfCriteria

grdpair.Row -  R 
grdpair.Col = C 
grdpweight-Row = C 
grdpweight-Col = 1
Temp = (grdpair.Text * grdpweighLText) 
Value = Value + Temp 

NextC
grdpcons.Row - 1 
grdpcons.Col -  R 
grdpcons.Text = Value 
Value = 0#

Next R

End Sub

Sub FDlGridsf)
DimC As Integer 
Dim R As Integer

ForC = I To NoOfCriteria 
grdpair.Col = C 
grdpnormal.Col = C 
grdPairBak-Col -  C

For R = I To NoOfCriteria 
grdpair.Row = R 
grdpnormai.Row = R 
grdPairBak.Row = R 
grdpnormal.Text = grdpair.Text 
grdPairBak.Text = grdpair.Text 

Next R 
NextC
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End Sub

Sub PairW iscComparision() 
On Error GoTo GElOUT

Dim value 1 As Double 
Dim value2 As Double 
Dim value3 As Double 
Dim x As Integer 
Dim C As Integer 
Dim R As Integer
NoOfCriteria = txtNoOfCriteria_Text 
x = 0

ForC = I To NoOfCriteria 
x = x + I
For R = x To NoOfCriteria 

grdpair.Row = C 
grdpair.Col -  C
value I = Formatfgrdpair.Text, "#.0000") 
grdpair.Row = C 
grdpair.Col = R
value2 = Fonnatfgrdpair.Text, "#.0000") 
grdpair.Row = R 
grdpair.Col = C 
vahie3 = valuel / value2 
grdpair.Text = value3 

Next R 
NextC

FillGrids 
Anormal 
Weight 
Consistency 
Exit Sub

GEtOUT:
MsgBox "Check The Pair Values In The Grid.'', vbCriticai. "PairWise Calculation" 
Exit Sub

End Sub 
Sub SynthesisO 

' NoOfCrAlt = NoOfCr Alt-Text 
DimTOTf) As Double 
ReDim TOT(NoOfAfteroative) As Double 
Dim NoC A As Integer 
Dim NoAl As Integer 
Dim R As Integer 
Dim C As Integer 
Dim valuel As Double 
Dim value2 As Double 
Dim v As Double 
Dim x As String

NoCA -  NoOfCrAlt 
NoAl = NoOfAlternative 
For R = 1 To NoAl 

v =0# 
valuel =0# 
value2 - 0#
TOT(R) = 0#
ForC = 1 To NoCA
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GridZCol = R 
Grid2.Row -  C 
valuel = Grid2.Text

TOT(R) = valuel +• TOT(R)
NextC 

Next R

grdSynthesis.Co(s -  NoOfAheraative + I

For C = 1 To NoOfAlternative

grdSynthesis.Row = I 
grdSynthesis.Col = C 
grdSynthesis.Text = TOT(C)

NextC
valuel = TOT(l)
ForC = I To NoOfAlternative

If valuel > TOT(C) Then 
Else

valuel = TOT(C)
R = C 

End If 
NextC
lbisynthesis.Caption = 'Choose Alternative No : '  & R 
Set db = OpenOatabase(App.Path & "V* & 'A lirezantm db')

Set rsSynthesis -  db.OpenRecordsetf'Synlhesis")

For R = 1 To NoAl
rsSynthesis. AddNew
rsSynthesisf "GID") = G
rsSynthesisf'SID”) = S
lstAltematives.List!ndex = R - 1
rsSynthesisf” Alternatives') = IstAItematives.Text
grdSynthesis. Row = 1
grdSynthesis.Col = C
rsSynthesisf'Final Result**) = grdSynthesis.Text
rsSynthesis( "Result") = valuel
rsSynthesis( "Message") -= lblsynthesis.Caption
rsSynthesis.Update
Next R

db.CIose

End Sub

Sub Weightf)

Dim R As Integer 
Dim C As Integer 
ReDim MATRIXfNoOfCriteria)
ReDim MATRIXI(NoOfCriteria)
Dim Value As Double, Temp As Double 
Dim x As Integer 
Dim Y As Double 
Value = 0#

x =  1

For R = I To NoOfCriteria
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For C = I To NoOfCriteria 
grdpnonnaLRow = R 
grdpnormal.Col = C

' Temp = Fonnat(grdpnormal.Text. ’fixed ”)
’ Value = Fonnal(( Value + Temp), ’fixed ")
Temp = Formalfgrdpuornu l-Text, ’#0.0000 ’)
Value = Format(( Value Temp), "#0.0000")

NextC

MATRKfR) = Value 
' MATRIX1(R) -  value • Y 
Value = 0# 
x = x +• I 

Next R

For R = 1 To NoOfCriteria

grdpweighLCol = 1 
grdpweight-Row = R
grdpweigbt.Text = Format(MATRIX(R), ’#0.0000") /  NoOfCriteria 

Next R 

End Sub

Private Sub AboutDcciMaker_CIick()

Fnnabout9.Show 

End Sub

Private Sub ADDCAL_CIick()
Dim I As Integer 

Dim fhn As Object

Set frm = New frmdecsion

cp = InputBoxf’Caption’)

frnuCaption = cp

frm.Show 
End Sub

Private Sub ALtList KeyPress( KeyAscii As Integer) 
' Key Ascii = Asc(UCase(Chr(KeyAscii)))

If Key Ascii = 13 Then 
If Len(Trim(ALtLisLText)) > 0 Then

' '  Istcriteria. Addltem l/Case(txlCrtterias.Text)
Istcritriabak. Addltem UCase(ALtList.Text) 

ALtList.Text = " "
End If 

End If 
End Sub

Private Sub ALtList_LostFocus()
Dim I As Integer
Dim CHARCTER As String
For I = I To Len(ALtLisLText)
If (CHARCTER < "A" Or CHARCTER > "Z") And (CHARCTER < "0" Or CHARCTER > "9") Then
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Beep
ALtListSetFocus 
Exit For 
End If 
Next I

End Sub

Private Sub Aitematives_CbangeO 
SSCommand2. Visible = True 
GrdlnAltDat I. Visible = False 
End Sub

Private Sub Alternatives_KeyPress(KeyAscii As Integer) 
If Key Ascii = 13 Then

If Len(Trim(Altemalives.TexI)) > 0 Then 
AhemalivesList. Addltem UCasefAitematives-Text)

AIternatives.Text = ""

End If 
End If

End Sub

Private Sub AitemativesList_DbICIick()
AlternativesLisLCIear 
End Sub

Private Sub AltPWCalcuIation_ClickO 
'cmdAlternati ve.TOO LTIPTEXT ■= SSS 

Dim a As Integer 
Dim x As Integer

GrdlnAltDat l.Col = 4
For I = I To NoOfAiternative
For R = 1 To NoOfAiternative

grdAlter.Col -  R 
grdAlter.Row = I
grdAiter.Text = GrdlnAhDatl.Text 
GrdlnAltDat I. Col = 4 + R 
Next R
GrdlnAltDat I.Row = GrdlnAltDat I.Row + 1 
Next I

If Not IsNumeric(txtNoOfLeveIs.Text) Then 
MsgBox "Please Enter Numebr o f  Levels" 
txtNoOfLevels = 3 

End If

a = txtNoOfLevels

grdAlter.Col = 0 
grdAlter.Row -  0
If IsNuII(grdAlter.Text) Or Len(Trini( grdAiter.Text)) = 0 Then 

MsgBox "Select Criteria for This Alternative.". vbCriticaL "Alternative" 
Exit Sub 

End If
'If nCriteria = 0 Then 

sCriteria = lstcritriabak.Text 
'sCriteria = Label I(IO).Caption 
nCriteria = nCriteria <• 1
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x -  Istcritriabak-Listlndex 
' x = Labell(lO).Caption 
nLindex = x + I + nLindex 
Istcritriabak-Removeltem x 

’End If

AitComparision
AltConsisIndex

PloLAltData

End Sub

Private Sub diartdisplay_CIick()

RdoadData 
CreatChart 
xLApplication.Quit 
Set xl = Nothing 
Exit Sub

End Sub

Private Sub cmdAGridHead_CtickO 
Dim x As Integer 
x = IstAltematives.ListCount 
If  x o  NoOfAiternative Then
MsgBox "No. O f Alternatives Does Not Match The Alternative Count ", vbCriticaL "Test Project" 
Exit Sub 

End If

For I = 0 To x - 1 
grdAlter.Row = 1 + 1 
grdAlter.Col = 0 
grdAnormaLRow = 1 + 1 
grdAnonnaLCoI = 0 
grdAItBak.Row = 1 + 1 
grdAItBak.Col = 0 
lstAItematives.ListIndex = I 
grdAiter.Text = IstAlternatives.Text 
grdAnonnaLText = IstAhernativesText 
grdAltBak.Text = lstAltematives.Texl 

Next
For I = 0 To x - I 

grdAlter.Col = 1+1 
grdAlter.Row = 0 
grdAnonnaLCoI = 1 + 1 
grdAnormaLRow = 0 
grdAltBak.Col = 1 + 1 
grdAItBak.Row = 0 
IstAltematives. Listlndex = I 
grdAiter.Text = lstAltematives.Text 
grdAnonnaLText = IstAlternatives.Text 
grdAltBak.Text = lstAltematives.Text 

Next
For I = 0 To x - I 

grdAweightRow = 1+1 
grdAweightCoI = 0 
lstAItematives.ListIndex = I 

grdAweightText = IstAhematives.Text 
Next I
For I = 0 To x - I
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grdAcons.Row =0 
grdAcons.Cot = 1 + 1 
lstAlternatives.List!ndex = I 

grdAcons.Text = IstAItematives-Text 
Next I

End Sub

Private Sub cmdAItAdd_ClickO

If NoOfCrAJt = 0 Or IsNull(NoOfCrAh) Then Exit Sub 
AddAIternatives 

End Sub

Private Sub Cmbtype2_CUckQ 
Dim se!2 As String 
se!2 = CmbtypeZText 
Select Case sel2

Case "2D-Bar”
GraphZGraphType = gphBar2D 

Case "2D-Pie"
GraphZGraphType = gphPie2D 

Case "3D-Bar"
GraphZGraphType = gphBar3D 

Case "3D-Pie"
GraphZGraphType = gphPie3D 

Case “Area"
GraphZGraphType = gphArea 

Case "Gantt"
GraphZGraphType = gphGantt 

Case "HLC"
GraphZGraphType = gphHLC 

Case "Line"
GraphZGraphType = gphLine 

Case "Polar"
GraphZGraphType = gphPoIar

Case "SCATTER"
GraphZGraphType = gphScatter 
Case Else
GraphZGraphType = gphLine 
End Select
GraphZDrawMode = 2 

CmbtypeZ Visible = False 
End Sub

Private Sub Cmbtype ClickQ 
Dim set As String 
sel = Cmbtype.Text 
Select Case sel 
Case "3D-Bar”
Graphl.GraphType = gphBar3D 
Case "2D-Bar"
Graphl.GraphType = gphBaiZD 
Case "2D-Pie"
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Graphl.GraphType = gphPie2D 
Case "3D-Pie"
Graphl.GraphType = gphPie3D 
Case "Line"
Graphl.GraphType = gphLine 
Case "Area"
Graphl.GraphType = gphArea 
Case "Gantt"
Graphl.GraphType = gphGantt 
’ Case "Log/Lin"
' Graphl.GraphType = gphlog / Lin 
Case "Polar"
Graphl.GraphType = gphPoIar 
Case "HLC"
Graphl.GraphType -  gphHLC 
Case "SCATTER" 
Graphl.GraphType = gphScatter 
Case Else
Graphl.GraphType = gphLine 
End Select
Graphl.DrawMode = 2 
Cmbtype. Visible = False 
End Sub

Private Sub Cmbtype3_Click() 
Dim seD As String 
seD = Cmbtype3.Text 
Select Case seD 
Case “2D-Bar”

Graph3.GraphType = gphBar2D 

Case "2D-Pie"
Graph3.GraphType = gphPie2D 

Case "3D-Bar"
Graph3.GraphType = gphBar3D 

Case "3D-Pie"
Graph3.GraphType = gphPie3D 

Case "Area"
Graph3.GraphType = gphArea 

Case "Gantt"
Graph3.GraphType = gphGantt 

Case "HLC"
Graph3.GraphType = gphHLC 

Case "Line"
Graph3.GraphType = gphLine 

Case "Polar”
Graph3.GraphType = gphPoIar

Case "SCATTER" 
Graph3.GraphType -  gphScatter 
Case Else
Graph3.GraphType = gphLine 
End Select

Graph3.DrawMode = 2 
Cmbtype3. Visible = False
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End Sub

Private Sub cmdAhernative_CIick()
'cmdAitemative.TOOLTIPTEXT = SSS 
Dima As Integer 
Dim x As Integer

GrdlnAbDatl.Col = 4
For I = 1 To NoOfAiternative
For R = 1 To NoOfAlternative

grdAlter.Col -  R 
grdAlter.Row = I
grdAiter.Text = GrdlnAltDat 1.Text 
GrdlnAltDat 1 .Col = 4  + R 
Next R
GrdlnAltDat 1 .Row = GrdlnAltDat 1 .Row + 1 
Next I

If Not IsNumeric(txtNoOfLevds.Text) Then 
MsgBox "Please Enter Numebr o f  Levels" 
txtNoOfLevels = 3 

End If

a  = txtNoOfLevels

grdAlter.Col = 0 
grdAlter.Row = 0
If IsNullfgrdAher.Text) Or Len(Trim(grdAlter.Text)) = 0 Then

MsgBox "Select Criteria for This Alternative:", vbCriticaL "Alternative" 
Exit Sub 

End If
I f  nCriteria = 0 Then

sCriteria = lstcritriabak.Texl 
'sCriteria = Label l(10).Caption 
nCriteria = nCriteria + I 
x = lstcritriabak. Listlndex 

' x = LabelI(10).Caption 
nLindex = x +• 1 + nLindex 
lstcritriabak. Remo veltem x 

'End If

AhComparision
AltConsisIndex

' I f  NoOfCrAlt = 0 O r IsNuUfNoOfCrAlt) Then Exit Sub 
'AddAltematives

PIotAhData

End Sub

Private Sub cmdExit_ClickO 
Unload Me 

End Sub

Private Sub Command2_CIickO 
If MSFIexGridl.GridLinesFixed < 3 Then 
MSFIexGridl.GridLinesFixed = MSFlexGridl.GridLines + I 
Else
MSFIexGridl.GridLinesFixed = 0 
End If 
End Sub
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Private Sub CommandlClickO
If  MSFIexGridl.GridLines < 3 Then
MS FlexGrid I .GridLines = MSFIexGridl.GridLines + 1
Else
MSFIexGridl.GridLines -  0 
End If 
End Sub

Sub Command44_CIick()
Dim I As Integer 
Dim NOcr As Integer

NOcr = 4 'NoOfCriteria.Text 
Dim snglnew(4) As Single 

Graph I .GraphTitie = ’Criteria Weights’*

Graphl.NumPoints = 4 
Graph I .ThisPoint = 1 
Graphl.AutoInc = 1 
For I = I To 4 
snginew(4) = Rnd(I) *1 + 1 
grdpweighLCol -  I 
grdpweighLRow = I

Graph 1 .GraphData = grdpweight-Text

Tstcriteria. Listlndex = i - I 
'Graphl.LabelText -  1st criteria 
Next I
For I = I To 4 
snglnew(4) = Rnd(l) *1 + 1 
grdpweighLCol = 0 
grdpweightRow = I

Graph I. LabelTexl = grdpweight-Text 

Graph 1 .DrawMode = 2 

Next I 

End Sub

Private Sub CrinData_CIicfcO

Dim DM As Variant 
Dim MO As Variant 
Dim DM1 As Variant 
Dim MOl As Variant

On Error Resume Next

GridlnputData. Visible = True 
GrdlnAltDat 1. Visible = True

DecisonMakerName.Text = "" 
MainObjective-Text = 
txtNoOfLeve!s.Text = "" 
NoOfCrNode.Text = ""
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Istcriteria.C fear 
list I.Clear 
ListCRALT.Clcar 
text2.Text = "  
Text4.Text = "" 
LstCrNodes.CIcar 
LstLevels.Clear 
NofCrLisLCIear 
Altemati vesList-C lear 
ListCRALT.Clcar 
NoOfCrAItText = "" 
txtCriteriaAIt-Text = ""

'SSCotnroand3. Visible = False 
tabDecision.TabEnabled(0) = True 
tabDecision.TabEnabled(3) = True 
tabDccision.TabEnabled(4) = True 
tabDecision.TabEiiabled(S) -  True

Set db = OpcnDalabase(App.Path & "\" & "AIirezam.mdb") 
Set rsCrln = db.OpenRecordset("CriteriaInpul")
Set rsAltln = db.OpenRecordset("Alternatives Input")

Set rsLCANo = db.OpenRecordset("LevCrAltNo")
FN = Input Box( "File Name?")

rsLC ANo. Index = "FileName” 
rsLCANo.Seek FN

If  rsLCANo.NoMatch = True Then

MsgBox "File Does Not Exist"
■End

Else

Retrieve RALTNO
CRDataRetrieve
AltDataRetrieve

End If

End Sub

Private Sub CrNodeName_ChangeO 
SSCommand3. Visible = True 
GridlnputData. Visible -  False 
1st criteria. Cl ear 

listl .Clear 
ListC RALT.CIear

End Sub

Private Sub CrNodeNamel _KeyPress(KeyAsdi As Integer) 
If  Key Ascii = 13 Then 
If Len(Trini(CrNodeNameI.Text)) > 0 Then 
LstCrNodes.AddItem UCase(CrNodeNamel.Text)

CrNodeNamel. Text = ""
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End If 
End If

End Sub

Private Sub CrNodeNamel_LostFocus() 
CrNodeNamel = CrNodeNamel.Text 

End Sub

Private Sub CrNodeNamel GotFocusQ 
CrNodeName 1 .Text = ""
End Sub

Private Sub CrNodeNameKeyPress(KeyAscii As Integer)
I f  Key Ascii = 13 Then

If  Len(Trim(CrNodeName.Tej(l)) > 0 Then 
LstCrNodes. Addltem UCasefCrNodeName.Text)
’ ListCRALT. Addltem UCase(txtCriteriaAlt.Text) 
CrNodeNamc.Texl = ""

End If 
End If 

End Sub

Private Sub DecisonMakerNameKeyPress( Key Ascii As Integer)

Sgrname -  DecisonMakerNamc-Text 
I f  Key Ascii -  13 Then 
SendKeys "{TAB}", True 

End If

End Sub

Private Sub DISPLAYOTHERTBS_ClickO 
tab Decision/Tab Enab(ed( 1) ~ True 
tabDecision.TabEnabled(2) = True 
tabDecision.TabEnabled(4) = True 
tabDecision.TabEnabled(5) -  True 
End Sub

Private Sub Filenew Click0

Dim I As Integer 
Dim frm As Object

Set frm = New frmdecsion 
cp = Input Bo x("Caption") 
frm. Caption = cp 
frm.Show

End Sub

Private Sub fiIexit_Clicfc()
Unload Me 

End Sub

Private Sub Form_Load()

tabDecision.TabEnabled(0) = False 
tabDccision.TabEnabled( I ) = True
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tabDecision.TabEnabled(2) = True

tabDecision.TabEnabIed(3) = False 
tabDecision.TabEnab!ed(4) = False 
tabDecision.TabEnablcd(5) = False

GrdHead InOat

Graph 1. Visible -  False 
Graph2. Visible = False 
Graph3. Visible = False

GrdlnAltDatl. Visible = False 
GridlnputData. Visible = False

Set db = OpenDatabase(App.Path & "V* & “Alirezam.mdb") 
Set rsGroup = db.OpenRecordset(”Groups")
Set rsSub = db.OpenRecordsetCSubGroup")
Set rsMC = db.OpenRecordsel("MAINCR")
Set rSsc2 = db.OpenRecordset("SubCr2")
SetrsSC3 = db.OpenRecordset("SubCr3)
Set rsSC4 = db.OpenRecordset(*SubCr4'0
Set rsACW2 = db.OpenRecxjrdset(’'AltCrWetght2")
Set rsACW3 = db.OpenReeordset(aAltCrWeigbt3”)
Set rsACW4 = db.OpenRecordsetCAltCrWeight4")
Set rsACW 5 = db.OpenRecordsetC’AltCrWeightS”)
Set rsSynthesis = db.OpenRecordsetCSynthesis")

