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CHAPTER 3 

 

METHODOLOGY OF STUDY 

 

The following were the main challenges which required to be addressed in this 

research work. 

• Traffic pattern forecast 

- Based on the past traffic, forecast the traffic pattern in the near future 

• Cost-effective routing plan 

- Determine the optimised routing plan (operator – destination 

combination). 

 

3.1   Traffic Pattern Forecast 

Total traffic cost is directly depends on the traffic volume to each destination. So, 

it is important to determine the future traffic volume to each supported destination. 

Based on past traffic and the current traffic trends, a heuristic process of forecasting, 

was adopted to determine the future traffic. 

 

Forecasting was done in three stages,  

1. Determine the total traffic (forecasted) for the entire month. 

2. Adjust the traffic for the rest of the month 

3. Allocate traffic to the operators with commitment  

 

The three stages are described in the following. 

 

3.1.1 Determine the Total Traffic (forecasted) for the Entire Month. 

 

(a) Summarise the last years traffic 

Usually the volume of IDD call detail records (CDRs) is very high and it is not 

practical to store all of them in a database for the analysis purposes. Average 

volume of a mid ranged Telco has the CDR volume between 20 – 30 million. 
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Therefore the entire volume of CDRs were summarised in an hourly basis for each 

location and stored in a database for further analysis. 

 

(b) Traffic change as a percentage for this year compared to previous (current 

international traffic trend) 

There could be change in the traffic pattern relative to the previous years. Several 

factors could be the cause for this change.  The growth of the Telcos subscriber 

base and the Telcos expansion will cause most for this change in contrast to the 

previous year. This should be determined as a percentage change from the 

previous years IDD traffic. There could be many other factors which cause the 

traffic change such as the number of persons going for foreign employment, 

number of foreigners including the tourists who will be using the Telcos network, 

the growth of the investments and the business which has international ties and the 

security and the economic situation of the country. 

This information usually could be obtained from the Telcos internal planning 

division as a percentage and could be applied for each IDD location. 

 

 

3.1.2 Adjust the Traffic for the Rest of the Month 

 

(a) Sudden change in the traffic as a percentage (if applicable) 

Even though, we could determine the traffic for the next month from the above 

method, there could be unexpected traffic change at any time in the middle of the 

month/day. Sudden change in the weather (natural disasters such as tsunami, 

floods, cyclone etc.) and civil commotions in the country are major factors for 

sudden change in the IDD traffic. Changes in some situations such as natural 

disasters, terrorist activities, civil commotions etc. in other countries where most 

of the locals, their relatives and friends live will also cause the sudden change in 

the IDD traffic. This change is addressed in the process of traffic forecasting for 

the rest of the month. 

 

(b) Determine the actual daily traffic 

The daily real traffic for each IDD location is required in the system in order to 

determine the traffic left in the rest of the month. This could be obtained through 
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another system, may be from the customer care and the billing system (CCBS) of 

the Telco. This information is necessary to feed in to the system on a daily basis. 

 

3.1.3  Allocate Traffic to the Operators with Commitment  

 

There are some operators who will agree on some amount of traffic 

commitment for the entire traffic period (usually a month). Since it is required to settle 

the payments for these committed operators regardless of the traffic, it is necessary to 

give priority for these operators when allocating traffic. This would not be a part of 

the optimised traffic allocation for operators; but need to be considered to determine 

the IDD traffic left for the rest of the traffic period which will be considered in the 

optimisation process.  

 

 

3.2  Cost-effective Routing Plan 

 

This was the main challenge in the research. There are many factors which 

required considering when finding the best cost effective routing plan. They are; 

 

(a) Sudden change of the rates 

� Operator rates might change in the middle of a traffic period (usually a 

month) 

 

(b) International carriers and their services 

� There may be new operators (carriers) who will join the group of 

international carriers to divert the IDD traffic 

� Existing  carriers may announce that they will start diverting traffic to new 

international destinations (locations) 

� Also, some of the existing carriers may terminate their services fully or 

partially with a short notice. i.e. stop the agreement with the Telco in full 

or stop diverting traffic to certain international destinations (locations)  
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(c) Large search space 

� Average number of carriers for a Telco is around 25. Some of the Telcos 

do have up to 40 carriers to divert their IDD traffic.  Average IDD 

destinations in the world are around 10000.   

 

(d) Storage  

� Need to store intermediate data. 

 

(e) Performance 

� Aim of this research work is to find a best possible routing plan in near real 

time. 

 

Therefore, need to find an optimising process that will, 

� Cater for sudden change in the carrier rates. 

� Supports dynamic behaviour of the carriers. 

� A heuristic method that will not consider the entire search space (since the 

search space is very large and it is not possible to consider every possible 

routing plan to find the optimum plan)  

� Not require a large storage to keep the intermediate data and results. 

� Process and output a better routing plan which is acceptable as an 

optimised solution. 

 

It was decided to look for a third party optimising tool rather than develop a fully 

optimising tool from the scratch. Therefore, several available optimising tools were 

evaluated within the objectives and the problem domain of this research work. Almost 

all the evaluated optimising tools (some of them are commercial) are very limited and 

none of them support the dynamic behaviour of the problem domain at all.  Also, 

many of the tools support only proprietary programming style and method which is 

suitable for a static problem domain.  

