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Abstract

The purpose of this research was to build an Information System based solution which would
help address challenges of slow CDR requests, inaccurate response to requests, workload of data
mining procedures and the risks associated with connecting manually to live database exposing
live database to risks. CDR mining and analysis system is an electronic data mining and analysis
system which is intranet based for security reasons. This system was developed to address risks
(preventing write aces to the live database) that are associated with manually connecting to the
live billing database to extract Call Detail Records (information relating to an individual) and at
the same time reducing work load on the IT team of Tel-One and letting them focus their
attention on other important tasks. The system enables authorized users from the relevant
departments to be able to conduct CDR mining and analysis from their relevant department and
have their results displayed for their use pronto by emailing function which encrypts the data as
pdf and sends it as an attachment. The system was also developed for use to react to external
customers known as subscriber to react to their itemized bill request as well as create a summary
explanation for the result produced to ensure that the request answers exactly what the user
requested. The researcher carried out a thorough research of the problems mentioned above using
fact finding methodologies. The researcher used interview, observations and questionnaires to
research the project. After analyzing the gathered information the researcher developed the CDR
mining and analysis system Dby implementing system development tools namely PHP
programming Language Java Scripting (JS) and Mercury Mail for sending email, MySQL data
base for storing the data Dreamweaver for integrated development environment and apache

which supplied a web server for handling http protocol connections over the internet.
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Chapter 1: Introduction

1.1 Introduction

CDR, (Call Detail Record) Mining and Analysis System will be an inside system restricted to
internal users within the organization. This system will be used by users in the organization to
mine data pertaining to calls made as per their queries effortlessly there by easing the pressure of
work on IT personnel. The system will mine data based on filtering rules specified by the user,
apply some parameters to analyze the data. the system will be able to give an explanation of what
filters rules and parameters have been used to arrive to the presented output. The complete data
mining process will be done electronically by the system after the user specifies the required
input. The system will be able to limit the time of CDR requesting and result by making e-mail

able to the destination email.

1.2 Background of the study

According to Harold R. Kerzner (2003), background of study refers to information essential to
understanding of a problem or situation. It can be well understood as the statement identifying
where the study well emanated from. Tel-One has state of the art business systems and hardware
aggressive enough for the telecommunications industry. However a slight inconsistency can be
noted if the flow of call data records is analyzed critically. Network Inventory System (NIS) is
responsible for collecting CDRs from the exchanges and pushing them to the billing server for
billing purposes other systems are in place to monitor the collection and storing of CDRs before
they are collected by the NIS. Unfortunately there is no system that supports the mining and
analysis of the CDRs once they are collected. This dissertation study attempts to address this

inconsistency to result in a much efficient muscle of IT resources for the organization.

Background of Organization

Tel-One (PVT LTD is a telecommunications services company partly owned by the government.

Tel-One is the only provider of fixed telecommunications services in Zimbabwe. It offers

internet, landline telephones, terrestrial and satellite connectivity and Internet Service Provider



serves known as Com-One. In technical terminology summed as voice data and internet services.

The products are explained later in this chapter.

Historical Development

In 1999 PTC (Posts and Telecommunications Corporation) was unbundled into its distinct SBUs
(Small Business Units) namely Tel-One, POSB, (Post Office Savings Bank), ZIMPOST
(Zimbabwe Postal Services) and the birth of a new youngster NETONE to participate in the
industry as a mobile telecoms operator. Immediately in 1999 Tel-One complied with all the
necessary requirements of Zimbabwe telecommunication and became registered as a separate

entity under the Companies Act 1of Zimbabwe of 1890.

As any telephone operator in Zimbabwe, Tel-One’s activities are governed by a regulatory body
called POTRAZ (Postal and Telecommunication regulatory Authority of Zimbabwe) this is

responsible for gusseting rules in the industry and punishing foul play in the industry.

Currently, due to competition and technological trends Tel-One has lost its monopoly powers to
the new entrants in the industry. In place is an Oligopoly kind of market in existence. There are
four telephone operators in the industry and whose activities directly affect each other. The

following are the operators and their and their relevant market;

TELONE FIXED OPERATOR
ECONET MOBILE OPERATOR
NETONE MOBILE OPERATOR

TELECEL  MOBILE OPERATOR
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Fig 1.1 Tel-One Organizational Structure.




1.2.1 Vision
Tel-One’s vision is to be the hub of excellence in providing multi-media telecommunications

services in Zimbabwe.

1.2.2 Business Strategy
According to Michael Porter (1994), Strategy is a plan, Business strategy is a well-articulated

vision of where a business seeks to go and how it expects to get there. It is the form by which a
business communicates it goals. Management constructs this plan in response to market forces,
customer demands and organizational capabilities; market forces create the competitive situation
for the business, customer demands comprise the wants and needs of the individuals and
companies who purchase the products and services available in the marketplace whilst
organizational capabilities include the skills and experience that give the corporation a currency
that can add value in the marketplace. The main idea is to come up with a product offering that is
distinct or unique, each business will have a per level plan that is the strategy which is updated

at every time to time basis this is given guide by the mission, vision and core-values.

1.2.3 Core Values
According to Modern (1997), values provide a wider framework by which we define a mission,

objectives and strategies. Values form the foundation of the business as well as governing the
behaviour of employees. Tel-One core values are that in pursuit of its vision and mission, Tel-

One upholds the following principles and core values:

1.2.4 Mission Statement
According to Henry Mintzberg and H. Fayol (1975), a mission describes the organization’s basic

function in society, in terms of the products and services it produces for its customers. Tel-One
mission is to efficiently provide multi-media telecommunication services and to link Zimbabwe

to the outside world through honest and motivated teams.
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e Excellence
Continuous improvement on innovations guided by autonomy, self-esteem and empowerment
e Honesty /Ethical Practices
A work ethic founded on trust.
e Hard Work
Aim to selfless commitment and dedication to duty by motivated, recognized staff with a
charismatic leadership.
e Team Work
A unity of purpose of a loving family focusing on customers and social responsibility.
e Reliability
Upholding the virtues of integrity and professionalism.

1.2.5 Departmental Mission
Provide it services to support Tel-One strategic goals in the most efficient and economical

methods possible by leveraging technology and resources.



1.2.6 Departmental vision
Establish and execute a strategic it direction that will align with and support business programs

and initiatives in a fiscally responsible manner. Understanding the business processes and

identify the technology that will improve service delivery.

1.2.7 Departmental Strategy
Described as overall plan of the manner in which an organization will intend to spread and use

the IT resources and technologies in attainment of the cooperate objectives. It entails all the IT
policy made by the IT department the tactics it wishes to employ at a certain period regarding the
attainment and use of such. Primarily it focuses on a department’s expenditure towards IT and IS
resources. Michael Porter (2003)This is when an attempt is made to align the business strategy
against the IT and the IS strategy The business aims to set itself ahead of its competitors in the
industry by becoming a world class leader thereby creating operational excellence by well
addressing this integration, with the efficiency of the company's spending on technology; how
people, for example the organization's customers and employees, exploit technologies in ways

that create tremendous value for the organization, Michael Porter (2003).For Tel-One,

e To enhance and maintain an integrated and secure IT platform, that enables Tel-One to
do its business using technology to gain competitive advantage.

e To ensure that Tel-One ICT users are well informed of their responsibilities and roles as
regards computer equipment and business data thereby guaranteeing the correct and
secure operation of information processing facilities.

e To have an improved response time to fault attention and resolution

e To improve up-time of IT software and hardware and reduce down time to zero

e Great team work

Departmental Motto
-We see solutions while others see problems-

1.2.8 Problem Definition
This is a summary of the problem to be solved. This statement illustrates the scope of the

problems to be solved by the project that is to be undertaken. It emphasizes on the scope of what
does this project need to do for u by pin pointing to us. The statement will point to the next step

which is planning what to do about the differences that is the planning is what is to be done,

6



Bently, L (2007) to address the problems. The problems being faced with the current operations
are noted and then refined to form a list of separate problems that need to be addressed. The
project Problem Definition, list of problems to be addressed by the project that have been noted
are as follows.
e Originally with sufficient approval the IT team is the one that mines these CDRs
manually from billing databases.
e The flow process of CDRs request and feedback takes long.
e The constant manual database connections and queries expose the data to human
disturbance.
e the CDR mining function adds on much work load to the IT team which can be done
electronically
e The CDRs that can be mined are those of a much later time the average time is 2 days
away for internal requests
e The process of CDR mining itself is time consuming
e Manual CDR mining and filtering is a series of processes which makes it easy to pass
incorrect parameters for example filters and may require redoing and even that the result
may even go without being noticed that its results are not so correct as there is no means

to notice that the result is exactly what was requested.