Do Until rsGroup. EOF

rsGroup. Delete 
rsGroup.MoveNext 

Loop

Do Until rsSub.EOF 
rsSub.Delete 
rsSub.MoveNext 
Loop

Do Until rsMC.EOF

rsMC.Delete
rsMC.MoveNext
Loop

Do Until rSsc2.EOF 
rSsc2. Delete 
rSsc2.MoveNext 
Loop

Do Until rsSC3.EOF

rsSC3.Delete 
rsSC3. MoveMext 

Loop

Do Until rsSC4.EOF 
rsSC4.Delete 
rsSC4. Mo veNext 
Loop
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Do Until rsACW2.EOF

rsACWZ Delete

rsACWXMoveN'ext
Loop

Do Until rsACW3XOF 
rsACW3 .Delete 
rsACW3.MoveNext 
Loop

Do Until rsACW4.EOF 
rsACW4JJelete 
rsACW4.MoveNext 
Loop

Do Until rsACW5.EOF

rsACW5J3eletc

rsACWS.MoveNext
Loop

Do Until rsSynthesis.EOF

rsSynthesis. Delete 
rsSynthesis. MoveN ext

Loop

End Sub

Private Sub fonnprint_CIidc() 

PrintForm 

End Sub

Private Sub grdAlterKeyDo wn(KeyCode As Integer, Shift As Integer) 
For I = grdAher.SelStartCol To grdAlter.SelEndCol

grdAIter.ColWidth(I) = 600

Next I 
End Sub

Private Sub grdAlterKey Press( Key Ascii As Integer)

If Key Ascii = 13 Then 
grdAiter.Text = FormalfgrdAlter.Texl, "tt.O")
SendKeys “{RIGHT}", True 
Exit Sub 

End If
If  KeyAscii = 8 Then 

If Len(Trim(grdAIter.Text)) > 0 Then
grdAiter.Text = MidfgrdAIter.Text, 1, Len( grdAiter.Text) - 1) 

End If
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Exit Sub 
End If

grdAiter.Text = grdAiter.Text & Chr( Key Ascii) 

End Sub

Private Sub grdAweigbtI_DbICIidcO 
grdAweigbt l.Col = I 
grdAweigbt 1 .Row = 0
grdAweight 1.Text = "ALTERNATIVES WEIGHT"

Far I = grdAweigbt I.SelStartCoI To grdAweigbt I.SeiEndCol

grdAweightl.ColWidtb(I) = 4000

Next I 
End Sub

Private Sub GrdlnAltDat 1 DblClickO

On Error Resume Next 
"On Error GoTo GEtOUT

GrdlnAltDat 1 .Col = 1 
grdAlter.Col = 0 
grdAlter.Row = 0
grdAiter.Text = UCase(GrdInAltDat I .Text) 
txtCriteriaAlLText = UCase(GrdInAltDatI.Text) 
Label l(10).Caption = UCase(grdAlter.Text) 
grdAweigbt l.Col = 0 
grdAweigbt 1.Row = 0

grdAweigbt 1.Text = UCasefGrdlnAItDatl.Texl)

GrdlnAltDat l.Col = 2

txtNoOfAlternatives = GrdlnAltDat 1.Text

If IsNulI(txtNoOfAltematives.Text) = True O r Len(TrimftxtNoOfAbematives.Text)) = 0 Then 
Else

grdAlter.Cols = txtNoOfAfternatives.Text +• 1 
grdAIter.Rows = txtNoOfAbematives.Text + 1 
grdAweigbt I.Rows = txtNoOfAbematives + 1 
grdAweightl.Cols = txtNoOfAbematives + I 
grdAnormaLCols = txtNoOfAhematives.Text +• I 
grdAnonnaLRows = txtNoOfAhematives.Text + I 
grdAltBak.Cols = txtNoOfAhematives.Text +• 1 
grdAltBak-Rows = txtNoOfAltematives.Text + I 
grdAweigbtRows = txtNoOfAbematives ^ I

grd.AweightCols = NoOfCrAb +• I 
grdAcons.Cols -  txtNoOfAbematives + I

NoOfAberaative = txtNoOfAltematives.Text 
End If 
nCriteria - 0
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For R = I To NoOfAiternative 
GrdlnAltDatl.Col = 3 
‘GrdlnAltDatI.Row -  I 
grdAlter.Col = 0 
grdAlter.Row = R

grdAiter.Text = UCase(GrdInAltDat 1 .Text) 
grdAweight l.Col = 0 
grdAweightl.Row = R

grdAweigbtl.Text = UCase(grdAlter.Text)' UCase(grdAlter.Text) 
■GridAltDala-Row -  2 
grdAweight-CoI -  0 
grdAweight. Row = R
grdAweight-Text = UCasefgrdAweight I .Text) 
txlalternatives = GridAItDala-Text 
grdAlter.Row = 0 
grdAlter.Col = R
grdAiter.Text = UCase(grdAweighl-Texl)

GrdlnAltDatl.Col = 3 + R 
GrdlnAltDatl.Row = GrdlnAltDat 1.Row - R 
GrdlnAltDatl.Texl = UCascfgrdAIter.Text)

GrdlnAltDatl.Row -  GrdlnAltDatl.Row -i- R 
GrdlnAltDat 1 .Row = GrdlnAltDatl.Row + 1

Next R 

1 =  1
For I = GrdlnAltDat I. Sel StartCol To GrdlnAltDat l.SelEndCol 

GrdlnAltDat I .Col Width(I) = 600 

Next I

GrdlnAItDatl. Visible = True 

End Sub

Private Sub GrdInAItDatlKeyPress( Key Ascii As Integer)
Dim I As Integer

If  Key Ascii = 13 Then
GrdlnAltDat 1 .Text = FormatfGrdlnAltDatl.Text, "#.00000")

SendKeys "{RIGHT}”. True 
Exit Sub 

End If
I f  Key Ascii = 8 Then

If Len(Trim(GrdInAltDatl.Text)) > 0 Then
GrdlnAltDat 1 .Text = Mid(GrdInAltDatl.Text, I, Len(GrdInAItDat I .Text) - I) 

End If 
Exit Sub 

End If

1 =  1
For I -  GrdlnAltDat I.SelStartCol To GrdlnAltDat l.SelEndCol 

GrdlnAltDatl.Col Widlh( I) = 800
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Next I

GrdlnAltDat 1.Text = GrdlnAltDat I.Text & Cbr(Key Ascii) 
End Sub

Private Sub grdpairKcyDown(KeyCode As Integer. Shift As Integer) 
For I -  grdpair.SelStaitCol To grdpair.SelEndCol

grdpair.Co!Width(I) = 600

Next I 

End Sub

Private Sub grdPairKeyPress( Key Ascii As Integer)

IT Key Ascii = 13 Then 
grdpair.Text = Formalf grdpair.Text, "#0.0")
SendKeys "{RIGHT}". True 
Exit Sub

End If
If Key Ascii = 8 Then

If Len(Triin(grdpair.Text)) > 0 Then
grdpair.Text = \lid ( grdpair.Text, I. Len(grdpair.Text) - 1)

End If 
Exit Sub

End If

grdpair.Text = grdpair.Text & ChrfKeyAscii)

End Sub

Private Sub grdpweightDbiClickf) 
grdpweighLCoI = 1 
grdpweighLRow = 0
grdpweighLText = "CRITERIA WEIGHT"

For I = grdpweight-SelStartCoI To grdpweight-SelEndCol 

grdpweight-CoIWidtbfl) = 4000

Next I 
End Sub

Private Sub Grid4_CIick()
For I = GridlnputData-SelStartCol To GridInputData.SeIEndCol 

GridInputData.ColWidth(I) = 830

Next I 
End Sub

Private Sub Grid4_DbICIick()
Dim R As Integer 
GridAltData. Row = I 
GridAItData.CoI -  I
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grdAlter.Col = 0 
grdAlter.Row = 0 
grdAiter.Text = GridAhData.Te.xt 
GridAltDala-Row = 2 
GridAhData.Coi = 1

lstcritriabak.Listlndex = R - 1
lstcritriabak. Addltem UCase(GridAltData.Text)
ListCRALT. Addltem UCase(GridAItData.Text)

GridAltData.Col = 3 
GridAltData. Row = 1 
txtNoOfAhematives -= GridAhData.Text 
GridAltData.Col = 3 
GridAltData.Row = 2 
txtahernatives = GridAItData.Text

If IsNull( txtNoOfAitematives.Texl) = True O r Len(Trim(txtNoOfAltematives.Texl)) -  0 Then 
Else

grdAlter.Cols = txtNoOfAhematives.Text + I 
grdAlter.Rows = txlNoOfAhematives.Text + 1 
grdAnormaLCols = LxtNoOfAitematives.Text + 1 
grdAnonnaLRows = txtNoOfAltematives.Text + 1 
grdAltBak.CoIs = LxtNoOfAitematives.Text +• 1 
grdAltBak-Rows = txlNoOfAltematives.Text + I 
grdAweight-Rows = txtNoOfAhematives + 1 
‘grdAweight Cols = txtNoOfCriteria + 1 
grdAweighLCols = NoOfCrAh + I 

grdAcons.Cols = txtNoOfAhematives + 1 
IstAltematives. Clear
1st critriabak.C leaf THIS PROGRAMMING CODE IS FROM EFORE

NoOfAiternative = LxtNoOfAIteraatives.Text 
End If 
nCriteria - 0

End Sub

Private Sub Grid4_KeyPress(KeyAscii As Integer)
Dim I As Integer

If Key Ascii = 13 Then
GridInputData.Texl = Format(GridInputData.Text "#.00000")

SendKeys "{RIGHT}". True 
Exit Sub 

End If
If Key Ascii = 8 Then 

I f  Len(Trim(GridlnpulData.Text)) > 0 Then 
GridlnputData.Text = Mid(GridInputData.Text, I, Len(GridInputData.Texl) - I )

End If 
Exit Sub 

End If

1 = 1
For I -  GridInputData.SelStartCol To GridInputData.SelEndCol 

GridInputData.ColWidth(I) = 830 

Next I

GridInputData.Text = GridInputData.Text & Chrf Key Ascii)
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End Sub

Private Sub Grid3 _DblClick() 
GrdlnAltDatl.Col = 1 
grdAlter.Col = 0 
grdAlter.Row = 0
grdAiter.Text = UCase(GrdInAhDat 1 .Text) 
txtCriteriaAltText = UCase(GrdInAltDat 1 .Text) 
Label I(10).Caption = UCase(grdAlter.Text) 
grdAweight I Col = 0 
grdAweightl.Row = 0

grdAweight I.Text = UCase(GrdInAitDatI.Text)

ListCRALT_AddItem UCase(grdAiter.Text) 
txtCriteriaAltText =

GrdlnAltDatl.Col -  2 
'GridAltData. Row = l 
txtNoOfAhematives = GrdlnAltDatI.Text

If IsNull(txtNoOfAItematives.Texl) = True Or Len(Trim(txtNoOfAhematives.Text)) = 0 Then 
Else

grdAlter.CoIs = txtNoOfAhematives.Text + 1 
grdAlter.Rows = txtNoOfAItematives.Text + I 
grdAweightl.Rows = txtNoOfAhematives + 1 
grdAweightl .Cols = txtNoOfAItematives + 1 
grdAnormaLCoIs = txtNoOfAhematives.Text + 1 
grdAnormaLRows = txtNoOf Altematives.Text + 1 
grdAltBak.Cols = txtNoOfAhematives.Text + 1 
grdAltBalc. Rows = txtNoOfAltematives.Text + I 
grdAweighLRows = txtNoOfAhematives + I

grdAweighLCols = NoOlCrAh ■*-1 
grdAcons.Cols = txtNoOfAhematives +• I 
IstAhematives.CIear
IstcritriabaJcCIear" THIS PROGRAMMING CODE IS FROM EFORE 

NoO fAhemati ve = txtNoOfAltematives.Text
End If

nCriteria = 0

For R = 1 To NoOfAiternative 
GrdlnAltDatl.Col = 3 
■GrdlnAltDatl.Row -  I 
grdAlter.Col = 0 
grdAlter.Row = R 
grdAweight l.Col = 0 
grdAweightl.Row = R

grdAiter.Text •= UCase(GtdInAhDatl.Texl) 
grdAweightl.Text = UCase(grdAlter.Texl)
GridAltData.Row -  2 
grdAweight.CoI = 0 
grdAweight.Row = R
grdAweighLText = UCase(grdAweight 1 .Text) 
txtahernatives -  GridAltData.Text 
grdAher.Row = 0 
grdAher.Col = R
grdAher.Text = (JCase(GrdInAltDatl.Text)
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GrdlnAltDatl.Col = 3 + R
GrdlnAltDat 1 .Row = GrdlnAltDatl.Row .  R
GrdlnAhDatl .Text = UCasefgrdAher.Text) 1stcriteria.Text

GrdlnAltDatl.Row = GrdlnAltDatl.Row + R 
GrdlnAltDat 1 .Row = GrdlnAltDatl.Row + 1 
'GrdlnAltDatl.Row = R

Next R 

1 = 1
For I = GrdlnAhDatl.Sel S tarted  To GrdlnAhDatl.SelEndCol

GrdInAltDatl.ColWidth(I) = 1000

Next I 
End Sub

Private Sub grdSynthesis_DblClicfcO
For I = grdSynthesis.SelStartCol To grdSynthesis.SelEndCol

grdSynthesis.ColWidth(I) = 2000 
Next I 
End Sub

Private Sub GridInputData_DblClick()
Dint R As Integer

On Error Resume Next

GridInputData.Col = I

grdpair.Col = 0 
grdpair.Row = 0
GridInputData.Text = UCase(GridInputDaIa.Text) 
grdpair.Text -  GridInputData.Text 
grdpwetghLCol = 0 
grdpweight-Row = 0 
grdpweigbLText = GridInputData.Text 
La be!4(0). Caption = GridInputDala.Text

Grpname = grdpair.Text 
GridInputData.Col = 3 
txtNoOfCriteria = GridInputData.Text

If IsNuU(txtNoOfCriteria.Text) = True Or Len(Triin(txtNoOfCriteria.Text)) = 0 Then 
Else

grdpair.Cols = txtNoOfCriteria.Text + 1 
grdpair.Rows = txtNoOfCriteria.Text + I 
grdpnoraiai.Cols = LxtNoOfCriteria-Text + I 
grdpnormaL Rows = txtNoOfCriteria.Text + 1 
grdPairBak-CoIs = txtNoOfCriteria.Text +• I 
grdPairBak.Rows = IxtNoOfCriteria-Text *■ 1 
grdpweighLRows -  txtNoOfCriteria + 1 
grdpcons-Cols = txtNoOfCriteria 1 

"" lstcriteria.Clear

Decision Maker Programming Codes 
Novemebr 1998

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

154

NoOfCriteria = txtNoOfCriteria.Text 
End If

GridlnputData-Col = 2
lablevel( I ).Caption = Gri(flhputData.Text
lableveI(2).Captioa -  lablevel( 1). Caption + I

For R = 1 To NoOfCriteria

GridInputOala.Col = 4

grdpair.Col = 0 
grdpair.Row -  R 
grdpweightRow = R 
grdpweigbLCoI = 0
GndInputData_Text -  UCase(GridInputData.Text) 
grdpair.Text = GridInputData.Texl 
grdpweight-Text = grdpair.Text 
1stcriteria.Addbem UCase(grdpair.Texl) 
grdpair.Row = 0 
grdpair.Col = R
grdpair.Text = GridInputOata.Text

GridInputData.Col = 4 + R 
GridlnputData. Row = GridlnputData. Row - R 
GridInputData.Text = UCase(grdpair.Text) 2stcriteria.Text 
GridInputData.Row = GridlnputData. Row + R 
GridlnputDataJiow = GridInpulData.Row + I

Next R

GridlnputData. Visible = True 
SSCommand3. Visible = False 
End Sub

Private Sub GridInputDa!a_KeyPress( Key Ascii As Integer)
Dim I As Integer

If Key Ascii = 13 Then
GridlnputData Text -  Format(GridInp< it Data. Text. "#0.00000")
SendKeys "{RIGHT}". True 
Exit Sub 

End If
If Key Ascii = 8 Then 

If Len(Trini(GridInputDala.Text)) > 0 Then 
GridInputData.Text = Mid(GridInputData.Text, I, Len(GridInputData.Text) - I ) 

End If 
Exit Sub 

End If

1 = 1
For I -  GridInputData.SeIStartCol To GridlnputData-SelEndCol 

GridInputData.CoIWidth(I) = 800 

Next I

GridInputData.Text = GridInputData.Text & ChrfKeyAscii)
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End Sub

Private Sub LevelNo_Change()
SSCotnmand3.Visible = True 
GridlnputData. Visible = False 
End Sub

Private Sub Le veINoKeyPress( Key Ascii As Integer) 
LevelNo = LevelNo.Text

If  Key Ascii = 13 Then
If Len(Triin(LeveINo.Text)) > 0 Then 
LstLevels. Addltem UCase( LevelNo.Text)
' ListCRALT.Addhem UCascftxtCriteriaAlLText) 
LevelNo.Text * ""

End If 
End If

End Sub

Private Sub Leve!No_LostFocus()
veINo = LevelNo.Text
If Not IsNumeric(LevelNo.Text) Then

MsgBox "Please Enter a  Level Ntunebr"
LevelNo = LevelNo.Text 

End If 
End Sub

Private Sub listl_DbICIick() 
list I.Clear 
End Sub

Private Sub ListCRALT_DbIClick()
ListCRALT.Clcar 
End Sub

Private Sub lstcriteria_DbIClick()
lstcriteria.CIear
list I.Clear
ListCRALT.Clcar
End Sub

Private Sub IstcritriabalcCIickO

Labell(10).Caption = lstcritriabak.Text 
Labell( 10). Caption = ALtLis.Text 

End Sub

Private Sub LstCrNodes DblClickO 
LstCrNodes. Clear 
End Sub

Private Sub LstLevels_DblCIicfcO
LstLevels.CIear
End Sub

Private Sub MainObjective_KeyPress(KeyAscii As Integer)

If Key Ascii = 13 Then 
SendKeys "{TAB}", True 
End If
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inptval = MainObjective.Text

If  Len( inptval) = 0 Then 
MsgBox T ry  Again"

End If 
End Sub

Private Sub NoCrNodes_KeyPress( Key Ascii As Integer) 
I f  KeyAscii = 13 Then

SendKeys "(TAB)", True 
End If 

End Sub

Private Sub NoCrNodesLostFocusO
I f  IsNulI(NoCrNodes.Text) = True O r Len(Trim(NoCrNodes.Text)) = 0 Then 

Else

NoCrNodes = NoCrNodes.Text

End If 
End Sub

Private Sub NofCrList_DbiClick()
NofCrLisLCIear
End Sub

Private Sub NoOfCrAit_ChangeO 
SSConunand2. Visible -  True 
GrdlnAhDatl. Visible = False 
End Sub

Private Sub NoOICtNode_Change()
SSCommand3. Visible -  True 
GridlnputData. Visible -  False 
Istcriteria.Clear 

list 1.Clear 
ListCRALT.Clcar

End Sub

Private Sub NoOfCrNode_KeyPress( KeyAscii As Integer) 
If  KeyAscii = 13 Then

SendKeys "{TAB}". True 
End If
NoOfCrNode -  NoOfCrN'ode.Text 

End Sub

Private Sub NoOfCrNode LostFocusQ

If  Not IsNumeric(NoOiCrNode.Text) Then
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MsgBox ’Please Enter Numebr o f  Criteria Nodes'* 
NoOfCrNode- 0  

End If

If (NoOfCrNode.Text) -  0 Then
MsgBox "Please Enter Numebr o f  Criteria Nodes" 

* NoOfCrNode = 1 
End If

If IsNull(NoOfCrNode.Text) = Title Or Len(Trim(NoOfCrNode.Text)) = 0 Then 

Else

LstCrNodes.CIear 
' ListC RALT.C lear 
NoOfCrNode = NoOfCrNode.Text 

End If 
End Sub

Private Sub PairWC_CIick()

GREADHEADI 
Dim x As Integer 
Dim L As Integer 
Dim R As Integer

' ENTER DATA FOR COL 5 + -----------

GridlnputData-Col = 5

For R -  I To NoOfCriteria

For I = 1 To NoOfCriteria

grdpair.Row - R 
grdpair.Cof = I
grdpair.Text = GridInputData.Text 
GridInputData.Col = 1 + 5 ‘GridInputDala.Cof + 1 
Next I
GridInputData.Row = GridlnputData-Row + I 

Next R

' END OF ENETERING DATA------------------

If NoOfCriteria = 0 Or lsNull(NoOfCriteria) Then Exit Sub 
PairW iseComparision 
Conslndex 
PlotDala

