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Projects are initiated and implemented to promote investment and maintain the
competitiveness of the company. In order for projects to be successful, the
company management must come up with the best decisions during the
planning and implementation phases of these projects. Quite often these
decisions are inadequate, lack consistency and fail to consider all the relevant
criteria. In this research, a computerized multi-criteria decision-making model
based on the Analytic Hierarchy Process (AHP) has been developed to assist in
decision making for projects. This process incorporates the quantitative and
qualitative aspects of the decision-making problem and provides a measure for
determining the consistency of the decision-maker. Additionally, a survey has
been conducted to gather information about the criteria that influence the
decisions for ranking and evaluating telecommunications projects alternatives.
Selected professional who play a major role in decision making were asked to
participate in this survey. To demonstrate the usefulness and application of the
model, it has been applied on a telecommunications project for a major

industrial company using the criteria that resulted from the questionnaires.
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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 of 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 of 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 of 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 of 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 of their different concerns and goals which may not match the stated
organizational objectives, (4,1). Variations in the perception of 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 of 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 of alternatives. This model will be applied to a case
study to demonstrate
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.

14 RESEARCH METHODOLOGY

14.1

142

143

1.44
1.4.5

Determine the evaluation criteria for selecting project alternatives.
These will be obtained from the literature review, and
documentation of previous projects.

Conduct a survey by distributing questionnaires to gather
information pertaining to the evaluation criteria and their relative
importance in the decision making process.

Present the selected method and discuss its mathematics and
applications.
Develop a computerized model based on the selected method.
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 of 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 of 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 of each
of 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:

o Major (3 points),
o Medium ( 2 points),
e Minor ( 1 point),

e 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. Ifitis 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 of 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 of 1-5 is used as follows:

Excellent
Very Good =
Good =

Fair =

~ N W W Oy

Poor =

Then the rank of each alternative with the weight of 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.
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A-2

B/D

m o A & »

Criteria Raw Score Assigned Score

Figure 2.1 the Paired Comparison

Alternative : The Evaluated Alternative

Criteria Weight | Excellent | V.Good Good | Fair
i Criteria A i ; ’
" Criteria B |

_ Criteria C | 5 ; ; 5

. Criteria D ; : . 1

: 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 of 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 O to 1 in the set, where 1 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 altemative 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 of community
attitudes obtained from a non-scientific sampling of fifteen key informants. The
criteria identified by the study were: labor supply in the impact area, relative

economic need in the impact area, supply of key public services, and benefits versus
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cost. Weights for each criterion were assigned according to the refative importance
of the criteria by the decision-makers. However, the authors recommended the use
of Analytic Hierarchy Process (AHP) proposed by Saaty for assigning weights to
the criteria.

Generally, the practical application of fuzzy set theory can be difficult because of
coding the relationships and the quantification of 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 of the utility function. In his study, two
cases were presented. These were the reconciliation between economic,
environmental and recreational objectives inherent to the management of 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 of a given property. Utility assessment begins by assigning
the worst outcome a utility of 0 and the best outcome a utility of 1. Any other
outcomes will have a utility value between O 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

» Uu=0

P=05

Indifferent /
LAnother Outcome ﬂ
=
U=08
P=05
Un-assessed Qutcome

Figure 2.3 - Utility Function

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

Ulun-assessed outcome) = (0.5) (Ulility of the worst outcome) + (0.5) (utility of other 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 of the un-assessed outcome must be equal to the

expected utility of a 50-50 gamble of the two assessed outcome.

The major problem with the utility function is that it is difficult to assign and
determine the weight of 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
Muttiple 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 of 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 of 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:

1. Identification of solution variables
2. Development of objective function

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

formulas for concordance and discordance calculations follows:

Concordance of two alternative action i and j:

CGj) = Sumofweights for criteria where i>j
Total sum of weights
Discordance of two alternative action i and j:

DGj) = Maximum interval where i>j
Total range of scale

In this study, forming decision based on their experience the study team assigned
the weights and alternatives were then ranked by the use of 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 of the problem of 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 of 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 of 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 of 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 of the user’s perceptions: usability and
learnability. Hanratty and Joseph (1992), (19), demonstrated the use of AHP for
solving the problem of a chemical laboratory reactor selection. AHP was applied to

select one of many alternatives to the reactor configurations.

Reza and Yvon (1988), (21), developed an integrated approach for the selection
and evaluation of 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 of 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 of 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 of inter-related elements.

2. Performing pairwise comparisons of the decision elements.
Estimating the weights of the decision elements by using eigenvalue
method.

4.  Aggregating the relative weights of the decision elements to

Provide a set of ratings for the decision alternatives.
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The first step involves the formulation of the decision problem in a hierarchical
structure. A decision problem is broken into a hierarchy of interrelated decision

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

Level 1

Focus: Overall Objective

Level 2
Decision Criteria:

Level 3
Decision Sub-Criteria:

Level K
Alternatives:

Figure 3.1: Standard Hierarchical
Structure

At the top of the hierarchy lies the most general objective of the problem,
such as the objective of making the best decision or selecting the best

alternative.

The number of levels depends on the complexity of the problem and on the degree
of detail. Each level of the hierarchy contains attributes or objectives that
influence the decision. Details of the attributes increase at hierarchy. The last level

of the hierarchy contains alternatives or selection choices.

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



17

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 of influence an alternative
or criterion at the same level, letus say K exerts on an alternative or criterion at
level k-1, where K =1, 2,3, .., N-1, 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 of one. This value is divided
among the decision elements of the second level and the values of each level down

below down to the level of 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 1 to 9 scales is used as follows:
Il One (1) for equal importance of the two evaluated elements.
2. Three (3) for moderate importance of one element over the
Other.
3. Five (5) for strong importance of one element over the other.
4. Seven (7) for very strong importance of one element over the

Other.
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5. Nine (9) for extreme importance of one element over the other.
6. 2, 4,6,8 for compromise.

7. Reciprocals for 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 of the following form,; this is what we refer to as the pairwise

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

[ 1 ap . an o]
A= 1/012 1 . asp
l/a, 1/asm, . /

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

as follows:

l.a,= lla, fora, #0

2.a,=1,fori=jand 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 of 1,3,5,7 and 9, respectively, with 2,4,6 and 8 as intermediate

values.

In the 3" 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 =a,a; for all
values of 1, j, k and A is referred to as a consistency matrix. The principal
eigenvalue of A is used to measure judgment consistency. The principal eigenvector

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

w = [w] Wa2...Wy] T

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

following equations must be satisfied:
AW = Anax W, (1)

Where A is the observed matrix of pairwise comparison, Amaxis the principal

eigenvalue of 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 of consistency among the pairwise comparisons
(judgments) provided by the decision-maker. If the degree of 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 of 0.10
or less is considered to indicate a reasonable level of consistency in the pairwise

comparison.

In equation (1), the closer the value of An.x is to n, the more consistent are the
observed values of A. Thus the algebraic difference between An.x and nisa

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

Cl = Amax-n )
n-1
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and the following consistency ratio (CR):
CR = (CI/ ACD)*100, 3)

where ACI is the average index of randomly generated weights (Saaty 1980). A CR
value of 10% or less is acceptable. Otherwise, it is recommended that A be re-

observed to resolve inconsistency in pairwise comparison.

In the last step of the AHP, the relative weights of various levels are aggregated.
The results produce a vector of 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[LK]=I B. “)

I=

Where C [1,k] is the vector of composite weights of element at level k with respect
to the element on level I, and B, is the n,.; by n, matrix with rows consisting of

estimating W vectors. 7, represents the number of 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 Fy,
F2, . . .. Fybe the set of factors. The quantified judgement on pairs of factors F;, F;

are represented by an n - by - n matrix. Let’s call it A matrix.
A=(3),1Lj=1,2,.,n)

The entries a;; are defined by the following:
1. Ifa; =xthena, = I/x, x # 0

2. IfFiis judged to be of equal relative importance as F; then

a; =1, a;=1,in particular,a, = 1 foralli.

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

1 a> . Ain
A= 1/012 1 . Aoy
la;, l/as, . /

After recording the quantified judgements on pairs (F;, F;) as numerical entries a;; in
Matrix A, now it is time to assign weights W, W, ... . W to reflect the recorded

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

like to know how the weights (W;) relate to the judgements a;. This can be
explained in the following three steps:
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STEP 1: Assume the judgements are precise measurements:
Let us say for F; = 8, F> =4 F;/F, = 2. The judgement would be F; is twice
F,. Inother words, F, is twice as important as F,. Then a;; is recorded as 2. Thus

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

w/w;= ay(for,;, = 1,2,...n) (1) and

W]/\V] W]/H'z . W[/W,,
A= wyw;  wiw; . WyW,
w/W;  w/W> . Wo/'Wp

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

the following:

The entries of the i row in 2 Matrix an are:
al[oalzr""raga""'valﬂ

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

ratios:

W, W W, W,

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

and so on, we would obtain:

(w./w)w; = w, (w,/wz)w: = w,

The result is a row of identical entries: WoW,.... 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 of these values.
The more realistic relations for the general case would be:

agw; + apw; t+.., QuWp
= wi or

n
n
wi=1m3 aywi(i=12...n0 (@
J=t

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

equation (1), 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; changes, it turns out that there would be a corresponding solution of (2) (i.e.,

w, and w, can change to accommodate this change in g, from the ideal case). Ifn

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

Thus the problem becomes:

n
w, = 1 2 aywi=12...,n

xmax j =1

This equation has a solution that turns out to be unique. Deviation in the a, can lead
to a large deviation both in Ayna.cand wi. We start the problem with the model of the
AHP, Aw = Aqnaw. Consider A as a reciprocal matrix, where Anax is the largest

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

If we have a comparison of aj;, then the a;; = 1 /aj;, then the matrix A is called the
reciprocal matrix. If our judgement is perfect in all comparisons, then ag = aj. ax
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:

a, = W./W, ,j=12...n (1) and then
aij.ajk = (w/w).(w/wy) = w/w, = ag
also

and we have the matrix equation as follows:

AX =Y
Where X = (X1, Xo, ..., X andY =Y, Y, ...,V

n
2 a,,X, =Yt i=1,2,....n

1=1

from equation (1) we obtain:

a;.w;/w =1 Lj =12 ....n
and then:
a]f’(wl//w_l) = 1 i’j = 1‘ 2;"'v'l

n

2 a,w/w -n
7=1
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or
n
2 ayw; = nw; i=12...,n
i=

which is equivalentto : AW = aW (2)

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

with the eigenvalue n.
Al A2 A
A[ Wi /W[ Wi /Wz .o Wi /Wn W1 Wi
Ay wa/wp walwy ... Wa / Wy w3 w2
A= . .. n
A, Wo/Wp Wa/wa ... Wn Wn Wo

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 a; is not based on exact measurements, (which is
immediately the practical way and a subjective judgement) it will deviate from the

“ideal” ratios w; / w;j and therefore equation (2) will no longer hold.

In the matrix theory, if Ay, A3, . .., A, are the numbers satisfying the following
equation:
AX = AX

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 a;; = 1 for all i, then

M3
b

]
3

-~
]
S~
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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 of A.

If the entries a;; of 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; = 1) and if A is consistent, then small variations of the a;; keep the

largest eigen value, Amax close to m 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 = Aqax W

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

Since small changes in a;; imply a small change in Aq.s, the deviation of the latter

from n is a measure of 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 of 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
) 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 of

these into smaller clusters and so on.

A useful way to deal with a larger number of elements which fall in a level of a
hierarchy is to grcup them into clusters according to their relative importance.
Thus, one would have one cluster of the most important (most similar or closest)
elements, another of those of moderate importance, and another of those of low

importance.
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Saaty proved from theory that the elements to be compared should rot exceed
seven. Let us assume that we have a set of n elements. Comparing them in pairs we
would then have (n® - 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 of 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 of 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

of 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 m matrix (pairwise
comparison matrix) A. The entry in row; and column, of A, called a,, indicates
how much more important objective ; is than objective , Importance is to be

measured on an integer - valued 1-9 scale.

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

to several reasons, one of which is:

That the psychological limit of 7 + 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 Wna,, we use the following steps:

Step 1: For each of A’s columns, do the following. Divide each entry in column
i of A by the sum of the entries in column i. This yields a new matrix,
normalized matrix Aqom in Which the sum of the entries in each column is

L.

Step2: To find an approximation to Wmax to be used as our estimate of W, we
proceed by estimating the average of the entries in row i of Ajorm. This
yields the weights of each objective.

Checking for Consistency

L. Compute AW'. Where A is a pairwise comparison matrix, W'

is the transpose weight matrix obtained in Step 2 above.
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2. Compute:
i=n
) D i™ entry in Aw"
n =1 ithentry in w’

to get A max, the principal eigenvalue.

3.  Compute the Consistency Index (CI)

Cl = Amax —n
n-1

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

For a perfectly consistent decision-maker, i™ entry in AWT = n (i entry of WT).
This implies that a perfectly consistent decision-maker has CI = 0.

If CI < 0.1, the degree of consistency is satisfactory, but
RI

if CI > 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
RED RINDEX

| 0

2 0.1
3 0.58
4 09
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 followling criteria were obtained from the literature review, documentation of
previously implemented telecommunications projects, a survey and informal
interviews with the people who are responsible for conducting telecommunications
projects. These criteria are based on a generic telecommunications 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:

e [nitial Cost

e Operating And Maintenance Cost
e Replacement Cost

e System Upgrading Costs

e Leasing Cost

e 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 of the components of 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 of the

system to ensure that it runs more efficiently.

Leasing cost involves the cost of leasing system components or space for housing
the system equipment. For example, if a company use to lease fiber optic cable
from the Ministry of 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:
o Technological Life
o Working Life
o Economical Life

The life of 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 of years due
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discontinue manufacturing certain products after a limited number of years due
either to bankruptcy or the introduction of a new product that meets the demands at
the at time. Due to rapid advances in telecommunications 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. [t
relates time and benefits, (2).

Working life is the period of 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.

4.1.3 Ownership and Control

This criterion considers the importance of ownership of 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 of 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 of production

of 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).
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4.1.5 System Features

The system features include:

e Mandatory Features
e Optional Features

Each communications system offers a unique variety of features because of 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 of 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 of the system to recover from failure. It basically includes the
provisioning of the critical system components on a N+1 with automatic switchover

in the event of failure.

4.1.8 Compatibility

The compatibility is the ability of the system to interface with the existing system
and future systems. This includes the compliance of 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 of 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 of time the system meets performance requirements; unavailability is
the percentage of time the system does not meet the requirements. Unavailability of
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 of the system includes the security of the system files and the security
of 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 of 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 of 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 of 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 of the main power failure. Sometimes solar energy is

required instead of 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 of the proposed system by:
e Owner (Operating Organization )
* Project Management Team (PMT)
e End-User
e Public

o 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:

e Equipment importation Permits

e Land Use permit

The equipment must be granted an import permit by the government before the
user can use it. 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 of 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 of 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

of the construction of the supporting facilities.

4.1.23 Equipment Safety

This criterion is associated with the safety of 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 of 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 of 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 of 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 making
process for telecommunication projects. The purpose of 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 of 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 No. Of Replies
Quest.
Consulting Service Department / Computer & 2 0

Communications Group

Computer and Communications Engineering Division S 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 of 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 of criteria and determine if the
list was complete or if there was any criterion that needed to be added or deleted
from the list. 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 1t0 9.

The next tables show the mean influence and the variance of the decision criteria

that were resulted from the survey.
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Table 5.2 - Criteria and sub - criteria ljst with mean influence

Decision Criteria Total Mean Variance | Standard
Influence Deviation
1. Cost
Initial Cost 163 7.1 29 1.7
Operating And Maintenance Cost 149 6.5 4.1 20
Alteration And Replacement Costs 121 53 28 1.7
Leasing Cost 107 47 43 2.1
Decommissioning Cost 73 32 44 2.1
System upgrade cost 119 52 34 1.8
Composite Values —- Cost 53 3.6 1.6
2. Project Location 122 5.3 6.3 25
3. Ownership and Control 158 7.0 24 1.5
4. Life
Technological Life 163 71 1.2 I.1
Working Life 155 6.7 L7 13
Economical Life 164 7.1 L5 1.2
Composite Values— Life 7.0 L5 1.2
S. Technology 162 7.04 33 1.8
6. Ease of Migration 141 6.1 34 1.8
7. System Features
Mandatory Features 173 75 38 38
Optional Features 92 4 36 2.0
Composite Values— Features 5.8 3.7 29
8. Ease Of Protection During Failure 154 6.7 3.6 1.9
9. Compatibility 171 74 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 56 3.4 1.8
13. Equipment Dimension 87 38 34 1.8
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Table 5.2 - Criteria and sub - criteria list with mean influence — Continued
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Decision Criteria Total Mean Variance | Standard
Influence Deviation
14. Equipment Weight 75 3.3 35 19
15. Physical Configuration 75 33 2.7 1.6
16. Climatic and Environment Req. 123 53 4.5 2.1
17. Power Requirements 110 48 3.0 L7
18. Heat Dissipation 111 48 4.4 2.1
19. Acceptance
By Owner (Operating Organization ) 176 17 1.8 L3
By Project Manag. Team(PMT), 153 6.7 20 1.4
By End-User 142 6.2 5.5 23
By Government 133 58 8.5 29
By Public 99 43 6.3 25
Composite Values —— Acceptance 6.1 4.8 2.1
20. Permits
Equip. Importation Permits 131 57 6.2 25
Land Use permit 137 6.0 8.7 30
Composite Values -— Permits 58 7.5 28
21. Vendor Support
Warranties 147 6.4 3.6 L9
On-Site Maintenance 137 6.0 6.1 25
Consulting 120 5.2 4.1 20
Documentation 149 6.5 4.1 20
Hot-Line Support 100 43 3.5 L9
User Training 147 6.4 4.7 22
Composite Values — Vendor Support 58 4.4 2.1
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Table 5.2 - Criteria and sub - criteria list with mean influence — Continued

Decision Criteria Total Mean Variance | Standard

Influence Deviation
22. Waivers 140 6.1 22 L5
23. Time to implement 150 6.5 23 L5
24. Intrinsic Safety 170 74 23 L5

25. Compliance

Owner Standards 160 70 24 LS
International Standards 152 6.6 2.8 L7
ITu 162 70 27 L6
Composite Values — Compliance 6.9 2.6 1.6
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Table 5.3 - Main Criteria Influence

..... C 1. Mm f:vm:. _ Sunm
.. Decision. Criteria | Influence | .. .. | Deviation.

1 |Cost 53 36 1.6

2 {Project location 53 6.3 25

3 |Ownership and control 70 24 L5

4 |Life 7.0 1.5 1.2

5 |Technology 7.0 33 1.8

6 |Ease of Migration 6.1 34 L8

7 |Systems Features 58 3.7 29

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 56 34 1.8

13 |Equipment Dimension 38 34 1.8

14 Equipment Weight 3.3 35 1.9
15|Physical Configuration 33 2.7 1.6

16 |Climatic and Environment Requirement 53 45 2.1
17{Power Requirement 48 3.0 1.7
18|Heat Dissipation 48 4.4 2.1
19{Acceptance 6.1 48 2.1
20|Permit 58 7.5 28
21{Vendor Support o 58 4.4 21
22} Waivers 6.1 22 1.5
23!Time to Implement 6.5 23 1.5
24 {Intrinsic Safety 74 23 1.5
25|Compliance 6.9 26 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 of the mean is between 3 and 7. We find that none of the criteria is at
the values of 8, 9,1 or 2.
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Table 5.4 - Main Criteria Influence Ranked from Highest to Lowest.

Decision Criteria Mean Variance | Standard
Influence Deviation

9. Compatibility 7.4 3 1.7
24. Intrinsic Safety 7.4 2.3 L5
11. Availability 7.2 2.7 L6
10. Reliability 6.9 16 13
5. Technology 7.0 33 18
4_Life 7.0 L5 12
3. Ownership and Control 6.9 2.4 L5
25. Compliance 6.9 2.6 16
8. Ease Of Protection During Failure 6.7 36 L9
7. System Features 6.5 37 2.9
23. Time to implement 6.5 23 L5
6. Ease of Migration 6.1 34 18
22. Waivers 6.1 2.2 L5
19. Acceptance 6.1 4.8 2.1
21. Vendor Support 58 4.4 2.1
20. Permits 5.8 7.5 2.8
12. System Security 5.6 34 18
1. Cost 5.3 36 1.6
16. Climatic and Environment 5.3 45 2.1
Requirements

2. Project Location 5.3 6.3 2.5
18. Heat Dissipation 48 44 2.1
17. Power Requirements 48 3.0 L7
13. Equipment Dimension 38 3.4 18
15. Physical Configuration 33 27 L6
14. Equipment Weight 33 35 19
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Although, some of the participants evaluated some of the criteria at 8, 9 or 1, the
majority evaluated the criteria at a range of 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 of most of 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 of 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 communications projects
constitute a small portion of any oil and gas project. The emphasis of 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 of this thesis has been assigned a
telecommunications project that is part of a Gas & Oil Separation (GOSP) Project,
where the estimated cost of the communications portion was only about 4% of the
total cost of the plant.

Therefore, the management effort to save money will be concentrated on the major
items that incur most of the cost. The communications system is essential to running
the daily oil and gas production in this kind of environment. Communications can
not be compromised, as far as the rapid advances and evolution of 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 of 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 72 and 7.0 rating
respectively. Availability is essential to insure the continuity of 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 of these effects will result in big loss of 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 of 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. If the system is not
maintained or restored in a timely manner, that will cause delays in oil production.
This in tumn 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. If 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 of 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 of the factors was conducted
with some of the participants and it was agreed that vendor criteria should be
modified as shown below:

Vendor Reputation
1. Awvailability of technical literature
2. Responsiveness to customers
3. Consultation
Vendor Support During Implementation
1. Availability of technical expertise
2. Quality of engineering work
3. Onssite 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 5.6 — Vendor Related Criteria
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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 of six modules. These are:

1. Start Module

2. Initial Data Module

3. Criteria Pairwise Comparison Module

4. Initial Alternatives Data Module

5. Altemative 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 :

e Hierarchies of five (5) levels or less.