Therefore, it was decided to search other possible optimising methods to find a 

suitable methodology for this research work. GA was chosen as the option for this 

problem domain due to following reasons.  

� GA is a heuristic process and does not consider every possible solution  

� Feature of evolving the population through generations 
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� Ability of quick convergence 

� Uses natural selection (probabilistic selection) and  operations 

� Can be used with dynamic changes in the genetic elements, genes and 

chromosomes.  

 

 

3.3   Genetic Algorithm (GA) 

 

The elements and the operations of the GA is defined as follows in the context of this 

problem domain, 

 

Gene – Gene is the most basic element of the GA and is defined in this context as an 

international location. The attributes of the GA is International location prefix and the 

desired routing (international carrier). A gene is a position (element) in the array of 

international carriers; hence there will be genes for the number of supported 

international destinations in the Telco (see Fig 3.1) 

    

 

Figure 3.1 - Chromosome 

 

Chromosome - Chromosomes are the elements of a population. A set of genes will 

constitute a chromosome. A chromosome will represent the entire set of international 

destinations and the supported routing (international carrier) for each of those 

destinations. Basically, this can be considered as one of the routing plan in the search 

space.  

 

Population – Population can be considered as a state of the generation. When basic 

GA operations, crossover, mutation and reproduction are applied according to the pre 
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defined ratios (experimentally determined) on the genes of the chromosome in a 

population, it will yield the next population with a better collection of chromosomes.  

 

Fitness Value – Fitness value of a chromosome is the total cost of routing according to 

the defined routing plan within the chromosome. 

 

Chromosomes for the initial population will be derived randomly. The number of 

chromosomes for a population is determined through experiments. It is better to 

include many chromosomes (experimentally determined) for better results. Once 

applied the basic operations to the elements (chromosomes) of the initial population, 

new population with a set of chromosomes will produce. The next generation will be 

produced based on this new population. This process will repeat to produce more and 

more populations until there is no significant difference in the fitness value with the 

previous population or specified (experimentally determined) minimum number of 

populations reached. 

 

 

3.4   The Proposed Solution 

 

Based on the above study of the options and research problem domain, the following 

model is proposed, 

 

The following factors are considered in the model. 

 

� Rates (can consider time band wise rating) 

� Discounts 

� Commitments ( number of minutes for a period )  

� Quality of service (QOS) 

� Traffic pattern 

� Dynamic behaviour of the operators 
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The steps in the proposed solution are the following. 

1. Obtain the operator rates 

a. Operator rates do not change frequently but can be changed at any 

time during the traffic period. 

b. Update the model if there is any change 

 

2. Get the traffic change 

Obtain the expected traffic change for each location (destination) in current 

year/month relative to the previous year/month since the previous year’s traffic 

is considered. Traffic change for the current year (as a percentage) can be 

obtained from the corporate planning department 

a. Traffic changing factor (growth or reduction rate  can vary during the 

year) 

b. Configure the model with the predicted traffic change factor as a 

percentage. 

 

Daily activities 

3. Get the actual traffic done in the last 24 hours (previous days) 

a. Obtain this information from the switch or any other system 

b. Update the Model  

(Automated process – PLSQL script) 

 

4. Determine the predicted traffic for each location in the rest of the period. 

a. Consider both, traffic done so far in the month and expected traffic 

change 

b. Update the Model 

(Automated process – PLSQL script) 

5. Allocate traffic to operators who have commitment. 

a. Select the operators with commitment for terminating traffic in the 

descending order of the traffic commitment. (Telco’s have to pay for 

the committed terminating minutes) 

b. Do not consider the QOS for the selection. 

c. Update the Model with primary operator allocation. 

(Automated process – PLSQL script) 
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6. Primary operator allocation (Genetic Algorithm) 

If there are traffic left to be allocated, then consider all the carriers and 

determine the combination with the least cost. 

a) Do not consider operators with less QOS (all the operators should have 

the QOS value between 1 - 10) – user parameterised value 

b) Consider the discounts if defined.  

c) Allocate operators for all the locations.  

(Automated process - C program) 

 

7. Allocate alternative operators for each location 

a. Consider the operators with the least rate who are not allocated as the 

primary. 

(Automated process – PLSQL script) 

 

This model caters for all the factors that need to be considered in the research problem 

domain. It has the following features, 

 

� Traffic forecasting based on past traffic information along with the current 

trend and the current subscriber growth. 

� Cater for sudden change in the carrier rates. 

� Supports dynamic behaviour of the carriers. 

� Heuristic method that will not consider the entire search space.  

� Do not require a large storage to keep the intermediate data and results. 

� Process and output a better optimised routing plan in near real time. 

 

The proposed model has following advantages over existing methods:  

 

� Can be automated. 

� Better optimisation (approximately 30% - 50% profit gain over manual 

method). 

� Sensitive to dynamic changes such as traffic, carriers or price. 

� Near real time IDD routing plan. 

 