End Sub

Private Sub PAIRWISECOMP_CIick()

'GREADHEADI 
Dim x As Integer 
Dim L As Integer 
Dim R As Integer
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• ENTER DATA FOR COL 5 + -----------

GridInputData.Col = S

For R = I To NoOfCriteria

For I -  I To NoOfCriteria

grdpair.Row = R 
grdpair.Co! = I
grdpair.Text -  GridInputData.Text 
GridInputData.Col -1  + 5 ’GridInputData.Col + 1 
Next I
GridInputData.Row = GridlnputData. Row + 1 

Next R

’ END OF ENETERING DATA-----------------

If  NoOfCriteria = 0 Or IsNuU(NoOfCriteria) Then Exit Sub 
PairWiseComparision 
Conslndex 
PlotDala

End Sub

Private Sub SaveIn_Clidc()
' Savein. Enabled = False 
SaveCrlnput 
SaveAItlnput 
SaveCrAltNodeLeNo

End Sub

Private Sub SSCmdSyntbesis_CIicfc() 
On Error Resume Next

SynthesisF

Data? Refresh 
PlotDataSyntheis 
Graph3. Visible = True 
DispDatlnExcel.Enabled = True 

End Sub

Private Sub Text3_ChangeO 
If KeyAscii = 13 Then 

Tstcriteria.Clear 
Istcritriabak.CIear 
SendKeys "{TAB}", True 

End If 
End Sub

Private Sub SSCommand4_CIicfc() 
Dim I As Integer 
GrdlnAltDatl.Col = 3 
For I = 1 To NoOfAiternative 
For R = I To NoOfAiternative

grdAlter.Col = R 
grdAlter.Row = I

Decision Maker Programming Codes 
Novemebr 1998

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

159

grdAiter.Text ■= GrdlnAhOatl.Text 
GrdlnAltDatl.Col = 3 + R 
Next R
GrdlnAltDatl.Row = GrdlnAltDatl.Row + 1 
Next I 
End Sub

Private Sub SSCommandl 1 l_Click()
I f  KeyAscii = 13 Then

If Len(Trim(txlCritcrias.Texl)) > 0 Then 
1st criteria. Addltem UCase(ridCriterias.Text) 
list!. Addltem UCase(txtCriterias.Texl) 
ListCRALT. Addltem UCase(txtCriterias.Text)

txlCriterias-Text =

End If 

End If
tabDecision.TabEnabled(0) = True

tabDecisian.TabEnabled(3) -  True 
tabDecisioa.TabEnabled(4) = True 
tabDccision.TabEnabled(5) - True 

End Sub

Private Sub SSCommand2_ClickO
Dim DD As String
Dim YY As Integer
Dim R2 As Integer
Dim FI As Integer
On Error GoTo GEtOUT
GrdlnAltDat 1. Visible = True

Text4.Text = NoOfAiternative

Saveln. Enabled = True 
For R = 1 To 30 
ForRl = I To 999 
GrdlnAltDatl.Col = R 
GrdlnAltDatl.Row = RI 
GrdlnAltDatl.Text = ""

Next RI 
Next R

FI = I
GrdlnAltDatl.Col = 1 
GrdlnAltDM 1 .Row = I

R = 1

ListCRALT.Listlndex = R - 1 
GrdlnAltDatl.Text = ListCRALT.Text 
'GrdlnAltDatl.Text -

For I -  1 To NoOfCrAlt - 1 
'FI = (NoOfAiternative + I) + FI 
FI -  (NoOfAiternative + 2) + FI 
GrdlnAltDatl.Row = FI

•GrdlnAltDatl.Row = (NoOfAiternative * I) + (2 •  I) + 1 
ListCRALT.Listlndex = 1 -1  
GrdlnAltDatl.Text = ListCRALT.Text
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Next I

GrdlnAhDatl.Col = 2 
GrdlnAltDatl.Row = 1

GrdlnAltDat 1.Text -  txtNoOfAhematives 
For I = 1 To NoOfCrAh - 1

'FI = (NoOfAhemative + 2) + FI 
'GrdlnAltDatl.Row = FI

GrdlnAltDatl.Row = (NoOfAhemative • I) + (2 * I) + 1

GrdlnAltDatl.Text = txtNoOfAhematives 
Next I

GrdlnAltDatl.Col = 3

For R = I To NoOfAhemative 
GrdlnAltDatl.Row = R 
Alternatives List Listlndex = R - I 
GrdlnAltDatl.Text = AltemativcsLisLText 

Next R

ForR = 1 ToNoOfCrAh- 1 
C = R * NoOfAhemative + (2 • R)

For RI = I To NoOfAhemative 
GrdlnAltDatl.Row = C + R I '- 1 
AltemativesListListlndex = RI - I

GrdlnAltDatl.Text = AhemativesListText 
Next RI

Next R

GEtOUT:

Msg = Msg & Chr(I3) & "Are you Sure Your Data is Correc"

DD -  MsgBoxfMsg. vbOKCancel) 
If DD o vbOK Then 
MsgBox "Try Again"
End If

SSCommand2. Visible = False

End Sub

Private Sub SSComntand3_Click() 
Dim YY. YYI, SS As String 
Dim DD As Boolean 
Dim S As Integer

On Error Resume Next 
SSCommand3. Visible = False
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GridlnputData. Visible = True 
For R = 1 To 30

ForR l = IT o  100 
GridlnputData.Col -  R 

GridlnputData Row = RI 
GridInputData.Text =

Next RI 
Next R

'---------------- Criteria Input-
T l = 0  
x — I 
C =  1 
C4 = I 
RI = 1
For R = 1 To NoOfCrNode 
GridInputData.CoI -  I

GridlnputData. Row = C 
LstCrNodes I j'stlndex = R - I 
GridInputData.Text = LstCrNodes.Text 
GridInputData.Col -  2 
LstLevels-Listlndex = R - 1 
GridInputData.Text = LstLevels-Text

GridInputData.CoI = 3 
NofCrList. Listlndex = R - 1 
GridlnputData-Text -  NofCrListText 
NoOfCriteria = NofCrList.Text

C = NoOfCriteria + I +■ C

TI = T l + NoOfCriteria 
TotalCr = T l 
Next R

'..........  end o f  input I —
D = I 
Y0 = 1
Y = 0 

DD =0
For D = I To NoOfCrNode 

GridInputData.Col = 4

NofCrList. List Index = D - 1

Y = Y * NofCrList.Text 
ForD l = YOToY

GridInputData.Row = D + D1 + DD - 1 
Istcriteria. Listlndex -  D1 - 1

GridInputData.Text = Istcriteria. Text

Next D1 
Y0 = Y + 1

Next D
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w = 0 
S = 0
For R1 = 1 To NoOfCrNode •- 1 
LstCrNodes.1 istlndcx = RI - I 
For R - w T o  TotalCr 
ListCRALTXistlndex = R I
If ListCRALT.Texl -  LstCrNodes.Text Then Y Y  Then 
ListCRALT.Removelteai R I 
S = S+  1 

End If 
Next R 

Next RI

NoOfCrAJt = TotalCr - S

text2.Text -  TotalCr 

End Sub

Private Sub tabDecision_DblCIick() 
Cmbtype3. Visible -  False 
Cmbtype2. Visible = False 
Cmbtype. Visible = False

End Sub

Private Sub TxtLveIOfHeirachy_CIick()

If IsNuU(TxtLveIOfHeirachy.Text) = True Or Len(Triin(TxtLvelOfHeirachy.Text)) = 0 Then

inptvalO -  TxtLvelOfHeirachy.Text 
End If 
End Sub

Private Sub txta!tematives_GotFocus()

txtalternatives.Text -  ""
End Sub

Private Sub txtaftematives_KeyPress( Key Ascii As Integer)

If Key Ascii -  13 Then
If Len(Trim(txtaItematives.Text)) > 0 Then 
IstAltematives.Addltem UCase( txtalternatives.Text) 
txtalternatives.Te.xt = ""

GridheadAlt 
End If 

End If

End Sub

Private Sub txtCriterias_Change()
SSConunand3. Visible -  True 
GridlnputData. Visible = False 
End Sub
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Private Sub txtCriterias GotFocusQ 
txlCrilerias.Text -  ""

End Sub

Private Sub txlCriteriasKeyPress( Key Ascii As Integer)

If  Key Ascii = 13 Then
If  Len(Trun(txtCriterias.Text)) > 0 Then 
lstcriteria.AddItem UCasc(txtCriterias.Text) 
listl.Addltem UCase(tstCriterias.Text)
ListC RALT. Addltem UCase(txtCriterias.Text)

txtCriterias.Text = “"

End If 

End If
labDecision.TabEnabled(0) = True

tabDecision.TabEnabled(3) = True 
tabDecision.TabEnabled(4) = True 
tabDecision.TabEnabled(S) -  True

End Sub

Private Sub txtLevels_GotFocus() 
txtLevels-Text = ""
End Sub

Private Sub lxtLeveIs_KeyPress( Key Ascii As Integer) 
If  KeyAsdi = 13 Then

If  Len(Trim(txlLeveIs.Text)) > 0 Then 
LstLevels. Addltem UCase(txtLeveIs.Texl)

txtLeveIs.Text = ""

End If 
End If

End Sub

Private Sub txtNoOfAltematives_Change()
SSConunand2. Visible -  True 
GrdlnAltDatl.Visible -  False 
End Sub

Private Sub txtMoOfAiternatives_KeyPress(KeyAscii As Integer)

If  Key Ascii = 13 Then

SendKeys "{TAB}", True 
End If

End Sub

Private Sub txtNoOfAItematives LostFoeus()
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If  Not IsNumeric(txlNoOfAllermtives.Tcxt) Then 
MsgBox 'Please Enter a Numebr' 
lxtNoOfAIternatives.Text = "

End If

I f  IsNuIKtxtNoOfAfternatives.Texl) = TnieO r Len(Trim(txtNoOfAlternatives.Text)) -= 0 Then 
Else

NoOfAIternative = lxtNoOfAItemalives.Text 
End If 
nCriteria = 0

I f  NoOfAIternative < 2 Then
MsgBox '  Are You Sure You Have Less Than Two Alternatives' 
End If 

End Sub

Private Sub txtNoOfCriteria_Change()
SSConunand3. Visible -  True 
GridlnputData. Visible -  False 
’ lstcriteria.Clear 
listl.C lear 
* ListCRALT.CIear

End Sub

Private Sub txtNoOfCriteria_KeyPress(Key Ascii As Integer)

If Key Ascii -  13 Then
If Len(Trim(txlNoO {Criteria)) > 0 Then 
NofCrLisL Addltem UCase(txtNoOfCriteria-Text)

txtNoOfCriteria.Text = "

End If 
End If

’ NoOfCriteria = txtNoOfCriteria.Text 
End Sub

Public Sub AddMCweight 10 
Dim I As Integer

Set db -  OpenDatabase(App.Path & T  & "Alirezam.mdb") 

Set rsMC = db.OpenRecordset('MainCr”)

For R = 1 To NoOfCriteria

rsMC.AddNew 
1 rsMC("MCID") = gl 
rsMCf'GID") = G 
rsMC('SID“) = S

grdpweight-Col = I 
grdpweight.Row = R

rsMC('N AME") = Grpname 
rsMC("MCVa!ue') -  grdpweigbLText
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GridInputDala.Col = 4 
GridlnputData. Row = R 
rsMC("MCName") = GridInputData.Text

rsMC.Update

Next R

db.CIose

End Sub

Public Sub ADDSCWEIGHT4()

Dim V2 As Double 
Dim V3 As Double 
Dim V4 As Double 
Dim Z As Variant 
Dim vS As Variant

Set db = OpenDatabasc(App.Path & "V* & ’’Alirezam.mdb”) 

Set rsSC4 = db.OpenRecordset(*SubCr4”)

Set rsSC3 - db.OpenRecordset(”SubCr3”)

For R -  1 To NoOfCriteria

rsSC4.AddNcw

rsSC4("GID”) = G 
rsSC4("SID") = S

grdpweighLCol = 1 
grdpweigbt-Row = R 

’ Gipname = GOAL 
rsSC4(“NAME") = Grpname 
rsSC4{"SC4Value") = grdpweight-Text 

-------------------------------- New Operation Here---------

J = 1
Do Until rsSC3.EOF

If rsSC4f’NAME”) = rsSC3(”SC3NAME”) Then 
•vl = RSSC2("sC2 VALUE”)

V2 = rsSC3("SC3 Value")
Z = rsSC3("MCName")
V3 = rsSC3("MC Value”)
V4 = rsSC3(”G  V ALUE") 
v5 = rsSC3("Name”)
Text4.Text = v5 
Text2.Text = Z 
J = 1 + J 

End If
rsSC3.MoveNext
Loop

-------------------- End O f Instruction lor that Operation-
rsSC4("GvaIue") -  V2
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grdpair.Coi -  0 
grdpair.Row = R
rsSC4<"SC4Narne") -  grdpair.Text

1steriteria.ListIndex -  R - I 
VsSC4("SC4Name") = Istcritcria.Text 
rsSC4("SC2NAME") = v5 Texl4.Texl 
rsSC4("SC2 Value") = V4 
rsSC4("MCName") = Z Text2.Text 
rsSC4("MC Value") = V3
rsSC4("COValue") = rsSC4("MCValue") •  rsSC4("SC2VaIue") * rsSC4("GVALUE") •  rsSC4("SC4 VALUE") 
rsSC4.Update

Next R

db.Close 
End Sub

Public Sub ADDSCWEIGHT20 
Dim I As Integer

Set db = OpenDatabase(App.Path & & "AJirezam.mdb")

Set rSsc2 = db.OpenRecordset("SubCr2*)

Set isMC -= db.OpenRecordset("MAINCR")

For R = I To NoOfCriteria

rSscZAddNew

rSsc2("GID") = G 
rSsc2("SID") = S

grdpweighLCol -  1 
grdpweigbLRow = R 
rSsc2("N AME") = Grpname 
rSsc2("SC2Value") = grdpweighLText

'—Here The Program Will Retrieve The Weight For The Criteria Group Head- 
J=  1
Do Until rsMC.EOF

If  rSsc2("NAME") = tsMC("MCNAME") Then 
'vl = RSSC2("sC2 VALUE")
V2 = rsMC(*MCVALUE")
J=  H -J  

End If
rsMC.MoveNext
Loop

'-----------------------End O f Instruction for that Operation-----------
rSsc2("G V ALUE") = V2
rSsc2("COVALUE") = rSsc2("GVALUE") •  rSsc2("SC2 VALUE")

grdpair.Coi -  0 
grdpair.Row -  R
rSsc2("SC2Name") = grdpair.Text
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rSsc2. Update

Next R

db.Close 
End Sub

Public Sub ADDSCWEIGHT3()

Dim V3 As Double 
Dim Z As Variant 
Dim V2 As Double
Set db = OpenDatabaseCApp.Path & "\" & ‘’Alirezam.mdb') 

Set rsSC3 -  db.OpenRecordsetCSubCr3")

Set rSsc2 = db.OpenRecordset("SubCr2")

For R = 1 To NoOfCriteria

rsSC3.AddNew

rsSC3('GID") = G 
rsSC3("SID") = S

grdpweight-CoI = I 
grdpweight-Row = R

rsSC3("NAME") = Grpname 
rsSC3("SC3 Value") -  grdpweighLText

----------------------- NEW Opertion Here------------------
J=  1
Do Until rSsc2.EOF

If rsSC3("NAME") = rSsc2Csc2name") Then 
VI = RSSC2("sC2 VALUE")
V2 = rSsc2("SC2 VALUE")
Z = rSsc2("NAWE")
V3 = rSsc2("G VALUE")
J =  1 + J 

End If
rSsc2.MoveNext
Loop

-------------------- End O f Instruction for that Operation-
rsSC3("G VALUE") = V2

rsSC3(”MCname") = Z 
rsSC3("MCValue") = V3

grdpair.Coi = 0 
grdpair.Row = R
rsSC3("SC3Name") = grdpair.Text
rsSC3("COValue") = rsSC3('GVALUE") •  rsSC3("SC3VALUE") * rsSC3("MCValue")

1stcriteria.ListIndex = R - I 
’rsSC3("SC3Name") = lstcriteria.Text

rsSC3.Update

Next R
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db.Close 
End Sub

Sub FileSavelO
Dim CTR As Integer
Dim Y As Double
Dim Y! As Double
Dim Y2 As Double
Dim MATRIX1() As Double
Dim I As Integer

inptvalO = lablevel( 1). Caption 
CTR= I

Do While IsNull( inptvalO) Or Len(Trim( inptvalO)) = 0 
If CTR = 3 Then End 
MsgBox “Tty Again*. 48

inptvalO = InputBoxC'Which Level o f  The Hierarchy Is This. Please Indicate I For The Main Criteria Levell. 2 For SuBcriteria at 
Level 2 and So On.")

CTR =CTR + 1 
Loop

nciO = inptvalO

AddGroup
AddSubGroup

If nctO = 1 Then 
AddMCweightl

Elself nctO = 2 Then

ADDSCWEIGHT2 
Elself nctO = 3 Then 

ADDSCWEIGHT3 
Elself naO = 4 Then 

ADDSCWEIGHT4 
Elself naO = 5 Then

• ADDSCWEIGHT5 
Elself naO -  6 Then

• ADDSCWEIGHT6 
Elself ncrO = 7 Then

• ADDSCWEIGHT7 
Elself naO = 8 Then

• ADDSC WEIGHTS 
End If

If nctO > 8 Then
MsgBox “ This exceeds the limitation o f  the program”. vbCritical

End If

If (nctO <= 0) Then
MsgBox “ You Have Entered Wrong Information “, vbCritical

End If

End Sub

Public Sub fllenewl()
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Dim nctO As Integer 

CTR = 1
Sgmame = InputBox("Enter Decision Maker N a m e “Analysis”) 
Do While IsNufl(Sgrnaine) O r Len(Triin(Sgrname)) = 0 

If CTR = 3 Then End
Sgmame = InputBox("Enter Decision Maker N a m e “Analysis”) 
CTR = CTR + I 

Loop

CTR = 1

inptval = InputBox(”Enter The Main Objective”)

Do While IsNuil(inptval) O r Len(Trim(inptval)) = 0 
If  CTR = 3 Then End
inptval = InputBox('Enter The Criteria Group N am e"A naly s is") 

CTR = CTR + 1 
Loop

"ReDim inptval 1(0 To nCr) As Variant

If Len(inptval) = 0 Then 
MsgBox “Try Again”

End If

■Loop 
End Sub

Public Sub GREADHEADK) 
Dim x As Integer 
x = lstcriteria.ListCount

For I = 0 To x - 1 
grdpair.Row = 1+1 
grdpair.Coi = 0 
grdpnormaL Row = 1+1 
grdpnormaLCoI -  0 
grdPairBak.Row = 1 + 1 
grdPairBak.CoI = 0 
1st criteria. Listlndex = I 
grdpair.Text = lstcriteria.Text 
grdpnormal.Text = lstcriteria.Text 
grdPairBak-Text = lstcriteria.Text 

Next
For I = 0 To x -1 

grdpair.Coi = 1 + 1 
grdpair.Row = 0 
grdpnormal.Col = 1 + 1 

grdpnormaL Row = 0 
grdPairBak.Col = 1 + 1 
grdPairBak.Row = 0 
1st criteria. Listlndex = I 
grdpair.Text = Istcriteria.Text 
grdpnoraiaLText = 1st criteria. Text 
grdPairBak.Texl = (stcriteria.Text 

Next
For I = 0 To x - 1
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grdpweighLRow = 1+1 
grdpwci ght-CoI = 0 
1st criteria. Listlndex = I 

grdpweighf.Text -  lstcriteria.Text 
Next I
For I = 0 To x - I 

grdpcons.Row = 0 
grdpcons.Col = 1 + 1 
Istcriteria Listlndex = I 

grdpcons.Text = Istcriteria.Text 
Next!