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

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

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

1.3 Flow Chart of 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.
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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.

Yo BMRS

w,

Daecision Maker Program

1998 @ copyright
Author: Afireda L QL Faroudi

Dhahran Saudi Arabia
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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 of levels

Number of criteria nodes

Name of the criteria nodes

Corresponding level number for each criteria node
Number of sub-criteria for each criteria node

Names of 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
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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. Afier 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.
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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.

Microsoft A

AlNames GROUPS

AltCrWelght2 InputData m
AltCrWwelght3 LevCrAltNo

AltCrweight4 MAINCR

AltCrwelghts RandomIndex

Alternatives SUBCR2

Alternativesinput SUBCR3

Altweight SUBCR4

CriterialInput SUBCRS

FINAL SUBCRS
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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 of 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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Figure 6.2 — The Program Structure
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6.5.1 The Program Subroutines
This section discusses the sub-routines of 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 11_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 module subroutines

They include different types of 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 of 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

Item
No.

Subroutine

Event

Action

NoOfCrNode_Change

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.

CrNodeName_Change

Change in the input
data

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.

LevelNo_change

Change in the input
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.

TxtNoOfCriteria_Cha
nge

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 sub-criteria text
box " is changed.

TxtCriteria_Change

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.

DecisionMakerName_
KeyPress

Pressing enter key

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

MainObjective_KeyPr
ess

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

TxtNoOfLevels_KeyP
ress

Pressing enter key

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

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 Subroutine Event Action
No.

Il iLevelNo KeyPress Pressing enter key : Saves the "level number for each
coressponding criteria node” in the
memory after pressing the enter key

12 i TxtNoOfCriteria_Key : Pressing enter key : Saves the "coressponding number of

Press sub-criteria” in the memory after
pressing the enter key

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

14 :LstCrNodes-DblClick : Double click by the: Erases the list of criteria nodes data

mouse in the list box once the mouse is
clicked twice on the list box

15 :LstLevels-DblClick :Double click by the: Erases the levels numbers data in the

mouse list box once the mouse is clicked
twice on the list box

16 :NofCrList-DbiClick :Double click by the: Erases the no. of criteria data in the

mouse list box once the mouse is clicked
twice on the list box

17 IstCriteria-DblClick : Double click by the: Erases the list of criteria data in the

mouse list box once the mouse is clicked
twice on the list box
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6.5.1.3 Criteria Pair wise Calculation Module

This module includes subroutines that are related to the calculation of the weights
of the criteria, calculating the consistency ratios, testing the consistency of
Jjudgements, 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 6.2 — Criteria PW Comparisons Moduie Subroutines

Item
No.

Subroutine

Event

Action

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  :GndInputData- Double Click Places each criteria group in a matrix
DbIClick event by a mouse : form where the criteria names are
on the first cell in : displayed horizontally.
the first column
that corresponds
to each criteria
group
3 :GrdInputData-Click Click by a mouse Saves the data in the memory and
on the first cell in i makes it ready for calculation.
the first column
that corresponds
to each critenia
group
4 :GndInputData- Key press event | Changes the size of the cells on the grid
KeyPress by the enter key :(spread sheet) to a bigger size.
5 :iPairWiseComp-click: :Button click Activates pairwiseComparison,
PairwiscCompariosn, :event by a mouse : Consindex and PlotData subroutines to
ConsIndex, PlotData 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.

Event
Subroutine

Action

PairwiseComparison: (N/A
Anormal, Weight,
Consistency

Performs the pairwise calculations for
each criteria group and shows the
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 .

ConsIndex: N/A
FileSave!l

Performs the consistency test and
display the results to the user. If the user
accepts the results then the subroutine
will call filesavel to save the data in the
output data file.

FileSavel: N/A
AddGroup
AddSubGroup
AddMCWeightl
AddSCWeight2
AddSCWeight3
AddSCWeight4

Saves the data in the output data base
files. Checks if the level number is one
(1) then the subroutine will call
AddMCWeight! to save the criteria
weights in main criteria output data file
(MAINCR); if the level number is two
(2) then the subroutine will call
AddSCWeight2 to save the criteria
weights in level 2 sub-critenia output
file (SUBCR2); if the level no. is three
(3) then the subroutine will call
AddSCWeight3 to save the data in
level3 sub-criteria output data file
(SUBCR3); if level number is 4 then
the subroutine will call AddSCWeight4
to save the level no. 4 sub-criteria
output data file(SUBCR4).

Cmbtype-Click Click by the mouse
on the list box

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

They include different types of 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 of 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

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
crasing the previous data
manually.

Alternatives-Change

Change in the input
data

Same action above

Altemnatives-List-DIClick

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 Pair wise Calculation Module Subroutines

This module includes subroutines that are related to the calculation of the weights
of the alternatives, 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 of
the program.
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Table 6.4 — Alternatives PW Comparisons Module Subroutines

I;Ie:' Subroutine Event Action
I iSSCommand2_ :Button click event by a Shows the alternatives pairwise
Click mouse calculation spread sheet and retrieves
the initial input data and place that
data in the spreadsheet.
2 iGrdInAltDatl- :Double Click event by a Places each alternatives group in a
DbiClick mouse on the first cell in matrix form where the alternatives
the first column that names are displayed horizontally.
corresponds to each group
3 iGrdInAltDatl- :Click by a mouseonthe :Saves the data in the memory and
Click first cell in the first column ; makes it ready for calculation.
that corresponds to each
altematives group
4 GrdInputData- ;Key press event by the Changes the size of the cells on the
KeyPress enter key grid (spread sheet) to a bigger size.
5 :CmdAlternative : Button click event by a Activates AltComparison,
—click: mouse AltConsIndex and PlotAltData
AltCompariosn, subroutines to perform the
AltConsindex, alternatives with respect to criteria
PlotAltData weights calculation, consistency
calculation and test, plot the data and
save the output data in thc Microsoft
Access output data files.

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




Table 6.4 — Alternatives PW Comparisons Module Subroutines—Continued

Item
No.

Subroutine

Event

Action

AltComparison:
AltAnormal,
AltWeightl,
AltConsistency

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 AltWeight1
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 filesavell 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

7

FileSavell:
AltAdd2
AltAdd3
AltAdd4
AltAdds

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
AltVCrWeight?2 file; if the number
of levels in the decision hierarchy is
three (3) then the subroutine will call
AltAdd3 to save the alternatives
weights in AitVCrWeight3 data
basc 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 AltAddsS 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 Subroutine Event Action
No.

I iSSCmdSynthesis_Click: Button click event  : Calls SynthesisF to Perform the
SynthesisF by a mouse synthesis calculations where all the
PlotDataSynthesis 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 of the
developed computerized decision-making model. The model is applied here to rank
project alternatives, however, this model can be applied to all aspects of 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 future 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 (1) 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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In the second level of 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 of 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 of the project, miscellaneous & time to implement the project,
permits, approvals, and acceptance of the project by the members who are
concerned with the project.

The decision-maker has to judge if any of 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 of the project cannot be met. For
example, when launching a new product, the development and implementation
processes have to be within a certain period of 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 of the equipment to standards and specifications and life &
technology of 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, aiteration 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 of 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 of 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 of technical

literature, responsiveness to customers and consultation.

Vendor support during implementation is broken into availability of technical

expertise, quality of 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

89

Best Mobile Radio System BMRS | Project PROJ
System SYST
Vendor VEND
Project PROJ 2 Cost COST
Time & Miscellaneous T&M
Permits and Approvals P&A
Acceptance ACCE
System Syst 2 Operation OPER
Characteristics
Mechanical MC
Characteristics
Compliance COMPL
Life & Technology L&T
Vendor VEND 2 Vendor Reputation VR
Vendor Support During VSDI
Implementation
Vendor Support After VSAC
Commissioning
Cost COST 3 Initial Cost INITC
Operation & O&MC
Maintenance Cost
System Upgrade Cost suc
Alteration & Repair A&RC
Cost
Leasing Cost LEAC
Decommissioning Cost DECC
Time & Miscellaneous T&M 3 Time Time
Ownership & Control 0&C
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Table 7.1 - Continued

Permits & Approval P&A 3 3 Land Use Permit LP
Equipment Import EP
Permit
Waiver WALV
Acceptance ACCE 3 5 Government GOVA
Acceptance
PMT Accept PMTA
Owners Accept. OWNA
End User Accept. EUA
Public Acceptance PUBA
Operation Characteristics OPER 3 7 Reliability RELI
Availability AVAI
Protection During PROT
Failure
Heat HEAT
Power POWE
Climatic Condition CLIM
Compliance
Security SECU
Mechanical Characteristics MC 3 3 Dimension DIME
Physical Characteristics PC
Weight WEIG
Compliance COMPL 3 6 International Standards ITAN
Owmer’s Standards OSTA
Intrinsic Safety IS
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Table 7.1 — Continued

91

Mandatory Features MF
Optional Features OF
Life & Technology L&T 3 5 System Migration SMA
Ability
Technology Status TECS
Economical Life EL
Working Life WL
Technological Life TL
Vendor Reputation VR 3 3 Auvailability of AOTL
Technical Literature
Responsiveness to RTC
Customers
Consultation CONS
Vendor Support During VSDI 3 3 Availability of AOTE
Implementation Technical Expertise
Quality of QOEW
Engineering Work
On Site Support For OSSFI
Installation &
Commissioning
Vendor Support After VSAC 3 5 Warranty WARR
Commissioning
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 7.2 — Main Criteria Pairwise Comparison

SYST 1 1
VEND 1

Table 7.3 — Project Sub- Criteria Pairwise Comparison

{34 1 02 1
P&A I 1
ACCE 1

Table 7.4 — System Sub- Criteria Pairwise Comparison

OPER ] 4 ] 1

MC 1 0.143 0.143
COMPL 1 1
L&T 1
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Table 7.5 — Vendor Sub- Criteria Pairwise Comparison

Table 7.6 — Cost Sub- Criteria Pairwise Comparison

0&MC I 2 i 2 4
soc” T es T 1 6
A&RC ' 23
LEAC e I 2
DECC [ 1
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Table 7.7 — Time & Miscellaneous Sub- Criteria Pairwise Comparison

UZ11% | I

Table 7.9 — Project Acceptance Sub- Criteria Pairwise Comparison

PMTA 1 0.5 0.333 0.333

OWNA ! 0333 0.25
EUA ! 0.5
PUBA !
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Table 7.10 ~ Operation Characteristics Sub- Criteria Pairwise Comparison

AVAI i 2 2 2 4

7 Y S S S B
HEAT /A B
POWE 1 I
CLIM [

SECU
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Table 7.12 Compliance Sub- Criteria Pairwise Comparison

OSTA N 1 1 I 2

IS ’ . YA | 1 4
COMPA ? I 1 2
MF | .f 1 2

OF : 1

Table 7.13 — System Life & Technology Sub - Criteria Pairwise Comparison

TECS 1 / ! !
EL 1 2 {
WL 1 1
TL 1
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Table 7.14 —Vendor Reputation Sub — Criteria Pairwise Comparison

97

OSSF1 1 2 1
WARR 1 0.333
OSM 1
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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

-.Q,'Q’:- ot i ..A:. . ¥ B - ’..
INIC 3 ALTI 1 0.25 0.333
ALT? 1 1
ALT3 1

Table 7.18 — Alternatives With Respect to Operation & Maintenance Cost Pairwise Comparison

' = ernaty Sl : : '
0&MC ' ALTI ] ' 0.333 0.333

3 ALT2 1 1

ALT3 7

Table 7.19 — Alternatives With Respect to Systems Upgrade Cost Pairwise Comparison

0.167
ALT2 ] 0.143
ALT3 7

Table 7.20 — Alternatives With Respect to Alteration & Repair Cost Pairwise Comparison

et K o ITCPC R . T s = i e

LEAC 3 —ALTT 7
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Table 7.22 Alternatives With Respect to Decommissioning Cost Pairwise Comparison

Table 7.24 — Alternatives With Respect to Ownership & Control Pairwise Comparison

Y _ e 5 ,
0&C 3 ALTI 1 1 1
ALT2 1 1
ALT3 I

Table 7.25 — Alternatives With Respect to Location Pairwise Comparison

“NGGCEREEEN 0~() 1A NS [lerriative S S A [T T IS
I f =M e T AT g, s A AT A R R S e D T L

ALT2 7 ]
ALT3 I

CrA gt L ORI L R

LP 3 ALTI 1 1 ]
ALT2 I I
ALT3 I

Table 7.27 - Alternatives With Respect to Equipment Permit Pairwise Comparison
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Table 7.28 - Altematives With Respect to Waivers Pairwise Comparison

TR L N
SN 1
ALT2 I 1
ALT3 {

Table 7.29 — Alternatives With Respect to Government Acceptance Pairwise Comparison

IR

GOVA 3 ALT] 7 7 7
ALT2 ] 7
ALT3 7

Table 7.30 — Alternatives With Respect to PMT Acceptance Pairwise Comparison

RGN OCeNEES
2 4
ALT2 1 4
ALT3 l

Table 7.31 — Alternatives With Respect to Owner Acceptance Pairwise Comparison

e

OWNA 3 ALTI 1 2 4
ALT? 1 ]
ALT3 i

Table 7.32 — Alternatives With Respect to End Users Acceptance Pairwise Comparison

R R b IR L IIEBL L QB kL W

el L. ATt T

3 ALTI !
ALT2 1 1
ALT3 /

W

ALT2 1 1
ALT3 1
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Table 7.34— Altemnatives With Respect to Reliability Pairwise Comparison

SEAIENOdS IR ING Of AL A lernative e s Si A LT IE I e -__f,@i-r oo AR
RELI 3 ~ ALTI i 02
ALT2 1 0.2
ALT3 1

Table 7.35 — Alternatives With Respect to Availability Pairwise Comparison

BadCNode SRR O A I

“ALT]
ALT2 i 02
ALT3 7

o; A‘::i, fx_ 1
ALT2 1 0.333
ALT3 ]
Table 7.38 — Alternatives With Respect to Power Pairwise Comparison
POWE 3 ALTI 1 1 ]
ALT2 ! ]
ALT3 ]

Table 7.39 — Alternatives With Respect to Climatic Condition Pairwise Comparison

ALT2 l

ALT3
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Table 7.40 — Alternatives With Respect to Security Pairwise Comparison
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NG o Of AT Ve,

DIME 3 “ALTI 1 ] 0.2
ALT2 1 0.25
ALT3 1

Table 7.42 — Alternatives With Respect to Physical Configuration Pairwise Comparison

N A m T T Y
GSATENOGC SN GO A 165

7 CAIES Elternatiy BRI DT = Ak {11 2R T

PC 3 ALTI 1 I 0.2
ALT2 1 0.2
ALT3 1

Table 7.43 — Alternatives With Respect to Weight Pairwise Comparison

- 1
ALT2 1 7
ALT3 7
AN ode RN OO A AT
ALT] .14
ALT2 7 0.5
ALT3 1

BrodIEN oA
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Table 7.46 — Alternatives With Respect to Intrinsic Safety Pairwise Comparison

IS E ALTI =1 4 7]
ALT2 1 ]
ALT3 1
Table 7.47 — Alternatives With Respect to Compatibility Pairwise Comparison
COMPA 3 ALTI 1 0.2 0.2
ALT2 ! 0.5
ALT3 Jj

Table 7.48 — Alternatives With Respect to Mandatory Features Pairwise Comparison

T 7‘:_:.~_.,':'_{'/""4143:‘-f;‘ = 2% N ‘.V:"u;r.

ALTZ I 03
ALT3 I

Table 7.49 — Alternatives With Respect to Optional Features Pairwise Comparison

OF 3 ALTI 7 0.5 0.333
ALT? 7 05
ALT3 7

Table 7.50 — Alternatives With Respect to System Migration Ability
Pairwise Comparison

SN L RN e N

T SMA 3 ALTI ] oS 0.5
ALT2 7 ]
ALT3 ]

Table 7.51- Alternatives With Respect to Technology Status Pairwise Comparison
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Table 7.52 Alternatives With Respect to Economical Life Pairwise Comparison

3 R

ALT2 1 0.5
ALT3 I

Table 7.53 — Alternatives With Respect to Working Life Pairwise Comparison

WL 3 ALTI 0.5 0.333
ALT2 1 0.5
ALT3 1
Table 7.54 Alternatives With Respect to Technological Life Pairwise Comparison
TL 3 ALTI 1 0.333 0.25
ALT2 1 0.5
ALT3 1
Table 7.55 Alternatives With Respect to Availability of Technical Literature
Pairwise Comparison
AOTL 3 ALTI 1 2 2
ALT2 1 1
ALT3 I

Table 7.56 Alternatives With Respect to Responsiveness to Customers

Pairwise Comparison
RTC 3 ALTI 1 2 1
ALT2 1 0.5
ALT3 1

R 1 Nod RN O I
CONS 3
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Table 7.58 Altemnatives With Respect to Availability of Technical Expertise
Pairwise Comparison

TWEK#‘“_T 4,%

:‘ ‘W‘nb“k N
AOTE 3 ALTI ol T 1 ]
ALT2 1 025
ALT3 7

Table 7.59 Alternatives With Respect to Quality of Engineering Work

Pairwise Comparison
RGN oA N G O Al S llernal e RIS A L L
OOEW 3 ALTI
ALT2 1 0.5
ALT3 1

Table 7.60 Alternatives With Respect to On Site Support for Installation
Pairwise Comparison

ALTI
ALT2 1 0. 25
ALT3 1

Table 7.61 Alternatives With Respect to Warranty Pairwise Comparison

~ 025

e R R A e e LT
WARR 3| ALTI] 1 1
ALT2 1 0.5
ALT3 1

Table 7.62 Alternatives With Respect to On Site Maintenance Pairwise Comparison

OSM 3 “ALT] I 0.5 0.333
ALT? i 0.333
ALT3 7
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Table 7.63 Alternatives With Respect to Documentation Pairwise Comparison

ALT2 1 ]
ALT3 I

R0
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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 of criteria, and alternatives with respect to criteria and consistency check

as shown in the figures. The last step involves the aggregation of results, the synthesis. The last figure shows the final results.
Alternative no. 3 is the most appropriate for the company to decide on.

1,
9.2
............................................. EYEGT 4 9.9
VENo _ r .7
id:'o.S‘T' T A | ACCE
FROT 12 (¥ lE@sT X 4 |es o8
.................. 1LTEM I o< LA
PEA 7 ¥
ACCE . - S L
N ST T — l?fﬁﬁ“ M NCOMPL (LR T
e A S e A e Qe R A 0 WA T G
Criteria Welghts
0.% HiH
] -~
o a IR
0.2
0.1
-9 eRroJ

Figure 7.4- Judgments and Priorities of the Model’s Main Criteria with respect to the Main Objective.
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Figure 7.5 - Alternatives Initial Input Data

Er]
-
=4
X
~~
-

t
R

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



UOLIAILY) 150D [BRIU] 01 190dSal YILM SIANBWANY  JO SanUOLy pue sidwsSpny ~9°L aandgy

SAIYLTOM SOATIRUISIITY

.muqv ol
quhmhhﬁmmmunmv ok
wbww.um

SURU Y

(41!

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



SISy [eul — SISAYIUAS — £ 2InBig

BERIENEY .966TLLL60L96E% "0
AR 65522S€5L64S5L2 "0
RO . .M.DWWWW'QN..HVN.QWN o

: —

sUMY QN

1141

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



114

CHAPTER EIGHT

SUMMARY, CONCLUSION & RECOMMENDATION

8.1 SUMMARY

Oil and Gas companies like other industrial companies desire to stay ahead of 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 of such an
investment must be determined at an earlier stage of the project. Conducting the
initial feasibility studies usually requires the determination or selection of 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 of 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 of 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 of 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 of 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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APPENDIX A

Survey & Survey Results
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TO : PARTICPANTS

DATE : NOVEMBER 22, 1997

SUBJECT : Research Topic: Multiple Criteria Decision Making For
Evaluating Telecommunications Project Alternatives

Dear Sir:

A study is being conducted on decision making in the area of projects planning and
evaluation. The purpose of the study is to develop a computerized Multiple Criteria
Decision-Making (MCDM) model for evaluating project alternatives in terms of 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 of this
questionnaire is to seek your opinion about the criteria (factors) that are essential for
evaluating telecommunications projects alternatives.

The list of 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 of each factor on the overall decision based on a scale of 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

1

2

Weakly important

Less important

,4,6,8 Intermediate values, for example, a value of 8
means that the degree of 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 of 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. AL—JAROUDI
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QUESTIONNAIRE

CRITERIA THAT INFLUENCE THE DECISION MAKING PROCESS

FOR EVALUATING TELECOMMUNICATIONS PRO

T

ALTERNATI

S

1, Project Cost

o 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.., 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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UESTIONNAIRE
CRITERIA THAT INFLUENCE THE DECISION MAKING PROCESS

o System Upgrade Cost: Cost for
increasing the system capacity or
enhancing the system hardware or
software to run more efficiently,

e Other

o Other

s 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

e Technological Life: Life expectancy of
the system based on vendor support.

o Working Life: Operational life of the
system. For example the working life of
construction communications ends at the
completion of construction.

o  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

§.  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

e 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

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

15. Physical Configuration and
Appearance

16. Climatic and Environmental
Requirements

17. Power Requirements

18. Heat Dissipation

19. Acceptance of the System / Project

o By Owner (Operating Organization)
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QUESTIONNAIRE 123
CRITERIA THAT INFLUENCE THE DECISION MAKING PROCESS
FOR EVALUATING TELECOMMUNICATIONS PROJECTS ALTERNATIVES

H :

¢ By Project Managcmt
(PMT)

End User

By End User

By Public

By Government

20, Permits

o Equipment Importation Permits

e Land Use Permit

21, Vendor Support

Warranties

On-Site Maintenance

Consulting

Documentation

Hot-Line Support

o 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.
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QUESTIONNAIRE
CRITERIA THAT INFLUENCE THE DECISION MAKING PROCESS

23, Time To Implement: Time it takes to
implement the project and placing it in
operation.