1.3 Aims

To create an Information system based solution to remove manual CDR mining from the IT team
and enable the inside organization users to mine their own CDRs as and when they need them.
The system should also maintain data security to private organizational data, CDRs

The system should also ease work load of the IT team by removing the CDR mining and analysis
function to the respective users who require the CDRs. The system aims to limit manual
connections to the live database which make it prone to human errors, and unintentional

tempering. The system will provide a record of all the filters used to mine the data.

1.4 Objectives
According to Selah (2009), objectives are a specific result that a person or system aims to

achieve within a time frame and with available resources. According to the business dictionary,



objectives are basic tools that underlie all planning and strategic activities which serve as the
basis for creating policy and evaluating performance. The projects objectives have also been
styled in respective manner against the problems definition.

e Enable relevant users to be able to mine CDRs

e Eliminate manual CDR analysis

e Eliminate manual connections to live database for CDR analysis (using read only access)

e Provide more up-to-date CDRs for external clients forwarded by customer services

e Make CDR results available faster

e Ease work load of the IT team

e Provide an electronic CDR mining

e Provide a rule based analysis of CDRs

e Provide CDR filtering

e To provide a result explanation after applying the mining, filters and analysis rules/

parameters.

1.5 Instruments
This section illustrates explicitly the instruments to be used to develop the proposed system. The

instruments required would be as follows;

JavaScript (JS)

JavaScript resides inside HTML documents, and can provide levels of interactivity to web pages
that are not achievable with simple HTML. This is an interpreted computer programming
language which is part of web browsers it has implementations to allow client-side scripts to
interact with the user. See Justification of instruments.

Source: http://www.java.com/en/download/faqg/java javascript.xml accessed 2013-08-04 17:51

Dreamweaver 8 (Integrated Development Environment)
This is an IDE (Integrated Development Environment) with leading web development tools that
aid efficient design, development and maintenance of standards-based websites and applications.


http://www.java.com/en/download/faq/java_javascript.xml

Dreamweaver 8 provides a powerful combination of visual layout tools, application development
features, and code editing support. See Justification of instruments.

Source:  http://www.adobe.com/support/documentation/en/dreamweaver/dw8/releasenotes.htmi
accessed 2013-08-04 17:52

Xampp (Integrated Development Platform collectively cementing Apache, MySQL, PHP +,
phpMyAdmin )

This is a developers platform application which is used to integrate Apache, MySQL, PHP +,
phpMyAdmin, Webalizer, Mercury Mail Transport System for Win32 and NetWare Systems
v3.32, Ming, FileZilla FTP Server.

Source: http://www.apachefriends.org/en/fag-af.html accessed 2013-08-04 17:52

Apache (Web Server-contained in Xampp)

Recognized as the world's most popular Web server which has played a pivotal role in the
growth and development of the world wide web. A web server being a computer program that
delivers (serves) content, such as web pages, using the Hypertext Transfer Protocol (HTTP), over

WWW.

PHP (Programming language contained in Xampp)
Web based server side scripting language

PHP-MySQL (database system contained in Xampp)

PHP and MySQL combine to be an easy yet powerful way to create dynamic web pages that
actually interact with web based application visitors. HTML can create useful and well formatted
web pages. With the addition of PHP and MySQL you can collect data from your users, create
specific content on the fly, and do many other things that HTML alone can't do. See Justification
of instruments.

Source: http://dev.mysqgl.com/doc/ accessed 2013-08-04 17:56



http://www.adobe.com/support/documentation/en/dreamweaver/dw8/releasenotes.html
http://www.apachefriends.org/en/faq-af.html
http://dev.mysql.com/doc/

phpMyAdmin (Database Management System-contained in MySQL for MySQL)

This is a free software tool written in PHP, intended to handle the administration of MySQL over
the Web. phpMyAdmin supports a wide range of operations on MySQL, MariaDB and Drizzle.
Frequently used operations (managing databases, tables, columns, relations, indexes, users,
permissions and other DBMS related operations) can be performed via the user interface, while
you still have the ability to directly execute any SQL statement. See Justification of instruments.

Source: http://www.phpmyadmin.net/home page/index.php accessed 2013-08-04 18:02

Justification of Instruments

The chosen instruments will enable an effective solution to be crafted for the problems

mentioned in the problem definition.

APACHE is a leading webserver which will allow the system to be web based and ease as it also
allows a level of code support for development activities. This will offer a very high response to
users queries as the result are sent via email and the system will be web based and will be

available pronto see in this chapter Objectives bullet 4 and 5.

PHP is a powerful scripting language which can attain a high level of interactivity for the

dynamic web pages for the web based application.

MySQL has a powerful database engine called ISAM which offers one of the fastest query
manipulation speeds desired for data mining and is able handle vast sums of data and mass
simultaneous complex query execution. This will offer a very high response to users queries see
in this chapter Objectives bullet 4 and 5. Tel-one currently uses MySQL. MySQL database will
be easy to use as the organization is already familiar with MySQL databases hence any
maintenance will be made easy. Moreover it will add a degree of ease when the proposed system
will interact with the other systems currently present at the organization, easy integration with
the current software infrastructure will be experienced. MySQL data base offers a high degree of
security for the system will carry important data for the organization

PHP MYADMIN is a database management system which is ached into the Xampp platform for

supervising the MySQL database hence its usage is simple and will allow easy query execution
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and CDR relating data movement and operations to be secure. phpMyadmin offers a very high

degree of security

DREAMWEAVER is an IDE most compatible for use in integrating php and java scripting

language. It offers some auto code generation utilities making development ease.

To supervise the movement of data from live database to systems database during mining
XAMPP is a development platform most compatible for use in integrations listed above which
makes it very simple to use the combination of java php and mysqgl limitless and effortless.
XAMPP also offers mercury mail which is a handler for mailing activities which are needed to

mail the mining results in the system.

1.6 Justification of Project

There is an increased need for such a system as currently all the systems in use have a gap that
reflect the inability to address problems mentioned in the problem definition, and as such
requires such a system to be implemented. The system will use a MySQL based database this
will not be difficult to implement as the current database is already running on oracle and hence
oracle DBMS is already there. This system will reduce work load from the IT team reduce
potential disturbance of live database through manual connections to the live database. It will
improve the decision making of internal users based on the timely CDR availability of analyzed
CDRs. The CDRs with an explanation of the rules, filters, and analysis parameters will make it
easier to identify where incorrect filters, and the like. have been applied. The potential users and
management of the IT department have shown zeal towards the system, suggesting that its user

acceptance will be greater with the support of most of the stakeholders of the proposed system.