End Sub

Public Sub GridheadAltO
Dim x As Integer

For I = 0 To x - 1
grdAlter.Row = 1 + 1 
grdAlter.Col = 0 
grdAnonnaLRow = 1 + 1 
grdAnonnaLCol = 0 
grdAItBak-Row = 1+1 
grdAltBak.CoI = 0 
IstAltematives. Listlndex = I 
grdAlter.Text = IstAhematives-Text 
grdAnormaLText = IstAJternatives-Texl 
grdAItBak-Text = IstAItematives.Text 

Next
For I = 0 To x - 1 

grdAlter.Col = 1+1 
grdAlter.Row = 0 
grdAnonnaLCol =1 + 1 
grdAnonnaLRow = 0 
grdAltBalcCol = 1+1 
grdAltBak.Row = 0 
IstAltematives. Listlndex = I 
grdAlter.Text = lstAltemalives.Texl 
grdAnormaLText = LstAItematives.Texl 
grdAltBak.Text = IstAlternativesText 

Next
For I = 0 To x - 1 

grdAwei ghLRo w  = 1 + 1  
grdAweighLCoI = 0 
IstAltematives. listlndex = I 

grdAweightText = lstAltematives.Text 
Next I
For I = 0 To x - I 

grdAcons.Row = 0 
grdAcons.Col = 1+1 
IstAltematives. listlndex - 1 

grdAcons-Text = IstAlternatives.Text 
Next 1

End Sub

Public Sub AJtWeightlO 
Dim R As Integer 

Dim C As Integer 
ReDira AMatrix(NoOfAlternative)
Dim Value As Double, Temp As Double 
Dim x As Integer 
Value = 0#
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For R = I To NoOfAIternative

For C = I To NoOfAIternative 
grdAnonnaLRow = R 
grdAnonnaLCol = C
Temp = Fonnat(grdAnonnal.Text, ”#0.0000")
Value = Format((Value +■ Temp), "#0.0000")

Next C

AMatrix(R) = Value 
Value =0#

Next R

For R = 1 To NoOfAIternative

grdAwei ghtl.Col = I 
grdAweight 1 .Row = R
grdAwei ght I .Text = Fonnat(AMatrix(R), "#0.0000") / NoOfAIternative 

Next R 

End Sub

Public Sub AJtAdd2()
Dim g2 As Integer 
Dim Y  As Double 
Dim x As Double 
Dim Z As Variant 
Dim FF As String

Set db = OpenDatabasefApp.Path & "\" & "Alirezam.mdb")
Set rSsc2 = db.OpenRecordset("SubCr2")

Set rsMC = db.OpenRecordset("MAINCR")
Set rsACW2 = db.OpenRecordset("AltCrWeigiit2")
'----------- The next programming code add the LD No. for the main Criteria.

Tsql = "Delete from AltCrWcigbt2 where len(AltCrWeight2.CrName)=0 or isnull(AltCrWeightZ[AltlD|)" 
db. Execute TsqL dbFailOnError

Set rsTEMP = db.OpenRecordset("Select Max(AltCrWeight2.[AltID|) as Gmax From AltCrWeight2;")

If  IsNull(rsTEMP!Gmax) Or Len(rsTEMP!Gmax) = 0 Then 
g2 = l 

Else
g2 = rsTEMP("Gmax") + I 

End If

For R = 1 To NoOfAIternative 

rsACWZAddNew 

rsACW2("AltID") = g2 

rsACW2("CrName") = Label 1(10). Caption 

grdAlter.Col = R
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grdAlter.Row = 0
rsACW2(" AhName") = grdAher.Texl 
grdAwei gfttl.Col = 1 
grdAwei ghtI_Row = R 
rsACW2("AItVaIue") = grdAweight 1 .Text

'—Here The Program Will Retrieve The Weight For The Criteria Group Head-

J =  I
Do Until rsMC.EOF

If  rsACW2("CrName") = rsMC("MCNAME") Then

Y = rsMC("MC VALUE")
FF = rsMC("MCNAME")

J = I  + J  
End If 

rsMC.MoveNext 
Loop

GRIDTEST.CoI = 1 
GRIDTEST.Row = R 
GRIDTEST.Texl = rsACW2("CrName")

GRIDTEST.CoI = 2 
GRIDTEST.Row = R 
GRIDTEST.Texl = FF

GRIDTEST.CoI = 3 
GRIDTEST.Row = R 
GRIDTEST.Texl = Y

’-----------------------End O f Instruction for that Operation------------
rsACW2("Cr Value") = Y 

’ rsACw2("LlCrName") = z 
rsACW2CTVaIue") = rsACW2("CrVaIue") * rsACW2(" Alt Value") 

• rs AC w2("L 1 Cr Val") = x 
rsACW2_ Update

Next R

db.Close 
End Sub

Private SubtxtNoO<Criteria_LostFocus()

If Not IsNumeric(txlNoOfCriteria.Text) Then
MsgBox "Please Enter Numebr o f Sub-Criteria" 
txlNoOfCriteria = 0 

End If
If  IsNull(txtNoO(Criteria.Text) = True Or Len(Triin(txtNoOfCriteria.TexJ)) = 0 Then 
Else

NoOfCriteria = txtNoOfCriteria.Text 
End If 

End Sub

Private Sub txtNoOfLevels_KeyPress( Key Ascii As Integer)
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If KeyAscii = 13 Then

SendKeys ’ {TAB}". True 
End If

txlNoOfLevels = txlNoOfLeveIs.Text

End Sub

Private Sub txtNoOfLevels_LostFocus()

If  IsNulI(txtNoOfLevels.Text) = True Or Len(Trim(txtNoOfLevels.Text)) = 0 Then 
Else

txlNoOfLevels = txtNoOfLeveIs.Text 
End If

I f  Not IsNumeric(txtNoOfLeveIs.Text) Then 
MsgBox "Please Enter Numebr o f  Levels" 
txlNoOfLevels = 3 

End If

I f  (txlNoOfLevels > 6) Or (txlNoOfLevels < 3) Then 
MsgBox ’ You Have Entered Wrong Information ", vbCritical 

'MsgBox " This exceeds the limitation o f  the program”, vbCritical 
txtNoOfLevels-Text = 3 

End If

End Sub

Public Sub AltAdd3()
Dim g2 As Integer 
Dim Y As Double 
Dim x As Double 
Dim Z As Variant

Set db -  OpenDatabase(App.Path & "\" & "Alirezam.mdb")
Set rSsc2 = db.OpenRecorrfeet("SubCr2")

Set rsMC = db.OpenRecordset("MAINCR”)
Set rsACW3 = db.OpenRecordset("AitCrWeight3")
Dim (Cl, K2. K3 As Boolean 
Dim Y2 As Variant

'----------- The next programming code add the LD No. for the main Criteria.

Tsql = "Delete from AltCrWeigbt3 where Ien(AItCrWeighl3.CrName)=0 or isnulKAltCrWeight3.[AltID|)" 
db.Exccute Tsql, dbFailOn Error

Set rsTEMP = db.OpenRecordsetf’ Select Max(AHCrWeight3.[AttID]) as Gmax From AltCrWeight3;")

If IsNull(rsTEMP!Gmax) Or Len(rsTEMP!Gmax) = 0 Then 
g2 = l
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g2 = rsTEMFC’Gmax”) +• 1 

End If

For R = 1 To NoOfAIternative

rsACW3.AddNcw 
rsACW3("AItID") = g2 
rsACW3("CrNarne”) = Label I (10).Caption

grdAlter.Col -  R 
grdAlter.Row = 0
rsACW3("AhName") = grdAlter.Text

grdAweigbtl.Col = 1 
grdAweight 1 .Row = R 
rsACW3("AItValue") = grdAweight 1 .Text

J =  1
Do Until rsMC.EOF

If  rsACW3(”CrName") = rsMC(“MCNAME") Then 
VI = RSSC2(”sC2 VALUE”)
Y = rsMC("MCVALUE”)
Z = rsMCTMCNAME")
K1 = True 
J = 1 + J 

End If 
rsMC. NfoveNext 
Loop

If KI = True Then

rsACW3(”LICrName”) = Z 
rsACW3("LICrVal") = Y 
rsACW3("Cr Value") = Y
rsACW3(“TValue") = rsACW3("LlCrVal“) • rsACW3("AItValue”) 

End If

J= 1
Do Until rSsc2.EOF

If  rsACW3("CrName") = rSsc2("SC2NAME") Then 
VI = RSSC2("sC2 VALUE")
Y = rSsc2("SC2 VALUE”)
Z = rSsc2(”NAME") 
x = rSsc2("GVALUE")

Y2 = rSsc2("SC2Name")
K2 = True

J =  I + J 
End If 

rSsc2.MoveNext 
Loop
------------------ End O f Instruction for that Operation-
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[fK2 = True Then 
• rsACW 5(”CrValue") = Y 
•rsACW3('L2CrVal") = Y 
rsACW3("CrVaIuO = Y 
fsACW3(”CrName") = Y2 

•rsACW3CL2CrName-) = Y2 
rsACW3(”LICrName") = Z 
tsACW3("L!CrVal") = x
rsACW3("TVaIue") = rsACW3("LICrVal") •  rsACW3("CrVaIue”) * rsACW3("AltValue") 

E ndlf

rsACW3.Update

Next R

db.Close 
End Sub

Public Sub AltAdd4()
Dim g2 As Integer
Dim Y As Double
Dim x As Double
Dim Z As Variant
Dim XI As Double
Dim zl As Variant
Dim Kl, K2, K3, K4 As Boolean
Dim Y2, Y3 As Variant

Set db = Open Datahase(App. Path & “\” & “Alirezam.mdb’’)
Set rSsc2 = db.OpenRecordset("SubCr2“)
Set rsSC3 = db.OpenRecordset(“SubCr3")
Set rsMC = db.OpenRecordset("MAINCR”)
Set rsACW4 = db.OpenRecordset("AltCrWeight4")
'---------- The next programming code add the LD No. for the main Criteria.

Tsql = “Delete from AltCrWeight4 where len(AhCrWeighl4.CrName)=0 or isnuII(AltCrWeight4.[AhID|)“ 
db.Execute Tsql, dbFailOnError

Set rsTEMP = db.OpenRecordset("Select Max(AhCrWeight4.[AltID|) as Gmax From AltCrWeight4;“)

If IsNull(rsTEMP'.Gmax) Or Len(rsTEMP!Gmax) = 0 Then 
g2 = l 

Else
g2 = rsTEMP("Gmax”) + I 

E ndlf

For R = 1 To NoOfAIternative 

rsACW4.AddNew 

rsACW4("AltID") = g2

rsACW4("CrName") = Label l(IO).Caption 
' IstAltematives. Listlndex = R - I 
’rsACw4(”AltName") = 1st Altematives.Text 
grdAlter.Col = R 
grdAlter.Row = 0
rsACW4("AltName") = grdAlter.Text
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grdAweigbtl.Col = I
grdAwei ghtl.Row = R
rsACW4("AIt Value") = grdAweight 1 .Text

’-H ere The Program Will Retrieve The Weight For The Criteria Group Head-

J = I
Do Until rsMC.EOF

If r; AC W4<-CrName") = rsMC("MCN AME") Then 
VI = RSSC2("sC2 VALUE")
Y = rsMC(" MC V ALUE”)
Z = rsMC("MCNAME”)
K1 =True 
J =  I + J 

E nd lf 
rsMC. Mo veN ext 
Loop

IfKl = True Then

rsACW4(”LlCrName”) = Z 
rsACW4(”LlCrVal") = Y 
rsACW-K’CrValue") = Y
rsACW4(”T Value") = rsACW4{"LICrVal") • rsACW4("AltValue")

E nd lf 

J=  I
Do Until rSsc2.EOF

If rsACW4("CrName") = rSsc2("SC2NAME") Then 
•vl = RSSC2("sC2 VALUE")
Y = rSsc2("SC2 VALUE")
Y2 = rSsc2("SC2Name")
Z = rSsc2("NAME") 
x = rSsc2("G VALUE")
K2 = True 
J=  I + J 

E nd lf 
rSsc2. Mo veN ext 
Loop

'-----------------------End O f Instruction for that Operation-----------

If K2 = True Then 
’ rsACW 5("CrValue") = Y 
rsACW4<"L2CrVal") = Y 
rsACW4<”CrVaIue”) = Y 
rs ACW4(" L2CrName") = Y2 
rsACW4TLlCrName”) = Z 
rsACW4("LICrVal") = x
rsACW4("TVaIue") = rsACW4("LICrVal") • rsACW4("L2CrVaI") * rsACW4("AItVaIue") 

E ndlf

1
Do Until rsSC3. EOF

If rsACW4("CrName") = rsSC3("SC3NAME") Then 
VI = RSSC2("sC2 VALUE")
Y = rsSC3("SC3 VALUE")
Y3 = rsSC3("SC3NAME")
Z = rsSC3("NAME")
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x = rsSC3("G VALUE”) 
z l = rsSC3("MCNAME”)
XI = rsSC3("MC VALUE")
K3 = True 
J=  I + J 

E nd lf 
rsSC3. MoveNext 
Loop
-------------------End O f Instruction for that Operation-

If  K3 = True Then

rsACW4("Cr Value") = Y 
’ rsACW4{"L3CrVal") = Y 
• rsACW4("L3CrName") = Y3 
rsACW4("CrName") = Y3 
rsACW4("L2CrName") = Z 
rsACW4("L2CrVaI") = x 
rsACW4("LICrNanie") = zl 
rsACW4TLlCrVal") = XI
rsACW4("TVaIue") = rsACW4("LICrVaI") •  rsACW4<"L2CrVal") * rsACW4{"CrVaIue") * 

isACW4(" Alt Value")
E nd lf

rs AC W4. Update

Next R

db.Close 
End Sub

Public Sub AItAdd5()
Dim g2 As Integer 
Dim Y As Double 
Dim x As Double 
Dim Z As Variant 
Dim XI As Double 
Dim z l As Variant

Dim K l. K2. K3, K4 As Boolean 
Dim Y2. Y3, y4 As Variant

Set db = OpenDatabase(App.Palh & “\" & "Alirezanurndb”)
Set rSsc2 = db.OpenRecordset<"SubCr2")
Set rsSC3 = db.OpenRecordset("SubCr3')
Set rsSC4 -  db.OpenRecordset(’SubCr4")
Set rsMC = db.OpenRecordset("MAINCR")
Set rsACW5 = db.OpenRecordset("AltCrWeigbt5”)
•----------- The next programming code add the LD No. for the main Criteria.

Tsql = "Delete from AltCrWeightS where Ien(AltCrWeight5.CrName)=0 or isnull( AItCrWeight5.[AItID])" 
db.Execute TsqL dbFailOnEiror

Set rsTEMP = db.OpenRecordset(”Select Max(AIlCrWeight5.[AltID|) as Gmax From AItCrWeight5;“)

If  IsNul!(rsTEMP!Gmax) Or Len(rsTEMP!Gmax) = 0 Then 
g 2 = I  

Else
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g2 = rsTEMP("Gmax") + t 

Endlf

For R = I To NoOfAIternative 

rsACW5.AddNew 

tsACW5("AltID") =g2

rsACW5("CrName") = Label I(lO).Caption 
' IstAltematives. Listlndex = R - 1 
‘ rsACw5("AltName") = IstAltemali ves.Text 
grdAlter.Col = R 
grdAlter.Row = 0
rsACW5("AitName") = grdAlter.Text

’ rsACw("GlD”) = g
'rsSc2TSID") = s
' rsSc2("SC2Row") = R
’ rsSc2(*SC2Col") = I
grdAweightl.Col -  I
grdAwei ghtl.Row = R
rsACW5("Alt Value") = grdAweightl.Text

'—Here The Program Will Retrieve The Weight For The Criteria Group Head-

J = 1
Do Until rsMC.EOF

If rsACW5("CrName") = rsMC("MCNAME") Then 
•vl = RSSC2("sC2 VALUE")
Y  = rsMC("MCVALUE")
Z = rsMC("MCNAME") —

' Else 
' Y = 1 

KI = True 
J = I + J 

Endlf 
rsMC.MoveNexl 
Loop

If Kl = True Then

rsACW5("LICrName”) = Z 
rsACW5("LlCrVal”) = Y 
rsACW5(’CrValue") = Y
rsACW5("TValue”) = rsACW5("LICrVal") • rsACW5("AHVaIue") 

Endlf

J=1
Do Until rSscZEOF

If rsACW5(’CrName") = rSsc2("SC2NAME") Then 
VI = RSSC2(”sC2 VALUE")
Y = rSsc2("SC2 VALUE")
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Y2 = rSsc2("SC2Name")
Z = rSsc2("NAME") 
x = rSsc2("GVALUE")
K2 = True 
1 = 1 + J 

Endlf 
rSsc2. Mo veNext 
Loop

------------------- End O f Instruction for that Operation-----------
If K2 = True Then 
•rsACW5(’CrVa!ue") = Y 
rsACW5("L2CrVaI") = Y 
rs AC W 5("CrVaIue") = Y 
rs AC W5(" L2CrName") = Y2 
rsACW5("LlCrNatne") = Z 
rsACW5("LICrVal") = x
rsACW5(TVaIue") = rsACW5("LlCrVaI") • rsACWS("L2CrVaI") * rs AC W5(" Alt Value*) 

E ndlf

J=  1
Do Until rsSC3.EOF

If rs AC W5("CrName") = rsSC3("SC3NAME") Then 
•vl = RSSC2("sC2 VALUE")
Y = rsSC3("SC3 VALUE")
Y3 = rsSC3("SC3NAME")
Z = rsSC3("N AME") 
x = rsSC3('GVALUE") 
zl = rsSC3("MCNAME")
XI = rsSC3("MCVALUE")
K3=True 
J=  I + J 

E ndlf 
rsSC3.MoveNext 
Loop

'---------------------- End O f Instruction for that Operation------------
If K3 = True Then

'rsAC W 5(”Cr Value") = Y 
rsACWSCCrValue") = Y 
rsACW5("L3CrVaI") -  Y 
rsACW5("L3CrName") = Y3 
rsACW5("L2CrName") = Z 
rsACW5("L2CrVal") = x 
rsACW5("LlCrName") = zl 
rsACW5("L!CrVal") = XI
rsACW5("TVaJue") = rsACW5("LlCrVal") • rsACW5("L2CrVal") • rsACW5("L3CrVal") * 

rsACW5(" Alt Value")
E ndlf

}= 1
Do Until rsSC4.EOF

If rsACW5("CrName") = rsSC4("SC4NAME") Then 
•vl = RSSC2("sC2 VALUE")
Y = rsSC4("SC4 VALUE")
Z = rsSC4<"NAME") 
x = rsSC4{"G VALUE") 
zl = rsSC4("MCNAME")
XI = rsSC4{"MC VALUE")

z2 = rsSC4("SC2NAME")
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X2 = rsSC4("SC2 VALUE")
K4 = True 
J = 1 + J 

E nd lf 
rsSC4. MoveNext 
Loop

'------------------------End O f Instruction for that Operation-----------
If K4 = True Then

rsACW5(”Cr Value") = Y 
rsACW5("CrVaiue") = Y 
rsACW5("L3CrName") = Z 
rsACW5("L3CrVal") = x 
rsACWSCLlCrName") = zl 
rsACW5("LICrVal") = XI

rsACW3("L2CrName") = z2 
rsACW5("L2CrVal") = X2

rsACW5(*TValue") = rsACW5("LlCrVal") •  rsACW5("L2CrVal") • rsACW5("L3CrVal") •  rsACW5("CrVaIue") • 
rsACW5(" Alt Value")

E ndlf
rsACW5.Update

Next R

db.Close 
End Sub

Public Sub ReteriOata()
Dim XI As ExceLApplicalion 
Dim a As Integer 
Dim R As Integer 
Dim C As Integer 
Dim S As Integer 
Dim NOcr As Integer 
Dim ARRAY 19() As Variant 
Dim ARRAY29() As Double 
Dim ARRAY39() As Variant 
Dim ARRAY49Q As Double 
Dim ARRAY59() As Variant 
Dim ARRAY69() As Double 
Dim ARRAY79() As Variant 
Dim ARRAY890 As Double 
Dim ARRAY990 As Variant 
Dim ARRAYI09O As Double 
Dim ARRAY209() As Double

Dim g2 As Integer

Dim x As Double 
Dim Z As Variant 
Dim v As Double 
Dim Y As Variant

a -  txlNoOfLevels

Set db = OpenDatabase(App.Path & "\" & ” Alirezam.mdb")
Set rsACW2 = db.OpenRecordset("AltCrWeight2")
Set rsACW3 = db.OpenRecordsetf "AhCrWeight3")
Set rsACW4 = db.OpenRecordset(”AltCrWeight4")
Set rsACWS -  db.OpenRecordset("AltCrWeight5")

Set rsGroup = db.OpenRecordset("Groups")
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NOcr = 100' NoOfCrAlt •  NoOfAIternative

ReDim ARRAY 19(NOcr. I) As Variant 
ReOim ARRAY29(NOcr, I) As Double 
ReDim ARRAY39(NOcr, 1) As Variant 
ReDim ARRAY49(NOcr, 1) As Double 
ReDim ARRAY59(NOcr, I) As Variant 
ReDim ARRAY69(NOcr, I) As Double 
ReDim ARRAY79(NOcr, I ) As Variant 
ReDim ARRAY89(NOcr, 1) As Double 
ReDim ARRAY99(NOcr, I) As Variant 
ReDim ARRAY109(NOcr, I) As Double 
ReDim ARRAY209(NOcr, 1) As Double