24,  Safety Rating: Intrinsic safety.

25. Compliance

o Saudi Aramco Standards

¢ International Standards

e ITU

26, Other Factors:
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Program (odes Jisting
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Option Base 1

Dim arrayn() As Variant

Dim xi As Object

Dim xR As [oteger

Dim GI As Integer

Dim mChrt As Chart

Dim ARRAYM() As Variant
Dim Marray() As Double

Dim VARNAME(Q) As Variant
Dim Y As Double

Dim x As Integer

Dim X10 As Integer

Dim T1 As Integer

Dim TotalCr As Integer

Dim NoOfCriteria As Integer
Dim NoOfAltemative As Integer
Dim AMatrix() As Double

Dim inptval As String

Dim inptval00 As Integer

Dim inptval000 As Imteger

Dim inptvalQ As String

Dim inptvalll As String

Dim Sgmame As String

Dim Pok As Boolean

Dim ncr0 As String

Dim db As Database

Dim rsGroup As Recordset

Dim rsSub As Recordset

Dim rsCrt As Recordset

Dim rsAlt As Recordset

Dim rsCnm As Recordset

Dim rsAnm As Recordset

Dim rsRnd As Recordset

Dim rsSynthesis As Recordset

Dim rsTEMP As Recordset

Dim rsC As Recordset

Dim rsMC As Recordset

Dim rssC1 As Recordset

Dim ARRAY 19() As Variant
Sub AddGroup()
Dim G As Integer
Dim S As Integer
Set db = OpenDatabase( App.Path & "\* & "AlirEzaM.mdb")
Set rsGroup = db.OpenR ecordset("Groups”)
TSQI = "DELETE FROM GROUPS WHERE LEN(GROUPS.NAME)=0 OR ISNULL(GROUPS.[{GROUP ID})"
db.Execute TSQI, dbFailOnEsror
Set sSTEMP = db.OpenRecordset("Select Max(Groups.[Group ID}) as Gmax From Groups:”)
If IsNull('sTEMP!Gmax) Or Len(rsTEMP!Gmax) = 0 Then

Decision Maker Programming Codes
Novemebr 1998
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G=1
Else
G = rsTEMP("Gmax") + 1
End If
Set sTEMP = Nothing
Set sSTEMP = db.OpenRecordset("Select Max(Groups.[SubGrouplD}) as Smax from Groups;™)
If IsNull(rsTEMP!smax) Or Len(rsTEMP!smax) = 0 Then
S=1
Else
S = sTEMP("smax”) + |

End If

rsGroup. AddNew
rsGroup("Group ID") =G
rsGroup("SubGroupID™) = S
rsGroup("Name") = Grpname
rsGroup.Update

db.Close

End Sub

Sub AddSubGroup()
‘On Error Resume Next

Set db = OpenDatabase(App.Path & "\" & " Alirezam. mdb”)

Set rsSub = db.OpenRecordset("SubGroup™)

Tsgl = "Delete from Groups where len(Groups.Name)=0 or ismull(Groups.[Group ID])"
db.Execute Tsql, dbFailOnError

Set rsTEMP = db.OpenRecordset("Select Max(Groups.[Group [D]) as Gmax From Groups:™)
G = sTEMP!Gmax
Set rsTEMP = Nothing
Set STEMP = db.OpenRecordset("Select Max(Groups.[SubGroupID]) as Smax from Groups;”)
S = sTEMP("smax"™)
Set rsTEMP = Nothing
Set sSTEMP = db.OpenRecordset("Select Max(SubGroup.[CID]) as Cmax From SubGroup:”)
If sNull(rsTEMP!cmax) Then
Cr=1
Else
Cr=rsTEMP!cmax + 1
End If
Set rsTEMP = Nothing
Set rsTEMP = db.OpenRecordset("Select Max(SubGroup.[AID]) as Amax From SubGroup;”)
If [sNull(rsTEMP! Amax) Then
Al=1
Else
Al = sTEMP!Amax + 1
End If

rsSub. AddNew

rsSub("GID") = G

rsSub("SID") =S

rsSub("No_Of_Criteria™) = NoOfCriteria
‘rsSub("No_Of_Altemnative™) = NoOfAlternative
rsSub("CID") = Cr

rsSub("AID") = Al

rsSub("Name") = Sgrname
‘If IsNull(Sgrmame) Then
If rsSub("Name") = ** Then
* MsgBox "Enter Decision Maker Name"”

Decision Maker Programming Codes
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rsSub("Name”) = "NO - Name”
End If
rsSub.Update

db.Close
' [f rsSub("Name”) = *" Then
' MsgBox "Enter Decision Maker Name”
* EndIf
End Sub

Sub AltAnormal()

Dim Value As Double, Temp As Double
ReDim AMatrix{(NoOfAlternative)

Dim x As Integer, C As Integer, R As [nteger
grdAnormal.Rows = NoOfAlternative + |
x=1

For C = 1 To NoOfAlternative

Value = 0#
For R = 1 To NoOfAltemative

Temp = CDbl(grd Anormal. Text)
Value = Value + Temp Val(grdAnormal Text)
Next R

AMatrix(C) = Value
NextC
For C = 1 To NoOfAlternative

For R = 1 To NoOfAlternative

grdAnormal.Col = C

grdAnormal Row = R

grdAnormal Text = Format( Val(grd Anormal. Text) / AMatrix(C), “##0.0000")
Next R

Next C

End Sub
Sub AltComparision()

On Error GoTo GEtOUT

Dim valuel As Double

Dim value2 As Double

Dim value3 As Double

Dim x As Integer

Dim C As Integer

Dim R As [nteger

NoOfAhemative = txtNoOfAlternatives. Text
x=0

For C = 1 To NoOfAlternative

x=x+1

For R = x To NoOfAlternative
grdAlter.Row = C
grdAlter.Col =C
valuel = Format(grdAlter. Text. "#0.00")
grdAlter.Row =C
grdAlter.Cal =R
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value2 = Format(grdAlter. Text, "#0.00")
grdAlter Row = R
grdAlter.Col =C
value3 = valuel / value2
grdAlter.Text = value3
Next R
Next C

ARFillGrids
ARtAnormal
AltWeight
AltWeight!
AltConsistency
Exit Sub
GEtOUT:
MsgBox "Check The Pair Values In The Grid.”, vbCritical, "PairWise Calculation”
Exit Sub

End Sub
Sub AltConsistency()

DimR As [nteger
Dim C As Integer
Dim Value As Double
Dim Temp As Double
Value = 0#

For R = | To NoOfAlternative

For C = 1 To NoOfAlternative

grdAlter.Row =R
grdAlter.Col =C
grdAweightl.Row = C
grdAweight1.Col = 1
Temp = (grdAlter.Text * grd Aweight1.Text)
Value = Value + Temp

Next C

grdAcons.Row = 1

grdAcons.Col =R

grdAcons. Text = Value

Value = 0#

Next R

End Sub

Sub AItFillGrids()

Dim C As Integer
Dim R As Integer

For C = I To NoOfAlternative
grdAlter.Col = C
grdAnormal.Col = C
grdAltBak.Col =C

For R = 1 To NoOfAlterative
grdAlter Row = R
grdAnormal. Row = R
grdAtBak.Row = R
grdAnormal. Text = grdAlter.Text
grdAlBak.Text = grdAlter. Text

Next R
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Next C

End Sub

Sub AltWeight()

Dim R As Integer

Dim C As Integer

ReDim AMatrix(NoOfAlternative)

Dim Value As Double, Temp As Double
Dim x As Integer

Value = 04

For R = I To NoOfAlternative

For C = | To NoOfAlternative
grdAnormal.Row = R
grdAnormal.Col =C
Temp = Format(grd Anormal. Text, "#0.0000")
Value = Format((Value + Temp), "#0.0000™)
Next C

AMatrix(R) = Value
Value = 0#

Next R
For R = 1 To NoOfAlternative

grdAweight Col = nLindex + 1
grdAweight. Row = R
grdAweight Text = Format(AMatrix(R), "#0.0000") / NoOfAlternative

Next R

End Sub
Sub Anormal()

Dim Value As Double

ReDim MATRIX(NoOfCriteria)

Dim x As Integer, C As Integer, R As Integer
grdpnormal.Rows = NoOfCriteria + [

x=1

For C = | To NoOfCriteria

Value = 0#
For R = 1 To NoOfCriteria

grdpnormai.Row =R

grdpnormal.Col = C

Value = Value + Val(grdpnormal Text)
Next R

MATRIX(C) = Value
Next C
For C = I To NoOfCriteria
For R = I To NoOfCriteria

grdpnormal.Col = C
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grdpnormal.Row =R
grdpnormal. Text = Format( Val(grdpnormal. Text) / MATRIX(C), *#0.0000™)
Next R

Next C
End Sub
Sub ConsIndex()

‘On Error GoTo GEtOUT
On Error Resume Next

DimR As Integer

Dim C As [nteger

Dim Value As Double, Temp As Double
Dim RI As Double

Dim Msg As String

Value = 0#

Temp = 0#

‘For R = 1 To NoOfCriteria

grdpweight.Col = 1
grdpcons.Row = 1
For C = 1 To NoOfCriteria

grdpweight Row = C

grdpcons.Col = C

Temp = grdpcons.Text / grdpweight. Text
Value = Value + Temp

Next C

‘NextR

Set db = OpenDatabase(App. Path & "\* & " Alirezam.mdb*™)
Set rsRnd = db.OpenRecordset("Randomindex”™)
rsRnd.Index = "RID"

rsRnd.Seek "=", NoOfCriteria

RI = rsRnd("Rindex™)

Msg=""

Value = Value / NoOfCriteria

Temp = (Value - NoOfCriteria) / (NoOfCriteria - 1)
Labell0 = 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=" & RI
Msg = Msg & Chr(13) & "CURI = " & Format((Temp / RI), "##0.0000")

If (Temp/ RI) <0.1 Then

Msg = Msg & Chr(13) & "Degree of Consistency [s Satisfactory”
Else

Msg = Msg & Chr(13) & "Degree of Consistency Is Not Satisfactory”
End If

inptvall I = MsgBox(Msg, vbOKCancel)
‘Textl = Temp /RI

‘RETVALUE = MsgBox(" Do you require any further Calculations”, vbYesNo)
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[finptvalll = vbOK Then

FileSavel
X10=X10+1
‘L=L+1

Ead If
If inptvall | = 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

For C = I To NoOfCriteria

grdpair.Row =R
grdpair.Col =C
grdpweight.Row = C
grdpweight Col = 1
Temp = (grdpair.Text * grdpweight. Text)
Value = Value + Temp

Next C

grdpcons.Row = 1

grdpcons.Col = R

grdpeons.Text = Value

Vaiue = 0#

Next R

End Sub

Sub FillGrids()
Dim C As [nteger
Dim R As Integer

For C = 1 To NoOfCriteria
grdpair.Col =C
grdpnormal.Col = C
grdPairBak.Col = C

For R = I To NoOfCriteria
grdpair.Row =R
grdpnormal.Row = R
grdPairBak.Row = R
grdpnormal. Text = grdpair.Text
grdPairBak.Text = grdpair. Text

Next R

Next C
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End Sub

Sub PairWiseComparision()
©On Error GoTo GEIOUT

Dim valuel 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

For C = 1 To NoOfCriteria
x=x+1
For R = x To NoOfCriteria
grdpair.Row =C
grdpair.Col =C
valuel = Format(grdpair. Text, “#.0000”)
grdpair Row =C
grdpair.Col =R
value2 = Format(grdpair. Text, "#.0000")
grdpair.Row =R
grdpair.Col = C
value3 = valuel / value2
grdpair Text = value3
Next R
Next C

FillGrids
Anormal
Weight
Consistency
Exit Sub
GEtOUT:
MsgBox “"Check The Pair Values In The Grid.”, vbCritical, "PairWise Calculation”
Exit Sub

End Sub
Sub Synthesis()
* NoOfCrAlt = NoOfCrAlt. Text
Dim TOT() As Double
ReDim TOT(NoOfAlternative) As Double
Dim NoCA 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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Grid2.Col =R
Grid2.Row =C
valuel = Grid2.Text

TOT(R) = valuel + TOT(R)
NextC
Next R
grdSynthesis.Cols = NoOfAlternative + 1
For C = 1 To NoOfAlternative

grdSynthesis.Row =

grdSynthesis.Cot =C
grdSynthesis. Text = TOT(C)
Next C
valuel = TOT(1)

For C = 1 To NoOfAlternative

If valuel > TOT(C) Then
Eise
valuel = TOT(C)
R=C
End If
Next C
ibisynthesis.Caption = "Choose Alternative No : " & R
Set db = OpenDatabase( App. Path & "\" & "Alirezam. mdb")

Set rsSynthesis = db.OpenRecordset("Synthesis™)

For R = 1 To NoAl

rsSynthesis. AddNew

rsSynthesis("GID™) = G

rsSynthesis("SID™) = S
IstAlternatives.Listindex =R - 1

rsSynthesis(” Alternatives”) = IstAlternatives. Text
grdSynthesis.Row = 1

grdSynthesis.Col =C

rsSymthesis("Final Result”) = grdSynthesis. Text
rsSynthesis("Result”) = valuel
rsSymthesis("Message™) = Ibisynthesis.Caption
rsSynthesis. Update

Next R

db.Close

End Sub

Sub Weight()

Dim R As [nteger

Dim C As Integer

ReDim MATRIX(NoOfCriteria)

ReDim MATRIX1(NoOfCriteria)

Dim Value As Double, Temp As Double
Dim x As Integer

Dim Y As Double

Value = 0#

x=1

For R = 1 To NoOfCriteria
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For C = 1 To NoOfCriteria

grdpnormal.Col = C

* Temp = Format(grdpnormal. Text, "fixed ")

* Value = Format(( Value + Temp), "fixed ")

Temp = Format(grdpnormal Text, “#0.0000 )

Value = Format((Value + Temp), "#0.0000™)
NextC

MATRIX(R) = Value
'MATRIXI(R) =value * Y
Value = 0#
x=x+1

NextR

For R = 1 To NoOfCriteria

grdpweight Col = 1
grdpweight Row = R
grdpweight Text = Format(MATRIX(R), "#0.0000") / NoOfCriteria

NextR
End Sub
Private Sub AboutDeciMaker_Click()
Frmabout9.Show
End Sub

Private Sub ADDCAL_Click()
Dim [ As [nteger
Dim frm As Object

Set frm = New frmdecsion
<p = InputBox("Caption")
frm.Caption = cp

frm.Show
End Sub

Private Sub ALtList_KeyPress(KeyAscii As [nteger)
* KeyAscii = Asc(UCase(Chr(KeyAscii)))
If KeyAscii = 13 Then
If Len(Trim(ALtList. Text)) > 0 Then

" Istcriteria. AddItem UCase(txtCriterias. Text)
Istcritriabak Additem UCase(ALtList. Text)
ALtList Text =" "
End If
End If
End Sub

Private Sub ALtList_LostFocus()

Dim [ As [ateger

Dim CHARCTER As String

For I = 1 To Len(ALtList. Text)

If(CHARCTER < "A” Or CHARCTER > "Z") And (CHARCTER < "0” Or CHARCTER > "9") Then
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Beep
ALtList.SetFocus
Exit For

EndIf

Next I

End Sub

Private Sub Altematives_Change()
SSCommand2. Visible = True
GrdInAltDatl_Visible = False

End Sub

Private Sub Alternatives_KeyPress(KeyAscii As Integer)
If KeyAscii = 13 Then
If Len(Trim({ Alternatives. Text)) > 0 Then
AlternativesList. AddItem UCase(Alternatives. Text)

Alternatives.Text = ™

End If
End If

End Sub

Private Sub AlternativesList_DbIClick()
AlternativesList.Clear
End Sub

Private Sub AltPWCalculation_Click()
‘cmdAlternative TOOLTIPTEXT = SSS
Dim a As Integer
Dim x As Integer

GrdInAltDatl Col = 4
For I = 1 To NoOfAlternative
For R = 1 To NoOfAlternative

grdAlter.Col =R

grdAlter. Row = [

grdAlter. Text = GrdinAltDatl. Text
GrdinAltDat1.Col =4 + R

Next R

GrdinAiltDatl.Row = GrdinAltDat1.Row + |
NextI

[f Not IsNumeric(txtNoOfLevels. Text) Then
MsgBox “Please Eater Numebr of Levels”
txtNoOfLevels =3

End If

a = txtNoOfLevels

grdAlter.Col =0
grdAlter.Row = 0
If IsNuli(grd Alter. Text) Or Len(Trim(grdAlter. Text)) = 0 Then

MsgBox "Select Criteria for This Altemative.”, vbCritical, *Altemative”

Exit Sub

End If
'If nCritenia = 0 Then

sCriteria = Istcritriabak. Text

'sCriteria = Label 1(10).Caption

nCriteria = nCriteria + 1
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x = Isteritriabak_ ListIndex
* x = Label1(10).Caption
nLindex = x + 1 + nLindex
: Istcritriabak Removeltem x
'End If

AltComparision
AltConsisindex

PlotAltData

End Sub
Private Sub chartdisplay Click()

ReloadData
CreatChart

xL Application.Quit
Set xI = Nothing
Exit Sub

End Sub

Private Sub cmdAGridHead_Click()
Dim x As Integer
x = [stAlternatives.ListCount
If x <> NoOfAltemative Then
MsgBox "No. Of Alternatives Does Not Match The Alternative Count. ®, vbCritical, "Test Project”
Exit Sub
End If

For[=0Tox-1
grdAlter.Row=[ +1
grdAlter.Col = 0
grdAnormalRow =1 + 1
grdAnormal.Col = 0
grdAltBak Row =1 + 1
grdAltBak.Col =0
IstAlternatives. ListIndex = [
grdAlter.Text = IstAlternatives. Text
grdAnormal Text = istAlternatives Text
grdAltBak Text = IstAlternatives.Text
Next
ForI=0Tox-1
grdAlter.Col = [ + 1
grdAlter.Row =0
grdAnormal Col = + 1
grdAnormal.Row =0
grdAltBak Col =1 + 1
grdAitBak.Row =0
IstAlternatives. ListIndex = I
grdAlter.Text = IstAlternatives. Text
grdAnormal. Text = IstAlternatives. Text
grdAltBak Text = IstAlternatives. Text
Next
Forf{=0Tox-1
grdAweight Row =1+ 1
grdAweight Col =0
IstAlternatives. Listindex = |
grdAweight Text = IstAltematives. Text
Next [
ForI=0Tox-1
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grdAcons.Row =0

grdAcons.Col=1+1

IstAlternatives.ListIndex = [

grdAcons.Text = IstAlternatives. Text
Next I

End Sub
Private Sub cmdAltAdd_Click()

If NoOfCrAlt = 0 Or IsNull(NoOfCrAlt) Then Exit Sub
AddAlternatives
End Sub

Private Sub Cmbtype2_Click()
Dim sel2 As String

sel2 = Cmbtype2.Text

Select Case sel2

Case "2D-Bar”
Graph2 GraphType = gphBar2D

Case "2D-Pie”
Graph2.GraphType = gphPie2D

Case "3D-Bar”
Graph2.GraphType = gphBar3D

Case "3D-Pic”
Graph2.GraphType = gphPie3D

Case "Area”
Graph2.GraphType = gphArea

Case "Gamtt”
Graph2.GraphType = gphGantt

Case "HLC"
Graph2.GraphType = gphHLC

Case "Line”
Graph2.GraphType = gphLine

Case "Polar”
Graph2.GraphType = gphPolar

Case "SCATTER"
Graph2.GraphType = gphScatter
Case Else

Graph2.GraphType = gphLine
End Select

Graph2.DrawMode = 2
Cmbtype2. Visible = False

End Sub

Private Sub Cmbtype_Click()
Dim sel As String

sel = Cmbtype.Text

Select Case sel

Case "3D-Bar™
Graphl.GraphType = gphBar3D
Case "2D-Bar”
Graphl.GraphType = gphBar2D
Case "2D-Pie”
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Graph1.GraphType = gphPie2D

Case "3D-Pie”
Graphl.GraphType = gphPie3D
Case "Line”
Graph1.GraphType = gphLine
Case "Area”
Graphl.GraphType = gphArea
Casc "Gantt”
Graphl.GraphType = gphGantt
. Qg - ™
* Graphl.GraphType = gphlog / Lin
Case "Polar”
Graphl.GraphType = gphPolar
Case "HLC"
Graphl.GraphType = gphHLC
Case "SCATTER"
Graph1.GraphType = gphScatter
Case Else
Graph1.GraphType = gphLine
End Select

Graphl.DrawMode = 2
Cmbtype. Visible = False
End Sub

Private Sub Cmbtype3_Click()
Dim sel3 As String

sel3 = Cmbtype3.Text

Select Case sel3

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 = gphPolar

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 cmdAltemative_Click()
‘cmdAltemnative. TOOLTIPTEXT = SSS
Dim a As [nteger
Dim x As Integer

GrdInAltDat1 Col = 4
For I = 1 To NoOfAltemative
For R = | To NoOfAlternative

grdAlter.Col =R

grdAlter Row =1

grdAlter.Text = GrdinAltDatl.Text
GrdInAltDatl Col =4 +R

Next R

GrdInAltDatl.Row = GrdinAltDat1.Row + |
Next I

If Not IsNumeric(txtNoOfLevels. Text) Then
MsgBox "Please Enter Numebr of Levels”
txtNoOfLevels =3

End If

a = txtNoOfLevels

grdAlter.Col = 0
grdAlter. Row =0
If IsNull(grd Alter. Text) Or Len(Trim(grdAlter. Text)) = 0 Then
MsgBox "Select Criteria for This Altemative.”, vbCritical, ~Altemative”
Exit Sub
End If
‘If nCriteria = 0 Then
sCriteria = Istcritriabak. Text
‘sCriteria = Label1(10).Caption
nCriteria = nCriteria + 1
x = Istcritriabak. Listindex
* x = Label1(10).Caption
nlLindex = x + 1 + nLindex
* Istcritriabak. Removeltem x
‘End If