1.7  Conclusion
The CDR mining and analysis problem has been well spelt it this chapter and has been noted that

remarkable benefits will be enjoyed by the users if the system is developed.
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This chapter has introduced the project by clearly identifying, formulating and stating the
problem definition, aims, objectives and justification of the proposed system. it is now important

to come up with a project plan for the identified problem.
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2 Chapter 2: Planning Phase
2.1 Introduction
According to Koontz, H et al (1968), “Planning is deciding in advance - what to do, when to do
& how to do. It bridges the gap from where we are & where we want to be”. A plan is a future
course of actions. It is an exercise in problem solving & decision making. Planning is

determination of courses of action to achieve desired goals.

This chapter is focused on why build the system, a critical analysis of whether it is worth-while
building this system and a clear plan of how proceed with the research study. It critically tests to
see whether the development of the system should be continued; there is a focus on the system's
business value, its contribution to the organization which are tangibles and intangibles, if the
organization will experience any losses due to the investing into this system. This chapter will
focuses on the feasibility of the system technically if there is sufficient technical know-how and
expertise. Economically if the organization will benefit materially, gain a monetary benefit from
the introduction of the system directly or indirectly. The social groups affected indirectly or
directly if they will positively advocate for the system and find it useful. Lastly a work plan will

be created.

2.2 Reasons for building the system

The fast changing business environment is one of the greatest influences contributing to the
building of the system. Information needs to be made available and well-presented when needed
so that the internal customers can make decisions that they need to make immediately. Whether
be it fraud mitigation by the external users, could be the police and the like. According to

www.telephonytp2013/businessnewsdaily.com (accessed 22 August 2013), The information

should be presented as soon as required. This also applies to users inside the organization from
network designing which require to make immediate analysis and decision to contributed to
business continuity and for example the system may help identify lost CDRs which is lost money

because a CDR mean money, it’s a record of money.

The building of this system has been highly propelled by the frequent requests from the internal
customers who constantly require filtered data and analyzed data as per varying requirements.
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Further and most importantly the processes of data collection filtering and analysis has been time
consuming and highly disturbing to the system administrator of the billing system and the
interconnection department as the queries change they require varied time frames to be
accomplished and terribly disturb other constant processes as it moves their concentration from
their usual business task and responsibilities to responding to the CDR queries for indefinite

times.

This system will enable the systems administrators at Tel-One to have ease of pressure of work
as they will not conduct manual CDR mining anymore. The development of the CDR mining and
analysis is a further extension of the current systems available at the organization which supports
telephony business within the organization, thus this will add more business value in to the

organization.

The system will now provide a dynamic and flexible CDR mining for the respective users which
is automatic and instant and provide an explanation for the results so that the customers get the
information they need and how they need it, pronto (where and when needed).

2.3 ldentify business value

According to Sward. D, (2006), he defined business value as “the benefits that can be achieved
by embarking on the project that will increase the goodwill of the business in terms of efficiency
and effectiveness.”

The system development will cause the business to react much faster to the queries and mitigate
fraud and eventually gain greater control over the business processes. The system administrators
will be afforded a job description more stable and less indefinite process and allow then to

concentrate more on their core job description tasks.

This system will cause an increase in the confidence of database reliability as the analysts will no

longer access the live database directly as will exposes it a great risk of disturbance and more.
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The CDR system is a value adding system which will add material value to the business by
enhancing the current systems and reduce risks which will potentially cause losses which can be

converted into great money values.

2.4 Feasibility Study

Bentley, L and Whitten, J (2007) he defines feasibility as, “the analysis of a problem to
determine if and how it can be effectively solved. Feasibility study is the process of determining
whether the system to be developed by the system developer offer solutions to the defined

problems.”

The Feasibility study helps to critically analyze the worthiness of the system based on four
perspectives namely Technical, Economic, Social and Operational. The analysis is examined
below. For a system to pass feasibility it should score satisfactorily in the mentioned
perspectives. It is not an insane practice for organizations to indulge into projects which may
seem to be economically unfeasible in the current times because sometimes business comes at a
cost when your competitors become skilled and acquire high-end technology, organizations may
end up acquiring them as they have become costs of doing business, or else acquire this
technology ahead of others to become a world class leader in the respective industry and as if kill
competition. Otherwise it is essential that a project passes economic feasibility and all the other
feasibility study perspectives for it to be undertaken by the organization with poise, self-

assuredly.

2.4.1 Technical Feasibility
Norman, R, J (1999), he cites that “Technical Feasibility is the measure of the practicality of a

specific technical information system solution and the availability of technical resources. It
measures the extent to which the system can be successfully designed, developed and

implemented given all technical constraints”

Analysts and programmers that are ready to contribute to the development and support the
implementation of the CDR mining and analysis system are there and the analyst has had a good

history of such project development and control of such systems. The analyst has also had an
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industrial experience working in the telecoms environment for 12 (twelve) months in the
respective organization Tel-One and a 5 (five) months industrial experience in the respective
department that the system is intended to be implemented, IT Business Systems department for
Interconnection Systems administration and management. This will form a very strong interface
for easy relating between the parties forming a strong interface between the analysts and the
programming team. Through-out the whole organization all the users are computer literate and a
considerable ratio is skilled in ERP systems currently being used hence very little user training
will be required.

2.4.2 Economic Feasibility
According to Castro et al (2002) he propagates economic feasibility as, “a method to find out

whether the benefits expected from the new system outweighs the incurred costs of carrying out
the project”. For economically feasible systems the system should overall result in an excess of
benefits over costs to pass the economic feasibility study hence otherwise a cash-flow sensitive
organization may discredit it due to its demand for more money resources but may be forced to

conduct further study based on the value it may bring the
The CDR system is a value adding system which will add material value to the business by

enhancing the current systems and reduce risks which will potentially cause losses which can be

converted into great money values.
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Table 2.1: Economic Feasibility Test

Reduced risk from live database

*see notes

(calculated as per Earnest and
Young conventions for risk

provisions)

5000

5000

5000

5000

5000

Increased customer satisfaction

*see notes

5600

5600

4800

4800

4800

Theft control and fraud

recovery

10000

10000

9800

9800

9800

Total Tangible and Intangible

Benefits

20600

20600

19800

19800

19800




Systems Analyst 4000 0 0 0 0
(400hrs@$10/hr.)

Programmer (300hrs@$10/hr.) 3000 0 0 0 0

User Training *see notes 1000 0 500 0 0

20 New computers Already 0 0 0 0
available

1 servers 2000 0 2000 0 0

UPS Already 0 0 0 0
available

UTP cables Already 0 0 0 0
available

Analyst Programmer
(Maintenance)

1000

2000

2000

MySQL database server 50 0 0 0 0
Adobe Dreamweaver 50 0 0 0 0
Total Developmental Costs 10100 0 2500 0 0

2000

2000




*see notes

Computer Usage

0 500 1000 1000 1000
Database license *see notes 500 500 500 500 500
Equipment Maintenance 0 1000 1000 1000 0
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Notes

Data base license

Cost is expected to increase due to the increase in the users allowed to access the
system. In the following year concurrent users are expected to increase as the system
will have gained sufficient acceptance and users have gained confidence and are
comfortable to use the system and exhaust its full potential. The number of users will
fill to maximum possible capacity.

Maintenance Fees
Estimated to initially prevail in the second month and maintain a constant cost through

the years.

The Analyst Programmer

Costs are expected to increase for the same reason with introduction of new client base

group

User Training

Includes costs of refreshments and snacks for the initial training for all the users across
the regions, the later will be a provisional training fee suppose any major changes need
to be done and also for training due to changes from maintenance activities the cost
will be summoned to cover any means to be used to communicate and train the users

of new utilities or changes as forth.

Increased customer satisfaction

Value added by the system is expected to increase the subscriber base of Tel-One
through increased customer satisfaction by the value added by the effective response
of CDR mining re quests more over the usage of the system will improve the quality
of the network by helping to monitor the network, by analyzing call routing calling

behaviors patens and trunk sizes through the effective use of the system.
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a) Return On Investments (ROI)
According to Alvarez (2007), “Return on Investment determines the lifetime profitability of
different investments”. A positive ROI shows that a project is viable as there will be a return to
the initial investment while a negative ROI shows that the project is not viable as there will be no
return to the initial investment. Since the ROI is highly positive, this suggests that the project is

viable.