C = I 
R = I
If a = 3 Then 

Do Until rsACW2.EOF 
Gridl.CoI = I 
Grid I .Row = C
If Gridl.Text = rsACW2<"CrName") Then 
Y = rsACW2("CrVa!ue")
ARRAY19(R, I) = Gridl.Text 
ARRAY29(R l)  = Y 
ARRAY39(R, 1) = rsACW2("AltName") 
ARRAY49(R. 1) = isACW2("AltVaIue”) 
ARRAY209(R. 1) = rsACW2(*TValue') 
R = R + 1 
S = S +  1 
E ndlf
IfS >NoAlThen 
S = 1 
C = C + I 
E ndlf

rs AC W2. MoveNext 
Loop

' RetriDataLeV3 
E ndlf

1 =  1

Ifa = 3 Then 
Do Until rsACW2.EOF

If rsACW2("AhId“) > 0 Then 
ARRAY 19(L I) = rsACW2(”CrName") 
ARRAY29(L 1) = rsACW2('Cr Value") 
ARRAY39(L I) = rsACW2("AhName") 
ARRAY49(L I) = rsACW2("AltValue")

ARRAY209(L I) = rs AC W2("T Value")

1 = 1 + 1 
E ndlf
rsACW2.MoveNext

Endlf 

1= 1
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I f a  = 4Then 
Do Until rsACW3.EOF

If rsACW3(" Altld") > 0 Then 
ARRAY19(I, I) = rsACW3("LlCrName”) 
ARRAY29(L I) = rsACW3("LlCrVal") 
ARRAY39(L I) = rsACW3("CrName") 
ARRAY49(L 1) = rsACW3("CrVaIue") 
ARRAY59(L I) = rsACW3("AltName") 
ARRAY69(I,1) = rsACW3(" Alt Value") 
ARRAY209(L1) = rsACW3("TValue")

1 =  1 + 1  
E ndlf

rsACW3.MoveNext

Loop

Endlf

If a = 5 Then

Do Until rsACW4.EOF

If  rsACW4{" Altld") > 0 Then 
ARRAY19(L 1) = rsACW4<"LlCrNanie") 
ARRAY29(L I) = tsACW4("LlCrVal") 
ARRAY39(L 1) = isACW4("L2CrName") 
ARRAY49(L 1) = rsACW4("L2CrVal") 
ARRAY59(L I) = rsACW4("CrName") 
ARRAY69(L I) = rsACW4("CrVaIue") 
ARRAY79(I, I) = rsACW4("AhNanie") 
ARRAY89(L 1) = rs AC W4(" Alt Value") 
ARRAY209(L 1) = rsACW4{"TVa!ue")

1 = 1+1
E ndlf

rsACW4.MoveNext
Loop

E ndlf 
Ifa  = 6 Then

Do Until rsACWS.EOF

If rsACW5("Alt!d") > 0 Then 
ARRAY19(L 1) = rsACW5("LICrName") 
ARRAY29(L 1) = rsACW5("L!CrVal") 
ARRAY39(L I) = rsACW5("L2CrName") 
ARRAY49(L I) = tsACW5("L2CrVal") 
ARRAY59(L I) = rsACW5("L3CrName") 
ARRAY69(L 1) = rsACW5("L3CrVal") 
ARRAY79(L 1) = rsACW5("CrName") 
ARRAY89(L 1) = rsACW5("CrValUE") 
ARRAY99(L I) = tsACW5("AltNarae") 
ARRAY109(L l) = rsACW5(" Alt Value") 
ARRAY209(L 1) = raACW5("TValue")
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1 =  1+1 
E nd lf 

rsACWS.MoveNext

Loop 

E ndlf 

End Sub

Public Sub SynthesisFO
Dim ARRAYMO As Variant
Dim ARRAYM10 As Double
Dim ARRAYTVO As Double
Dim x As Double
Dim Y As Double
Dim NoAl As Integer
Dim NoCA As Integer
Dim C As Integer
Dim R, RI As Integer
Dim Y1 As Double
Dim Y2 As Double
Dim J  As Integer
Dim a As Integer
Dim F As Integer

Dim ARRAY 19() As Variant 
Dim ARRAY290 As Double 
Dim ARRAY390 As Variant 
Dim ARRAY490 As Double 
Dim ARRAY590 As Variant 
Dim ARRAY690 As Double 
Dim ARRAY790 As Variant 
Dim ARRAY89() As Double 
Dim ARRAY990 As Variant 
Dim ARRAY 109() As Double 
Dim ARRAY209O As Double

Set db = OpenDatabasefApp.Path & "\" & "Alirezam.mdb'') 
Set rSsc2 = db.OpenRecordsetCSubCr2")

Set rsMC = db.OpenRecordsetCMAINCR")
Set rsACW2 = db.OpenRecordsetfAltCrWeight2'')
Set rsACW3 = db.OpenRecordset("AitCrWeight3")
Set rsACW4 = db.OpenRecordsetCAltCrWeight4")
Set rsACW5 = db.OpenRecordset("AltCrWeight5")
Set rsSynthesis = db.OpenRecordsetCsynthesis")
NoAl = NoOfAIternative 
NoCA = NoOICrAlLText 
a = txlNoOfLevels. Text

F = 1

ReDim ARRAYMfNoCA. I ) As Variant 
ReDim ARRAY M 1 (NoAL NoCA) As Double 
ReDim ARRAYTVfNoAl) As Double
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GnflnAItDatl.Row -  1

For R = 1 To NoCA
GrdlnAJtDat I .Col -  I
ARRAYM(R, 1) - GrdlnAltDatl.Text
Grid I.Col = I
Grid 1. Row = R
Gridl.Text = ARRAYM(R, I)
F = (NoOfAIternative + 2) + F

'GrdlnAItOatl.Row = R + (R • NoOfAIternative) + I 
GrdlnAJtDat I-Row = F 
Next R

NOcr = NoOfCrAlt * NoOfAIternative

ReDim ARRAY 19(NOcr, 1) As Variant 
ReDim ARRAY29(NOcr, I) As Double 
ReDim ARRAY39(NOcr, I) As Variant 
ReDim ARRAY49(NOcr, I) As Double 
ReDim ARRAY59(NOcr, I) As Variant 
ReDim ARRAY69(NOcr, I) As Double 
ReDim ARRAY79(NOcr, 1) As Variant 
ReDim ARRAY89(NOcr. 1) As Double 
ReDim ARRAY99(NOcr, I) As Variant 
ReDim ARRAY 109(NOcr. 1) As Double 
ReDim ARRAY209(NOcr, I) As Double

RI = I 
C = I 
R = I

Ifa  = 3 Then
Do Until rsACWZEOF 

Grid I.Col = 1 
Gridl.Row = C
If Gridl.Text = rsACW2("CrName") Then 
Y = rsACW2(“TValue")
GridZCoI = C 
GridZRow = R 
GridZText = Y

Grid 100. Row = RI 

GridlOO.Col = 1
Grid 100.Text = rsACW2("CrName")

GridlOO.Col = 2
GridlOO.Text = rsACW2("CrValue") 

GridlOO.Col = 3
GridlOO.Text = rsACW2("AItName’')

GridlOO.Col = 4
GridlOO.Text = rsACW2("AltVa!ue")

GridlOO.Col = 5
GridlOO.Text = rsACW2(TVaiue")

Decision Maker Programming Codes 
N ovem ebr 1998

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

185

RI = RI l
R = R + 1 
E ndlf
If R > NoAl Then 
R = I 
C = C  + I 
E ndlf
rsACWZMoveNext

Loop
E ndlf

Ifa  = 4Then 
Do Until rsACW3.EOF 

Gridl.CoI = I 
Gridl.Row = C
If Gridl.Text = rsACW3(”CrName") Then 

Y = rsACW3(TVaIue")

GridZCoI = C 
GridZRow = R 
GridZText = Y 
R = R + I 
E ndlf
If R > NoAl Then 
R = I 
C =C M  
E ndlf
rs AC W3. MoveNext 

Loop 
E ndlf

If a = 5 Then 
Do Until rsACW4.EOF 

Gridl.CoI = 1 
Gridl.Row = C
If Gridl.Text = rsACW4("CrNante") Then 

Y = rsACW4(“TVaIue")

GridZCoI = C 
Grid2.Row = R 
GridZText = Y 
R = R + 1 

E ndlf
If R > NoAl Then 
R - l  
C =C r- I 
E ndlf
rsACW4.MoveNext

Loop
E ndlf

Ifa  = 6 Then 
Do Until rsACW5.EOF 

Gridl.CoI = I 
Gridl.Row = C
If Gridl.Text = rsACW5(’CrName") Then 
Y = rsACW5("TVaIue")

GridZCoI = C
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Grid2.Row - R 
GridZText = Y 
R = R -t- I 

E ndlf
If R > NoAl Then 
R = I 
C = C f [
E ndlf
rsACW5.MoveNext

Loop
E ndlf

For R = 1 To NoAJ

Y1 =0 
Y2 =0

ForC = I To NoCA 
GridZCoI = C 
GridZRow = R 
Y1 = GridZText 
Y2 = Yl +Y2 
ARRAYTV(R) = Y2 

NextC

Next R

grdSynthesis-Cols = NoAl + I

For R -  I To NoOfAIternative 
grdAweight 1 .Col -  0 
grdAweightl.Row = R 
grdSynthesis.Col = R 
grdSynthesis.Row -  0 
grdSynthesisText -  grdAwei ght l.Text 

Next R

For C = I To NoAl

grdSynthesis-Row -  I 
grdSynthesis.Col -  C 
grdSynthesis.Text = ARRAYTV(C)

NextC

Y2 = ARRAYTV(I)

ForC - I To NoAl

If Y2 > ARRAYTV(C) Then 
Else

Y2 = ARRAYTV(C)
R = C

E ndlf
NextC
lblsynthesis.Caption -  "Choose Alternative N o : " & R 
Set db = OpenDafabase(App.Paih & T  & "Alirezanundb")

Set rsSynthesis = db.OpenRecordset(”Syntbesis")

For R = 1 To NoAl 
rsSynthesis. AddNew
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’ rsSynthesis("GID") = G 
’ rsSynlhcsis("StD") = S 
grdAweight 1 Col = 0 
grdAweightl.Row = R
rsSynthesis("Decision-Maker") = DecisoaMakerName 
rsSynthesisCAlternatives") -  grdAweightl.Text 
TstAlternalives-Listlndex = R - I 

’ rsSynthesis(”Aitematives") = IstAltematives.Text

rsSynthesis("Fmal Result") = ARRAYTV(R)
’ rsSynthesis("Result”) = Y2 
’ rsSynthesis("Message") = Iblsynthesis. Caption 
rsSynthesis. Update 
Next R

db.CIose

End Sub

Public Sub PIotData()
Dim I As Integer 
Dim NOcr As Integer 
Dim snglnew(lO) As Double 
On Error Resume Next

NoOfCriteria = txtNoOfCriteria-Text

Graphl.GrapbThle = "Criteria Weights"

Graph l.NumPoints = NoOfCriteria 
Graphl.ThisPoint -  I 
GraphI.AutoInc = 1 
For I = 1 To NoOfCriteria 
sngInew(NoOfCriteria) = Rnd(I) *1 + 1 
grdpweighLCol = 1 
grdpweighLRow = I

Graphl.GraphData -  grdpweight-Text

Next I
For I = I To NoOfCriteria 
sngInew(NoOfCriteria) = Rnd(l) *1 + 1 
grdpweighLCol = 0 
grdpweighLRow = I

Graphl.LabelText = grdpweighLText 

Graph l.DrawMode = 2 

Next I

Graphl.Visible = True 

End Sub

Public Sub STARTO
Dim L As Integer, I As Integer, R As Integer, C As Integer, XIO As Integer, x3 As Integer 

Istcriteria-Clear 

R -  I + NoOfCriteria
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'X  =  X-t- I
’ L = L *- t

' R = NoOfCriteria + 1 
GridlnputData-Col = C 
GridlnputData. Row = R

C = I
GridInputData.Col = C 
GridInputData.Row = R 
CrNodeName
CrNodeName = GridInputData.Text
C = 2
GridlnputData.Col = C 
GridInputData.Row = R 
LevelNo = " "
LevetNo = GridlnputDala-Text 
C = 3
txtNoOfCriteria = " "

GridInputData_Col = C 
GridlnputData. Row = R

txtNoOfCriteria = GridInputData_Text
I f  IsNull(txtNoOfCriteria.Text) = True Or Len(Trini(txtNoOfl2riteria.Text)) = 0 Then 

Else
grdpair.Cols = txtNoOfCriteria.Text + 1 
grdpainRows = txtNoOfCriteria.Text + I 
grdpnormal.Cols = txtNoOfCriteria.Text + I 
grdpnormaL Rows -  txlNoOfCritcria.Text + 1 
grdPairBak-Cols = txtNoOfCriteria.Text + I 
grdPairBak-Rows = txlNoOfCriteria.Text + 1 
grdpweighLRows = txtNoOfCriteria + 1 
grdpcons.CoIs = txtNoOfCriteria + 1 
Istcriteria.CIear 

' Istcritriabak-Clear

NoOfCriteria = txtNoOfCriteria.Text 
End If

C = 4

For R = R To (NoOfCriteria + R - I)
GridlnputData-Col = C
GridlnputData. Row = R
'If Key Ascii = 13 Then
' I f  LenfTrim(txlCriterias.Text)) > 0 Then

1st criteria. Addltem UCase(GridInputOata.Text)

txtCriterias.Text = ""

'End If 
Next R

x3 - lstcriteria-ListCount 
' If  X <> NoOfCriteria Then
' MsgBox “No. O f criteria Does Not Match The Criteria vbCritical, “Test Project* 
' Exit Sub
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'End If

For I = 0 To x3 - I 
grdpair-Row = 1+1 
grdpair.Col = 0 
grdpnonnaL Row = 1+1 
grdpnormaLCol -  0 
grdPairBak-Row = 1+1 
grdPairBalcCoI = 0 
Istcriteria. Listlndex = I 
grdpair.Texl = lstcriteria.Text 
grdpnorroaLText = lstcriteria.Text 
grdPairBalcText = lstcriteria.Text 

Next
For I = 0 To x3 - I 

grdpair.Col = 1+1 
grdpair.Row = 0 
grdpnonnal.Col = 1+1 

grdpnocraal. Row = 0 
grdPairBak-CoI = 1+1 

grdPairBak-Row = 0 
1st criteria. Listlndex = I 
grdpair.Text = lstcriteria.Text 
grdpnormal.Text = Istcriteria. Text 
grdPairBalcText = lstcriteria.Texl 

Next
For I = 0 To x3 - 1 

grdpweight-Row = 1 + 1 
grdpweight.Col = 0 
Istcriteria. Listlndex = I 

grdpweigbt-Text -  1st criteria. Text 
Next I
For I = 0 To x3 - I 

grdpcons.Row = 0 
grdpcons.Cot = 1+1 
Istcriteria. Listlndex = I 

grdpcons.Text = Istcriteria.Text 
Next I

If L <= NoCrNodes Then 'And L <= NoCrNodes Then X10 = X10 + 1 
R = NoOfCriteria + 1 
L = L + 1

End If

X10 = X10 + 1 
End Sub

Public Sub GrdHeadInDat() 
Dim R As Integer, I As Integer

•------------ T in s  IS FOR THE OTHER G R ID - ALTTERNATIVE GRID-------
"GrdlnAhDatl.Col = 1 
“Grdln AltDat 1. Ro w = 0 
"GrdlnAIt Dali.Text = "NoOfCr.-Ah.- 
GrdlnAhDatl.Col = I 
GrdlnAltDatl.Row = 0 
'Grid.AltData.Texl = “No O f AUVCr."
'GridAItDala.CoI -  I 
GrdlnAhDatI.Text -  "Alt.Cr."
‘GridAltData.Row = I
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Grdln.UtDatl.Row - 0 
GrdIn.AltDall.Col - 2 
Grdln.UiDall.Text = "NoOf.Ut."
GrdlnAhDatl.Col -- 3 
Grdln.UtDatl.Text -  “Ah.”

For R = I To 999 
Grdln.AItDatl .Col - 0 
GrdlnAltDatI.Row = R 
Grdln.AItDatl.Text -  R 
Next R

For I 7 GrdlnAItDatlSelStartCol To GrdlnAltDatl.SelEndCol 

GrdIn.AltDatl.CoI\Vidth(I) -  880

Next I

GridlnputData.Col - 1 
GridlnputData. Row - 0 
GridlnputData.Text - “Cr.Node "

GndlnputData.Col - 2 
GridInputData.Row = 0 
GridInputData.Te.xt = “Level.No."

GndlnputData.Col - 3 
GndlnputData.Row - 0 
GridInputData.Text - "NoOlCr."

GridlnputData-Col - 4 
GndinputData.Row - 0 
GndlnputData.Text = "CrName “ 
GndInputData.Col - 5 
‘GridlnputData. Row - 0 
'GridlnputData.Te.xt -  "Cr. Name ”
For R * I To 999 
Cm dlnputData. Col -- 0 
GndlnputData.Row - R 
GridInputData.Text R 
Next R
’For R -- 1 To 6

GrtdlnpulData.ColAlignment(i) -  3 
‘ Next R

If Key .Ascii -  13 Then 
lstcriteria.Clear 

' Istcritriabak.CIear 
SendKevs ”[T .A B |T rue  

End IF

For I - GridlnputData.SelStanCol To GridlnputData.SeIEndCol 

GridInputData.ColWidth(I) - 880

Next I
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For I - grd.Aueight.SelStartCol To grdAueighLSelEndCol 

grdA\veight.CoIWidth(I) - 880

Next I 

End Sub

Public Sub Plot.AltDataO 
Dim I .As Integer 
Dim NOcr As Integer 
On Error Resume Next

Dim sngineuf 10) .As Double 
' NoOfCriteria = txtNoOfC nt eria. Text

Ciraph2.GtaphTitIe - “.Alternatives Weights"

Graph2.N'umPoints - NoOfAItcmative
Graph2.ThisPoim = 1
Graph2.AutoInc = I
For I -  I To NoOf.Alternative
snglneu(NoOf.AItemative) - Rnd( 1) * I - I
grd.Aueight 1.Col - I
grdAueightl.Rou - I

Graph2.GraphData = grd.Aueightl.Text

Next I

For I ■ 1 To NoOf.Alternative 
snglneu(NoOf.Alternative) = Rnd(l) * I -  I 
grd.Aueightl.Col = 0 
grdAueightl.Rou - I

Graph2.LabelText - grd.Aueightl.Text 

Graph2. Draw Mode - 2 

Next I

Graph2. Visible - True 
End Sub

Public Sub AltConsisIndexO 
Dim R .As Integer 

Dim C As Integer
Dim A'alue .As Double. Temp .As Double 
Dim RI As Double 
Dim Msg As String

On Error Resume Next 
A'alue = 0=
Temp = 0*

'For R l To NoOfAlternative

grd.AweightI.Col -  1 
grd.Acons.Row = I
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For C I To NoOf.Vltemative

grdAu eight 1. Row = C 
grd.Vcons.CoI = C
Temp -  grd.-Vcons.TeU grd.Vweightl.TeU 

Value - Value -  Temp

N eu C

"Next R
Set db -  OpenDatabase(.Vpp.Path & " " & "Alirezam.mdb")
Set rsRnd = db.OpenRecord.sct("RandomInde.x") 
rsRnd. Index - "RID* 
rsRnd. Seek "=". NoOf.Vltemative 
Ri - rsRndCRindex")

Msg -  “"
Value = Value N'oOf.Vltemative
Temp - (Value - NoOf.Vltemative) (NoOf.Vltemative - 1)

Label.VltCons •- Temp RI

Msg - Msg & Chr( 13) & "Lambda Max - “ & Format( Value. "===0.0000")
Msg = Msg & Chr< 13) & "Consistency Index - '  & Format(Temp. “= 0 .0 0 0 0 ")

Msg - Msg & Chr( 13) & "Random Index- " & RI
Msg - Msg & Chit 13) & ~CI RI '  " & Format((Temp RI). "===0.0000")

If (Temp RI) 0.1 Then
Msg = Msg & Chit 13) & "Degree of Consistency Is Satisfactory"

Else
Msg - Msg & Chit 13) & "Degree of Consistency Is Not Satisfactory"