AlComparision

AltCoasisIndex
* If NoOfCrAlt = 0 Or IsNullNoOfCrAlt) Then Exit Sub
‘AddAlternatives

PlotAltData

End Sub

Private Sub emdExit_Click()
Unload Me
End Sub

Private Sub Command2_Click()

If MSFlexGrid1.GridLinesFixed < 3 Then
MSFlexGrid1.GridLinesFixed = MSFlexGridl.GridLines + 1
Else
MSFlexGridl.GridLinesFixed = 0
EndIf
End Sub
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Private Sub Commandl_Click()

If MSFlexGrid1.GridLines < 3 Then
MSFlexGridl.GridLines = MSFlexGrid1.GridLines + 1
Else

MSFlexGridl.GridLines =0

End If

End Sub

Sub Command44_Click()
Dim [ As Integer
Dim NOcr As Integer

NOcr = 4 NoOfCriteria. Text
Dim snginew(4) As Single
Graphl.GraphTitle = “Criteria Weights”

Graphl.NumPoints = 4
Graphl.ThisPoint = 1
Graphl.Autolnc = 1
For[=1To 4

saginew(4) = Rnd(1) * I + {
grdpweight. Col = 1
grdpweight Row = [

Graphl.GraphData = grdpweight. Text

‘Istcriteria Listindex =i - 1
‘Graphl.LabeiText = Istcriteria
Next I

ForI=1To 4

saginew(4) = Rnd(1) * [ + 1
grdpweight Col =0
grdpweight Row =1

Graphl.LabelText = grdpweight. Text
Graphl.DrawMode = 2

Next [

End Sub

Private Sub CrinData_Click()

Dim DM As Variant
Dim MO As Variant
Dim DM1 As Variant
Dim MOI1 As Variant

On Error Resume Next

GridInputData. Visible = True
GrdinAltDat1. Visible = True

DecisonMakerName. Text = "
MainObjective. Text = "
txtNoOfLevels.Text = "
NoOfCrNode. Text = ™
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Istcriteria.Clear
list].Clear
ListCRALT.Clcar
text2. Text = "
Text4.Text = ="
LstCrNodes.Clear
LstLevels.Clear
NofCrList Clear
AlternativesList. Clear
ListCRALT.Clear
NoOfCrAlt. Text = **
txtCriteriaAft. Text = ™

*SSCommand3. Visible = False

tabDecision. TabEnabled(0) = True
tabDecision. TabEnabled(3) = True
tabDecision. TabEnabled(4) = True
tabDecision. TabEnabled(5) = True

Set db = OpenDatabase(App.Path & ™" & " Alirezam mdb™)
Set rsCrin = db.OpenRecordset("Criterialnput”™)
Set rsAltin = db.OpenRecordset(" Alternativesinput™)

Set rsLCANo = db.OpenRecordset("LevCrAitNo™)
FN = InputBox("File Name?™)

rsLCANo.Index = "FileName”
rsLCANo.Seck "=", FN

If sLCANo.NoMatch = True Then

MsgBox "File Does Not Exist *
‘End

Else

RetrlevCRALTNO
CRDataRetricve
AltDataRetrieve

End If
End Sub

Private Sub CrNodeName_Change()
SSCommand3. Visible = True
GridinputData. Visible = False
Istcriteria.Clear

listl.Clear

ListCRALT.Clear

End Sub

Private Sub CrNodeNamel _KeyPress(KeyAscii As Integer)
If KeyAscii = 13 Then
If Len(Trim(CrNodeNamel.Text)) > 0 Then
LstCrNodes. AddItem UCase(CrNodeNamel.Text)

CrNodeNamel.Text = "
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End If
End If

End Sub

Private Sub CrtNodeNamel_LostFocus()
CrNodeNamel = CrNodeNamel.Text
End Sub

Private Sub CriNodeNamel GotFocus()
CrNodeNamel . Text = "
End Sub

Private Sub CrNodeName _KeyPress(KeyAscii As [nteger)
If KeyAscii = 13 Then
If Len(Tam(CrNodeName.Text)) > 0 Then
LstCrNodes. AddItem UCase(CrNodeName. Text)
* ListCRALT.AddItem UCase(txtCriteriaAlt. Text)
CrNodeName.Text = ™

End If
End If
Eand Sub

Private Sub DecisonMakerName_KeyPress(KeyAscii As [nteger)

Sgrmame = DecisonMakerName. Text
If KeyAscii = 13 Then

SendKeys "{TAB}", True

End If

End Sub

Private Sub DISPLAYOTHERTBS_Click()
tabDecision. TabEnabled(1) = True
tabDecision. TabEnabled(2) = True
tabDecision. TabEnabled(4) = True
tabDecision. TabEnabled(5) = True

End Sub

Private Sub Filenew_Click()

Dim I As Integer
Dim frm As Object

Set fim = New frmdecsion
cp = InputBox("Caption”)
frm.Caption = cp

frm. Show

End Sub

Private Sub filexit_Click()
Unload Me

End Sub

Private Sub Form_Load()

tabDecision. TabEnabled(0) = False
tabDecision. TabEnabled(1) = True
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tabDecision. TabEnabled(2) = True

tabDecision. TabEnabled(3) = False
tabDecision. TabEnabled(4) = False
tabDecision. TabEnabled(5) = False

GrdHeadInDat

Graphl. Visible = False
Graph2. Visible = False
Graph3. Visible = False

GrdInAhDatl. Visible = False
GridInputData._ Visible = False

Set db = OpenDatabase(App.Path & "\" & "Alirezam.mdb")
Set rsGroup = db.OpenRecordset("Groups™)

Set rsSub = db.OpenRecordset("SubGroup™)

Set rsMC = db.OpenRecordset("MAINCR")

Set rSsc2 = db.OpenRecordset("SubCr2™)

Set rsSC3 = db.OpenRecordset("SubCr3™)

Set rsSC4 = db.OpenRecordset("SubCr4™)

Set rsACW2 = db.OpenRecordset(" AltCrWeight2™)
Set sACW3 = db.OpenRecordset("AltCrWeight3™)
Set rsACW4 = db.OpenRecordset("ARCrWeight4™)
Set rsSACWS = db.OpenRecordset(" ARCrWeight5™)
Set rsSynthesis = db.OpenRecordset("Synthesis™)

Do Until rsGroup. EOF

rsGroup.Delete
rsGroup.MoveNext

Loop

Do Until rsSub.EOF
rsSub.Delete
rsSub.MoveNext

Loop
Do Until sMC.EOF

rsMC.Delete
rsMC_MoveNext

Loop

Do Until rSsc2.EOF
rSsc2.Delete
rSsc2.MoveNext

Loop
Do Until rsSC3.EOF

rsSC3.Delete
rsSC3.MoveNext

Loop

Do Until rsSC4.EQOF
rsSC4.Delete
rsSC4.MoveNext

Loop
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Do Until sACW2.EOF
rSACW2.Delete

rsACW2.MoveNext
Loop

Do Until sACW3.EOF
rsACW3.Delete
rsACW3.MoveNext

Loop
Do Until rsACW4.EOF

rsACW4.Delete
rsACW4.MoveNext

Loop
Do Until sACWS5.EOF
rsACWS5.Delete

rsACWS.MoveNext
Loop

Do Until rsSynthesis.EOF

rsSynthesis. Delete
rsSynthesis. MoveNext

Loop
End Sub

Private Sub formprint_Click()
PrintForm

End Sub

Private Sub grdAlter KeyDown(KeyCode As Integer, Shift As Integer)
For I = grdAlter.SeiStartCol To grdAlter.SelEndCot

grdAlter. ColWidt(T) = 600

Next I
End Sub

Private Sub grdAlter_KeyPress(KeyAscii As Integer)

If KeyAscii = 13 Then
grdAlter. Text = Formay(grdAlter. Text, “#.0")
SendKeys “{RIGHT}", True
Exit Sub
EndIf
If KeyAscii = 8 Then
[f Len(Trim(grd Alter. Text)) > 0 Then
grdAlter.Text = Mid(grdAlter.Text, 1, Len(grdAlter. Text) - 1)
End If
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Exit Sub
End If

grdAlter.Text = grdAlter. Text & Chr(KeyAscii)
End Sub

Private Sub grdAweight] DbIClick()
grdAweightl.Col = 1

grdAweight1.Row = 0
grdAweightl. Text = "ALTERNATIVES WEIGHT"

For I = grdAweight1.SeiStartCol To grdAweight [.SefEndCol
grdAweight1.Col Width(I) = 4000

Next [
End Sub

Private Sub GrdInARDat1_DbiClick(Q)

On Error Resume Next
‘On Error GoTo GEtOUT

GrdinAltDat1.Col = 1

grdAlter.Col =0

grdAlter.Row =0

grdAlter. Text = UCase(GrdInAltDatl. Text)
txtCriteriaAlt. Text = UCase(GrdInAltDat].Text)
Label1(10).Caption = UCase(grdAlter.Text)
grdAweight1.Col =0

grdAweightl.Row = 0

grdAweightl. Text = UCase(GrdInAltDatl. Text)

.

GrdinAltDat1.Col =2

txtNoOfAlternatives = GrdInAltDat1. Text

If IsNull(txtNoOfAltermatives. Text) = True Or Len(Trim(txtNoOfAlternatives. Text)) = 0 Then

Else
grdAlter.Cols = txtNoOfAlternatives. Text + 1
grdAlter. Rows = txtNoOfAlternatives. Text + 1
grdAweight1.Rows = txtNoOfAlternatives + 1
grdAweight1.Cols = txtNoOfAlternatives + 1
grdAnormal.Cols = txtNoOfAlternatives.Text + 1
grdAnormal Rows = taNoOfAlternatives.Text + 1
grdAltBak. Cols = txtNoOfAlternatives. Text + 1
grd AltBak Rows = txtNoOfAltematives. Text + 1
grdAweight. Rows = txtNoOfAlternatives + 1

grdAweight Cols = NoOfCrAlt + 1
grdAcons.Cols = txtNoOfAlternatives + |

NoOfAlternative = txtNoOfAlternatives. Text
End If
nCriteria = 0
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For R = 1 To NoOfAlternative
GrdlnAltDat1.Col = 3
‘GrdInAltDatl.Row = |
grdAlter.Col = 0
grdAlter.Row =R

grdAlter. Text = UCase(GrdIlnAltDat1.Text)
grdAweight1.Col = 0
grdAweight].Row =R

grdAweight].Text = UCase(grdAlter.Text) * UCase(grd Alter. Text)
‘GridAltData.Row = 2

grdAweight.Col = 0

grdAweight Row = R

grdAweight Text = UCase(grdAweight.Text)

‘txtalternatives = GridAltData Text

grdAlter.Row = 0

grdAlter.Col =R

grdAlter. Text = UCase(grdAweight. Text)

GrdInAltDat].Col =3 +R
GrdInAltDatl Row = GrdInAltDatl.Row - R
GrdInAltDat1.Text = UCase(grdAlter.Text)

GrdInAitDatl.Row = GrdInAltDatl.Row + R
GrdInAitDatl Row = GrdInAltDatl.Row + 1

NextR

[=1
For [ = GrdInAlitDat].SelStartCol To GrdInAltDat1.SelEndCol

GrdinAltDat1.ColWidth(I) = 600
Next |
GrdInAltDat1. Visible = True
End Sub

Private Sub GrdInAltDatl _KeyPress(KeyAscii As Integer)
Dim [ As Integer

If KeyAscii = 13 Then
GrdlnAltDatl. Text = Forma(GrdInAltDatl.Text, “#.00000")

SendKeys "{RIGHT}", True
Exit Sub

End If

If KeyAscii = 8 Then
If Len(Trim(GrdInAltDat1.Text)) > O Then

GrdInAlDat1.Text = Mid(GrdInAltDat1.Text, U, Len(GrdInAltDatl Text) - 1)

End If
Exit Sub

End If

I=1
For I = GrdInAltDat].SelStartCol To GrdInAltDat1.SelEndCol

GrdInAltDat1.Col Width(I) = 800
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Next I

GrdinAltDat1.Text = GrdinAltDatl.Text & Chr(KeyAscii)
End Sub

Private Sub grdpair_KeyDown(KeyCode As Integer, Shift As Integer)
For [ = grdpair.SelStartCol To grdpair.SelEndCol

grdpair.Col Widti(I) = 600
Next {
End Sub
Private Sub grdPair_KeyPress(KeyAscii As Integer)

If KeyAscii = 13 Then
grdpair.Text = Format(grdpair.Text, "#0.0")
SendKeys "{RIGHT}", True
Exit Sub

End If

If KeyAscii = 8 Then
If Len(Trim(grdpair.Text)) > 0 Then

grdpair.Text = Mid(grdpair Text, I, Len(grdpair.Text) - 1)

End If
Exit Sub

End If

grdpair. Text = grdpair.Text & Chr(KeyAscii)

End Sub

Private Sub grdpweight_DbiClick()

grdpweight Col = 1

grdpweight. Row = 0

grdpweight. Text = "CRITERIA WEIGHT”

For I = grdpweight.SeiStartCol To grdpweight.SelEndCol
grdpweight. ColWidti(T) = 4000

Next !

End Sub

Private Sub Grid4_Click()

For [ = GridInputData.SelStartCol To GridInputData_SelEndCol
GridInputData.ColWidth(I) = 830

Next [
End Sub

Private Sub Grid4_DbIClick()
Dim R As Integer
GridAltData Row = 1
GridAhData Col = |
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grdAlter.Col =0

grdAlter.Row =0

grdAlter.Text = GridAltData. Text
GridAltData Row = 2

Istcritriabak Listindex = R - 1
Istcritriabak Addltem UCase(GridAltData Text)
ListCRALT. Addltem UCase(GridAlt Data. Text)

GridAltData.Col = 3

GridAltData. Row = 1
txtNoOfAltematives = GridAltData Text
GridAitData Col = 3

GridAltData.Row = 2

txtalternatives = GridAltData Text

If IsNuli(txtNoOfAlternatives. Text) = True Or Len(Trim(txtNoOfAlternatives.Text)) = 0 Then
Else
grdAlter.Cols = txtNoOfAlternatives. Text + 1
grdAlter.Rows = txtNoOfAlternatives. Text + 1
grdAnormal.Cols = txtNoOfAlternatives. Text + 1
grdAnormal Rows = tx@NoOfAltematives. Text + |
grdAltBak.Cols = txtNoOfAltematives. Text + 1
grdAltBak. Rows = txtNoOfAiternatives. Text + 1
grdAweight.Rows = txtNoOfAlternatives + 1
‘grdAweight.Cols = ixtNoOfCriteria + 1
grdAweight.Cols = NoOfCrAlt + |
grdAcons.Cols = txtNoOfAlternatives + 1
IstAlternatives. Clear
‘Istcritriabak Clear’ THIS PROGRAMMING CODE IS FROM EFORE

NoOfAlternative = txtNoOfAlteratives. Text
End If
nCriteria =0

End Sub

Private Sub Grid4_KeyPress(KeyAscii As Integer)
Dim I As Integer

If KeyAscii = 13 Then
GridInputData. Text = Format(GridlnputData. Text, *#.00000")

SendKeys "{RIGHT}", True
Exit Sub

End If

If KeyAscii = 8 Then
If Len(Trim(GridinputData. Text)) > 0 Then

GridInputData. Text = Mid(GridInputData Text, 1, Len(GridInputData. Text) - 1)

End If
Exit Sub

End If

I=1
For [ = GridInputData.SeiStartCol To GridInputData SelEndCol

GridInputData ColWidth(I) = 830

Next [

GridInputData Text = GridInputData. Text & Chr(KeyAscii)
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End Sub

Private Sub Grid3_DbIClick()
GrdInAltDatl.Col = 1

grdAlter.Col =0

grdAlter.Row =0

grdAlter.Text = UCase(GrdInAltDatl.Text)
txtCriteriaAlt. Text = UCase(GrdInAltDat1.Text)
Label1(10).Caption = UCase(grd Alter.Text)
grdAweighti.Col =0

grdAweight]l.Row =0

grdAweight].Text = UCase(GrdInAhDat1.Text)

ListCRALT.Addltem UCase(grd Alter. Text)
txtCriteriaAlt. Text = "~

.

GrdInAltDat1.Col = 2
‘GridAltData.Row = |
txtNoOfAltematives = GrdInAitDat]l. Text

If IsNuli(txtNoOfAlternatives. Text) = True Or Len(Trim(txtNoOfAltcmatives.Text)) = 0 Then

Else
grdAlter.Cols = txtNoOfAlternatives. Text + 1
grdAlter.Rows = txtNoOfAlternatives.Text + 1
grdAweight1.Rows = txtNoOfAltemnatives + |
grdAweight1.Cols = txtNoOfAlternatives + |
grdAnormal.Cols = txtNoOfAlternatives.Text + 1
grdAnormal. Rows = txtNoOfAltematives.Text + 1
grdAltBak.Cols = txtNoOfAltematives.Text + 1
grdAltBak Rows = txtNoOfAlternatives. Text + 1
grdAweight. Rows = txtNoOfAlternatives + |

grdAweight.Cols = NoOfCrAh + 1

grdAcons.Cols = ixtNoOfAlternatives + 1

IstAlternatives.Clear

‘Istcritriabak.Clear’ THIS PROGRAMMING CODE IS FROM EFORE

NoOfAlternative = txtNoOfAlternatives. Text
End If
nCriteria =0

For R = 1 To NoOfAlternative
GrdinAitDat1.Col =3
‘GrdinAltDat1.Row =
grdAlter.Col =0
grdAlter.Row = R
grdAweight1.Col =0
grdAweightl. Row = R

grdAlter. Text = UCase(GrdInAltDat1.Text)
grdAweightl.Text = UCase(grdAlter.Text)
‘GridAltData Row = 2

grdAweight.Col = 0

grdAweight.Row = R

grdAweight Text = UCase(grd Aweight]. Text)
‘ttalternatives = GridAltData Text
grdAlter.Row =0

grdAlter.Col =R
grdAlter.Text = UCas&(GrdInAltDat].Text)
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GrdInAltDatl.Col =3 +R
GrdInAltDatl.Row = GrdinAltDat1.Row - R
GrdInAltDat].Text = UCase(grd Alter. Text) Istcriteria. Text

GrdinAltDatl.Row = GrdInAltDatl.Row + R
GrdinAltDat1.Row = GrdInAltDat].Row + 1
'GrdInAltDat!l.Row = R

NextR

I=1
For [ = GrdInAltDatl.SelStartCol To GrdInAltDatl.Se{EndCol

GrdinAltDat].ColWidth(I) = 1000

Next [
End Sub

Private Sub grdSyuthesis_DbIClick()
For [ = grdSynthesis.SelStartCol To grdSynthesis.SelEndCol

grdSynthesis.ColWidth(I) = 2000
Next [
End Sub

Private Sub GridInputData_DbIClick()
Dim R As Integer

On Error Resume Next
GridInputData.Col = 1

grdpair.Col =0

grdpair.Row =0

GridInputData Text = UCase(GridInputData. Text)
grdpair.Text = GridlaputData. Text
grdpweight Col = 0

grdpweight Row = 0

grdpweight Text = GridInputData. Text
Label4(0).Caption = GridInputData.Text

Grpname = grdpair.Text
GridInputData.Col = 3
txtNoOfCriteria = GridlaputData Text

If IsNull(txtNoOfCriteria. Text) = True Or Len(Trim(txtNoOfCriteria. Text)) = 0 Then
Else

grdpair.Cols = txtNoOfCriteria. Text + 1
grdpair.Rows = txdNoOfCriteria. Text + 1
grdpnormal.Cols = txtNoOfCriteria. Text + I
grdpnormal. Rows = txtNoOfCriteria. Text + 1
grdPairBak Cols = txtNoOfCriteria. Text + |
grdPairBak.Rows = ttNoOfCriteria. Text + |
grdpweight. Rows = txtNoOfCriteria + 1
grdpcons.Cols = txtNoOfCriteria + 1
™ Istcriteria.Clear
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NoOfCritenia = txtNoOfCriteria. Text
End If

GridInputData Col = 2
lablevel(1).Caption = GridInputData. Text
lablevel(2).Caption = lablevel(1).Caption + 1

For R = I To NoOfCriteria

GridInputData.Col = 4

grdpair.Col =0

grdpair Row =R

grdpweight Row =R

grdpweight Col =0

GridInputData. Text = UCase(GridInputData. Text)
grdpair.Text = GridInputData. Text
grdpweight. Text = grdpair. Text
"Istcriteria. Additem UCase(grdpair. Text)
grdpair.Row =0

grdpair. Col =R

grdpair.Text = GridlnputData Text

D .