(20600+20600+19800+ 19800+19800) — (11600+4000+4500+4500+3500)

(20600+20600+19800+ 19800+19800) *100

ROI =65.223%

Advantages of return on investment

e |t measures the rate of return on investment on the overall project.

e It is a simple way of calculating return on an investment

Disadvantages of return on investment
e It ignores the timing of costs and benefits

¢ Does not take into account the time value for money

b) Net Present Value analysis

Many scholars defines it with many jargon but in another simple way, Randall (1996) simply
puts it across as “the value an investment must represent today on a discounted cash-flow basis
to make an investment worthwhile after taking into account the cost of the investment”. NPV is
an appraisal technique with discounted cash flows by which adjustments are made to take into
account the reliability of the project and realizes the time value for money in the project flows. It
makes use of the discounting rate factor. It does so by discounting the future cash flows by a
percentage known as the Discount Rate. This method is mainly applicable where cash flow
projects are for a number of years and not only for one year since it might be misleading.
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Fomular;

Net present value = }; yearly Cash flow / (1+r)*n

Where n = base year, r = discounting rate

r=10.09

Z (9000+16000+15300+15300+16300 )

(1+0.09)"

=  value of discounted cash flows at year 5= $46730.0 6

Advantages
e |t takes account of the time value for money

e Can determine the profitability of the whole project.

Disadvantages
e It ignores the returns on cash flow if a project pays back early or late.
¢ Discounting rates are simply fictitious because it’s a mere estimate.

e Coming up with a discounting rate in itself can be difficult

2.4.3 Social Feasibility Study

According to Dennis (2010) specifies, the main aim of social feasibility study is to evaluate how

the project is likely to impact on the stakeholders at large. Social feasibility focuses on

identifying the project beneficiaries other than the company and its clients but considers the

wider society”. Evidently social feasibility study attempts to analyze how the system acceptance

is likely to prevail. It looks at the users and other stakeholders of the system how they will be

affected by the proposed system as it is implemented and how they will likely respond to such.

The people within the organization who frequently require CDR information will like the system

and it will most unlikely face resistance as the users have pleaded for such a tool which will
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allow them to serve the interests of their customers, without seeking assistance from the IT
department. The IT team will advocate for its internal customers to use the system as it will
reduce them from the burden of workload by divorcing them from tasks of CDR mining and

analysis.

2.4.4 Operational Feasibility
According to Michele, E (2008) he cited “operational feasibility aka known as organizational

feasibility, deals with the effects of the system on the stakeholders in the organization and
whether the system will be a welcome development to management”.it attempts to study how the
system will impact on the business processes and operations. A system that fails in this study
will be one that falls short to fuse into the complex processes in the operations of the
organization or one that will fail to simulate the organizations processes or ones that will require
a change in organization stricter business re-engineering where the stewardship of the business
are reluctant to do so. But however it remains for the analyst to advise; According to Michael
Porter (2007), “or organizations to completely embrace the power of IT and accomplish their
vision of being the world class leader in their industry they will require to conduct business re-
engineering”, D’Aveni (2007) in his study towards the information systems triangle where
business strategy aligns with organizational strategy and information systems strategy and
causing shifts in business processes.

The system will help complement business activities for example fraud analysis by a mere
looking at the results from analyzed CDR Data even sending complex queries which the system

can respond to with ease..
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2.5 Work plan

Work plan is a timed schedule for events used to control the commencement of a project. Gantt
came up with such a by using pictorial depiction of the schedule of events for a given project
based on a chat. The one which became famously known as the Gant Chat,. Michele, E (2008)
The researcher implemented the Gant chart to illustrate the schedule of events.

Start date of plan ... 08 August 2013
End date of plan ... 150ctober 2013

Table 2.2 Gant Chart for proposed system development

DATE/PHASE

Proposal

Feasibility

Analysis

Logical design

Physical design and
development

Testing

Implementation

Documentation

Source: Michele, E (2008)

2.6 Conclusion

The project plans have been clearly set out and all tests on the validity of the thesis have been
conducted and the project has passed as feasible hence it is now encouraged to continue with
further research into the project by gathering more fact for the project.
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Chapter 3: Analysis Phase
3.1. Introduction
This chapter focuses on the analysis of the current system where we conduct a detailed study of
the current system. A critical analysis of the current system is conducted in this section. It shall
highlight the various methods used by the analyst to gather information of the current system,
called fact finding techniques. It will help the analyst to gain an in-depth understanding of the
current system from various angles through various fact finding instruments e It also is going to
depict the current system by the use of DFDs and context diagrams and the current systems
weaknesses. The chapter will also further explore other options to evaluate if building a new CDR
mining system is the most suitable option than other means of acquiring a CDR mini and analysis.

3.2. Information gathering methodologies
According to Jefery (2007) Information gathering is the process of acquiring information about

present situations so as to gain an understanding of the state of.

The analyst carried out an interview, issued out a number of questionnaires and further more
carried out an observation study on the IT team as they reacted to CDR mining tasks that they
were presented with for a span of 6 months during his time of industrial attachment, and a further
2 weeks of critical analysis. The analyst used the following fact finding techniques in order to
gain a fair appreciation of the current system;

1. Interview
2. Questionnaires
3. Observation

3.2.1. Interview
According to Kumar (2008), an interview is a conversation between two or more people where

questions are asked by the interviewer to elicit facts or statements from the interviewee, the
interview types range from structured to unstructured. In a structured interview, the researcher

asks a set of predetermined questions, using the same wording and order of questions as specified
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by the interview schedule and structured interviews were used to solicit ate information from the

system users. Evidently;

This is a fact finding technique by which the Analyst structures a set of questions to be asked to
the users of the existing system to be able to gain an understanding of the current system, how it
works, the data storage and mediums used ,currently how data moves through the various process
within the system and its state the processes involved and the like to be able to craft an
understanding which can simulate the processes to devise plans of addressing the problems of
current system.. The analyst chose this technique as first choice because it is an exchange that
helps the analyst to get an overall understanding for the current system physically, logically and
functionally. The technique is usually the first fact finding technique used as it gains a greater
understanding towards a phenomenal and unlock an outside the box appreciation towards the
subject. The interviewer will have room for probing (asking questions to further understand) and
in effect will have a concise logical understanding of the system.

Five arranged interviews were carried out on the days of Monday the 12", 13", 16™ 19™ August
2013. In all cases the interviewer being the analyst.

Interview one was conducted by the analyst with the IT Billing Server personnel at Tel-One. The
interview was scheduled 12" August 2013 from 9.00am to 10.30am which it occurred and was
very fruit-full. 1t enabled the analyst to understand how the CDRs are collected and preserved and

the nature that they take during and after processing.

Interview two was conducted by the analyst with IT interconnection server personnel at Tel-One.
The interview was scheduled 12" August 2013 from 11.00am to 12.30am which it occurred and
was very fruit-full. It enabled the analyst to understand how the CDRs are collected and preserved
and the nature that they take during and after processing which will be used for use against
business partners on the international scale the business partners being other telecoms companies

that the organization does business with.

Interview three was conducted by the analyst with a Network design personnel at Tel-One. The
interview was scheduled 13™ August 2013 from 9.00am to 9.30am which it occurred and was

very fruit-full. It enabled the analyst to understand the various CDR data that the Network design
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department regularly needed and how they usually would request for such. From time to time the

data would enable the personnel to produce information, usage for a particular trunk.