End If

inptval 11 MsgBoxlMsg. vbOKCancelt 

If inptval 11 > bOK Then 

tllesavel 1 

End If

If inptval 11 - vbCancel Then

MsgBox "Repeat Vour Calculation"

Exit Sub 
End If

End Sub

Public Sub filesave! 1()
Dim a .Vs Integer 
a = txtNoOILevels
’ If NoOtCrNode = 0 Or IsNull(NoOfCrNode) Then Exit Sub 

If a - 3 Then

Alt.Vdd2 
Elself a -  4 Then 
Alt.Vdd3 
Elself a = 5 Then 
Alt.Vdd4 
Elself a - 6 Then 
AltAddS 

' Elself a -- 7 Then
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AItAdd6 
Elselfa - 8 Then 
Alt.Add7 

End If

End Sub

Public Sub StorelnputDataO 

Dim xl .As Object

Dim a .As Integer 
Dim NOcrl .As Integer 
Dim NOcr2 .As Integer 
Dim .ARRAYK) .As Variant 
Dim ARRAY 2() .As Double 
Dim g2 .As Integer 
Dim NOcr .As Integer 
Dim x .As Double 
Dim Z .As Variant 
Dim s' .As Double 
Dim Y .As Variant 
Dim J .As Integer 
'Dim nocr2 As Integer 
N’o.AI - NoOf.Alternative

'a -  txtNoOfLevels

' N'Ocr - NoOtCr.Alt * N'oOf.Altemative 
NOcrl -  60
ReDim ARRAY 11<NOcrl. 1) .A. Variant 
ReDim ARRAY2l(NOcrI. 1) .As Variant 
ReDim .ARR.AY31(NOcrl. 1) .As Variant 
ReDim ARRAY4l(NOcrI. 1) .As Vanant 
ReDim .ARRAYSl(NOcrl. I) .As Variant 
ReDim .ARRAY61 (NOcrl. I) As Variant 
ReDim ARRAY7l(NOcrl. 1) .As Variant 
ReDim .ARRAY81(NOcrl. 1) .As Variant 
ReDim .ARRAY91(NOcrl. 1) As Variant 
ReDim ARRAY101(NOcrl. 1) .As Variant 
ReDim .ARRAY11 l(NOcrl. I ) As Variant 
ReDim ARRAYt 21(NOcrI. 1) As Variant 
ReDim ARRAY13l(NOcrl. 1) .As Variant 
ReDim .ARRAY14l(NOcrl. 1) As Variant

ReDim .ARRAYl5I(NOcrl. 1) As Variant 
ReDim ARRAY16I(NOcrl. 1) As Variant 
ReDim ARRAY17l(NOcrl. I) As Variant 
ReDim ARRAY181(NOcrl. 1) .As Variant 
ReDim .ARRAY 191 (NOcrl, 1) As Variant 
ReDim ARRAY20C(NOaT. 1) .As Variant 
ReDim ARRAY20l(NOcrl. 1) As Variant 
ReDim ARRAY202(NOcrl. 1) As Variant 
ReDim ARRAY203(NOcrl. 1) As Variant 
ReDim ARRAY204(NOcrl. I) As Variant 
ReDim ARRAY205(NOcrl. 1) .As Variant 
ReDim ARRAY206(NOcrl. 1) As Variant 
ReDim ARRAY207(NOcrl. I ) As Variant

' OLTPLT DATA-------------------------
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Dim R .Vs Integer 
Dim C .As Integer 
Dim S .As Integer 
"Dim NOCR .As Integer 
Dim .ARRAY19() .Vs Variant 
Dim ARRAY29() As Double 
Dim ARRAY39() As Variant 
Dim ARRAY49() As Double 
Dim ARRAY59() .As Variant 
Dim ARRAY690 As Double 
Dim ARRAY790 -Vs Variant 
Dim .ARRAY89() .As Double 
Dim ARRAY99() As Variant 
Dim .ARRAY 109() .As Double 
Dim .ARRAY209() .As Double

a - txtNoOfLevels

Set db = OpenDatabasef.App.Palh ~ & "Alirezam.mdb") 
Set rs.ACVV2 = db.OpenReeordset(’‘.AltCrWetght2")
Set rs.ACW3 - db.OpenReeordset(".AhCr\Vetght3“)
Set rsACW4 - db OpenRecordset(".-VltCrVVeight4") 
SetrsACVV'5 = db.OpenRecordset(”.AltCrW'eight5")

SetrsGroup - db.OpenRecordsetCGroups")

\O cr2  NoOICr.VIt * NoOf.Vltemative

NOer - 60 ‘ NoOfCr.Vh • NoOf.Alternative

ReDim .ARRAYl9(NOcr2. I) As Variant 
ReDim ARRAY29(XOer2. 1) .As Double 
ReDim .VRRAY39(NOcr2. 1) As Variant 
ReDim .VRRAY49(NOer2. 1) .As Double 
ReDim ARRAY59(NOcr2. 1) As Variant 
ReDim ARRAY69(XOcr2. I ) .As Double 
ReDini .ARRAY79(NOcr2. 1) As Variant 
ReDim ARRAY89(XOcr2. I) .As Double 
ReDim ARRAY99(XOcr2. I ) As Variant 
ReDim ARRAY I09(XOcr2, I) As Double 
ReDim ARRAY209(XOcr2.1) .-Vs Double 
ReDim ARRAYM(XoOfAltemative. 1) As Variant

On Error GoTo OLE ERROR

C = I 
R -  I

If a = 3 Then

For R -  I To XOer2
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GridlOO.Row - R

GridlOOCol = 1

ARRAY19(R. 1) GridlOO.Text 

Gnd 100-Col = 2 

ARRAY29(R. 1) -  GridlOO.Text 

GridlOOCol - 3 

ARRAY39(R. I) = GridlOO.Text

GridlOOCol = 4 

ARRAY49(R. 1) - GridlOO.Text 

GridlOOCol 5

.VRRAY209(R. 1) - GridlOO.Text

Next R

End If
•-------------------------END OF O IT P IT  DATA FOR 3 LEVEL HEIRARCHY---

I I

For I 1 To NOcrl

GndlnputData.Col I
GridInpulData.Row - I
.VRRAYI 1(1. I ) - GridlnputData.Text

GridlnputDataX'ol - 2 
GridlnputData. Row - I 
ARRAY21(L 1) - GridInputData.Te.xt

GridInputData.Col -  3 
GridlnpulData-Row - I 
ARRAY31(I. 1) = GridInputData.Text

GridInputData.Col - 4 
GndlnputData.Row - I 
ARRAY4l(I. I) = GndInputData.Te.xt

GridInpulData.CoI - 3 
GridInpulData.Row = I •-1 
ARRAYS I (L 1) - GridInputData.Text

GridInputData_C ol -  6 
GridInputData.Row - I 1 
ARRAY6l(L 1) - GridInputDala.Te.xt

GridInputData.Col - 7
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GridInputData.Row i 1 
ARRAY7I(I. I) -  (iridInputData.Te.vt

GridlnputData-Col - 8 
GridInpulData.Row = I •- I 
ARRAY8l(L 1) = GridInputData.Te.vt

GridInputData.Col = 9
GridInputData.Row- = 1 -1
ARRAY91 (I. I) -= GridInputData.Texl

GndlnputData.Col - 10 
GridInputData.Row - I • -1 
ARRAY10I(L 1) - GridInputData.Te.vt

GndlnputDataX'ol =11 
GridlnputData. Row I 1 
•VRRAYI 11(1. I ) = GridInputData.Te.vt

GndlnputDataX'ol = 12 
GndlnputData.Row - I 1 
ARRAYI21(I. I) GridInputData.Te.vt

On din put Data. Col - 13 
GndInputData.Row - I I  
ARRAYI3KL I) * GridlnputData. Text

GridInputData.Col - 14 
GndlnputData-Row I - I 
ARRAY 141(1. 1) GndlnputData. Te.vt

Grdln.MtDatl.CoI I 
GrdlnAltDatl.Row - I '-  1 
.VRRAYI51(1. 1) Grdln.MtDatl Text

GrdlnAhDatl.Col 2 
GrdlnAltDatl.Row - I I  
.VRRAYI6KL I) Grdln.MtDatl.Text

GrdlnAhDatl.Col - 3 
GrdlnAltDatl.Row = I I 
ARRAY17I(L I) = GrdIn.AltDatl.Te.vt

GrdIn.VltDatl.Col = 4 
GrdlnAltDatl.Row I 1 
ARRAY18KL I) = Grdln.MtDatl.Te.vt

GrdlnAhDatl.Col - 5 
Grdln.MtDatl.Row = I 1 
ARRAYI9KL I) = Grdln.MtDatl.Te.vt
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GrdlnAhDatl.Col - 6 
GrdlnAltDatl.Row - I ’- I 
YRRAY200(L I) = Grdln.MtDatl.Text

GrdlnAhDatl.Col - 7 
Grdln.MtDatl.Row = [ I 
ARRAY20l(L 1) = Grdln.MtDatl.Te.xt

Grdln.MtDatl.CoI - 8 
GrdlnAltDatl.Row -  I ■- I 
ARRAY202(l. 1) - GrdIn.MtDatI.Text

Grdln.MtDatl.Col = 9 
GrdIn.MtDatl.Row = I '-  1 
ARRAY203(L 1) -  Grdln.MtDatl.Text

GrdIn.MtDatl.Col • 10 
GrdIn.MtDatI.Row = 1 -1  
ARRAY20-KL 1) = Grdln.MtDatl.Te.xl

GrdIn.MtDatI.Col = 11 
GrdIn.MtDatI.Row - I '-  1 
ARRAY205(L 1) - Grdln.MtDatl.Text

GrdIn.MtDatl.CoI = 12 
GrdIn.MtDatl.Row = I I  
ARRAY2061I. I) - Grdln.MtDatl.Text

Grdln.MtDatl.CoI 13 
Grdln.MtDatl.Row - I ’- I 
ARRAY207(I. I) GrdIn.MiDatl.Te.xt

Next 1

Load trmdecsion 

End Sub

Public Sub PIotDataSyntheis() 
Dim I As Integer 
Dim NOcr As Integer

Dim snglnew( 10) .Vs Double

Graph3.GraphTitle = "Synthesis"

Graph3.NumPoints = NoOf.Mtemative 
Graph3.ThisPoint = 1 
Graph3.AutoInc = 1

For 1 = I To NoOf.Alternative 
snglneu( NoOf.Mtemative) =• Rnd(I) * 1 - 1  
grdSynthesis.Col -  I 
grdSyn thesis. Row = 1
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'grd.Aueight I.Col 0 
'grd.A»cightl.Ro« - R 
Graph3.GraphData = grdSynthesis.Text 
'Graph3.LaberTexl - grd.Aweighll.Text 
Next I

For I - 1 To NoOf.Alternative 
sngInew(NoOfAlternative) - Rnd(l) * 1 - 1  
grdSynthesis.Col = I 
grdSynthesis.Rou = 0

Graph3.Labe!Text - grdSynthesis.Text 

Graph3.DrawMode - 2 

Next!

Graph3. Visible * True 
End Sub

Public Sub SaveCrlnputO 
Dim xl .As Object

Dim DM .As Variant
Dim MO .As Variant
Dim TOTALCR1 .As Integer
Dim a .As Integer
Dim NOcrl .As Integer
Dim NOcr2 .As Integer
Dim ARRAA'lO .As A'ariant
Dim ARRAV20 As Double
Dim g2 .As Integer
Dim NOcr .As Integer
Dim x .As Double
Dim /  .As A'ariant
Dim v .As Double
Dim A' As A'ariant
Dim J .As Integer

Set db - OpenDatabase(.App.Path & " " & ".Aiirezam.mdb") 
Set rsCrln = db.OpenReeordset) "Criterialnput")
Set rs.AItln db.OpenRecordsetC. Alternatives Input")

Set rsLC.ANo = db.OpenRecordset("LevCr.AltNo")

Set rsGroup - db.OpenRecordset("Groups")

Tsql = “Delete from Criterialnput where len(CriteriaInput.CrName)=0 or isnull(Cnterialnput[GID|)" 
db.Execute TsqL dbFailOnError

Set rsTEMP -  db.OpenRecordseU"Select Ma.x(CriteriaInpuL[GID|) as Gma.x From Criterialnput;")

If IsNull(rsTE\IP!Gmax) Or Len(rsTEMP!Ginax) ■ 0 Then 
g 2 = l  

Else
g2 = rsTEM PCGmax") -  I 

End If
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TOTALCRl - te\t2.Text 
DM - Decison.MaLerXame 
MO - MainObjective 
NOcrl TOTALCRl - NoOtCrNodc - 1 
No.U = XoOtAItemative 
XoCA - XoOfCrAit 
NLev -  ixtNoOtLevels 

For I = I To NOcrl

rsCrln.AddNew 
rsCr!n("GID") - g2 
rsCrlnCDeci.sion-Maker") - DM 
rsCrlnCObjective") ~ MO

UridlnputData.Col - I 
GridInputData.Row = I 
rsCrIn(”Cr-Node") - GridlnputData.Text

GridlnputData-Col ~ 2 
GridInputData.Row - I 
rsCrIn("LeveINo") - GridInputData.Text

GridlnputData Col - 3 
GridlnputData. Row - I 
rsCrlnCNo-Of-Cr”) -  UridlnputData.Tc.xi

GndlnputDataX'ol : 4 
GridInputData.Row - I 
rsCrlnCCrName") GridInputData.Tc.xt

CindInputData.Col - 5 
(indlnpulData.Row - { 
rsCrlnCl") = GridInputData.Text

UridlnputDataX'ol 6 
GridInputData.Row - 1 
rsCrIn("2") GridlnputData. Text

GridInputData.Col - 7 
GridlnputData. Row = I 
rsCrln("3") - GridInputData.Text

GridInputData.Cot - 8 
GridInputData.Row - I 
rxCrIn(”4”) GridInputData.Tc.xt

GridlnputData-Col = 9 
GridlnputData. Row = I 
rsCrIn("5") = GridInputData.Tc.xt

GridInputData.Col - 10 
GridInputData.Row - I 
rsCrIn(“6") - GridInputData.Text

GridlnputDataX'ol =11 
GndInputData_Row -- I 
rsCr!n(“7” ) = GridInputData.Tc.vt

GridInputData.Col =12 
GridInputData.Row - I 
rsCrIn("8") GridlnputData. Text

GridlnputData-Col - 13
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GridInputData.Row = I 
rsCrIn("9") - GridInputDala.Te.xt

GridlnputData. Col = 14 
GridlnputData. Row - t 
rsCrIn(T0") = GridInputData.Text

rxCrlnt-'pdale

Next I

db.Close

End Sub

Public Sub CRDataRetrievet)

Dim xl .As Object 
Dim DM I .Vs A'ariant 
Dim MOl .As A'ariant 
Dim DM .As A'ariant 
Dim MO .As A'ariant 
Dim a Vs Integer 
Dim NOcrl .As Integer 
Dim NOcr2 .As Integer 
Dim .VRR.AA'K) .As A'ariant 
Dim .ARR.AV2() .As Double 
Dim g2 .As Integer 
Dim NOcr .As Integer 
Dim x .Vs Double 
‘Dim xR .As Double 
Dim Z .As A'ariant 
Dim v .As Double 
Dim V .As A'ariant 
Dim J .As Integer 
Dim A'A‘ .As A'ariant

Set db - OpenDatabaset.App.Path & ” " & ”.AIirezam.mdb") 
SetrsCrln = db.OpenRecordset( "C nterialnput")
Set rs.Altln = db.OpenRecordset(".AlternativesInput")
Set rsI.C.ANo - db.OpenRecordset<"I.ex'Cr.AItNo")

Set rsGroup - db.OpenRecordsetC*Groups")

GridlnputData. A'isible ’  True

For R = I To 30

ForRI = I To 998 
GridInputData.CoI = R 

GridlnputData.Row - RI 
Gridin put Data. Text =
Next RI 

Next R

•xR -  rsLCTNoCGID")
' NO = Input Bo.\( "Enter A'OLR ID") 
NO = xR 

Text2.1e.xl = NO 
I - 1
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rsCrln. Index -  "GID" 
rsCrIn.Seeh NO 
[f rsCrln-NoMatch = False Then 
NO -- rsCrlnCGID")

Endir

Do I'ntil rsCr!n.EOF 

' If rsCrlrt-N'oMatch - False Then 

If rsCrlnCGID") - NO Then

GridInputData.Coi - I 
GridInputData.Row - I 
VV = rsCrIn(“Cr-Node") 
GridInputData.Text - VV

GridInputData.CoI = 2 
GridlnputData. Row - I 
GridInputData.Texl = rsCrIn("LevelNo")

GridlnputData-Col - 3 
GridInputDala.Row - 1 
GridInputData.Te.xt - rsCrIn("No-Of-Cr")

GridInpulData.CoI = 4 
GridlnputData. Row = I 
GridInputData.Text - rsCrlnCCrName”)

GridInpulData.Col ■= 5 
GridInputData.Row = I 
GridInputData.Text - rsCrlnCI")

GridInputData.Coi = 6 
GridlnputData. Row = I 
GndInputData.Te.xt = rsCrIn(“2”)

GridInputData.CoI = 7 
GridlnputDataRow = I 
GndInpulData.Text - rsCrIn<“3")

GridlnputData-Col = S 
GridlnputData. Row - 1 
GridInputData.Te.xt = rsCrIn("4")

GridInputData.Col =- 9 
GridInputData.Row = I 
GridInputData.Te.xt = rsCrIn("5”)

GridInputData.Col ~ 10 
GridInputData.Row = I 
GridInputData.Te.xt = rsCr!nC6")

GridInputData.Col = II 
GridInputData.Row -  I 
ChidlnputData.Text - rsCrIn("7")
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GridInputDaia.Col ~ 12 
GridlnputData. Row --1 
GridlnputData. Text - rsCrln<"8*)

GridInpulData.Col = 13 
GridlnputData-Row - I 
GndInputData_Text = rsCrInC9")

GridlnputData-Col = 14 
GridInpulData.Row - I 
GridInputData.Text = rsCrlnClO- )

• End If 
End If

• End If 
1 - 1 * 1
rsCrln.MoveNext
Loop

’ End If

End Sub

Public Sub LevCr.Alt Input) )
Dim xi As Object

Dim DM .\s  A'ariant 
Dim MO .As A'ariant 
Dim a .As Integer 
Dim NOcrl .As Integer 
Dim NOcr2 .As Integer 
Dint ARRAY IO As A'ariant 
Dim ,ARRAY2() As Double 
Dim g2 .As Integer 
Dim NOcr .As Integer 
Dim x .As Double 
Dim Z .As A'ariant 
Dim v .As Double 
Dim A’ .As A'anant 
Dim J .As Integer

Set db - OpenDatabaset.App Path & “ " & "Alirezam.mdb') 
Set rsLC.AN'o * db.OpenRecordset("LevCr.AltN'o")

DM -- Decison.MakerN'ame
MO = MainObjective
N'Ocrl -  TotalCr -  NoOICrNode - I
N'o.AI = NoOf.Alternative

For I I To NOcrl 

rsCrln. AddNew

rsCrIn("Decision-Maker") -- DM 
rsCrlnCObjective") = MO

rsCrln.l'pdate
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Next I 

db.Close

End Sub

Public Sub RetrlexCRALTN’OO

Set db - OpenDatabase(App.Palh & " * & "Alirezam.mdb") 
Set rsCrln - db.t)penRecordset("CriteriaInput")
Set rs.Altln - db.OpenRecordset("AIternativesInput")

Set rsLC.VNo - db.OpenReoordsetfLevCr.VItNo")
FN - lnputBox("File NameT)

rsLCANo.Index - "FileName" 
rsLC.VNo.Seek FN

If rsLCANo.NoMatch = False Then 
NLev ; rsLC.\No("NoOtl_eveIs") 
txtNoOfLevels.Te.xt = NLev 
NoCA - rsLC.VNo("Cr-.\Jt-Nodes")
Not)lCr.VJt Text NoCA

DectsonMakerName.Text rsI.C ANo(”Decision-Maker") 
MainObjective - rsLC.VNot"Objective") 
trmdecsion.Caption rsLC.VNot "FileName”)

Not JtCrNode.Text - rsLC.VNot "NOtCrNode") 
texi2.Text - rsLCANofTolalCr")
Text4.Texl - rsLC.\No("No-t)f-Alt") 
xR - rsLC.\No<"GID”)