GridinputData.Col =4 + R

GridlnputData Row = GridInputData.Row - R
GridinputData.Text = UCase(grdpair. Text) Istcriteria. Text
GridInputData Row = GridInputData Row + R
GridinputData Row = GridlnputData.Row + 1

NextR

GnidInputData. Visible = True
SSCommand3. Visible = False
End Sub

Private Sub GridinputData_KeyPress(Kc¢yAscii As Integer)
Dim [ As Integer

If KeyAscii = 13 Then
GridInputData Text = Format{GridInputData. Text, *#0.00000")

SendKeys "{RIGHT}", True
Exit Sub

EndIf

If KeyAscii = 8 Then
If Len(Trim(GridInputData_Text)) > 0 Then
En?jri%hwleTe:d = Mid(GridInputData.Text, 1, Len(GridlnputData. Text) - 1)

I

Exit Sub

EndIf

=1
For [ = GridInputData SelStartCol To GridlnputData SelEndCol

GridinputData.ColWidth(I) = 800

Next [

GridinputData Text = GridInputData. Text & Chr(KeyAscii)
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End Sub

Private Sub LeveiNo_Change()
SSCommand3. Visible = True

GridInputData. Visible = False
End Sub

Private Sub LevelNo_KeyPress(KeyAscii As Integer)
LeveiNo = LevelNo.Text

If KeyAscii = 13 Then
If Len(Trim(LevelNo.Text)) > O Then
LstLevels. AddItem UCase{LevelNo.Text)
* ListCRALT.AddItem UCase(txtCriteria Alt. Text)
LevelNo.Text = "

End If
End If

End Sub

Private Sub LevelNo_LostFocus()
velNo = LevelNo.Text
If Not IsNumeric(LevelNo.Text) Then
MsgBox "Please Enter 2 Level Numebr”
LevelNo = LevelNo.Text
End If
End Sub

Private Sub listl_DbIClick()
listl.Clear
End Sub

Private Sub ListCRALT_DbIClick()
ListCRALT.Clear
End Sub

Private Sub Istcriteria_DbIClick()
Isteriteria.Clear

list].Clear

ListCRALT.Clear

End Sub

Private Sub Isteritriabak _Click()

Label1(10).Caption = Istcritriabak.Text
' Labeli(10).Caption = ALtLis. Text
End Sub

Private Sub LstCrNodes_DbIClick()
LstCrNodes.Clear
End Sub

Private Sub LstLevels_DbIClick()
LstLevels.Clear
End Sub

Private Sub MainObjective_KeyPress(KeyAscii As Integer)
If KeyAscii = 13 Then

SendKeys "{TAB}", True
End If
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inptval = MainObjective. Text

If Len(inptval) = 0 Then
MsgBox "Try Again®

EndIf
End Sub

Private Sub NoCrNodes_KeyPress(KeyAscii As Integer)
If KeyAscii = 13 Then

SendKeys "{TAB}", True
End If
End Sub

Private Sub NoCrNodes_LostFocus()
If IsNull(NoCrNodes. Text) = True Or Len(Trim{(NoCrNodes.Text)) = 0 Then
Else

NoCrNodes = NoCrNodes. Text

End If
End Sub

Private Sub NofCrList_DbiClick()
NofCrList.Clear
End Sub

Private Sub NoOfCrAlt_Change()
SSCommand?. Visible = True
GrdInAltDatl. Visible = False
End Sub

Private Sub NoOfCrNode_Change()
SSCommand3. Visible = True
GridInputData. Visible = False
Istcriteria.Clear

listl_Clear

ListCRALT.Clear

End Sub

Private Sub NoOfCrNode_KeyPress(KeyAscii As Integer)
If KeyAscii = 13 Then

SendKeys "{TAB}". True
EndIf

NoOfCrNode = NoOfCrNode. Text
End Sub

Private Sub NoOfCrNode LostFocus()

If Not IsNumericNoOfCrNode. Text) Then
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MsgBox “Please Enter Numebr of Criteria Nodes™
NoOfCrNode =~ 0
End If

If (NoOfCriNode.Text) = 0 Then
MsgBox "Plcase Enter Numebr of Criteria Nodes™
* NoOfCrNode = 1
End If

If IsNull(NoOfCrNode.Text) = True Or Len(Trim(NoOfCrNode.Text)) = 0 Then
Else

LstCrNodes.Clear
* ListCRALT.Clear
NoOfCrNode = NoOfCrNode. Text
End If
End Sub

Private Sub PairWC_Click()
‘GREADHEAD!I

Dim x As Integer

Dim L As Integer

Dim R As Integer

*~——ENTER DATA FOR COL 5+

GridInputData Col = §
For R = 1 To NoOfCriteria

For I = 1 To NoOfCriteria

grdpair.Row =R

grdpair.Cof = [

grdpair.Text = GridInputData Text
GridInputData.Col = I + 5 'GridInputData.Col + 1
Next [

GridinputData. Row = GridlnputData.Row + 1

NextR

*-~—-—-END OF ENETERING DATA

If NoOfCriteria = 0 Or IsNull(NoOfCriteria) Then Exit Sub
PairWiseComparision
ConsIndex
PlotData

End Sub

Private Sub PAIRWISECOMP _Click()

‘GREADHEAD!
Dim x As Integer
Dim L As Integer
Dim R As Integer

Decision Maker Programming Codes
Novemebr 1998

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



158

*———ENTER DATA FOR COL 5+

GridInputData.Col = §
For R = | To NoOfCriteria

For I = 1 To NoOfCriteria

grdpair.Row =R

grdpair.Col =1

grdpair.Text = GridinputData Text
GridInputData.Col = [ + 5 ‘GridInputData.Cof + 1
Next [

GridInputData Row = GridlnputData.Row + 1

NextR

*—--—END OF ENETERING DATA.-

If NoOfCriteria = 0 Or IsNull(NoOfCriteria) Then Exit Sub
PairWiseComparision
Consindex
PlotData

End Sub

Private Sub Saveln_Click()
* Saveln Enabled = False
SaveCrinput

SaveAltinput
SaveCrAltNodeLeNo

End Sub

Private Sub SSCmdSynthesis_Click()
On Error Resume Next

SynthesisF

Data2 Refresh
PlotDataSynutheis
Graph3. Visible = True
DispDatinE xcel.Enabled = True
End Sub

Private Sub Text3_Change()
If KeyAscii = 13 Then
‘Istcriteria.Clear
Istcritriabak.Clear
SendKeys "{TAB}", True
End If
End Sub

Private Sub SSCommand4_Click()
Dim [ As Integer
GrdinAltDatl.Col =3

For I = 1 To NoOfAlternative

For R = 1 To NoOfAlternative

grdAlter.Col =R
grdAlter.Row =1
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grdAlter.Text = GrdInAlDatl Text
GrdinAltDat].Col =3 +R

Next R

GrdinAitDatl.Row = GrdInAltDat].Row + 1
Next [

End Sub

Private Sub SSCommand111_Click()
If KeyAscii = 13 Then
If Len(Trim(txtCriterias. Text)) > O Then
Istcriteria. AddItem UCase(txtCriterias. Text)
listl. AddItem UCase(txtCriterias. Text)
ListCRALT.Additem UCase(txtCriterias. Text)

txtCriterias. Text ="~
End If

End If
tabDecision TabEnabled(0) = True

tabDecision. TabEnabled(3) = True
tabDecision. TabEnabled(4) = True
tabDecision. TabEnabled(S) = True
End Sub

Private Sub SSCommand2_Click()
Dim DD As String

Dim YY As Integer

Dim R2 As Integer

Dim F1 As Integer

On Error GoTo GEtOUT
GrdInAltDat 1. Visible = True

Text4.Text = NoOfAlternative

Saveln Enabled = True

ForR=1To 30

For Rl =1 To 999
GrdInAltDat1.Col = R
GrdinAltDatl.Row = Rl
GrdInAltDatl.Text = "
Next R1

Next R

Fl=1
GrdinAhDatl.Col = 1
GrdInAitDat1.Row = |

R=1

ListCRALT.Listindex =R - 1
GrdInAltDat!.Text = ListCRALT.Text
‘GrdinAltDatl.Text =

For I = 1 To NoOfCrAlt - 1

‘F1 = (NoOfAlternative + 1) + F1
F1 = (NoOfAlternative +2) + Fl
GrdInAltDatl.Row = Fl

‘GrdInAhDatl.Row = (NoOfAlternative *I) + (2* ) + |
ListCRALT.ListIndex = [*- 1
GrdinAhDatl.Text = ListCRALT.Text
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Next [

GrdInAhDat!.Col = 2
GrdInAhDatl.Row = 1

GrdinAltDatl.Text = txtNoOfAlternatives
For [ = 1 To NoOfCrAl - 1

‘F1 = (NoOfAltemative + 2) + F1
‘GrdInAltDat1.Row = F1

GrdInAltDatl.Row = (NoOfAlternative * 1) + (2 * ) + 1

GrdInAltDat].Text = txtNoOfAiternatives
Next I

GrdInAltDatl.Col = 3

For R = 1 To NoOfAlternative
GrdInAltDatl . Row =R
AltemativesList Listindex = R - 1
GrdInAltDat].Text = AlternativesList. Text
Next R

For R = 1 To NoOfCrAlt - 1
C =R * NoOfAltemnative + (2 *R)
For R1 = I To NoOfAlternative
GrdinAltDatl.Row =C +RI1 - 1
AlternativesList ListIndex = Rl - 1

GrdinAltDatl.Text = AlternativesList Text
Next R1

Next R

GEtOUT:

Msg = Msg & Chr(13) & "Are you Sure Your Data is Correc”

DD = MsgBox(Msg, vbOKCancel)
If DD < vbOK Then
MsgBox "Try Again”
End If

SSCommand2_Visible = False

End Sub

Private Sub SSCommand3_Click()
Dim YY, YY1, SS As String

Dim DD As Boolean

Dim S As Integer

On Error Resume Next
SSCommand3. Visible = False
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GridInputData. Visible = True
ForR=1To 30

ForR1 = | To 100
GridInputData Col = R
GridinputData Row = R1
GridInputData Text = "

Next R1

Next R

*ereeee-Criteria Input
TL=0

x=1

C=1

Ca=1

Rl=1

For R = 1 To NoOfCrNode
GridlnputData.Col = 1

GridInputData.Row = C

LstCrNodes. Listindex = R - 1

GridInputData. Text = LstCrNodes.Text
GridInputData.Col = 2
LstLevels.Listindex = R - 1
GridInputData Text = Lstlevels. Text

GridInputData Col = 3
NofCrList.Listlndex =R - 1
GridInputData. Text = NofCrList. Text
NoOfCriteria = NofCrList. Text

C = NoOfCriteria + | +C

T1 = T1 + NoOfCriteria
TotalCr = T1
Next R

* —end of input 1
D=1

Yo=1

Y=0

DD =0

For D = 1 To NoOfCrNode
GridInputData.Col = 4

NofCrlList Listindex =D - 1

Y =Y + NofCrList. Text
ForDI=Y0To Y

GridInputData Row =D + D1 +DD - |
Istcriteria.Listindex = D1 - 1

GridInputData.Text = Istcriteria. Text

Next DI
YO=Y+1

Next D
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w=0
S$=0
For Rl = 1 To NoOfCrNode *- 1
LstCrNodes.Listindex = R1 - 1
For R = w To TotalCr
ListCRALT. Listindex = R*- 1
If ListCRALT.Text = LstCrNodes. Text Then 'YY Then
ListCRALT.RemoveltemR *- 1
S=8S+1
End If
NextR
NextR1

NoOfCrAlt = TotalCr - S
text2. Text = TotalCr

End Sub

Private Sub tabDecision_DbIClick()
Cmbtype3. Visible = False
Cmbtype2. Visible = False

Cmbtype. Visible = False

End Sub

Private Sub TxtLvelOfHeirachy Click()

If IsNull(TxtLvelOfHeirachy.Text) = True Or Len(Trim(TxtLvelOfHeirachy.Text)) = 0 Then

inptval0 = TxtLvelOfHeirachy. Text
End If
End Sub

Private Sub txtalternatives_GotFocus()

txtalternatives. Text = **
End Sub

Private Sub txtalternatives_KeyPress(KeyAscii As Integer)

If KeyAscii = 13 Then
If Len(Trim(txtalternatives. Text)) > 0 Then
IstAlternatives. Additem UCase(txtalternatives. Text)
txtalternatives. Text = ™

GridheadAlt
End If
End If

End Sub

Private Sub txtCriterias_Change()
SSCommand3. Visible = True
GridInputData._Visible = False
End Sub
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Private Sub txtCriterias_GotFocus()
txtCriterias. Text = "

End Sub

Private Sub txtCriterias_KeyPress(KeyAscii As Integer)
If KeyAscii = 13 Then
If Len(Trin(txtCriterias. Text)) > 0 Then
Istcriteria. Addltem UCase(txtCriterias. Text)
list1. AddItem UCase(txtCriterias. Text)
ListCRALT. AddItem UCase(txtCriterias. Text)
txtCriterias. Text = *"
End If

EndIf
tabDecision.TabEnabled(0) = True

tabDecision. TabEnabled(3) = True
tabDecision. TabEnabled(4) = True
tabDecision. TabEnabled(5) = True
End Sub

Private Sub txtLevels_GotFocus()

txtLevels.Text = "*
End Sub

Private Sub txtLevels_KeyPress(KeyAscii As Integer)
If KeyAscii = 13 Then
If Len(Trim(txtLeveis. Text)) > 0 Then
LstLevels. AddItem UCase(txtLevels. Text)
txtLevels. Text = "

End If
End If

End Sub

Private Sub txtNoOfAlternatives_Change()

SSCommand2. Visible = True

GrdInAltDatl.Visible = False

End Sub

Private Sub txtNoOfAlternatives_KeyPress(KeyAscii As [nteger)
If KeyAscii = 13 Then

SendKeys "{TAB}", True
End If

End Sub

Private Sub txtNoOfAlternatives _LostFocus()
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If Not IsNumeric(txtNoOfAlternatives. Text) Then
MsgBox "Please Enter a Numebe™
txtNoOfAlternatives. Text = **
End If

If IsNull(txtNoOf Alternatives.Text) = True Or Len(Trim(txtNoOfAlternatives. Text)) = 0 Then
Else

NoOfAlternative = txtNoOfAlternatives. Text
Endif
aCriteria =0

If NoOfAlternative < 2 Then
MsgBox * Are You Sure You Have Less Than Two Alternatives™
End If

End Sub

Private Sub txtNoOfCriteria_Change()
SSCommand3. Visible = True
GridInputData. Visible = False

* Isteriteria Clear

Tlistl.Clear

* ListCRALT.Clear

End Sub
Private Sub txtNoOfCriteria_ KeyPress(KeyAscii As [nteger)

If KeyAscii = 13 Then
If Len(Trim(txtNoOfCriteria)) > 0 Then
NofCrList. AddItem UCase(txtNoOfCriteria Text)
txtNoOfCriteria. Text = "

End If
End If

' NoOfCriteria = txtNoOfCriteria. Text
End Sub

Public Sub AddMCweight1()
Dim [ As Integer

Set db = OpenDatabase(App.Path & ™" & "Alirezam mdb®)
Set rsMC = db.OpenRecordset("MainCr"™)

For R = 1 To NoOfCriteria

rsMC.AddNew

' rsMC("MCID") = gl
rsMC("GID™) = G
rsMC("SID") =§

grdpweight.Col = 1
grdpweight. Row =R

rsMC("NAME") = Grpname
rsMC("MC Value”) = grdpweight. Text
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GridInputData.Col = 4
GridinputData Row = R
rsMC("MCName") = GridInputData.Text
rsMC.Update

Next R

db.Close

End Sub

Public Sub ADDSCWEIGHT4()

Dim V2 As Double
Dim V3 As Double
Dim V4 As Double
Dim Z As Variant

Dim v5 As Varniant

Set db = OpenDatabase(App.Path & "\" & "Alirezam.mdb")
Set rsSC4 = db.OpenRevordset("SubCr4™)
Set rsSC3 = db.OpenRecordset("SubCr3™)

For R = 1 To NoOfCriteria
rsSC4.AddNew

rsSC4("GID") = G
sSC4("SID") = S

grdpweight.Col = 1
grdpweight. Row =R
* Grpname = GOAL
rsSC4("NAME") = Grpname
rsSC4("SC4Value”) = grdpweight Text
" New Operation Here-——eee—

J=1
Do Until rsSC3.EOF

[frsSC4("NAME") = rsSC3("SC3NAME"™) Then
‘vl = RSSC2("sC2VALUE")

V2 = rsSC3("SC3 Value™)
Z =rsSC3("MCName")
V3 = rsSC3("MCValue™)
V4 =rsSC3("GVALUE")
vS = rsSC3("Name™)
Text4. Text = v5
Text2.Text =Z
J=1+]
End If
rsSC3.MoveNext
Loop
" End Of Instruction for that Operation——-
rsSC4("Gvalue™) = V2
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grdpair.Col =0
grdpair.Row = R
rsSC4("SC4Name") = grdpair. Text

‘Istcriteria Listindex =R - 1

‘rsSC4("SC4Name") = Istcriteria Text

rsSC4("SC2NAME"™) = v5 Text4.Text

rsSC4("SC2Value™) = V4

rsSC4("MCName") = Z Text2. Text

rsSC4("MCValue™) = V3

rsSC4("COValue") =rsSC4("MCValue”) ¢ rsSC4("SC2Value™) * rsSC4("GVALUE") * rsSC4("SC4VALUE")

rsSC4.Update

Next R
db.Close
End Sub
Public Sub ADDSCWEIGHT2()
Dim I As Integer
Set db = OpenDatabase(App.Path & ™" & "Alirezam.mdb™)
Set rSsc2 = db.OpenRecordset("SubCr2®)
Set rsMC = db.OpenRecordset("MAINCR"™)

For R = 1 To NoOfCriteria
rSsc2. AddNew

Ssc2("GID") =G
rSsc2("SID™) = §

grdpweight.Col = 1

grdpweight. Row =R

rSsc2("NAME") = Grpname
rSsc2("SC2Value™) = grdpweight. Text

*--Here The Program Will Retrieve The Weight For The Criteria Group Head
J=1
Do Until sMC.EOF

If rSsc2("NAME") = sMC("MCNAME") Then
‘vl = RSSC2("sC2VALUE")
V2 = sMC("MCVALUE")
J=1+J
End If
rsMC.MoveNext
Loop
*~~ee——ee—End Of Instruction for that Operation
1Ssc2("GVALUE") = V2
rSsc2("COVALUE") = rSsc2("GVALUE") * rSsc2("SC2VALUE")

grdpair.Col =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 = OpenDatabase( App.Path & "\" & "Alirezam.mdb™)
Set rsSC3 = db.OpenRecordset("SubCr3™)
Set rSsc2 = db.OpenRecordset("SubCr2™)

For R = 1 To NoOfCriteria
rsSC3.AddNew

rsSC3("GID™) =G
rsSC3("SID") =S

grdpweight Col = |
grdpweight. Row =R

rsSC3("NAME") = Grpname
rsSC3("SC3Value™) = grdpweight Text
" NEW Opertion Here——e—eeeeeeeee e
J=1
Do Until rSsc2.EOF

If :sSC3("NAME™) = rSsc2("sc2name™) Then
‘vl = RSSC2("sC2VALUE")
V2 =rSsc2("SC2VALUE")
Z = rSsc2("NAME")
V3 =rSsc2("GVALUE")
J=1+J
End If
rSsc2.MoveNext
Loop
*emrreeeee————End Of Instruction for that Operation—~———
rsSC3("GVALUE") = V2

rsSC3("MCname") = Z
rsSC3("MCValue™) = V3

grdpair.Col =0

grdpair.Row = R

rsSC3("SC3Name") = grdpair.Text

rsSC3("COValue”) = rsSC3("GVALUE") * rsSC3("SC3VALUE") * rsSC3("MC Value")

Isteriteria Listindex = R - 1
'rsSC3("SC3Name") = Istcriteria. Text

rsSC3.Update

Next R
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dbClose
End Sub

Sub FileSavel()

Dim CTR As Integer

Dim Y As Double

Dim Y1 As Double

Dim Y2 As Double

Dim MATRIXI() As Double
Dim [ As [nteger

inptvalQ = lablevel(1).Caption
CIR=1

Do While IsNull(inptval0) Or Len(Trim(inptval0)) = 0
If CTR = 3 Then End
MsgBox “Try Again”, 48
inptval0 = [nputBox("Which Level of The Hierarchy Is This, Please Indicate 1 For The Main Criteria Levell, 2 For SuBcriteria at
Level 2and SoOn.")
CTR=CTR +1
Loop

ncr0 = inptval0

AddSubGroup

[fner0 = 1 Then
AddMCweightl

Elself ncrO = 2 Then

ADDSCWEIGHT2
Elself ncrO = 3 Then
ADDSCWEIGHT3
Elself ncr0 = 4 Then
ADDSCWEIGHT4
Elself ncrO = S Then
* ADDSCWEIGHTS
Elself ncrQ = 6 Then
* ADDSCWEIGHT6
Elself ncrQ = 7 Then
* ADDSCWEIGHT7
Elself ncrO = 8 Then
* ADDSCWEIGHTS
End If

If a0 > 8 Then
MsgBox " This exceeds the limitation of the program”, vbCritical

End If

If (ncx0 <= 0) Then
MsgBox " You Have Entered Wrong Information *, vbCritical

End If
End Sub

Public Sub filenewl()
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Dim ncr0 As Integer

CTR=1
Sgmame = InputBox("Enter Decision Maker Name :", *Analysis™)
Do While IsNull(Sgrame) Or Len(Trim(Sgruame)) = 0
IFCTR =3 Then End
Sgmame = InputBox("Enter Decision Maker Name :*, "Analysis”)
CTR=CTR +1
Loop

CTR=1
inptval = InputBox("Enter The Main Objective”)

Do While IsNull(inptval) Or Len(Trim(inptval)) = 0
IECTR =3 Then Ead
inptval = InputBox("Enter The Criteria Group Name :", "Analysis®)
CTR=CTR +1

Loop

‘ReDim inptval1(0 To nCr) As Variamt

If Len(inptval) = 0 Then
MsgBox "Try Again”

End If

‘Loop
End Sub

Public Sub GREADHEADI()
Dim x As Integer
x = Isteriteria. ListCount

ForI=0Tox-1
grdpairRow =1+ |
grdpair.Col =0
grdpnormal.Row = + 1
grdpnormal Col =0
grdPairBak. Row =] + 1
grdPairBak.Col = 0
Istcriteria Listindex = [
grdpair. Text = Istcriteria. Text
grdpnormal. Text = istcriteria. Text
grdPairBak Text = Istcriteria. Text

Next

ForI=0Tox-1
grdpair.Col = + |
grdpair.Row = 0

grdpnormal Col =1 + 1
grdpnormal. Row =0
grdPairBak.Col =1 + 1
grdPairBak.Row = 0
Istcriteria ListIndex = {
grdpair.Text = Istcriteria. Text
grdpnormal. Text = Istcriteria. Text
grdPairBak Text = Istcriteria. Text
Next
For[=0Tox-1
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grdpweight Row =[ + 1
grdpweight.Col =0

Istcriteria. ListIndex = {
grdpweight. Text = Istcriteria. Text

Next [

ForI=0Tox-1
grdpcons.Row = 0
grdpcons.Col =1 + 1

Isteriteria. ListIndex = I
grdpcons.Text = Istcriteria. Text
Next [
End Sub

Public Sub Gridhecad Alt()
Dim x As Integer

ForI=0Tox-1
grdAlter.Row =1 +1
grdAlter.Col = 0
grdAnormalRow =[ + 1
grdAnormal.Col =0
grdAhtBak Row =1 + 1
grdAitBak.Col =0
IstAlternatives. Listindex = [
grdAlter.Text = IstAlternatives. Text
grdAnormal. Text = IstAlternatives. Text
grdAltBak Text = IstAlternatives. Text
Next
ForI=0Tox-1
grdAlter.Col =1 + 1
grdAlter Row =0
grdAnormal.Col =1+ 1
grdAnormal. Row =0
grdAltBak Col =1 + 1
grdAltBak.Row =0
IstAlternatives. ListIndex = I
grdAlter. Text = IstAlternatives. Text
grdAnormal Text = IstAlternatives. Text
grdAltBak.Text = IstAlternatives. Text
Next
For[=0Tox-1
grdAweight Row=1+1
grdAweight.Col =0
IstAlternatives. Listindex = [
grdAweight Text = IstAltematives. Text
Next I
ForI=0Tox-1
grdAcons.Row =0
grdAcons.Col =1 + 1
IstAlternatives.ListIndex = I
grdAcons.Text = IstAlternatives.Text
Next I

End Sub

Public Sub AktWeight1()
Dim R As Integer
Dim C As Integer
ReDim AMatrix{NoOfAlternative)
Dim Value As Double, Temp As Double
Dim x As Integer
Value = 0#
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For R = 1 To NoOfAlternative

For C = 1 To NoOfAlternative
grdAnormal. Row = R
grdAnormalCol =C
Temp = Format(grd Anormal. Text, “#0.0000™)
Value = Format((Value + Temp), “#0.00007)
Next C

AMatrix(R) = Value
Value = 0#

Next R
For R = 1 To NoOfAlternative

grdAweight1.Col = 1
grdAweightl.Row =R
grdAweightl.Text = Format(AMatrix(R), "#0.0000") / NoOfAltemative

NextR
End Sub

Public Sub AltAdd2()
Dim g2 As Integer
Dim Y As Double
Dim x As Double
Dim Z As Variant
Dim FF As String

Set db = OpenDatabase(App.Path & "\" & "Alirezam.mdb")
Set rSsc2 = db.OpenRecordset("SubCr2")

Set rsMC = db.OpenRecordset("MAINCR™)
Set rsACW2 = db.OpenRecordset(" AltCrWeight2™)
" The next programming code add the LD No. for the main Criteria.