Interview four was conducted by the analyst with the Customer Services Officer at Tel-One. The
interview was scheduled 16™ August 2013 from 9.00am to 9.30am which it occurred and was
very fruit-full. The interview enabled the analyst to find out the processes that are involved from
when an external customer requests for call information and the formats it is then presented in and

how it is made available to the customer.

Interview five was conducted by the analyst with an external customer (subscriber) who intended
to obtain an itemized telephone bill for land line (fixed subscriber line) at Tel-One. The interview
was scheduled 19" August 2013 from 9.00am to 9.30am which it occurred and was very fruit-full.
The interview enabled the analyst to find out how the customers felt about the current service,
how long it took for them to get the itemized bills and if the information it presents is useful

enough for their needs.

The interviewing technique was successful in gaining the needed information but during the way

the following pros and cons were witnessed by the analyst also see appendix
Advantages of using Interview

e The interview enabled the interviewer to obtain non-verbal cues of the interviewee such
asbody language for example reluctance to release information that is private or sensitive

e The interview enabled the interviewer to gather facts of interest raised in the interview by the
interviewer’s answers and build more questions along that direction.

e The interview made the interviewer feel as if he/she is part of the development process this
caused motivation and enthusiasm which lead to the interviewers participating more going a

further mile as drawing the logical flow of CDR files currently used in the system.

e The Interview may be impractical due to the location of interview. However the analyst
conducted the interviews at the interviewees’ respective offices on site. During the course of
the interview the interviewee took the analyst for a guided tour to understand more on the

processes involving the data in question for his research study to become much practical as
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well as the relevant equipment and systems. This made the interview more practical and

improved the gathering of facts upon the system.

Disadvantages of using interviews

An interview is critical, it required careful planning for it to be successful and gather the
correct data, as so it took continuous good analysis of what the analyst intended to get out of
the interviews and how exactly to ask for such in the most appropriate manner, this meant

skillfully plotting questions.

Interviewing is very time consuming and therefore it is a cost involving and reduces
production as it takes the employees off their work, this initially poses a disturbance to the
interviewer who works under pressure or needs to meet deadlines that the interview may be
consuming his time. Hence interviews need to be planned well ahead so that the interviewee

has already set aside for the interview in advance and is not disturbed from his work.

Success of interviews was highly dependent on the systems analyst’s interpersonal skill as
the interviewees’ kept on drifting off the expected course of the interview an sent various
body language from reluctance to give off private information to excited this requires skill to
keep the interviewees interested and motivated to give off information, to maintain
participation. The interviewer should use the non-verbal cues to drive the conversation and

ponder on his agenda objectively.

3.2.2. Questionnaire

According to Kumar (2008), A questionnaire is a group of printed questions used to collect

information from the people who answer them (usually called respondents) evidently;

This is a fact finding technique in which the analyst will have to draw up a set of questions and

present them to respondents the respondents will answer the question at their own time and place

and return them by casting them into a sealed box. The major emblem of this technique is that it

promotes privacy of respondent’s response. That is why the analyst decided to imply its usage in

his fact finding process, it allowed him to gain information that may be sensitive and or otherwise

may have been left uncovered but discovered in a later stages of project development. Hughes and
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Douglass (2003) Software Projects Management states, any further elements discovered in a
much later stage may be more costly to address otherwise had it not been discovered and

addressed earlier.

The analyst set out a number of questionnaires to find out the perception of the external users.
The questionnaires would draw up an honest opinion to back-up the responses of the external

users interviewed as mentioned above and their personalized opinion, also see appendix

Advantages of using Questionnaires

e Anonymity was promoted as is in most questionnaires asked will give an honest opinion
rather than when the respondents knew that they were being observed their responses will be
biased.

e The respondents gave honest answers and used their own pace so they gave an honest and

relaxed response.
Disadvantages of Questionnaires

e There was no room for asking questions, where some answers given were not clear hence
some respondents ended up responding with spoiled answer that is. not applicable answers or
not directed to the question.

e The questionnaires restricted the respondents’ answer by the guided questioned posed in the
questionnaires; hence the customers were only restricted to answering only questions
directed to the questions given in the questionnaire.

e The questionnaires used a sample of the population which was assumed to represent the
whole population which is however not necessarily true in the real world though it gave an

idea from the sample of the selected target audience.

e  Some questionnaires that had unclear answers were considered as spoiled questionnaires, and

hence the patient’s opinion was lost
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3.2.3.  Observation
According to Kumar (2008) This involves a direct interaction and observing how people work in

the existing system and how the existing system itself works. Evidently;

This is a fact finding technique in which the analyst gains an understanding of the current system
by mere perceiving the respondent as he carries out his regular activities being investigated that is
all processes concerning CDR data mining activities and analysis and noting down key elements,
facts found. In this technique the users of the current system are observed by the
analyst/interrogator to gain a firsthand insight of the actual system fragments or comprehensively,

its processes and procedures and how it works, the problems associated and the flaws within it.

Lastly to get the part of the system analysis together an observation was conducted on the 21% to
23" August 2013. The analyst had an industrial attachment for six months where he had another 6
(six) months understudying billing processes and handling CDR requests and billing processes.
The observation conducted here was to fully study how other IT personnel reacted to the CDR

data-mining process requests, also see appendix

Advantages of using Observations

e Observation presented firsthand information of how IT personnel reacted to CDR mining
requests the processes and sequence of procedures.

e  The observation did not require any planning

e  The observation is a production conscious technique; it did not cause any loss of production
or compromise CDR mining and analysis time for the IT personnel during the course of the
observation.

o It provided a practical implementation and validation of facts gathered in the interviews
giving a better understanding of the system practically.

e  The observation offered clarification and identification of certain system elements which
had been in the interview, as well as Identify inherent traits of the miss-harps in the system
like the fragments of mined CDRs which may be duplicated in various formats during

mining processes.
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Disadvantages of using Observations

e Some of the attendants acted biasedly when they were observed because they knew they were
under observation.
e  Some clarification was required here and there which declared interrupting the on-going

process.

3.3. Analysis of existing system

Having gathered and obtained the necessary information utilizing each of the information
gathering techniques, analyzing the gathered information to come up with process and data
models of the current system used. The analysis process covered the analysis of inputs, processes
and outputs of the system obtained during information gathering. The major aim of this process
was to understand the current system so as to develop a blueprint for the development of the new
system. , the result of the analysis is as follows.

/An individual subscriber makes a call. The call details is captured by a switch at the relevant
exchange and relayed until it reaches the billing server for billing to be conducted. Situation may
arise where the users internal to the organization (Network Design Department, interconnections
department and the like.) and external user’s subscribers, police and other bodies may require call
information. When such a situation arises the customer will make such a request which will be
issued, external customer via Customer Services Officer and internal customers via the respective
departments’ manager and approved by the data administrator in the IT department. Once the
request is approved it is submitted to the IT personnel for data mining to be conducted and an
analysis is carried out. The IT personnel will forward the response to; for internal customers, to
the respective departments’ manager who will forward it to the relevant customer who made the
request. For external customers it is forwarded to Customer Services Officer via mail or hand
collection. Call Detail Record is very sensitive information for whose use is only restricted to the
Network Design, IT, Interconnections departments’ use only. Any other departments requiring
use of the data will have to issue a written request to the Technical Director himself and gain a
response based on his response. No one is allowed to conduct a mining request request a query

which will exceed the number of preset records allowed to his profile.
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During the actual process of CDR mining, CDR data is captured by a switch at the exchange. The
CDR is forwarded by NIS (Network Inventory System -the system itself is a large multi-use
telecoms system responsible for full billing process and network equipment inventory) to the
billing server. It personnel will conduct a manual connection to the data base and implement the
use of generic tool to mine the data and analyze it in a form required by the customer as per the
presented request. The IT personnel will copy the CDRs from the live billing server database via
the manual connection to the live database and copy the CDRs to a local disk that is work station.