End If

I I

GI xR

End Sub

Public Sub .VltDataRetrievef)
Dim DM .Vs Variant 
Dim MO As Variant 
Dim DM1 .As Variant 
Dim MO I As Variant
Set db - OpenDatabasef App.Path & "Alirezam.mdb") 
Set rsCrln = db.OpenRecordset("CriteriaInpul“)
Set rs.Vltln = db.OpenRecordset("AItematives Input")
Set rsLC.ANo - db.OpenRecordset("LevCr.AItNo")
Set rsGroup db.OpenRecordsetCGroups")
■------------------------------ Alternatives Input---------------------
GrdlnAltDatl. Visible = True
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For R - I To 30 
ForRI - 1 To 999 
UrdIn.VltDatl.Col - R 
GrdlnAltDatl.Row = RI 
GrdIn.UlDatI.Texl = ""

Next RI 
Next R 
GI = xR

rsAhlnJndex = "GID" 
r5.VJtIn.Sedc ’=“. GI 

If rs.VhIn.N'oMalch -  False Then

GI - rs.AJtlnTGID")
End If 

I - I

Do I'ntil rs.VltIn.EOF

If rs.VltIn.NoMateh - False Then 
Ifrs.VItlnCGID") - GI Then

GrdIn.VItDatl.Col = I 
GrdIn.VltDatl.Row - I
Grdln.VItDatI.Text - rs.UtIn<"Cr-.Ut-Node")

l.islCR.VLT.l.istIndex = 1-1 
ListCRALT.Text = rs.VltIn("Cr-.VIt-\ode*)

GrdIn.VhDatI.Col 2 
GrdIn.UtDatl.Row - I 
Grdln.VItDatI.Text - rs.Utln("No-<)f-AIO

Grdln.VItDatl.Col = 3 
Grdln.UtDatl.Row I 
Grdln.VItDatI.Text - rs.UtIn( "Alternative")

Grdln.VItDatl.Col = 4 
Grdln.UtDatl.Row - I 
GrdIn.-UtDatl.Text rs.UtIn<"I")

GrdIn.UtDatI.Col = 5 
GrdlnAltDatl.Row = I 
GrdIn.VltDatl.Text = rsAItIn("2")

GrdIn.VltDatI.CoI = 6 
GrdlnAltDatl.Row - I 
Grdln.VItDatI.Text = rs.UtIn("3")

GrdIn.UtDatl.Col -  7 
GrdlnAhDall.Row = I 
GrdlnAltDall.Te.xt - rs.UtIn("4”)

GrdlnAhDatl.Col - 8
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Gidln.UtDatl.Row - I 
CirdlnAltDatI. Text - rs.UtIn("S")

GrdlnUlDat I .Col 9 
GrdlnAltDatl.Row I 
GrdlnAltDatl .Text - rs.-UtIn("6")

GrdlnUlDat 1.Col = 10 
GrdlnAltDatl.Row - I 
GrdlnAltDatl.Text -  rs.Utlnf"7”)

GrdlnAltDatl.Col - 11 
GrdlnAltDatl.Row = I 
GrdIn.-UtDatl.Text - rs.UtIn("8")

GrdlnAhDatl.Col = 12 
Grdln.UtDatI.Row -  I 
GrdlnAltDat I Text = rsUt!n<"9")

Grdln.UtDatl.Col - 13 
GrdlnAhDatl.Row - I 
GrdIn.UtDatl.Text = rs.UtIn(“10")

End If 
I - I - 1

rs.Utln. MoveNext 

Loop 

End Sub

Public Sub SaveCr.UtN'odeLeNoi)

Dim TCr As Integer 
Dint Xo.Ut .\s  Integer

Set db - OpenDalabaset App.Path & " “ & ".Uirezam.mdb")
Set rsCrln - db.OpenRecordsetCCriterialnput")
Set rs.Utln =■ db.OpenRecordseU".Utemativeslnput")

Set rsLCWXo = db.OpenRecordset("LevCr.UtNo")
•------------------------ Level no. er-alt nodes number-------------------
Tsql “Delete from LevCrAltNo where Ien(LevCrUtNo.FileName)-0 or i.snull(LevCr.UtNo.[GlD|)" 

db.F.xecute Tsql. dbFailOnError

Set rsTF.MP - db.OpenRecordset("Select Max(LevCrAltXo.[GID|) as Gmax From LevCrAltNo:")

IflsNull(rsTEMP'Gmax) Or Len(rsTEMP!Gmax) = 0 Then 
S2  1 

Else
g2 - rsTEMP("Gmax") * 1 

End If

DM - Decison.MakerXame
MO - MainObjective
TCr - te.xt2.Text
N'o.Ut - Texl4.Text
•NOcrl -  TCr - NoOlCrNode - 1
No.U - NoOf.Uternative
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NoCA = NoOtCr.AIt 
NLev - txtNoOfLevels

FName -  InputBox("Save File As")

Do L'ntil rsLCANo.EOF 
IFFName = tsLC.ANo("FiIeName")Then 

MsgBox "File Exists. Trv To Save File I'nder A Diflrent Name" 
• rsLCANoCFileName") = ""
FName = lnputBox("Save File As")

End If

rsLC ANo.MoveNexi

Loop
trmdecsion.Caption - FName

T ori 1 To NOcrl

rsLCANo.AddNew 
rsLCANoCGID") = g2 
rsLC.\No(“FileName') - FName 
rsLC.\N’o<"Deeision-Maker") = DM 
rsLC.ANo("Objective") = MO 
rsLC ANo< "NoOfLevels") = NLev 
rsLC.VNo("Cr-Alt-Nodes") - NoCA 
rsLC.\No("NOICrNode") - NoOlCrNode 
rsLC.ANoCTotaiCr") = TCr 
rsLC.ANoCNo-Of-.Ut") -  NoAJt 
rsLCANo. I pdate

• Next I

db.Close
End Sub

Public Sub SaveAIlInputt)

Dim DM As Variant
Dim MO As Variant

Dim NOcrl .As Integer
Dim NOcr2 As Integer

Dim g2 As Integer
Dim NOcr .As Integer

Set db = OpenDalabase< App.Path & " " & "AIirezam.mdb") 
Set rsCrln -  db.OpenRecmrdsel("Criterialnput")
Set rs.Utln = db.OpenRecordset< ".UtemativesInput")

DM = DecisonMakerName
MO = MainObjective
•NOcrl = TotalCr -  NoOfCrNode - I
No.U = Te.xt4Te.xt
"No.U = NoOf.Alternative
NoCA -  NoOfCrAIt
NLev = txtNoOfLevels
Tsql - "Delete from Alternativeslnput where Ien(AItentativesInpuL.AItemative)=0 or isnull(AItemativesInput[GID|)" 

db.Execute TsqL dbFailOnErTor

Decision Maker Programming Codes 
Novemebr 1998

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

207

Set rsTEMP ~ db.OpenRecordset( "Select Max(.UtemativeslnpuL[GID]) as Gmax From Altemativeslnpuu")

IfIsNuIl(rsTEMP!Gma.\) Or Len(rsTEMP!Ginax) - 0 Then 
g 2 = I  

Else
g2 -  rsTEMPCGmax") -  I 

End If
•------------------------------ .YItematives Input-------------------------
\O cr2  = No.Al * NoCA -  2 * NoCA

For I = I To NOcr2 
rsAItln. AddNew
rs.Utln! “Decision-Maker") -  DecisonMakerName 
rsAIlIn("Objeetive") = MainObjective

rs.Utln! "GID") = g2 
GrdIn.AltDatl.Col - 1 
GrdIn.AltDatl.Row - I 
rs.UtIn!"Cr-.Ul-Node") = GrdlnAltDatl.Text

GrdIn.AhDatl.Col = 2 
Grdln.AltDatl.Row - I 
rs.Utln! "No-Of-.Alt") = GrdlnAltDatl.Text

GrdIn.UtDatl.Coi - 3 
Grdln.UtDatl.Row = I 
rs.Utln!"Alternative") - Grdln.UtDatl.Te.vt

GrdIn.UtDatl .Col - 4 
GrdlnAltDatl.Row = I 
rs.Utln!"!") = GrdlnAltDatl.Text

GrdlnAhDatl.Col = 5 
GrdlnAltDatl.Row I 
rs.Ut!n("2") - GrdlnAltDatl.Text

GrdIn.UtDatI.Col - 6 
GrdlnAltDatl.Row = I 
rs.Ut!n("3") - Grdln.UtDatl.Text

GrdIn.UtDatl.CoI -  7 
GrdlnAltDatl.Row = I 
rs.UtInT4") = GrdIn.UtDatl.Text

GrdIn.UtDatI.CoI = 8 
GrdIn.AItDatI.Row - 1 
rsAltIn(*5") -  GrdlnAltDatl.Text

GrdIn.AhDatl.Col = 9 
GrdlnAltDatl.Row = I 
rs.AhIn("6") = GrdlnAltDatl.Text

GrdlnAhDatl.Col = 10 
GrdlnAltDatl.Row = I 
rs.Ut!n("7”) - GrdIn.UtDatl.Text
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GrdlnAltDatl.Col - I t  
GrdIn.UtDatI.Rou -  I 
rs.UtlnCS") GrdIn.UtDatI.TeM

GrdlnAltDatl.Co! - 12 
GrdlnAltDatl.Row - I 
rsAltIn("9”) ~ GrdlnAltDatl.Te.M

GrdIn.UtDatl.Col -  13 
GrdIn.UtDatl.Row = I 
rsAJtlnCIO") = GrdlnAltDatl.Text 

rs.Utln. Update 
N e M  I 
db.Close 

End Sub
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SID FileName Decision-Maker Objective NoOfLevels Cr-Alt-Nodes NOfCrNode Tota/Cr NofAlt
1 BMRS ALIREDA BMRS 5 49 15 63 3

INITIAL INPUT DATA
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GID
ueciston-

Maker Objective
Cr-

Node Leve/No
No-Of-

Cr CrName 1 2 3 4 5 6 7 8 9 10

1 ALIREDA BMRS OSTA 1 1 1 1 2

1 ALIREDA BMRS
_  . . _

IS 1 1 1 4

ALIREDA BMRS COMPA 1 1 2

J ALIREDA BMRS
. __ __

MF 1 2

1 ALIREDA BMRS OF 1

1 ALIREDA BMRS SMA TECS EL WL TL

1 ALIREDA BMRS L&T 3 5 SMA 1 1 0.333 0.25 1

1 ALIREDA BMRS TECS 1 1 1 1

1 ALIREDA BMRS EL 1 2 1

1 ALIREDA BMRS WL 1 1

1 ALIREDA BMRS TL 1

1 ALIREDA BMRS AOTL RTC CONS

1 ALIREDA BMRS VR 3 3 AOTL 1 0.25 0.333

CRITERIA PAIRWISE COMPARISONS INPUT DATA
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11 ALIREDA BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS

ALT1 
ALT 2  
AL T3

0.333
II ALIREDA
1 ALIREDA 
i  ALIREDA 
1 ALIREDA 
l\ ALIREDA 
l'ALIREDA

ALT1 ALT2
\OsMC ALT1 0.333

ALT2
1‘ALIREDA ALT 3
IAUREDA
i\  a l ir e d a

i\ALIREDA
ALT1 ALT2  >ALT3

ALT1 0.167
0.143h ALIREDA ALT2

1 ALIREDA AL T3
1\ALIREDA
1.ALREDA ALT1 \ALT2 ALT3 

1 ; 0.5 ’ 0.2
1

I i ALIREDA 
VAUREDA
i Ia l ir e d a

i Ia l ir e d a

1 ALIREDA
i Ia l ir e d a

i Ia l ir e d a

\A&RC ALT1 
ALT2  
ALT 3

ALT1 \ALT2 ALT3
BMRS 'LEAC 
BMRS j  
BMRS

ALT1 
ALT 2 
ALT 31 ALREDA

1 ALIREDA 
1'ALIREDA
i a U r e d a

BMRS
BMRS ALT1 ALT2 ALT3
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS

1 ALREDA ALT2
IAUREDA ALT 3
1, ALIREDA

ALTI ALT2 ALT3 .1 ALIREDA 
1\ ALIREDA 
hAUREDA 
1 ALIREDA

ALTI
ALT 2
ALT 3

Alternatives Input Data
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1\ ALIREDA BMRS
v a l i r e d a BMRS " ,ALT1 ALT2 ALT 3
1 AUREDA . . . . . . . BMRS O&C 3 ALTI 1 / ’ /
1 ALIREDA BMRS ALT2 1 /
1 AUREDA BMRS ALT 3 1
i  AUREDA 
i  A U R E D A '

BMRS ' 
BMRS ALTI ALT2 ALT 3

1 AUREDA I BMRS LOCA 3 ALT1 1 1 '  1
1 AUREDA BMRS

■

ALT2 1 '  1
IAUREDA BMRS ALT 3 1
1 AUREDA BMRS
1 AUREDA BMRS ALTI ALT2 ALT 3
1'AUREDA BMRS LP 3 ALTI I 1 \ 1
V AUREDA BMRS ALT2 1 ‘ 1
VAUREDA BMRS ALT 3 1
1 AUREDA BMRS

. .

1 AUREDA BMRS ALTI ALT2 ALT 3
1\AUREDA' BMRS EP 3 ALTI 1 1 !  /
1 AUREDA BMRS ' ALT2 1 1
VAUREDA BMRS ALT 3 \ 1
i  AUREDA " " BMRS

i

VAUREDA BMRS ALTI ALT2 [ALT 3
1 AL IREDA " BMRS WAIV 3 ALT1 1 1 !  i
VAUREDA BMRS '

"b m r s " T
ALT2 1 '■ 1

V ALIREDA ALT 3 \ !
VAUREDA BMRS i

IAUREDA BMRS ALTI ALT2 ALT 3
i, ALIREDA BMRS GOV A 3 ALTI 1 1 '  1
VAUREDA BMRS ""

-  . .
ALT2 1 • 1

VAUREDA. . . . BMRS \ AL T3 , 1
VAUREDA BMRS ! 1

1\AUREDA BMRS ALT! ALT2 ;  ALT 3
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it
1\AUREDA 
1\ AUREDA

BMRS |  PMTA 
BMRS ;

V AUREDA| BMRS
VAUREDA " " BMRS
VAUREDA BMRS
VAUREDA BMRS ~ OWNA
VAUREDA
1AUREDA

BMRS
BMRS

1\AUREDA BMRS
1\ AUREDA BMRS

-

i  ALIREDA BMRS "" EUA
1\ AUREDA BMRS
i \a u r e d a BMRS '
VAUREDA BMRS
VAUREDA BMRS
VAUREDA BMRS PUBA
VAUREDA BMRS
VAUREDA BMRS
'i\a u r e d a

v a H r e d a '
BMRS
BMRS

’

i\ a u r e d a BMRS  ‘ REU
1\AUREDA BMRS
1'AUREDA . . . . . . . BMRS ~
VALIREDA BMRS ”
VAUREDA
'i\a u r e d a

BMRS
BMRS AVAt

1 AUREDA BMRS
1 ALiREDA. . . . . . . BMRS
1 AUREDA BMRS
VAUREDA BMRS '
VAUREDA. . . . . . . . BMRS PROT
1 AUREDA BMRS '

AUREDA BMRS

ALT1 1 2
\4

ALT2 1 ! <
ALT3

i ;

ALT1 ALT2
i
\ALT3

ALT1 1 2 ■4
ALT2 1 J 4
ALT 3

ALT1 ALT 2

■ 1

\ALT3
ALT1 1 1 !  1
ALT 2 1 1
ALT 3

ALT1 ALT2

1i

ALT 3
ALTI 1 1 1 '

ALT2 1 j  1
ALT 3 |  /  '

ALTI ALT2 ALT 3
ALTI 1 1 1 0.2
ALT 2 1 : o.2
ALT 3 i  i

ALTI ALT2 ALT 3
ALT1 1 1 i  1
ALT2 1 1
ALT 3

ALT1 ALT2

\ 1
i
'ALT 3

ALTI 1 b .2  "

ALT2 t 0.2
ALT 3 1
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[Mill
.ii ,

A  i
d #1! ';

m l - t
if!

1 AUREDA 
1 AUREDA 
1 AUREDA 
1 AUREDA 
1 AUREDA 
1, AUREDA 
1 AUREDA 
1 AUREDA 
1 AUREDA 
1 AUREDA 
1 AUREDA 
1 AUREDA 
IAUREDA 
1 ALIREDA 
1 AUREDA
1 AUREDA 
r  ALIREDA 
1,AUREDA 
1,ALIREDA 
1ALIREDA 
1 ALIREDA 
VAUREDA 
1 ALIREDA 
1 ALIREDA 
1 AUREDA 
1 AUREDA 
1 ALIREDA 
l\ ALIREDA 
1,ALIREDA 
1, ALIREDA 
1'ALIREDA 
1 ALIREDA 
i  ALIREDA

~ 1

BMRS 
I BMRS 
BMRS 
BMRS 
BMRS 
BMRS 

\BMRS 
!  BMRS 
BMRS 
BMRS 
BMRS 

i  BMRS 
I BMRS
\b m r s
' BMRS 
BMRS 
BMRS 
BMRS 
BMRS 
BMRS 
BMRS 
BMRS 
BMRS 
BMRS 
BMRS 
BMRS 
BMRS 
BMRS 
BMRS 

[BMRS 
BMRS 
BMRS 
BMRS

i

HEAT

\POWE

CUM

SECU

DIME

. f
L .  -

]p c

\WEtG

ALTI 
ALT 2 
ALT 3

ALTI 
ALT2  
ALT 3

ALTI 
ALT2  
ALT 3

ALT1 
ALT2  
ALT 3

ALTI 
ALT2  
ALT 3

ALTI 
ALT 2  
ALT 3

ALTI

ALT1 \ALT2
1 1

ALT1 ALT2

'  i '
; f

I
ALTI ]ALT2 
1 \ 0.333

\ 1

1

I
'.ALT 3 
j  0.333
\ 0.333»: 1t
iI
'ALT 3
i  1tI 1
I /I
\ALT3
j  0.2
1 0.25i

1
I

I
1 0.5

i'
. ii
ALT1 \ALT2
1 If 

\ i

ALTI ALT2 
i : i 

1

\

ALTI \a LT2 
1 11

\0.5
: 1
\i

ALT1 \ALT2  i ALT3

\ALT3

\02  
1 0.25
I f

ALT 3 
0.2 
0.2 
1

I ALT 3 
1

Alternatives Input Data



www.manaraa.com

R
eproduced 

with 
perm

ission 
of the 

copyright 
ow

ner. 
Further 

reproduction 
prohibited 

w
ithout 

perm
ission.

1\ ALIREDA
i Ia l ir e d a

1\ ALIREDA 
i  AUREDA 
V ALIREDA 
h  AUREDA 
l\ AUREDA
V a l ir e d a

1 AUREDA'
i Ia l ir e d a

1] AUREDA 
f  ALIREDA 
1.ALIREDA 
1AL/REDA 
{■ALIREDA 
l\ ALIREDA 
I', ALIREDA' 
i\ ALIREDA 
!■ ALIREDA 
VAUREDA

BMRS 
BMRS 

\BMRS 
BMRS 
BMRS 
BMRS 
BMRS 

'BMRS 
BMRS 
BMRS 
BMRS 

]BMRS 
■ BMRS 
BMRS 
BMRS 

i  BMRS

 4BMRS

ALIREDA 
AUREDA 
AUREDA' 
ALIREDA 

1AUREDA 
1 ALIREDA 
VtAUREDA 
1AUREDA' 
VAUREDA
v a Lir e d a

VAUREDA

— . 4I
  I

ALIREDA
ALIREDA

BMRS
BMRS

■BMRS
\b m r s

BMRS
\b m r s '
BMRS 
BMRS 
BMRS 

j  BMRS 
\BMRS 
BMRS 
BMRS 

' BMRS 
i  BMRS 
BMRS

i  ISTA

OSTA

IS

COMPA

MF

OF

I 1 * -  Yv H
L

ALT2  
ALT 3

ALT1 
ALT2  
ALT 3

m a i r

ALTI 
1

I
ALT2  
0.167 
1

i  /
i
ALT 3 

\ 0.143 
■0.5 
\ 1

ALTI 
ALT2  
ALT 3

ALTI 
ALT2  
ALT 3

ALTI 
ALT2  
ALT 3

ALT1 
ALT2  
ALT 3

ALTI ALT2  
1 1 0.5

\ 1

ALTI ALT2
1 ,4i

1

10.2i
if

ALT1 ALT2
1

I
I

ALTI  j ALT2 
1 1

\ 1
\

'ALT 3 
0.143 
0.5 

\ 1

ALT 3 
4 
1 
1

ALT 3 
0.2 

j  0.5 
! /

■ALT 3 
j  0.333 
,0.5 
• 1

ALTI 
ALT2  
ALT 3

ALT1 'ALT2  .ALT3 
1 \o.5  j  0.333

\1
I

105I1
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ALIREDA BMRS \ALT1 ALT2 ALT 3
AUREDA BMRS SMA 3 ALT/ 0.5 0.5
AUREDA BMRS ALT 2

: 1 j
1 1

ALIREDA BMRS ■
ALT 3

i  I
1

alired a ' BMRS
I \

ALIREDA BMRS " \ALT1 ALT2 ALT3
ALIREDA BMRS TECS 3 ALT1 \ l 2 4
ALIREDA BMRS I ALT2 i 1 2
ALiREDA ~ BMRS

. . .  .
ALT 3 1

\ 1
alired a ' " BMRS 1

ALIREDA BMRS ALTI \ALT2 ALT 3
AUREDA BMRS EL 3 ALTI ' l \ 0.333 I 1 0.25
ALIREDA BMRS ALT2 \1 I1 0.5

1 ALIREDA \BMRS ALT 3 ii  i 
ii  1

ALIREDA BMRS

" ALIREDA BMRS ALTI ALT2 ALT 3

- _ - r ALIREDA BMRS . . . . WL 3 ALTI 1 0.5 0.333
1___ _ ALiREDA BMRS ALT 2 I\ f

0.5
1. . . . . . . ' j AUREDA BMRS ALT 3 iI ■1i i 147. . . ALIREDA i BMRS 

ALIREDA \BMRS~

1 II. .
ALT1 ALT2  ! ALT 3

.  1 ALIREDA BMRS TL 3 ALT1 1 0.333 0.25
ALIREDA BMRS ~ ALT2 1 0.5
ALIREDA" BMRS ALT 3 1

; . . . . . J i ALIREDA
a Lired a . . . . . . . .