Tsql = “Delete from AltCrWeight2 where len( ARCrWeight2.CrName)=0 or isnull(ARCrWeight2.{ ARID])*
db.Execute Tsql, dbFailOnEsror
Sect sSTEMP = db.OpenRecordset("Select Max( AltCrWeight2.{ARID]) as Gmax From AltCrWeight2;")
If IsNull(rsTEMP!Gmax) Or Len(rsTEMP!Gmax) = 0 Then
=1
Else
&2 = sTEMP("Gmax") + 1

End If

For R = 1 To NoOfAlternative
rsACW2.AddNew
rsACW2("ARID") = g2
rsACW2("CrName") = Label 1(10).Caption

grdAlter.Col = R
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grdAlter.Row =0

rsACW2("AltName”) = grd Alter. Text
grdAweightl.Col = 1

grdAweightl Row =R
rSACW2("AltValue™) = grd Aweight1.Text

‘~Here The Program Will Retrieve The Weight For The Criteria Group Head:

J=1
Do Until sMC.EOF

If sACW2("CrName™) = rsMC("MCNAME") Then

Y = sMC("MCVALUE"™)
FF = sMC("MCNAME")

J=1+1J
End If
rsMC.MoveNext
Loop

GRIDTEST.Col=1
GRIDTEST.Row =R
GRIDTEST.Text = rsACW2("CrName")

GRIDTEST.Col =2
GRIDTEST.Row =R
GRIDTEST.Text = FF

GRIDTEST.Col =3
GRIDTEST.Row =R
GRIDTEST.Text = Y
*ee—reeceeeereeeee—eEnd Of Instruction for that Operation-—————
rsACW2("CrValue™) =Y
* rsACwW2("LICrName™) =z
rsACW2("T Value") = sACW2("CrValue") * sACW2(" AltValue™)
' rSACwW2("L1CrVal™) = x
rsACW2.Update

Next R

db.Close
End Sub

Private Sub txtNoOfCriteria_LostFocus()

If Not IsNumeric(txtNoOfCriteria Text) Then
MsgBox "Please Enter Numebr of Sub-Criteria”
txtNoOfCriteria = 0
End If
If IsNull(txtNoOfCriteria. Text) = True Or Len(Trm(txtNoOfCriteria. Text)) = 0 Then
Else

NoOfCriteria = txtNoOfCriteria. Text
End If
End Sub

Private Sub txtNoOfLevels_KeyPress(KeyAscii As Integer)
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If KeyAscii = 13 Then

SendKeys "{TAB}", True
End If

txtNoOfLevels = txiNoOfLevels. Text

End Sub

Private Sub txtNoOfLevels_LostFocus()

If IsNuli(txtNoOfLevels. Text) = True Or Len(Trim(txtNoOfLevels Text)) = 0 Then
Else

txtNoOfLevels = txtNoOfLevels. Text
End If

If Not IsNumeric(txtNoOfLevels. Text) Then
MsgBox "Please Enter Numebr of Levels”
txtNoOfLevels =3

End If

If (txtNoOfLevels > 6) Or (txtNoOfLevels < 3) Then
MsgBox " You Have Entered Wrong Information ", vbCritical
*MsgBox " This exceeds the limitation of 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 & "\" & "Alirczam.mdb")
Set rSsc2 = db.OpenRecordset("SubCr2")

Set rsMC = db.OpenRecordset("MAINCR™)

Set rsACW3 = db.OpenRecordset(" AlftCrWeight3")
Dim K1, K2, K3 As Boolean

Dim Y2 As Vanant

" The next programming code add the LD No. for the main Criteria.

Tsql = "Delete from AltCrWeight3 where len(AICrWeight3.CrName)=0 or isnull AltCrWeight3.[ARID])"
db.Exccute Tsql, dbFailOnError
Set rsTEMP = db.OpenRevordset("Select Max(ARCrWeight3.[ARID]) as Gmax From ACrWeight3:")

If IsNull(csTEMP!Gmax) Or Len(rsTEMP!Gmax) = 0 Then
2=1
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Else
g2 = sTEMP("Gmax™) + 1

End If

For R = 1 To NoOfAlternative

rsACW3.AddNew
rsACW3("ARID"™) = g2
rSACW3("CrName") = Label1(10).Caption

grdAlter.Col = R
grdAlter.Row =0
rsACW3("AhName™) = grdAlter. Text

grdAweight1.Col = 1

grdAweightl.Row =R
rsACW3("AltValue”) = grdAweight1.Text

J=1
Do Until rsMC.EOF

If sACW3("CrName") = sMC("MCNAME™) Then
‘vl = RSSC2("sC2VALUE"™)
Y = ssMC("MCVALUE"™)
Z = esMC("MCNAME")
Kl = True
J=1+J
End If
rsMC.MoveNext
Loop

If K1 = True Then

rsACW3("L1CrName") = Z

rsACW3("LICrVal") =Y

rsACW3("CrValue™) =Y

rsACW3("TValue”™) = sACW3("L1CrVal™) * rsACW3("AltValue™)

End If

J=1
Do Until rSsc2.EOF

If rsACW3("CrName”) = rSsc2("SC2NAME") Then
‘vl = RSSC2("sC2VALUE")
Y =rSsc2("SC2VALUE")
Z =rSsc2("NAME")
X =rSsc2("GVALUE")

Y2 =rSsc2("SC2Name")
K2 =True

J=1+7J
End If
rSsc2_MoveNext
Loop
* End Of [nstruction for that Operation-————
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IfK2 = True Then
*rsACWS("CrValue™) = Y
TSACW3("L2CrVal™) =Y
rSACW3("CrValue™) =Y
rsACW3("CrName™) = Y2
TSACW3("L2CrName™) = Y2
rsSACW3("LICrName™) = Z
rsACW3("LICrVal™) = x
rSACW3("T Value™) = rsACW3("L1CrVal™) * sACW3("CrValue”™) * rsACW3("Alt Value™)

End If
SACW3.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 X1 As Double

Dim z1 As Variant

Dim K1, K2, K3, K4 As Boolean
Dim Y2, Y3 As Variant

Set db = OpenDatabase( App.Path & "\" & "Alirezam.mdb"™)

Set rSsc2 = db.OpenRecordset("SubCr2™)

Set rsSC3 = db.OpenRecordset("SubCr3”)

Set rsMC = db.OpenRecordset("MAINCR")

Set rsACW4 = db.OpenRecordset("AltCrWeightd4™)

* The next programming code add the LD No. for the main Criteria.

Tsql = "Delete from AltCrWeightd where len( ACrWeight4.CrName)=0 or isnull( AltCrWeight4.[ ARID})"
db.Execute Tsql, dbFailOnError

Set sTEMP = db.OpenRecordset("Select Max(ANCrWeightd.[ARID]) as Gmax From ARCrWeight4.”)

If IsNull(csTEMP!Gmax) Or Len(rsTEMP!Gmax) = 0 Then
g22=1

Else
82 = sTEMP("Gmax") + |

End If

For R = | To NoOfAlternative
rsACW4.AddNew

rsSACWA4("ARID") = g2

rsACW4(“CrName") = Label1(10).Caption
' IstAlternatives.Listindex =R - 1
‘rsACw4(" AltName”) = IstAlternatives. Text
grdAlter.Col = R

grdAlter.Row =0

rsACW4("AltName") = grdAlter.Text
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grdAweight1.Col =

grdAweightl.Row = R
rsACW4("AltValue™) = grdAweightl . Text

‘~Here The Program Will Retrieve The Weight For The Criteria Group Head

J=1
Do Until sMC.EOF

If sACW4("CrName™) = rsMC("MCNAME"™) Then
‘vl = RSSC2("sC2VALUE"™)
Y = sMC("MCVALUE")
Z = rsMC("MCNAME")
K1 =True
J=1+1J

End If

rsMC.MoveNext

Loop
If K1 = True Then

rsACW4("LICrName™)=Z

rsACW4("LICrVal™) = Y

rsACW4("CrValue®™) = Y

rsACW4("T Value™) = sACW4("L1CrVal™) * sACW4(" Alt Value™)

End If

J=1
Do Until rSsc2.EOF

£ rsACW4("CrName”) = rSsc2("SC2NAME™) Then
‘vl = RSSC2("sC2VALUE")
Y = S8sc2("SC2VALUE"™)
Y2 =rSsc2("SC2Name")
Z =Ssc2("NAME")
x =rSsc2("GVALUE™)
K2 = True
J=1+J
End If
rSsc2. MoveNext
Loop
*eme——eeeeeneee—-End Of [nstruction for that Operation-———

If K2 = True Then
'rsACWS("CrValue™) = Y
rsACW4("L2CrValM) =Y
rsACW4("CrValue™) = Y
rsACW4("L2CrName™) = Y2
rsACW4("LI1CrName™) = Z
rsACW4("LICrVal®) = x
rSACW4("TValue”) = rsACW4("LICrVal”) * sACW4("L2CrVal”) * sACW4("Alt Value™)

End If

J=1
Do Until rsSC3.EOF

[frsACW4("CrName™) = rsSC3("SC3INAME") Then
‘vl = RSSC2("sC2VALUE")
Y = rsSC3("SC3VALUE")
Y3 = sSC3("SCINAME")
Z =rsSC3("NAME")
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x =rsSC3("GVALUE")
zl = rsSC3("MCNAME")
X1 =rsSC3("MCVALUE")
K3 = True
J=1+7J
End If
rsSC3.MoveNext
Loop
*——————————End Of Instruction for that Operation————

If K3 = True Then

rsACW4("CrValue™) =Y

‘rsACWA("L3CrValm) =Y

' sACW4("L3CrName”™) = Y3

rsACW4("CrName™) = Y3

rsACW4("L2CrName™) = Z

rsACW4("L2CrVal™) = x

rsSACW4("L1CrName™) = z1

rsACW4("LICrVal™) = X1

rSACWA4("T Value™) = sACW4("LICrVal™) * rsACW4("L2CrVal") * sACW4("CrValue”) *
rsACW4("AltValue™)

End If

rsACW4.Update
NextR

db.Close
End Sub

Public Sub AltAdd5()
Dim g2 As Integer
Dim Y As Double
Dim x As Double
Dim Z As Variant
Dim X1 As Double
Dim z1 As Variant

Dim K1, K2, K3, K4 As Boolean
Dim Y2, Y3, y4 As Variant

Set db = OpenDatabase(App.Path & "\" & "Alirezam. mdb™)

Set rSsc2 = db.OpenRecordset("SubCr2™)

Set rsSC3 = db.OpenRecordset("SubCr3”)

Sct rsSC4 = db.OpenRecordset("SubCr4™)

Set rsMC = db.OpenRecordset("MAINCR™)

Set rsACWS = db.OpenRecordset(" AltCrWeight5™)

* The next programming code add the L.D No. for the main Criteria.

Tsql = "Delcte from AltCrWeightS where len(AltCrWeight5.CrName)=0 or isnull( AltCrWeightS.[ ARID])"
db.Execute Tsql. dbFailOnError

Set rsTEMP = db.OpenRecordset("Select Max(AltCrWeightS.[ ARID}) as Gmax From AltCrWeights:")
If IsNull(rsTEMP!Gmax) Or Len(rsTEMP!Gmax) = 0 Then

82=1
Else
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2 = sTEMP("Gmax™) + |
End If

ForR = I To NoOfAlternative
rsSACWS.AddNew

SACWS("AlID") = g2

rSACWS5("CrName”) = Label1(10).Caption
' IstAlternatives. Listindex =R - 1

' rsSACwS("AltName") = IstAlternatives.Text
grdAlter.Col = R

grdAlter.Row =0

rsACWS5("AltName”) = grdAlter. Text

'rsSACwW("GID™) =g
rsSc2("SID") = s
'rsSc2("SC2Row™) =R
*rs8c2("SC2Col™) = 1
grdAweight1.Col = 1
grdAweight] Row =R
sSACWS("AhtValue™) = grdAweightl. Text

*—~Here The Program Will Retrieve The Weight For The Criteria Group Head

J=1
Do Until sMC.EOF

If sACWS5("CrName") = sMC("MCNAME™) Then
‘vl = RSSC2("sC2VALUE")
Y = rsMC("MCVALUE")
Z =rsMC("MCNAME") ™
' Else
' Y=1
Kl = True
J=1+1J
End If
rsMC.MoveNext
Loop

If K1 = True Then

rsSACWS("LICrName™) = Z

rsSACWS("L1CrVal") =Y

rsACWS("CrValue™) = Y

SACWS5("T Value”™) = sACWS("LICrVal™) * rsACWS("AltValue™)

EndIf

I=1
Do Until rSsc2.EOF

IfrsACW5("CrName™) = rSsc2("SC2NAME™) Then
‘vl = RSSC2("sC2VALUE")
Y =rSsc2("SC2VALUE™

Decision Maker Programming Codes
Novemebr 1998

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

178



179

Y2 = rSsc2("SC2Name™)
Z =1Ssc2("NAME™)
x =rSsc2("GVALUE")
K2 = True
J=1+J
End If
rSsc2. MoveNext
Loop
*emeeraseeeeeer—End Of Instruction for that Operation-————
If K2 = True Then
'rsACWS("CrValue™) =Y
SACWS("L2CrVal") =Y
SACWS("CrValue™) = Y
rSACWS("L2CrName™) = Y2
rSACWS("L1CrName™) = Z
rsACWS("LICrVal") = x
rsSACW5("T Value™) = rsACWS5(*LICrVal”) * rsACWS("L2CrVal”™) * rsACWS(" Alt Value™)

End If

J=1
Do Until rsSC3.EOF

If sACWS(*CrName™) = rsSC3("SC3INAME") Then
‘vl = RSSC2("sC2VALUE™)
Y = rsSC3("SC3VALUE"™)
Y3 =rsSC3("SC3INAME™)
Z =rsSC3("NAME")
x =rsSC3("GVALUE"™)
zl = rsSC3("MCNAME™)
X1 = rsSC3("MCVALUE")
K3 = True
J=1+]J
End If
rsSC3.MoveNext
Loop
*-eermeeeeeeeeeer—End Of Instruction for that Operation--———
If K3 = True Then

TSACWS("CrValue®) = Y

rsACWS("CrValue™) = Y

rsACWS("L3CrVal") = Y

rsACWS("L3CrName™) = Y3

rSACWS("L2CrName™) = Z

rsACWS("L2CrVal®) = x

rSACWS("L1CrName™) = z1

rsACWS("L1CrVal®) = X1

rSACW5("T Value”) = rsACWS5("L1CrVal”) * rsACWS5("L2CrVal™) * sACWS5("L3CrVal®) *
rsSACWS("AltValue”)

End If

I=1
Do Until rsSC4.EOF

If rsACWS5("CrName”) = rsSC4("SC4NAME") Then
‘vl = RSSC2(*sC2VALUE")
Y = rsSC4("SC4VALUE")
Z = rsSCA("NAME")
x = rsSC4("GVALUE")
z1 = rsSC4("MCNAME")
X1 = sSC4("MCVALUE")

22 = rsSC4("SC2NAME")
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X2 =rsSC4("SC2VALUE™)
K4 = True
J=1+J
End If
rsSC4.MoveNext
Loop
*ereereee——————End Of Instruction for that Operation——-—-—
If K4 = True Then

rSACWS("CrValue™) =Y
rsSACWS("CrValue™) = Y
rsSACWS("L3CrName™) = Z
sACWS("L3CrVai™) = x
rsACWS("L1CrName") = z1
rsACWS("L1CrVal”™) = X1

rsACWS("L2CrName®) = 22
rsACWS("L2CrVal™) = X2
SACWS5("TValue™) = rsACWS("LICrVal®) * rsACWS("L2CrVal™) * rsACWS("L3CrVal®) * sACWS("CrValue”) *
rsACWS5(" AltValue™)
End If
rsACWS5.Update

Next R

db.Close
End Sub

Public Sub ReteriData()

Dim X1 As Excel. Application
Dim a As Integer

Dim R As Integer

Dim C As Integer

Dim S As [nteger

Dim NOcr As Integer

Dim ARRAY19() As Variant
Dim ARRAY29() As Double
Dim ARRAY39() As Variant
Dim ARRAY49() As Double
Dim ARRAYS9() As Variant
Dim ARRAY69() As Double
Dim ARRAY79() As Variant
Dim ARRAY89() As Double
Dim ARRAY99() As Variant
Dim ARRAY109() 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 = txtNoOfLevels

Set db = OpenDatabase(App.Path & "\" & "Alirezam.mdb")
Set rsACW?2 = db.OpenRecordset(" AltCrWeight2™)
Set rsACW3 = db.OpenRecordset("ACrWeight3™)
Set rsACW4 = db.OpenRecordset(" AitCrWeight4”)
Set sACWS = db.OpenRecordset(" AltCrWeight5”)

Set rsGroup = db.OpenRecordset("Groups™)
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NOcr = 100 * NoOfCrAlt * NoOfAlternative

ReDim ARRAY19(NOcr, 1) As Variant
ReDim ARRAY29%(NOcr, 1) As Double
ReDim ARRAY39(NOr, 1) As Variant
ReDim ARRAY49(NOcr, 1) As Double
ReDim ARRAYS9(NOcr, 1) As Variant
ReDim ARRAY69(NOr, 1) As Double
ReDim ARRAY7%(NOcr, 1) As Variant
ReDim ARRAYS9(NOr, 1) As Double
ReDim ARRAY99(NO&r, 1) As Variant
ReDim ARRAY109(NOcr, 1) As Double
ReDim ARRAY209(NOcr, 1) As Double

1
1
a=3Then

Do Until sACW2.EOF

Gridl.Col = 1

Gridl.Row=C

If Grid1.Text = rsACW2("CrName™) Then
Y = rsACW2(*CrValue™)

ARRAY1I9(R, 1) = Grid1.Text
ARRAY29(R, 1) =Y

ARRAY39(R, 1) = sACW2("AltName™)
ARRAY49(R. 1) = sACW2("AltValue™)
ARRAY20%(R, 1) = rsACW2("T Value™)
R=R+1

S§=8+1

End If

IfS > NoAl Then

S=1

C=C+1

End If

L'}

C
R
If

rSACW2. MoveNext

*RetriDatal.e V3
End If

=1

[fa =3 Then
Do Until rsACW2.EOF

IFesACW2("AltId") > 0 Then
ARRAYIXL, 1) = rsACW2("CrName")
ARRAY29(, 1) = rsACW2("CrValue”)
ARRAY39(1, 1) = rsACW2("AltName")
ARRAY49(I, 1) = rsACW2("Alt Value™)

ARRAY209(L 1) = sACW2("T Value™)
[=1+1

End If
rsACW2.MoveNext
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Ifa =4 Then
Do Until sACW3.EOF

IfrsACW3("Altld") > 0 Then
ARRAYIHL 1) = sACW3("LICrName")
ARRAY2(L 1) = sACW3("LICrVal™)
ARRAY39(], 1) = rsACW3("CrName™)
ARRAYA4YI, 1) = rsACW3("CrValue”™)
ARRAYSHL 1) = sACW3("AltName™)
ARRAYG6Y(, 1) = rsACW3(" Alt Value™)
ARRAY20%L, 1) = rsACW3("T Value™)

I=1+1
End If

rsACW3.MoveNext

Loop
End If

Ifa=S5 Then

Do Until sACW4.EOF
If SACW4("AhId™) > 0 Then
ARRAYI(L 1) = rsACW4("L1CrName™)
ARRAY?29(L 1) = sSACW4("L1CrVal")
ARRAY3H(L 1) = sSACW4("L2CrName"™)
ARRAY49(L, 1) = sACW4("L2CrVal")
ARRAYS9(L 1) = rsACW4("CrName")
ARRAY6%(L 1) = rsACW4("CrValue™)
ARRAY79(, 1) = rsACW4(" AltName")
ARRAYSO(L 1) = sSACWA4("AltValue”)
ARRAY?209(L 1) = sACW4("T Valuc™)