The data is saved in file and analyzed via different general purpose software.

3.4. Process Analysis
According to Burkan (2005) “An activity diagram illustrates the dynamic nature of a system by

modelling the flow of control from activity to activity. It represents an operation on some class in
the system that results in a change in the state of the system”. Typically, activity diagrams are
used to model workflow or business processes and internal operation in the mining and analysis
process. It illustrates how process control will be retained and handed over to spawning

processes.
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ACTIVITY DIAGRAM FOR THE PROPOSED SYSTEM

MO (Mining Officer)

CSA/ITERC *see list of acronyms

Start

Enter mining

Is set=allow
or preset =
true

Allow or set

preset=true

Key

Process

Sequence flow —>
Input/out activity :
Decision point of system O
Start of system or end O

Sorce: Burkan (2005)

and analysis
parameters

Chose scope of records in
question from
request/query

Generate file name and
create relation
CDR_details_ temp *see
foot note

Create replica of
CDR_details_main into
CDR_details_temp

Apply mining and analysis
parameters /rules

!

Create reasoning explanation

for results

N7

*Note
CDR_details_temp file is a relation or table

created automatically by the system when a user
attempts to conduct mining and analysis activities it
use name  convention (CDR_details_temp
username+date+time)  see explanation  on

CDR_details_temp under Database design section.

Draw up results

/ Show results H

Fig 3.1Activity Diagram the proposed system
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3.5. Data Analysis

Kumar (2008) defines data analysis as the process of evaluating data using analytical and logical
reasoning to examine each component of the data provided. This form of analysis is just one of
the many steps that must be completed when conducting a research experiment. Data from
various sources is gathered, reviewed, and then analyzed to form some sort of finding or
conclusion. There are a variety of specific data analysis method, some of which include data

mining, text analytics, business intelligence, and data visualizations.

3.5.1. Context Diagram and DFD
According to Bentley (2001) System Context Diagram (SCD) in software engineering and
systems engineering is a diagram that represents the Actors outside a system that could interact
with that system. This diagram is the highest level view of a system. All entities are either people
or external systems and the major process in the middle will be the system itself and no data

stores are shown in a level 0 DFD.

The symbols used by the Data flow diagram are as shown by the key

DFD KEY

KEY

- - "

Data or Information Store

» Information Flow

Fig 3.2 Key for Context Diagram
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CONTEXT DIAGRAM FOR CDR MINING AND ANALYSIS SYSTEM
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Fig 3.3 Context Diagram/level 0 DFD for CDR mining and analysis System
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3.6. Weaknesses of current system

Currently CDR data mining and analysis was being done manually by the use of generic general

purpose tools and the data had to be imported to a text-pad file for use and manual calculations

will be conducted on that data analyzed. This system had many inconsistencies late-lone to

mention the processes of requesting the CDRs and the complete set of sub processes to ensure the

result of the request was sent. This section analyses the weaknesses of the current system

critically and the later will break them down into functions of the system aka functional

requirements.

The system had the following challenges;

It takes too long for CDR mining request to be approved and to be responded to as the
request has to go through many channels for approval before the request is actually
processed. Generally, the flow process of CDRs request and feedback takes long.

The data mining process takes too much employee time and processor time for the IT
personnel conducting the CDR mining because the process is conducted on the IT
personnel’s workstation (work desktop PC) and the processor time on his machined is
greatly chewed and he is un able to conduct other processes until the CDR mining process is
complete

The process of CDR mining will take time and requires accuracy and as it is done by a
human, problems of human error are inherent the current system however will face such a

challenge.

Sometime the IT personnel may forget what was the mining rules applied to arrive to a
particular result of mined CDR data. The system does not provide an explanation of the

results stored.

The CDR mining process required that the IT personnel conduct a manual connection to the
live database which contains the CDRs, this causes a completely high risk to the live

database, as the database will be prone to being subjected to harsh changes which will cause
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ail effects to the organization. This is as if a light phenomenal from a general eyes
perspective but very critical if you understand it from the light of the importance of the data.
This server keeps the most precious data of the whole organization which is the only data
most closely related to money values. Hence any such potential vulnerability should be

minimized at all costs.

3.7. Evaluation of Available Alternatives
In the context of the system proposed by the requirements the organization has three options to

acquire such functionality. The organization can either outsource the system from another
organization, improve or consider the systems analyst to develop another system to bridge this
gap in the organizations’ business systems. The options are further evaluated in detail as follows

scholarly;

3.7.1. Outsourcing
Lewis (2006) defined outsourcing as ‘the transfer of an internal service function to an outside

vendor’. In its most basic form, outsourcing is a fancy term for having someone else to do your
work. Outsourcing is buying a software package that will be developed, tried and tested by an
external company. This is generally referred to as the process of subcontracting another firm or

organization to create a new system.

Careful considerations have to be taken into account before such can be opted.it was not
recommended to indulge in outsourcing for the system for the many disadvantages stated.

Advantages

e  The system will be made available and the system will be delivered in very little time.
o Requires less technical staff.as such IT personnel and the analyst as well as the other
individuals will be relieved and can still work on other equally important tasks brought to

their attention
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Disadvantages

It is not recommended to subcontract for the following reasons that where established through

research

e Threat to company confidentiality and security is greatly increase since inner company
information is let out to strangers, (for example knowledge like CDR company drawings and
formulas) CDR is vital and top classified data to the organization and hence subcontracting
such an area is already of tremendously fruitless debate.

e The control of certain parts of the organization that the system has been subcontracted might
be lost to the subcontractor since they will be the ones in charge of monitoring the section, in
this context CDR mining and analysis section..

e Hidden costs are inevitable as there are other costs that may be incurred other than those
specified in the contract of subcontracting. Further costs may be incurred when the company

wishes to review the costs in the light of the aforesaid costs not covered by the contract.

3.7.2. Improvement
According to Lewis (2006),”This involves restructuring of the current system and trying to

improve its efficiency”. This is the process of trying to improve the current system by perhaps
adding new modules. Not necessarily every system can be improved to meet certain requirements
other it becomes improvement by extension. The NIS system can be changed improved by

extension to meet the requirements stated but it comes at a great cost.

e The organization will have to pay for additional licensing

e The organization will have to pay for the programmers expenses and programmer time

e The organization will have to wait until the agreements have been made and agreed which
will take time because the owners of NIS are a multinational and NIS itself is a big system

e Integration will be very complex because the system is big

e The organization becomes too dependent on one system

e The organization will have to pay additional license fees for that module.
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3.7.3. Development In house
Lewis (2006) identified in-house software development as a software package developed to

handle information requirements for a specific type of business. The firm can create a
computerized information system that is specifically for Practical Action. Based on the
alternatives’ evaluations and results of the feasibility study carried out, It was resolved that the
new system be developed because it promoted security of classified data which the system mainly
deals with and that control of such should be retained at all times by Tel-One. The system is less
costly to develop. Below are more merits to the development of the system.

e  Security of classified data CDR is promoted.

e  The organization will not have to pay additional license fees for that module.

o Implementation and integration will be very simple as the system depends only on the
billing server and stands alone. System will be developed in-house tis makes it easier to
implement that is the integrate proposed system with existing system and technology.

e  The organization spreads its strength among independent system hence NIS may not
monopolize the organization for controlling a big arms IT systems in the organization.

e  The Skills of the development team will be improved by the development of the system.

o It is less expensive to implement this strategy since the development team will be part of
the company’s workforce.

e  The in-house development is well in line with company budgetary constraints.

e  The developed system will accurately meet constraints of existing system and technology,
as it will be crafted by the personnel who actually faced the problem.

e  Since documentation is produced at the end of the project, system support can be easy and
maintainable by other personnel (not necessarily those who designed the system).

o It can solve unique user requirements as users will be involved in the development of the
system and contribute what they require

e  The system designed will conform to the needs of the firm leading to the design of a system

that will be effective and efficient.
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Disadvantages
¢ In-house system development is time consuming.

e The organization suffers all the risk if the project fails, quoted from Bob Hughes and Mike

Cotterell (2003) in Software Projects Management.