BMRS 
f BMRS ALT1 ; ALT2 \ALT3

ALIREDA
. . . .

BMRS AOTL 3 ALT1 1 2 \2
. ' ! ALIREDA BMRS ALT2 I! 1 I ir j AL IREDA "  ' BMRS ALT 3 iI  II 1........ j [alired a  ~~ BMRS

, I

\ ALIREDA BMRS ALT1 ALT2 | ALT 3
{ALIREDA I BM RS" RTC 3 ALTI 1 2
\ ALIREDA \\b m r s . . . . | ALT2 1 OS
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ALIREDA 
AUREDA
aLireda

1\AUREDA 
1 AUREDA

AUREDA^ 
AUREDA 
AUREDA 
AUREDA 
ALIREDA[  
AUREDA 

hALIREDA 
VAUREDA^
i \a u r e d a

AUREDA_ 
ALIREDA 
AUREDA 
ALIREDA 
AUREDA 
AUREDA 
ALIREDA 
AUREDA 
ALIREDA' 
AUREDA_ 
AUREDA 
AUREDA 
ALIREDA 
AURED/T 
AUREDA' 
ALIREDA 
AUREDA 

1 AUREDA'
i\ alired a

BMRS
BMRS

.BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS
BMRS

P P 1

CONS

AOTE

QOEW

OSSFI

WARR

OSM

ALT 3

ALTI '.ALT2 ALT 3

ALT 2
ALT 3

ALT2 ALT 3
ALTI
ALT2
ALT 3

ALT1 ALT2 ALT 3

ALT2
ALT 3

ALT1 ALT2 ALT 3
ALT1
ALT2
ALT3

ALT1 I ALT2 
1  ; 1

ALT 3
ALTI 
ALT2  
ALT3

ALT1 ALT2 ALT 3
ALTI 0.333
ALT 2
ALT 3

Al T2 ALT 3
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1 ALIREDA BMRS
1 ALIREDA BMRS
1 ALIREDA BMRS
1 AUREDA 'BMRS

AUREDA \bm rs
BMRS1 ALIREDA
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ALTI 
ALT2 
ALT 3

ALTI 
ALT2 
ALT 3

ALT 1 
ALT 2 
ALT 3

ALTI
1

ALT1 ALT2 ALT3
1 1 '  1

' ♦; 1
\

! 1

ALT2 • ALT 3

'i

Alternatives Input Data
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1 PROJ 0.2 COST 0.1550 INIC 0.2332 ALTI 0.1261 0.0009

1
2 I

PROJ
PROJ

0.2
0.2

COST
COST
COST

0.1550
0.1550
0.1550

INIC
INIC
OAMC

0.2332
0.2593

ALT 3 
AL T1

0.4168
0.1423

0.0030
0.0011

PROJ 0.2 COST 0.1550 OAMC 0.2593 ALT 3 0.4288 0.0034
0.1550 su e 0.1454 ALTI 0.0993 0.0004

3 PROJ 0.2 COST 0.1550 su e 0.1454 AL T2 0.1500 0.0007
3 PROJ 0.2 COST 0.1550 su e 0.1454 AL T3 0.7507 0.0034

! 4 .....•>•■■■ PROJ 0.2 COST 0.1550 AARC 0.1983 ALTI 0.1149 0.0007
4 PROJ 0.2 COST 0.1550 AARC 0.1983 ALT 2 0.1822 0.0011
4 PROJ 0.2 COST 0.1550 AARC 0.1983 ALT 3 0.7028 0.0043
5

.....
PROJ 0.2 COST 0.1550 LEAC 0.1121 ALTI 0.3333 0.0012

| ........5 JR O J 0.2 \ COST 0.1550 LEAC 0.1121 'ALT,2 0.3333 0.0012
i 5 i PROJ 0.2 COST 0.1550 LEAC 0.1121 ALT3 0.3333 0.0012. ■

j 6
..... PROJ 0.2 COST 0.1550 DECC 0.0518 ALTI 0.3333 0.0005

6 1 PROJ 0.2 \ COST 0.1550 DECC 0.0518 | ALT 2 0.3333 0.0005
6 i PROJ 0.2 COST 0.1550 DECC 0.0518 ALT 3 0.3333 0.0005
7 PROJ 0.2 TAM 0.1629 TIME 0.2394 ALTI 0.4444 0.0035
7 • PROJ 0.2 TAM 0.1629 TIME 0.2394 ALT 2 0.4444 0.0035
7 ..... PROJ 0.2 TAM 0.1629 TIME 0.2394 ALT 3 0.1111 0.0009
8 PROJ 0.2 .......TAM...... 0.1629 OAC...... 0.6233 ALTI 0.3333 0.0068
8 i PROJ 0.2 TAM 0.1629 OAC 0.6233 ALT 2 0.3333 0.0068

I 8 PROJ 0.2 TAM 0.1629 OAC 0.6233 ALT 3 0.3333 0.0068
............9 ...... PROJ 0.2 TAM 0.1629 LOCA 0.1373 ALTI 0.3333 0.0015

9 PROJ 0.2 TAM 0.1629 LOCA 0.1373 AL T2 0.3333 0.0015
TAM 0.1629

Output Data -  Weights of Alternatives with respect to Criteria
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10 PROJ 0.2 PAA 0.4036
to PROJ 0.2 PAA 0.4036 LP 0.4000 ALT 3 0.3333 0.0108
11 PROJ 0.2 PAA 0.4036 EP 0.4000 ALTI 0.3333 0.0108
11 PROJ 0.2 PAA 0.4036 EP 0.4000 ALT 2 0.3333 0.0108
11 PROJ 0.2 PAA 0.4036 . . . . . . . . EP. . . . . . . . . . 0.4000 ALT 3 0.3333 0.0108
12 PROJ 0.2 PAA 0.4036 WAIV 0.2000 ALTI 0.3333 0.0054
12 j  PROJ 0.2 PAA 0.4036 WAIV 0.2000 ALT 2 0.3333 0.0054
12 PROJ 0.2 PAA 0.4036 WAIV 0.2000 ALT 3 0.3333 0.0054
13 1 PROJ 0.2 ACCE 0.2786 SOYA 0.3096 ALTI 0.3333 j  0.0058
13 PROJ 0.2 ACCE 0.2786 60VA 0.3096 ALT 2 0.3333 0.0058
13 PROJ 0.2 ACCE 0.2786 60YA 0.3096 ALT 3 0.3333 0.0058
14 j  PROJ 0.2 ACCE 0.2786 PMTA 0.0891 ALTI 0.5437 |  0.0027
14 PROJ 0.2 ACCE 0.2786 PMTA 0.0891 ALT 2 0.3459 0.0017
14 PROJ 0.2 ACCE : 0.2786 PMTA 0.0891 ALT 3 0.1103 0.0005
15 PROJ 0.2 ACCE 0.2786 OWNA 0.1127 ALTI 0.5437 0.0034
15 PROJ 0.2 ACCE 0.2786 OWNA 0.1127 ALT 2 0.3459 0.0022
15 ]  PROJ 0.2 ACCE 0.2786 OWNA 0.1127 j ALT 3 0.1103 0.0007

16 PROJ 0.2 ACCE 0.2786 EUA 0.2049 ALTI 0.3333 0.0038
16 PROJ 0.2 ACCE 0.2786 EUA 0.2049 ALT 2 0.3333 0.0038
16 PROJ 0.2 ACCE 0.2786 EUA 0.2049 ALT 3 0.3333 |  0.0038
17 PROJ 0.2 ACCE 0.2786 PUBA 0.2837 AL T1 0.3333 0.0053
17 PROJ 0.2 ACCE 0.2786 PUBA 0.2837 ALT 2 0.3333 0.0053
17 PROJ 0.2 ACCE 0.2786 PUBA 0.2837 AL T3 0.3333 j  0.0053
18 . . . . . . SYST 0.4 OPER 0.2887 RELI 0.2641 \ ALTI 0.1429 0.0044

OPER 0.2887 RELI 0.2641 ALT 2 0.1429 0.0044
18 SYST 0.4 OPER 0.2887 RELI 0.2641 ALT 3 0.7143 0.0218

Output Data -  Weights of Alternatives with respect to Criteria
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>J j s i  : ŝl ; >1 s i  : s i  • >i :s i  ; s4 : s j :

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

O
ut

pu
t 

Da
ta 

- 
W

ei
gh

ts
 

of 
Al

te
rn

at
iv

es
 

wi
th 

re
sp

ec
t 

to 
C

rit
er

ia



www.manaraa.com

CO
CO
CM

-U :

>j:

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

O
ut

pu
t 

Da
ta 

- 
W

ei
gh

ts
 

of 
Al

te
rn

at
iv

es
 

wi
th 

re
sp

ec
t 

to 
C

rit
er

ia



www.manaraa.com

R
eproduced 

with 
perm

ission 
of the 

copyright 
ow

ner. 
Further 

reproduction 
prohibited 

w
ithout 

perm
ission.

234

37 SYST 0.4 LdT 0.3281 WL 0.2242 ALTI 0.1635 0.0048

i 37 ...■>•••• SYST 0.4 LdT 0.3281 WL 0.2242 ALT 2  ! 0.2967 0.0087
37 SYST 0.4 LdT 0.3281 WL 0.2242 ALT3 0.5398 0.0159
38 SYST 0.4 LdT 0.3281 TL 0.1903 ALTI 0.1224 0.0031

j 38 .....j,.... SYST 0.4 LdT 0.3281 TL 0.1903 ALT 2 0.3210 0.0080
38 i SYST . . . . . . . 0.4 i L<ST 0.3281 TL 0.1903 ALT 3 0.5565 0.0139
39 VEND 0.4 VR 0.2000 AOTL 0.1263 ALTI 0.5000 0.0051

[  39 | VEND 0.4 VR 0.2000 AOTL 0.1263 ALT 2 0.2500 0.0025
. . . . . . . . . 39 . . . . . .... |  t VEND . . . . . . . 0.4 VR 0.2000 AOTL 0.1263 ALT 3 0.2500 0.0025

40 VEND 0.4 VR 0.2000 RTC 0.4576 ALTI  i 0.4000 0.0146
40 VEND 0.4 VR 0.2000 RTC 0.4576 ALT 2 0.2000 0.0073
40 VEND 0.4 VR 0.2000 RTC 0.4576 ALT 3 0.4000 0.0146

|  41 ...❖■••• VEND 0.4 VR 0.2000 CONS 0.4161 ALTI  j 0.3868 0.0129
[  41 .... VEND } 0.4 VR. . . . . . . . . 0.2000 . . . . . . CONS. . . . . . . . . . . . . 0.4161 . . . . ALT2 . . . . . . [ 0.1695 0.0056

41 VEND 0.4 VR 0.2000 CONS 0.4161 ALT 3  | 0.4437 0.0148
42 .... j... VEND 0.4 VSDI 0.4000 AOTE 0.1028 ALTI  j 0.1492 0.0025

| . . . . . . . . . 42 . . . . VEND j 0.4 VSDI 0.4000 AOTE 0.1028 ALT 2 0.1607 0.0026
\ 42 ... VEND 0.4 VSDI 0.4000 AOTE 0.1028 ALT 3 0.6902 0.0114

43 VEND 0.4 VSDI 0.4000 QOEW 0.2762 ALTI 0.4000 0.0177
43 VEND 0.4 VSDI 0.4000 QOEW 0.2762 ALT 2 0.2000 0.0088

VEND 0.4 VSDI 0.4000 OSSFI 0.2320 ALTI 0.1492 0.0055
44 j VEND 0.4 VSDI 0.4000 OSSFI 0.2320 ALT 2  | 0.1607 0.0060
44 VEND 0.4 VSDI 0.4000 OSSFI 0.2320 ALT 3 0.6902 0.0256
45 ....i VEND 0.4 VSDI 0.4000 WARR 0.1087 ALTI  j 0.1865 0.0032
45 ....I VEND 0.4 VSDI 0.4000 WARR 0.1087 ALT 2  i 0.2341 0.0041
45 VEND 0.4 VSDI 0.4000 WARR 0.1087 ALT 3 0.5794 0.0101

Output Data -  Weights of Alternatives with respect to Criteria
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1 '  tX & N m t \ U W t i  |  '  & N a m
46 VEND j 0.4 VSDI 0.4000 OSM 0.2803 ALTI 0.1587 0.0071
46 VEND 0.4 VSDI 0.4000 OSM 0.2803 ALT 2 0.2508 0.0112
46 VEND 0.4 VSDI 0.4000 OSM
47 VEND 0.4 VSAC 0.4000 DOCU 0.1149 ALTI 0.6667 0.0123
47 VEND 0.4 VSAC

VSAC

0.4000
0 4 0 0 0

DOCU 0.1149 ALT 2 0.1667 0.0031

48 VEND 0.4 VSAC 0.4000 HLS 0.4795 ALT 2 0.3333 0.0256
48 VEND 0.4 VSAC 0.4000 HLS 0.4795 ALT 3 0.3333 0.0256
49 VEND 0.4 VSAC 0.4000 UT 0.4056 ALTI 0.3333 0.0216
49 VEND 0.4 VSAC 0.4000 UT 0.4056 ALT 2 0.3333 0.0216
49 VEND 0.4 VSAC 0.4000 UT 0.4056 ALT 3 0.3333 0.0216

Output Data -  Weights of Alternatives with respect to Criteria



www.manaraa.comReproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

237

REFERENCES:

1 . Project Management Institute (PMI), Standards Committee UA 

Guide to the Project Management, body o f knowledge", 1996 edition” 

PA. i'S4.

2 . Macedo, M. C., Doborow, P.V., and O’Rourke, J.J. (1987),

" I alue Management for Construction ", John If'iley, Xew York.

3. O’Brien, JJI. (1976), I ■alue Analysis in Design and Construction ", 

McGraw-Hill Book Co., Sew York.

4 . Keith, W. and Mitali, De; A fuzzy Multicriteria Model for Comparing 

Energy Projects: Energy (Oxford England): V 12, P 599-613. July 
1987.

5 . Chndrasekaran, G. and Ramesh, R.; M icrocomputer Based 

Multiple Criteria Decision Support System for Strategic Planning: 

Information and Management 12 P 163-72 April. 1987.

6 . Grandzol, John and Gershon, Mark; Multiple Criteria Decision 

Making: Quality Progress: January. 1994.

7. Parker, Donald EL; I'alue Engineering Theory: 1985. I'alue 

Foundation. Washington D.C., CS4.

8 . Moskowiz, H. and Wright G.P. "Operations Research Techniques 

for Management”, 1979. Prentice-Hall Inc.. SJ, CS4.

9 . Lapin, L.L., Quantitative Methods for Business Decision. 2nd 

Edition 1981.

10. AKJaroudi, Alireda. A, Maqbool Ahmed, Ammar. M. Ghadri;

I 'alue Engineering Study for Saudi AR4.\fCO Pump Station no.3 

Riyadh Refinery fiber Optic System Project: This was a partial 

requirement ofCE\I-512, I'alue Engineering, December, 1996.

1 1 . Saudi Aramco Design Specifications and technical evaluation 

criteria for vendors, ER-3341, Replace 900 \IH z Analog Microwave 

System, 1994, Saudi Aramco Technical Center, Dhahran Saudi 

Arabia.

12 . Saudi Aramco, Engineering & Project Management Workshop 

Manual. 1988, Saudi Aramco Technical Center, Dhahran Saudi 

Arabia

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

238

13. Radford, K.J.; Modern; Managerial Decision Making; Reston 

Publishing Company. Inc. Apprentice-HallCompany, Reston llrginia,
1992.

14. DATAPRO -  Communications Series, “Article on A lultiplexers”. 

published July 1991; McGraw-Hill, Incorporated. \'J, USA.

15. DATAPRO — Communications Series," Article on Local Area 

Xetwork": published August 1991; McGraw-Hill, Incorporated.

16. DATAPRO -  Communications Series, “ Article on Designers 

Guide to Bridges and Routerspublished August 1992; McGrow 

Hill. Incorporated, S'J. USA.

17. DATAPRO -  Communications Series, “Article on Modems 

published August 1992; McGraw-Hill, Incorporated, SJ, USA.

18. DATAPRO — Communications Series, “Article on Microwave**; 

published February 1993; McGraw-Hill, Incorporated, S'J. USA.

19. Hanratty P.J. & Joseph, (1992).”Decision-Making in Chemical Engineering 

and Expert Systems: Application o f The AHP to Reactor Selection. “

Computer Chem. Eng.. Vol. 16. S'o. 9, PP. 849-860.

20. Sawas, Pissarides: Interactive Multiple Criteria Optimization fo r  

Capital Budgeting: Master Thesis: University o f Ottawa, Canada,
1994.

21. Reza K ., Hussien a., and Yvon G. (1988).” .Jw Integrated Approach 

to Project Evaluation and Selection, IEEE Trans. Eng. Manag. Uol35,
So. 4, PP. 2566-271.

22. Mitta D.A.(1993), “An Application o f AHP: .J Rank Ordering O f 

Computers Interfaces, Human Factors, 35 (I), PP. 141-157.

23. Roger. L. Freeman, Telecommunications Transmission Handbook 

ll'iley Inter science Publications, S'ew York, 1991.

24. Andreson, Sweeney And Williams, “Quantitative Methods For 

Business”, 1992, Best Publishing Company, MN, USA.

25. Fatemeh ZahedL “The Analytic Hierarchy Process (AHP)- A Survey 

O f The Method And Its Applications”, Interfaces 16, July-August,
1986, PP. 96-108.

26. Wayne L. Winston. Operations Research Applications And 

Algorithms, PWS-KEXT. 1991.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

239

2 7. Saaty.T. L. \  lulti-criteria Decision-S taking. The A nalytic hierarchy

Process (AHP). 1988, R if 'S Publications, PA. USA.

2 8 . AL-Sughaiyer M.. "Application o ff 'alue Engineering on Public
Projects in Saudi Arabia ". Master Thesis; 1987; King Fahd University o f 
Petroleum & Minerals.

29 . Albayrakoglu M., "Justification O f Sew Manufacturing Technology: A Startegic 
Approach Using The Analytical Hierarchy Process". Production And Inventory 
Journal -  la Quarter 1996. Pp. 71-76.

30. Mustafa M.M & AL-Bahar F.. “Project Risk Assessment Using The Analytic 
Hierarchy Process ". IEEE Transaction on Engineering Management, lb/.. 38. SO. I. 
February 1998.

3 1. Abdelrazig A.A, "Computerized AHP Model For Solving Bid So-Bid Decision 
Problem ", Master Thesis. 1995: King Fahd Unn-ersity O f Petroleum & Minerals.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

IMAGE EVALUATION

150mm

6"

I M / I G E . In c
1653 East Main Street 
Rochester, NY 14609 USA 
Phone: 716/482-0300 
Fax: 716/288-5989

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.