[=1+1
End If

rsACW4.MoveNext
Loop

End If
[fa =6 Then

Do Until rsACWS.EOF

If rsACWS("AhId") > 0 Then
ARRAYIUL, 1) = rsACWS("L1CrName™)
ARRAY29(1 1) = rsACWS("L1CrVal™)
ARRAY3¥L 1) = sACWS5("L2CrName")
ARRAYA49(I, 1) = rsACWS("L2CrVal™)
ARRAYSH(L 1) = rsACWS("L3CrName")
ARRAY6XL, 1) = rsACW5("L3CrVal™)
ARRAY7YL, 1) = rsACWS5("CrName")
ARRAYS9(L, 1) = rsACWS5("CrValUE")
ARRAYINL 1) = sACWS("AltName”™)
ARRAY 0%, 1) = rsACWS5("Alt Value™)
ARRAY20%L 1) = rsACWS("T Value”)
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I[=0+1
End I€
rsACWS.MoveNext

Loop
End If

End Sub

Public Sub SynthesisF()

Dim ARRAYM() As Variant
Dim ARRAYM1(Q As Double
Dim ARRAYTV(Q) As Double
Dim x As Double

Dim Y As Double

Dim NoAl As Integer

Dim NoCA As Integer

Dim C As Integer

Dim R, R1 As Integer

Dim Y1 As Double

Dim Y2 As Double

Dim J As Integer

Dim a As Integer

Dim F As Integer

Dim ARRAY19() As Variant
Dim ARRAY?29() As Double
Dim ARRAY39() As Variant
Dim ARRAY49() As Double
Dim ARRAY59() As Variant
Dim ARRAY69() As Double
Dim ARRAY79() As Variant
Dim ARRAY89() As Double
Dim ARRAY99() As Variant
Dim ARRAY109() As Double
Dim ARRAY209%() As Double

Set db = OpenDatabase( App.Path & "\" & "Alirezam.mdb")
Set rSsc2 = db.OpenRecordset("SubCr2™)

Set rsMC = db.OpenRecordset("MAINCR")

Set rsACW2 = db.OpenRecordset(" AltCrWeight2™)
Set rsACW3 = db.OpenRecordset(* AltCrWeight3™)
Set rsACW4 = db.OpenRecordset("AltCrWeight4™)
Set rsACWS5 = db.OpenRecordset("AhCrWeight5™)
Set rsSynthesis = db.OpenRecordset(*synthesis™)
NoAl = NoOfAlternative

NoCA = NoOfCrAlt. Text

a = txtNoOfLevels. Text

F=1
ReDim ARRAYM(NoCA, 1) As Variant

ReDim ARRAYMI(NoAL NoCA) As Double
ReDim ARRAYTV(NoAl) As Double
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GrdInAhDatl.Row = 1

For R =1 To NoCA
GrdInAltDatl.Col =

ARRAYM(R, 1) = GrdInAltDat].Text
Gridl.Col = 1

Gridl.Row=R

Gridl.Text = ARRAYM(R, 1)

F = (NoOfAltemative + 2) + F

‘GrdinAltDatl.Row = R + (R * NoOfAltemative) + 1
GrdinAltDatl . Row = F
Next R

NOcr = NoOfCrAlt * NoOfAltemative

ReDim ARRAYI9(NOcr, 1) As Variant
ReDim ARRAY29(NOcr, 1) As Double
ReDim ARRAY39(NOcr, 1) As Variant
ReDim ARRAY49(NOcr, 1) As Double
ReDim ARRAYS9(NOcr, 1) As Variant
ReDim ARRAY6%(NOcr, 1) As Double
ReDim ARRAY7H(NOcr, 1) As Variant
ReDim ARRAY89(NOcr, 1) As Double
ReDim ARRAY99(NOcr, 1) As Variant
ReDim ARRAY 109(NOcr, 1) As Double
ReDim ARRAY209(NOcr, 1) As Double

RI=1
C=1
R=1

Ifa =3 Then
Do Until sACW2.EOF
Gndl.Col =1
Gridl.Row =C
If Gridl.Text = rsACW2("CrName™) Then
Y = rsACW2("T Value™)
Gnd2.Col = C
Grid2.Row =R
Grid2.Text=Y

Grid100.Row = R1

Grid100.Col = 1

Grid100.Text = rsACW2("CrName™)
Grid100.Col =2

Grid100.Text = rsACW2("CrValue”)
Grid100.Col =3

Grid100.Text = rsACW2(" AltName™)

Grid100.Col =4
Grid100.Text = rsACW2("AltValue™)

Gnd100.Col =5
Grid100.Text = rsACW2("T Value™)
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RI=R1+1
R=R+1
End If
IfR > NoAl Then
R=1
C=C+1
End If
rsACW2.MoveNext
Loop
End If

[fa =4 Then
Do Until sACW3.EOF
Grid1.Col = 1
Gridl.Row =C
If Grid].Text = rsACW3("CrName™) Then
Y = sACW3("TValue™)

Grid2.Cot = C
Grid2.Row =R
Grid2.Text=Y
R=R~+1
End If
IfR > NoAl Then
R=1
C=C+l1
End If
rsACW3.MoveNext

Loop

End If
[fa=5Then

Do Until rsACW4.EOF
Grid1.Col = 1
Gridl.Row =C

If Grid1.Text = rsACW4("CrName™) Then
Y = rsACW4("TValue™)

Grid2.Col = C
Grid2.Row =R
Grid2.Text=Y
R=R+1
EndIf
IFR > NoAl Then
R=1
C=C+l
End If
rsACW4 MoveNext
Loop
End If
Ifa =6 Then
Do Until rsACWS5.EOF
Grid1.Col = 1
Gridl.Row =C

If Grid1.Text = rsACW5("CrName™) Then
Y = rsACWS5("TValue™)

Grid2.Col =C
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Grid2.Row =R
Grid2Text=Y
R=R+1
End If
IfR > NoAl Then
R=1
C=C+1
End If
rsACWS.MoveNext

Loop
End If

ForR =1 To NoAl

Yl =0
Y2=0

For C = 1 To NoCA
Grid2.Col =C
Grid2.Row = R
Y1 =Grid2.Text
Y2=Y1+Y2
ARRAYTV(R) = Y2

Next C

Next R

grdSynthesis Cols = NoAl + 1

For R = 1 To NoOfAlternative
grdAweight1.Col = 0
grdAweightl . Row = R
grdSynthesis.Col = R
grdSynthesis.Row = 0
grdSynthesis.Text = grdAweight!. Text

Next R

ForC = | To NoAl

grdSynthesis.Row = 1

grdSynthesis.Col =C

grdSynthesis.Text = ARRAYTV(C)
Next C

Y2 = ARRAYTV(1)
ForC = 1 To NoAl

If Y2 > ARRAYTV(C) Then
Else
Y2 = ARRAYTV(C)
R=C
End If
Next C
Iblsynthesis.Caption = "Choose Alternative No: " & R
Set db = OpenDatabase(App.Path & "\" & " Alirezam.mdb")

Set rsSynthesis = db.OpenRecordset("Synthesis”)

For R = | To NoAl
rsSynthesis. AddNew

Decision Maker Programming Codes
Novemebr 1998

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

186



187

* rsSymthesis("GID”™) = G

* rsSynthesis("SID™) = §

grdAweightl.Col = 0

grdAweight] Row =R
rsSynthesis{"Decision-Maker™) = DecisonMakerName
rsSynthesis(" Alternatives™) = grdAweightl. Text
‘IstAlternatives.Listindex =R - 1

* rsSynthesis(” Alternatives™) = IstAlternatives. Text

rsSynthesis("Final Result”) = ARRAYTV(R)

* rsSynthesis("Result™) = Y2

* rsSynthesis("Message™) = Iblsynthesis.Caption
rsSynthesis. Update

Next R

db.Close

End Sub

Public Sub PlotData()

Dim I As [nteger

Dim NOcr As Integer

Dim snginew(10) As Double
On Error Resume Next

NoOfCriteria = txtNoOfCriteria Text
Graphl.GraphTitle = "Criteria Weights”
Graphl.NumPoints = NoOfCriteria
Graphl.ThisPoint = 1

Graphl.Autolnc = 1

For I = | To NoOfCriteria
snginew(NoOfCriteria) = Rnd(1) * I + 1
grdpweight.Col = 1

grdpweight Row = [
Graphl.GraphData < grdpweight Text
Next [

For I = 1 To NoOfCriteria
snglnew(NoOfCriteria) = Rnd(1) * [ + 1
grdpweight Col =0

grdpweight Row = [

Graphl.LabelText = grdpweight. Text
Graphl.DrawMode = 2

Next {

Graphl.Visible = True

End Sub

Public Sub START()
Dim L As Integer, I As Integer, R As Integer, C As Integer, X10 As Integer, X3 As Integer

Istcriteria.Clear

R = 1 + NoOfCriteria
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‘x=x+1
‘L=L+1

'R =NoOfCriteria + 1
GridinputData Col = C
GridlnputData.Row = R

C=1

GridinputData. Col = C
GridInputData_.Row = R
CrNodeName =" "

CrNodeName = GridinputData. Text

c=2

GridlnputData.Col = C
GridlnputData.Row =R
LevelNo=""

LeveiNo = GridinputData Text
C=3

txtNoOfCriteria = " "
GridlnputData Col =C

GridInputData.Row = R

txtNoOfCriteria = GridinputData Text
If IsNull(txtNoOfCriteria. Text) = True Or Len( Trim(txtNoOfCriteria. Text)) = 0 Then
Else

grdpair.Cols = txtNoOfCriteria Text + 1
grdpair.Rows = txtNoOfCriteria. Text + 1
grdpnormal.Cols = txtNoOfCriteria. Text + 1
grdpnormal. Rows = txtNoOfCriteria. Text + |
grdPairBak.Cols = txtNoOfCriteria.Text + [
grdPairBak Rows = txtNoOfCriteria. Text + 1
grdpweight Rows = txtNoOfCriteria + |
grdpcons.Cols = txtNoOfCriteria + 1
Istcriteria.Clear
' Istcritriabak Clear

NoOfCriteria = txtNoOfCriteria. Text
End If

C=4

For R = R To (NoOfCriteria + R - 1)

GridInputData.Col =C

GridInputData.Row = R

‘If KeyAscii = 13 Then

' If Len(Trim(txtCriterias. Text)) > 0 Then
Istcriteria. AddItem UCase(GridInputData_Text)

. txtCriterias. Text = "

*End If
NextR

x3 = Istcriteria ListCount

* If X <> NoOfCriteria Then

* MsgBox "No. Of criteria Does Not Match The Criteria *. vbCritical, "Test Project™
* Exit Sub
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‘End If

For[=0Tox3-1
grdpairRow =1+ |
grdpair.Col =0
grdpnormal. Row ={ + 1
grdpnormal.Col =0
grdPairBak Row =[ +
grdPairBak.Col =0
Istcriteria. Listindex = I
grdpair.Text = Istcriteria. Text
grdpnormal. Text = Istcriteria. Text
grdPairBak Text = Istcriteria. Text
Next
For[=0Tox3-1
grdpair.Col =[ +1
grdpair.Row = 0
grdpnormal.Col =1 + 1
grdpnormal.Row = 0
grdPairBak Col = + 1
grdPairBak Row = 0
Istcriteria Listindex = [
grdpair.Text = Istcriteria. Text
grdpnormal. Text = Istcriteria. Text
grdPairBak.Text = Istcriteria. Text
Next
ForI=0Tox3-1
grdpweight. Row =1+ 1
grdpweight.Col =0
Istcriteria.ListIndex = [
grdpweight. Text = Istcriteria Text
Next I
For[=0Tox3-1
grdpcons.Row = 0
grdpcons.Col =1 + 1
Istcriteria ListIndex = I
grdpcons.Text = Istcriteria. Text
Next I
If L <= NoCrNodes Then 'And L <= NoCrNodes Then X10 = X10 + ]
R = NoOfCriteria + |
L=L+1

End If

X10=X10+1
End Sub

Public Sub GrdHeadInDat()
Dim R As Integer, [ As [nteger

*ee—-THIS IS FOR THE OTHER GRID-- ALTTERNATIVE GRID——
* GrdInAltDat1.Col = 1

“GrdinAltDatl.Row =0

“GrdInAltDatl.Text = *"NoOfCr.-Alt ™

GrdInAltDat1.Col = 1

GrdInAltDat]1.Row =0

‘GridAltData Text = “No Of Ait/Cr.”

‘GridAltData.Col = |

GrdInARltDatl.Text = "Alt.Cr."

‘GridAltData Row = 1
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GrdIn.\ItDatl.Row - 0
GrdInAltDat1.Col - 2
GrdIn.\ltDatl.Text = "NoOf.\lt.”
GrdInAltDat1.Col = 3
GrdInAltDat]. Text = " A"

ForR=1To999
GrdInAltDatl.Col -0
GrdInAltDatl.Row = R
GrdInAltDatl.Text = R
Next R

For [ - GrdInAltDatl.SelStartCol To GrdInAltDatl.SelEndCol

GrdInAltDat! ColWidth(I) - 880

Next |

GndInputData.Col - 1
GnidinputData.Row =0
GndInputData. Text - “Cr.Node *

GndInputData.Col -2
GridlnputData.Row = 0
GnidInputData. Text = “Level.No.”

GridInputData.Col - 3
GndlInputData.Row - 0
GridInputData. Text - “NoOtCr.”

GridInputData.Col = 4
GridInputData.Row - 0
C(mdInputData.Text = “CrName "~
‘GridInputData.Col - §
‘GridInputData.Row - 0
‘GnidInputData.Text = “Cr. Name *
ForR =1 To 999
GridInputData.Col = 0
GridlnputData.Row = R
GridInputData. Text - R

Next R

‘ForR = 1Too6

GridInputData.Col Alignment(i) = 3
' Next R

I KevAscii = 13 Then
Isteriteria.Clear
* Isteritriabak.Clear
SendKeys "{TAB}". True
End if

For I = GridinputData SelStartCol To GridInputData S¢lEndCol

GridInputData.ColWidth([) - 880

Next [
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For I - grdAweight.SelStartCol To grdAweight. SelEndCol

grd Aweight. ColWidth(I) - 880

Next [

End Sub

Public Sub PlotAltData()
Dim [ As [nteger

Dim NOcr As Integer
On Error Resume Next

Dim saginew(10) As Double
* NeOfCriteria = txtNoOfCriteria. Text

Graph2.GraphTitle = " Alternatives Weights”

Graph2.NumPoints = NoOf Alternative
Graph2.ThisPoint = |

Graph2. Autolnc = 1

For [ = 1 To NoOfAlternative
snginew(NoOf Alternative) = Rnd(1) ¢ 1 - |
grdAweightl.Col = 1

grd.Aweightl . Row = [

Graph2.GraphData = grdAweight]. Text
Next ]

For [ = 1 To NoOfAlternative
snglnew(NoOf \ternative) = Rnd(1) * [ - |
grdAweight] Col =0

grdAweightl . Row - [

Graph2. LabelText = grd.Aweightl Text
Graph2.Draw Mode = 2
Next I

Graph2.Visible - True
End Sub

Public Sub AltConsisIndex()
Dim R As Integer
Dim C As Integer
Dim Value As Double. Temp As Double
Dim RI As Double
Dim Msg As String

On Error Resume Next
Value = 0=
Temp = 0

‘For R = 1 To NoOfAlternative

grdAweightl.Col - 1
grdAcons.Row =1
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For C - I To NoOfAltemative

grdAweightl.Row = C

grd.\cons.Col =C

Temp = grdAcons. Text  grdAweightl. Text
Value = Value -~ Temp

Next C

‘Next R

Set db = OpenDatabase(App.Path & " * & " Alirezam.mdb")
Set rsRnd = db.OpenRecordset(“RandomIndex™)
rsRnd.Index = "RID"

rsRnd.Seek "=", NoOf Alternative

RI = rsRnd("Rindex™)

Msg =™

Value = Value NoOfAlternative

Temp - (Value - NoOfAlternative) (NoOfAlternative - 1)
LabelAltCons -~ 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=" & RI
Msg - Msg & Chi(13) & "CIR! - ~ & Format((Temp RI). "===0.0000")

{t(Temp RI) 0.1 Then

Msg = Msg & Chr(13) & “Degrec of Consistency s Satisfactory”
Else

Msg - \Msg & Chr(13) & "Degree of Cunsistency [s Not Satistactory™
End It

mptvalll  MsgBox(Msg vbOKCancel)
[finptvalll  +bOK Then
filesavell
End It
It inptvalll - vbCancel Then
MsgBox "Repeat Your Caleulation”

Exit Sub
End It

End Sub

Public Sub filesavel 1()

Dim a .\s Integer

a = IMNoOfLevels

' IfNoOfCrNode = 0 Or [sNull(NoOfCrNode) Then Exit Sub
Ifa -3 Then

AlAdd2
Elselfa = 4 Then
AltAdd3
Elselfa = § Then
AltAdds
Elselfa - 6 Then
AltAdds

* Elself'a - 7 Then
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' AltAddé
* Elself'a = 8 Then
' Ahadd7

EndIf

End Sub
Public Sub StorelnputData()

Dim xI As Object

Dim a As Integer

Dim NOcrl As Integer

Dim NOcr2 As [nteger

Dim ARRAYH() As Variam
Dim ARRAY2() As Double
Dim g2 As Integer

Dim NOcr As Integer

Dim x As Double

Dim Z As Variant

Dim v As Double

Dim Y As Variant

Dim J As Integer

‘Dim nocr2 As Integer

NoAl = NoOtAjternative

‘2 = ININoOfLevels

*NOcr = NoOHCr.Adt * NoOf Alternative
NOcrl =60

ReDim ARRAYTI(NOerl. 1) .\s Variant
ReDim ARRAY21(NOerl. 1) .\s Vanant
ReDim ARRAY3I(NOrl. 1) As Vanant
ReDim ARRAY4I(NOerl. 1) As Vanant
ReDim ARRAYSH(NOxrl. 1) As Vanant
ReDim ARRAY61(NOxrl. 1) As Vanant
ReDim ARRAY7I(NOcrl. 1) As Variant
ReDim ARRAYS8I(NOcri. 1) As Variant
ReDim ARRAYII(NOkrl. 1) As Variant
ReDim ARRAY101(NOcrl. 1) As Variant
ReDim ARRAYHI(NOvrl. 1) As Variant
ReDim ARRAY121U(NOcrl. 1) As Variant
ReDim ARRAYI31(NOcrl, 1) As Variamt
ReDim ARRAY141(NOcrl. 1) As Variamt

ReDim ARRAYISI(NOerl, 1) As Variam
ReDim ARRAY161(NOkrl, 1) As Variant
ReDim ARRAY171(NOcrl, 1) As Variant
ReDim ARRAYI181(NOcrl. 1) As Variant
ReDim ARRAY191(NOerl, 1) As Variamt
ReDim ARRAY20C(NOcrl, 1) As Variant
ReDim ARRAY201(NOcrl, 1) As Variant
ReDim ARRAY202(NOcrl. 1) As Variant
ReDim ARRAY203(NOvrl, 1) As Variant
ReDim ARRAY204(NOcrl. 1) As Variant
ReDim ARRAY205(NOcrl. 1) As Variant
ReDim ARRAY206(NOcrl. 1) As Variant
ReDim ARRAY207(NOkrl. 1) As Variant

*——OUTPLT DATA
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Dim R .\s Integer

Dim C As Integer

Dim S As Integer

‘Dim NOCR As Integer

Dim ARRAY19() As Variant
Dim ARRAY29() As Double
Dim ARRAY39() As Variam
Dim ARR.AY$9() As Double
Dim ARRAYS9() As Variant
Dim ARRAY69() As Double
Dim ARRAY79() s Variant
Dim ARRAY89() As Double
Dim ARRAY99() As Variant
Dim ARRAY 109() As Double
Dim ARRAY209() As Double

a = txaNoOfLevels

Set db = OpenDatabase(App.Path & ~ * & ~Alirezam.mdb™)
Set rsACW2 = db.OpenRevordset(” ACrWeight2™)
Set rs ACW3 = db.OpenRevcordset(” ACrWeight3®)
Set rsACW4 = db.OpenRecordset(* AltCrWeight4™)
Set rs.ACWS = db.OpenRevordset(" ARCriVeight5®)

Set rsGroup = db.OpenRevordset("Groups™)

NOcer2 - NoOfTrAlt ¢ NoOf \lternative
NOc¢r = 60 ° NoOfCrAlt * NoOf Alternative

ReDim ARRAYI9(NOcr2. 1) As Vanant
ReDim ARRAY29(NOxr2. 1) As Double
ReDim ARRAY3I(NOcr2. 1) As Vanant
ReDim ARRAYH9(NOcr2. 1) As Double
ReDim ARRAYSH(NOcr2. 1) As Vaniant
ReDim ARRAY69(NOer2, 1) As Double
ReDim ARRAYT79(NOcr2. 1) As Variant
ReDim ARRAYEHNOcr2. 1) As Double
ReDim ARRAY99(NOcr2, 1) As Vaniant
ReDim ARRAY1O9(NOcr2, 1) As Double
ReDim ARRAY209(NOcr2. 1) As Double
ReDim ARRAYM(NoOfAltemnative, 1) As Variant

'On Error GoTo OLE_ERROR

C
R

]
1

Ifa = 3 Then

For R = I To NOcr2
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Gridi00.Row = R

Grid100.Col = 1
ARRAYIHR. 1) ~ Grid100.Text
Grid100.Col = 2
ARRAY2%(R. 1) = Grid100.Text
Grid100.Col = 3