3.8. Requirements Analysis
This section analyses the requirements of the proposed system. It can be understood as the

strategy to building blocks of the proposed system. The requirements are spelt based on functional

and non-functional basis.

3.8.1. Functional Requirements (Use Case diagram)
According to Chung, Brian, Nixon and Eric (2000), the functional requirements (also called

functional specifications), define the capabilities and functions that a System must be able to
perform successfully. These are basically a list of functions to be created in the system. These can
be used as points of measure for the system to measure progress. They ensure all the requirements
of the system have been met and included in the system. The system requirements will be

depicted using a use case diagram
USE CASE Diagram

According to Shelly, Cashman and Rosenblatt (2009) they described a use case diagram as a
diagram that visually represents the interaction between users and the information system. Use
case diagram is a pictorial representation of the processes in a system. It shows the actor that are
involved and the processes that they conduct, this show an Arial view of function inherent in the

system. This is the starting point for drawing up function requirements.
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USE CASE DIAGRAM FOR CDR MINING AND ANALYSIS PROCESS

IT personnel

ser)

Requests for CDR data to
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May Request for
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sent to MO for approval

Request approved by MO

\(Rmnng and analysis
Send mined and analyzed
data to customer

*Note MO (Grants Preset for max allowed results in a mining and analysis session)

Fig 3.4 Use Case Diagram for CDR mining and analysis process
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Functions

o Create user allowed to access the CDR data and eligible to send CDR mining requests
o User creates a request for CDR mining

o Request approval by MO

o CDR data visual analysis

o Show an explanation of mined data

o Enable Changing mining rules

o Package the result of request and send it via email

o Package the result of request and save it to local disk on workstation.

3.8.2. Non-functional requirements

Security

The system should not at any time allow CDR file of more than 500 lines per particular user as
per company constitution else the system will need three passwords from Technical director,
Super user of system and the head IT to conduct such on extraordinary situations. This constraint
protects CDR data that a promiscuous user may have access and be permitted to mine CDR data
and collect big enough data for malicious purposes. The measure ensures such will never occur.
The security is further ensured by the use of approvals from the administrator for a mining to be
done and a preset approval from the admin can be set too, but with limit of 100 records. The CDR

data accumulates at a rate exponential to that so the CDR data is safe.
Error Handling and Extreme conditions
The system should be well validated and crafted with good error handling

Stability
The system deals with a vast database and hence it need a large amount of processor capacity and
RAM and a good validation to ensure it runs smoothly and is robust. The system should be well

validated to ensure that it does not crash.
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Usability

The system should be user friendly and prove usable to even the most trivial computer user. It
should be usable such as it must be as easy as possible to define mining rule for the system, like
all calls made by 0773 446 556 yesterday.

Operability

The system allow the users to perfume the tasks that they require to perform, the system must be
effective for example the system must allow the users to send a CDR mining request and receive
confirmation with little or no delay and have their query process in a considerably reasonable time

of less than a 1second to minute depending on complexity of query.
Performance

The system must provide reasonable response times by reacting to queries in a very short time on

the vast database efficiently and making sure that the system meets expected quality of output.
System Interfacing

The system should be highly interactive and user friendly this will encourage users to gain very
fast user acceptance of the system and start using it on their own, as explain by Technology
Acceptance (TAM) Model by Davis (1996)

3.9. Conclusion
The chapter has unveiled the detailed description of the current system. All the requirements of

the system have been sufficiently research and a strong understanding of the current processes
functions and data flow have been made. This left it easy for the analyst to begin his designing of

the proposed system and its development.
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Chapter 4: Design Phase

4.1 Introduction

This chapter focuses on the proposed system. Previous chapters have afforded the analyst to well
understand the existing system of how CDR mining and analysis was being carried out at Tel-
One, through analysis based on tools like fact findings and pictorially depicting system and its
requirements The previous chapter has made it clear to understand how the system processes will
contribute and fuse into the business processes. With that this chapter now focuses how to craft
an IS (Information System) based solution. The chapter well understands the processes in the
current system and attempts to create a new computerized system consistent with the business
processes. The chapter will clearly show how the proposed system will be crafted based on
software engineering practices and standards. The system processes and other system elements
will be depicted based on tools such as the Data Flow Diagram, System Flow Chart, package
diagram and even database architecture. This chapter spells the whole architecture of the
proposed system which will guide the development (programming modules architecture nature

and functions and the hardware infrastructure necessary).

4.2 System Design

According to Puntambekar (2009) “This is the process of defining the components, modules,
interfaces, and data for a system to satisfy specified functional requirements and non-functional
requirements”. System design is the style by which the software of a system will work
interacting with the users and external environment. It usually implies the use of tools like Data
Flow Diagrams. System design will show the processes and sub-processes to be involved in the
proposed system.it shows the CDR mining and analysis processes and sub-processes. In the
proposed system, a request is made by user who is within the organization since the system is
restricted to operate based on an extranet for security reasons. There are two normal user profiles
ITERC (Internal Employees Requesting CDRs), who represent external customers and the other

internal customers.
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External Customer

For security reasons the system will be reduced to ‘for use within the organization only’. For a
request from the external customer to be processed a request is issued to the CSA (Customer
Services Administrator). The CSA conduct the mining process if he does not have sufficient
preset a request is automatically issued to the MO (Mining Officer). for increased presets to
carry out the mining activity together with a summary of the request he intends to carry out The
MO will approve the request and the user can continue with the mining processes. Otherwise if a
preset is already set by the MO to a sufficient preset level the user can immediately proceed to do

the mining without the request thereby making results available pronto

Internal customer

He, the ITERC (Internal Employee Requesting CDR) user directly logs on to the system and
conducts a mining and analysis procedure the system checks against his preset limit (total
number of records allowed to mine per user at a time) if the request exceeds the preset, thye
system immediately alerts the user and produces a request to his superior called MO (Mining
Officer). The MO will approve the request and the user can continue with the mining processes.
Otherwise if a preset is already set by the MO to grant access to a specific user the user can
automatically proceed to do the mining and analysis without any request thereby making results

available pronto

Mining and analysis

The user specifies the mining rules and analysis criteria for the system and prompts the mining
and analysis processes to begin. After this then the system creates a temporary database table for
CDR mining purposes *see “Temporary Relation” in this section. The system mines a snap short
of database data from the system (raw CDR records only those in question) and copies it to the
temporary database table/relation the full database query for data mining is then applied. The
analysis rules are applied. The result is produced. A statement of reasoning explanation is created

for the results and presented.
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Packaging and Sending

The results are then packed in an excel or text file and sent to the requester via email
A copy of the mined data is kept in the CDR Mining and Analysis database Server.
The temporary relation is then destroyed.

Temporary Relation

For simultaneous mining by many users it is inefficient and risky to mine on the live Main CDR
database server. Migrating the data onto a hardcoded relation will mean either one data mining
process at a time because each mining process will require to use the table each time or many
tables which will violate normalization rules as stated by Software engineering principle by
Ralph and Wand (2009).