ARRAY3I%R. 1) = Grid100.Text

Grid100.Col = 4
ARRAYHY(R. 1) = Grid100.Text
Grid100.Col = §

ARRAY209%(R. 1) = Grid100. Text
Next R

End It
. END OF OUTPUT DATA FOR 3 LEVEL HEIRARCHY —

I-1
For! =1To NQkrl

GridInputData.Col - 1
GridinputData.Row - [
ARRAYTI(L 1) = GridInputData. Text

GridInputData.Col = 2
GridinputData Row - |
ARRAY2(L 1) = GridInputData. Text

GridInputData.Col = 3
GridInputData.Row = [
ARRAY3I(L 1) = GridInputData. Text

GridInputData. Col = 4
GridInputData.Row - |
ARRAY4I(L 1) = GridInputData Text

GridInputData.Col = §
GridinputData.Row =" 1
ARRAYSI(L 1) - GridInputData. Text

GridinputData.Col = 6
GridinputData.Row =1"'-1
ARRAYS6I(L 1) = GridInputData. Text

GridInputData.Col = 7
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GridInputData.Row - 1 °- 1
ARRAYTI(L 1) = GridInputData. Text

GridInputData.Col = 8
GridinputData.Row = [ - 1
ARRAYSI(L 1) = GridInputData. Text

GridInputData.Col = 9
GridInputData Row =1 "- 1
ARRAYII(L 1) = GridInputData Text

GridInputData.Col = 10
GridinputData Row = - 1
ARRAYT0I(L 1) - GndInputData. Text

GridInputData Col = 11
GridInputData Row =11
ARRAYTMII(L 1) = GridInputData. Text

GnidinputData.Col = 12
GnidinputData Row - | *- 1
ARRAY 12K 1) - GridInputData. Text

GndinputData.Col - 13
GridInputData.Row <[ -1
ARRAY131(L 1) - GndInputData. Text

GridinputData.Col - 14
GridlnputData. Row  ['-1
ARRAYI4I(L 1) CGndinputData Text

GrdinAltDati.Col 1
GrdinAltDatl.Row = [- 1
ARRAYISI(L 1)  GrdIn.\lDatl.Text

CGrdInAlDatl .Col 2
GrdInAhDatl.Row = [ -1
ARRAYI6 KL 1) - GrdinAltDatl. Text

GrdinAltDatl.Col - 3
GrdInAltDatl.Row = 1= 1
ARRAYI7TKL 1) = GrdInAltDatl. Text

GrdInAltDat]l.Col = 4
GrdinAltDatl.Row = [*- 1
ARRAYI8I(L 1) = GrdinAltDatl.Text

GrdInAltDat].Col = §
GrdIn.AlDatl.Row = [*- 1
ARRAYIIK(L 1) = GrdIn.\lDatl.Text
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GrdInAltDat1.Col - 6
GrdInAltDatl.Row - 1°-1
ARRAY20WXKL 1) = GrdInARDat].Text

GrdinAhDatl.Col = 7
GrdinAltDatl.Row ={°- 1
ARRAY20IK(L 1) = GrdInAlDatl.Text

GrdInAltDatl.Col = 8
GrdInAltDatl.Row - [*- |
ARRAY202(1. 1) - GrdInAltDatl.Text

GrdInAltDatl.Col = 9
GrdInAltDatl.Row =["- |
ARRAY203(L 1) = GrdlnAltDatl. Text

GrdInAltDatl.Col = 10
GrdInAltDatl.Row =[ ™ |
ARRAY20KL 1) = GrdInAltDatl. Text

GrdInAltDatl.Col = 11
GrdinAltDatl.Row -[°- 1
ARRAY205L 1) - GrdInAltDat]. Text

GrdIn.AItDatl.Col = 12
GrdinAhDatl.Row =['-1
ARRAY206(L. 1) = GrdinAlDatl.Text

GrdInAltDatl.Col = 13

GrdIn.\JtDatl.Row - ['- 1
ARRAY207(L 1) - GrdIn.\ltDatl.Text

Newt I

Load frmdecsion
End Sub

Public Sub PlotDataSyntheis()
Dim{ As Integer
Dim NOcr As Integer

Dim snginew(10) .\s Double
Graph3.GraphTitle = "Synthesis”

Graph3.NumPoints = NoOfAlternative
Graph3.ThisPoint = 1
Graph3. Autolnc = 1

For I = 1 To NoOfAlternative
snglnew(NoOfAltemnative) = Rnd(1) * [ - 1
grdSynthesis.Col = |

grdSynthesis.Row = |
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‘grdAweight].Col 0
‘grdAweightl Row = R
Graph3.GraphData = grdSwvnthesis. Text
‘Graph3.LabelText = grd.\weightl. Text
Next I

For | - 1 To NoOfAlternative
snginew(NoOfAlternative) - Rnd(1)* I - 1
grdSynthesis.Col = |

grdSynthesis.Row =0

Graph3.LabelText = grdSynthesis. Text
Graph3.DrawMode = 2
Next [

Graph3. Visible - True
End Sub

Public Sub SaveCrlnput()
Dim xI As Object

Dim DM As Vanam

Dim MO .As Vanant

Dim TOTALCRI .As Integer

Dim a As [nteger

Dim NOcrl As Integer

Dim NOcr2 As [nteger

Dim ARRAYI() As Vananmt

Dim ARRAY2() As Double

Dim g2 As Integer

Dim NOkr s Integer

Dim x As Double

Dim Z As Vanant

Dim v As Double

Dim Y As Vanant

Dim J s Integer

Set db = OpenDatabase(.\pp.Path & ~ * & ".\lirezam.mdb")
Set rsCrin = db.OpenRecordsey(*Criterialnput”®)
SetrsAltin - db.OpenRevordset(” AlternativesInput™)

Set rsLC ANo = db.OpenRevordset("LevCr.\ltNo")

Set rsGroup - db.OpenRecordset("Groups™)

Tsql = “Delete from Criterialnput where len(Criterialnput.CrName)=0 or isnull(Criterialnput. {GID})”
db.Execute Tsql. dbFailOnEsror

Set rsTEMP = db.OpenRevordset("Select Max(Criterialnput {GID]) as Gmax From Criterialnput.”)
If IsNull(rsTEMP!Gmax) Or Len(rsTEMP!Gmax) = 0 Then

g2=1
Else

g2 = rsTEMP("Gmax™) - 1

End If

Decision Maker Programming Codes
Novemebr 1998

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



TOTALCRI = text2.Text
DM = DecisonMakerName
MO = MainObjective
NOert - TOTALCRI - NoOfCrNode - |
NoAl = NoOfAlternative
NoCA = NoOtCralt
NLev = txtNoOtLevels
For I =1 To NOcrl

rsCrin. AddNew

rsCrin("GID") = g2
rsCrin("Decision-Maker™) = DM
rsCrln("Objective™) = MO

GridinputData.Col = 1
GridinputData.Row = |
rsCrin("Cr-Node™) = GndlInputData. Text

GridInputData.Col = 2
GridInpurData.Row = [
rsCrin("LevelNo™) = GridlnputData. Text

GridInputData Cof - 3
GridInputData.Row = [
rsCrin("No-Of-Cr”) ~ GndinputData. Test

GridinputData.Col = 4
GridinputData.Row = |
rsCrin("CrName™)  GridinputData. Text

GndlnputData.Col - §
CGridinputData. Row =
rsCrin("17) - GndInputData. Text

GridlnputData.Col 6
GridInputData.Row - |
rsCrin("2") - GndinputData. Text

GridlnputData.Cot = 7
GridInputData. Row = [
rsCrin("3") = GridlnputData. Text

GridlnputData Col = 8
GridlnputData.Row = |
rsCrin("4"} - GndinputData. Text

GridInputData Col = 9
GridinputData Row = [
rsCrin("S") = GridInputData. Text

GridInputData.Col = 10

GridinputData Row = |
rsCrin("6") = GridInputData. Text

GridlnputData.Col = 11
GridInputData.Row = [
rsCrin("7") = GridInputData. Text

GridInputData Col = 12
GridInputData.Row - |
nCrin("8") - GridlnputData. Text

GridinputData.Col - 13

Decision Maker Programming Codes
Novemebr 1998

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

199



GridinputData.Row = |
rsCrin("9") - GndInputData. Text

GridInputData Col = 14
GridinputData.Row = [
rsCrin("10™) = GndInputData.Text

rsCrin.Update
Nest ]

db.Close

End Sub
Public Sub CRDataRetrieve()

Dim xI As Object

Dim DM As Vanant

Dim MO1 s Vanant

Dim DM As Vanant

Dim MO As Variant

Dim a As Integer

Dim NOcrl As Integer

Dim NOxr2 As Integer

Dim ARRAYI() As Vanant
Dim ARRAY2() .\s Double
Dim g2 As Integer

Dim NOkr As Integer

Dim x As Double

‘Dim xR As Double

Dim Z \s Vanant

Dim v As Double

Dim Y As Variam

Dim J As Integer

Dim Y'Y As Variant

Set db - OpenDatabase( App.Path & ” * & ".Alirezam.mdb”)
Set rsCrin = db.OpenRecordset("Criterialnput”™)

Set rsAltin = db.OpenRevordset(” Alternativesnput™)

Set rs[.CANo - db.OpenRevordset("LevCrAltNo™)

Set rsGroup - db.OpenRecordset("Groups™)

GridInputData. Visible = True

ForR =1To 30

ForRl =1 To 998
GridInputData.Col = R
GridInputData Row = R1
GridInputData Text = **

Next R1

NextR

‘xR = rsLCANo("GID™)
* NO = InputBox("Enter YOUR ID™)
NO =xR

Text2.Text = NO

=1
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rsCrin Index - "GID”
esCrin.Seeh "=". NO
[f rsCrin.NoMatch = False Then
NO = rsCrin("GID")

End If
Do Until rsCrin. EOF
* IfesCrin.NoMatch = False Then

It esCrin("GID™) = NO Then

GnidInputData.Col = 1
GridInputData.Row = |
YY = rsCrin("Cr-Node™)
GridinputData. Text = YY

GridInputData.Col = 2
GridlnputData.Row = [
GridinputData. Text = rsCrln("LevelNo®)

GridInputData Col = 3
GridInputData Row =1
GridlnputData. Text - rsCrin("No-Of-Cr™)

GridInputData.Col = 4
GridinputData.Row = [
GridinputData Text = rsCrln("CrName™)

GridInputData Col = §
GridInputData.Row = [
GridinputData. Text = rsCrin(*1")

GridInputData.Col = 6
GridInputData.Row = [
GridInputData. Text = rsCrin(*2")

GridinputData.Col = 7
GridInputData.Row = [
GnidinputData. Text = rsCrin(*3")

GridInputData.Col = 8
GridinputData.Row = [
GridInputData Text = rsCrin("4")

GridinputData.Col = 9
GridinputData.Row = [
GridInputData. Text = rsCrin("5")

GridinputData Col = 10
GridInputData.Row = [
GridInputData.Text = rsCrin(“6")

GridinputData.Col = 11
GridInputData.Row = [
GridinputData. Text = rsCrin("7")
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GridinputData.Col = 12
GridinputData.Row = |
GridInputData. Text - rsCrin("8")

GridInputData.Col = 13
GridInputData Row = [
GridinputData. Text = rsCrin("9™)

GridlnputData.Col = 14
GridinputData.Row = |
GridInputData. Text = rsCrin("10")

* Endlf
End If

* EndIf
[-1-1
rsCrin. MoveNext
Loop

"End It

End Sub

Public Sub LexCrAltInput()
Dim xt As Object

Dim DM s Vanant

Dim MO As Vanam

Dim a As Integer

Dim NOcrl As Integer

Dim NOcr2 As Integer

Dim ARRAY 1() .As Vanamt
Dim ARRAY2() As Double
Dim g2 As Integer

Dim NOcr As Integer

Dim x As Double

Dim Z As Vanant

Dim v As Double

Dim Y As Variam

Dim J As Integer

Set db - OpenDatabasef App Path & = * & “.\lirczam.mdb™)
Set rsLC.\No - db.OpenRecordset("LevCrAlNo™)

DM - DecisonMakerName
MO = MainObjective
NOverl = TotalCr - NoOfCrNode - 1
NoAl = NoOfAlternative
For I = 1 To NOxri
rsCrin. AddNew

rsCrin("Deciston-Maker”) - DM
rsCrin("Objective™) = MO

rsCrin.Update
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Nest |

db.Close

End Sub

Public Sub RetrlevCRALTNO()

Set db = OpenDatabase(App.Path & " * & " Alirezam.mdb™)
Set rsCrin = db.OpenRevordset("Cntenialnput”)
SetrsAltin = db.OpenRecordset(” Alternativesinput™)

Set risLC.\No = db.OpenRevordset( "LevCrAltNo™)
FN - InputBox("File Name™)

rsLC ANo.Index = "FileName”
rsLC.ANo.Seeh "=". FN

If rsLC ANo.NoMatch = False Then
NLev = psLCANo("NoOfLevels™)
txtNoOfLevels. Text = NLev

NoC.\ = rsLC.ANo("Cr-Alt-Nodes™)
NoOICr At Text - NoCA

DecisonMakherName. Text - rs[.C ANo("Decision-Maker™)
MainObjective - rsLC.ANO("Objective™)
trmdecsion.Caption - rsLC ANo( "FileName™)

NoOtCeNode. Text - rsL.CANo("NOtCrNode™)
text2. Text = rsLCANo("TowlCr™)

Teatd. Text = rsLLCANO"No-Of-Alt™)

xR - sLC.\No("GID")

End It

-1
Gl - xR

End Sub

Public Sub .\ItDataRetrieve()

Dim DM .As Variant

Dim MO As Vanam

Dim DM As Vanant

Dim MOt As Variant

Set db = OpenDatabase( App.Path & ™ * & "Alirezam. mdb™)
Set rsCrln = db.OpenRecordset("Criterialnput™)

Set rs\ltin = db.OpenRecordset(” AlternativesInput™)

Set rsLC.ANo = db.OpenRecordset("LevCrAltNo™)

Set rsGroup - db.OpenRecordset("Groups”)

! Alternatives Inpute——e————eeeeeeeec e
GrdInAlDat 1. Visible = True
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ForR - 1 To 30
ForRI = 1 To 999
GrdIn.ARltDatl.Col = R
GrdInAltDatl.Row = RI
GrdIn AltDatl. Text = "~
Next R1
NextR
GI = xR
rsAlin Index = "GID”
rsA\Altln Seek "=". GI
If rsAltIn. NoMatch = False Then

GI = rsAltin("GID")
EndIf
[-1

Do Until rsAltin EOF

* If rsAltIn. NoMatch = Faise Then
[f rsAltIn("GID™) - GI Then

GrdInAhlDati.Col = 1
GrdInAltDatl.Row = |
GrdInAltDatf. Text = rs \ltln("Cr-.\It-Node”)

* ListCRALT.Listindex = [ - 1
" ListCRALT.Text = rs.\tIn("Cr-Alt-Node™)

GrdIn.AhDatl.Col - 2
GrdIn.\ltDatl.Row = [
GrdInAltDat]l . Text - nnAltIn("\o-OF-Alt*)

GrdInAltDatl .Col - 3
Grdin.\JtDatl.Row - I
GrdinAltDatf . Text - rs.A\ltIn(" Alternative”™)

GrdInAltDatl.Col = 4
GrdInAlDatl.Row - [
GrdInAltDatt. Test - rsAtIng"1")

GrdinAltDatl Col = 5
GrdInAltDatl.Row = [
GrdInAitDat]l. Text = rsAltin("2")

GrdInAltDatl.Col = 6
GrdInAltDatl.Row = |
GrdInAltDat].Text = rsAlting"3")

GrdInAltDatl.Col = 7
GrdlnAlDatl.Row = |
GrdInAltDatl Text - rsAltIn("4™)

GrdIn.\ltDat1.Col - 8
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GrdinAlDatl.Row = |
GrdinAhDatl . Text = rs.\ItIn("5™)

GrdInAlDatl.Col - 9
GrdInAltDat]l.Row =1
GrdInAltDatl. Text = rsAItIn("6")

GrdInAltDatl.Col = 10
GrdinAltDatl.Row = |
GrdInAltDatl.Text = rsAltIng"7")

GrdInAltDati.Col = 11
GrdInAltDatl.Row = I
GrdInAltDat]. Text = rsAltIng("8")

GrdinAltDatl.Col = 12
GrdInAhDatl.Row = |
GrdinAlDatl.Text = rsAltIn("9")

GrdInAltDatl.Col = 13

GrdIn.\ltDatl.Row = |
GrdInAltDatl. Text = rsAltln( *10%)

End If
[-=1-1

rs.\Jtin. MoveNext
Loop
End Sub
Pubiic Sub SaveCr.\JiNodeLeNo()

Dim TCr .As Integer
Dim No.\lt As Integer

Set db - OpenDatabase( App.Path & * * & “Alirezam.mdb™)
Set rsCrln = db.OpenRecordset("Crniterialnput™)
Set rsAltin - db.OpenRevordset( . Alternativesinput”)

Set rsLC.ANo = db.OpenRecordset("LevCraAltNo™)

' Level no. er-alt nodes number-e—e—eeeeee

Tsql - “Delete from LexCrAlNo where len(LevCrAltNo.FileName)=0 or isnull( LevCrAltNo. [GID])”
db.Execute Tsyl. dbFailOnEsror

Set rsTEMP = db.OpenRecordset(“Select Max(LevCrAltNo. [GID]) as Gmax From LevCrAltNo:")

If IsNull(rsTEMP'Gmax) Or Len(rsTEMP!Gmax) = 0 Then
g2 -1

Else
g2 = rsTEMP("Gmax™) - 1

End If

DM = DecisonMakerName

MO = MainObjective

TCr - text2.Text

NoAlt = Text4. Text

NOcer! = TCr - NoOfCrNode - 1
NoAl - NoOfAlternative

Decision Maker Programming Codes
Novemebr 1998

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



206

NoC.\ = NoOfCrAlt
NLev - taNoOflevels

FName = InputBox("Save File As”)

Do Until rsLCANo.EOF
If FName = esLCANo(“FileName™) Then
MsgBox “File Exists. Try To Save File Under A Diffrent Name®
*rsLCANo("FileName™) = "
FName = InputBox("Save File As”)
End If

rsLCANo. MoveNext

Loop
trmdecsion.Caption = FName

‘Forl = 1 To NOecrt

rsLCANo.AddNew
rsLCANO("GID") = g2

rsLC ANo("FileName™) = FName
rsLC.ANo("Devision-\Maker™) = DM
rsLCANo("Objective™) = MO
rsLCANK"NoOfLevels™) = NLev
rsLC ANo("Cr-Alt-Nodes™) = NoC A
rsLCANO("NOITrNode™) - NoOfCrNode
rsLC.ANo("TotalCr™) = TCr

rsLC ANo("No-Of-Alt™) = No.\lt
rsLC.ANo.Update

* Nemt |

db.Close
End Sub

Public Sub SaveAltinput()

Dim DM As Varniant
Dim MO As Variant

Dim NOcrl As Integer
Dim NOcr2 As Integer

Dim g2 .\s Integer
Dim NOcr As Integer

Sct db = OpenDatabase(App.Path & * * & *Alirezam.mdb”)
Set rsCrln = db.OpenRecordset("Criterialnput™)
Set rs.\Altin = db.OpenRevordset( ”.\lternativesInput*)

DM = DecisonMakerName

MO = MainObjective

"NOcr1 = TotalCr ~ NoOfCrNode - |

NoAl = Textd.Text

“NoAl = NoOfAlernative

NoCA = NoOfCraAlt

NLev = taNoOfLevels

Tsql - "Delete from Alternativesinput where len( Alternativesihput. Alternative)=0 or isnull{ AlternativesInput. [GID])"
db.Execute Tsql. dbFailOnError
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Set sTEMP - db.OpenRevordset( "Select Max( Alternativesinput. [GID]) as Gmax From Alternativesinput.”)

If IsNull(rsTEMP!Gmax) Or Len(rsTEMP*Gmax) = 0 Then
g2=1

Else
g2 - rsTEMP("Gmax”™) - 1

End If

Alternatives Input
NOcr2 = NoAl * NoCA -2 * NoCA

ForI =1 To NOcr2

rsAltin. AddNew

rsAltIn(“Decision-Maker”™) = DevisonMakerName
rsAln("Objective™) = MainObjective

rsAltIn("GID"™) = g2

GrdinAltDatl.Col = 1

GrdinAltDatl .Row = [

rs ARIn("Cr- Alt-Node”) = GrdinAltDatl. Text

GrdInAltDat1.Col = 2
GrdinAltDatl.Row = [
rsAltIng “No-Ot-Alt*) = GrdIinAlDatl. Text

GrdInAltDatl.Col = 3
GrdIn\ltDatl.Row = [
rsAltIn(” Altemative™) = GrdIn.\ItDat].Text

GrdInAltDati.Col - 4
GrdinAltDatl.Row = |
r<AltIn("1") = GrdIn.AltDatl. Text

GrdInAltDatl .Col = §
GrdInAltDatl .Row - [
rsAItin("2") = GrdInAltDatl Text

GrdInAltDat1.Col = 6
GrdInAlDatl.Row = [
rsAlIn¢"3") = GrdInAltDatl. Text

GrdInAltDatl.Col = 7
GrdInAhDatl Row =1
rsAlIn("4") = GrdInAltDatl. Text

GrdIn.\lDat].Col = 8
GrdInAhlDatl.Row = I
rsAlIn("5") = GrdlnAltDatl. Text

GrdInAltDat1.Col =9
GrdInAhlDat].Row = [
rsARIN("6") = GrdInAltDatl. Text

GrdinAltDatl.Col = 10
GrdInAltDatl.Row = |
rsARIn(*7") = GrdInAJtDatl.Text
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GrdInAltDatl.Col - 11
GrdIn.AltDat].Row - 1
rs \IIn(“8") - GrdIn.\ltDatl. Text

GrdInAltDat1.Col - 12
GrdInAltDatl.Row =
rsAltIn("9") = GrdInAltDat]l. Text

GrdInAltDat].Col = 13
GrdInAltDatl.Row = I
rsAltin("10") = GrdInAltDatl.Text
rsAltln Update
Next {
db.Close
End Sub
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