4.2.1 Context Diagram of the proposed System

Context diagram aka organizational context diagram, According to Bentley (2001) “System
Context Diagram (SCD) in software engineering and systems engineering is a diagram that
represents the Actors outside a system that could interact with that system”. The SCD is a
diagrammatic depiction of the scope of the system. SCD shows the actors called external entities
that interact with the system. The SCD for the proposed system will show the people and other
systems that will interact with the proposed system. It will also sow the data that will be
exchanged between the system and the actor in the outside world such as outside the system
scope itself. These are where the system may require data and also were the system may produce

information for the external entities.
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CONTEXT DIAGRAM FOR THE PROPOSED SYSTEM
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Fig 4.1 Context diagram for CDR Mining and Analysis System

4.2.2 Dataflow Diagram of the proposed System
Bentley (2001) States, “a DFD “Data Flow Diagram” is a graphical representation of the flow of

data through an information system as stipulated”. It enables you to represent the processes in

your information system from the viewpoint of data. It is a detailed enhancement of the SCD for

the system it shows the major processes and sub-processes within itself. It gives an explicit view

of the interactions between the system and the entities. It will sow the actual processes that the
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entities will exchange data with. The system will show the sequence of processes of the CDR

mining process the data stores used to store data and the entities.
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4.3 Architectural Design

Sommerville (2004) wrote; “architecture of a system describes the overall organization and
structure of the system in terms of its major constituents and their interactions It can be divided
into two different categories which are software architecture design and hardware architectural
design”. Carlos and Otero (2003) the software architecture of a program or computing system is
a depiction of the system that aids in the understanding of how the system will behave. It is the
foundational activity that evaluates and translates requirements (both functional and non-
functional) into a collection of design elements that specify structural and behavioral aspects of
the major components of the system together with their provided quality and interrelationship
required to support the detailed design and construction of systems and products resulting from
such activities. The Architecture design identifies the full hardware setup and hardware and
software configurations necessary for the system to work, the major system components
necessary for the system to operate how they will be connected to each other the several
machines involved, people and other elements that help to make up the complete system. This
provides a description of the technical platform (environment) on which the proposed system
will run. It describes the logical and physical layout of the system including the specifications of
hardware, software, data, procedures, and the people to be involved. Next section is the
architectural design of the proposed system. A good architecture will help identify design risks
and mitigate them early in the development process. It helps minimize bottlenecks in the system
caused by hardware, software factors through an analysis of their configurations.

4.4 Physical Design

According to Mishra (2012) physical design is a graphical or diagrammatic representation of a
system showing the system's internal and external entities, and the flows of data into and out of
those entities. This involves the translation of the abstract logical model into the specific
technical design. It is the design of the hardware and software that the proposed system is going
to operate on. The architecture design shows the minimun requiremnts needed for the proposed
system to run. The sections show the hardware platform required by the system. The
configurations need to be accurate for the system tooperate correctly and not produce any

ailments during uptime.
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Tel-One CDR mining and Analysis System Network Layout
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Fig 4.3 Network layout for the proposed system

4.4.1 Network Software and Hardware Configurations

Table 4.1: Network Configurations
Item Specification
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Fibre links Multimode Graded Index Fibre Optic cable

Network cables Shielded Twisted Pair Cat 5

Source : Behrouz A. Forouzan (2007)

Table4.2: Network Setup Configurations
Item Specification

Router (for www gateway) CISCO ASR 9000 Series
Router (for intranet) CISCO ASR 9000 Series

Switch CISCO 2960 Series 24 Ports

Source: Leinwand, Pinsky and Culpepper (1998)

Table 4.3: Server Configurations: CDR Mining and Analysis Server

Item Specifications

H.D.D 2 Terabytes (Tera) SATA Raid Technology

Backup SATA RAID Technology

RAM 16 Gigabyte (Gig)

Processor 16 GHz Dual Core processor Pentium M Multi-threaded
Network card 12GHz/s Gigahertz per second (Mbps)

Display Digital Monitor

Model IBM Think Server

USB Ports 8 USB Ports

Fast Backup Media Compact Disc (CD) Writer Drive

51



Table 4.4: Desktop Workstation/Client Server (for users CSA, ITERC, MO and

Admin)
Item Specification (requirements)
Model Desktop /laptop HP Compaq Pentium IV / AMD Athlon3000+
H.D.D 100GB
RAM 4 Gigabyte
Processor 3.0 GHz
Network card 256Mbps
Display Digital 17 inch Monitor
Mouse USB Optical Mouse
Keyboard USB Keyboard
USB Ports 4Ports

Ethernet Interface 2 Ports

4.4.2 Configurations And Network Layout Considerations
This section will explore the reasons why the analyst recommended the mentioned hardware

configurations and the network components and layout.

Desktop workstations

These are normal desktop computers for the users that they will use to issue queries to the CDR
Mining Analysis Server. These machines are used for data mining and analysis by the users. The
computers will be a mere interface into the CDR Mining and Analysis Server, and so will not

need any special extra capacity but be of normal capacity.

Switch, CISCO 2960

Has a larger capacity of 24 ports which enables the network to carry many users.
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Router, CISCO ASR 9000 Series /7200 series and 7200 Series
ASR 9000 Family represents an exciting new paradigm in the world of Carrier Ethernet with
routing capabilities of up to it will provide high capabilities of a gateway escape to the www.
All www requests will be forwarded through this gateway. The other router of the same type will
also be used to aggregate requests to the CDR mining and Analysis system and traffic from the
various users. The ASR 9000 has fiber capabilities. ASR 9000 affords great bandwidth at very
high frequency rates. The routers will consolidate the intranet of the organization and handle
traffic. The capacity of the routers will enable a state of the art network infrastructure which will
almost never constrain the mining and analysis processes. However as a substitute the 7200
Series can also be used to ease cash-flows as the ASR 9000 series cost a premium.
www.cisco.com/en/US/docs/routers/asr9000/software/asrok _r4.2/general/release/notes/reln_a9k
42.html Accessed 2013-09-10 13.37 “SPA port accepts an Small Form-Factor Pluggable (SFP)

module with a duplex LC-type receptacle that allows connection to optical fiber”. High security
is installed in the ASR 9000 Series router which affords high data secrecy on the intranet based

on its software level security.

Firewall
Creates a strengthened security within the LAN and discourage the CDR data which is highly
classified data to be accessed on the www perspective.

Server

The system contains persistent files which are always expanding and hence the system needs a
high capacity server. Mining and analysis processes are heavy processes which require a lot of
processing power not to mention many users may conduct heavy mining and analysis processes

from remote locations at the same time which calls for high processor time and capabilities.
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Network link configurations

Fiber link is preferred because it provides the fastest query responses as far as technology today
has advanced. The enable the various exchanges to conduct mining and analysis as if they were
on a Local Area Network the rest of the network links will be connected using cat5 network
cable of twisted pair which is the fastest and economic on short distances, locally communicating

with a local server or switch with the intention to escape to a WAN.

4.4.3 Software and Hardware Interaction

This section will reflect how the hardware and software of the proposed system will interact to
each other. It will show a description and the relevance of each component shown on the
Network layout diagram for the proposed system. This section categorizes the components

activity based on their

Desktop Workstation

This is any computer terminal which can be either dump or active.in this context is rather a dump
terminal as far as this system is concerned, because it cannot process any information on itself.
The desktop workstation is responsible for enabling the user to login to the remote system, CDR
Mining Analysis System. This machine will allow the user to conduct mining and analysis

activities form a remote location.

Switch aka hub

This is an electronic device that is used to connect two or more computers to be networked. This
device connects computers with a twisted pair cable. It can also join other switches to create a
hierarchical network. When a request is issued by the user it is moved in the network to the
switch which will aggregate the request from other users to be able to conduct mining and
analysis activities at the same time. The request are moved to the router

Router

This is an intelligent switch which routes data based on an algorithmic table and rule such as
shortest path first, SPF. This device is almost a computer on its own.it enable a LAN (Local Area

Network) to be connected to another to create a WAN (Wide Area Network). This device will
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enable a user of the system from remote LAN to be consolidated into the LAN that contains the
CDR Mining and Analysis System to be able to conduct mining and analysis activities. The
router will get request from the switch and will interface with the router from the main branch of
Tel-One which receives intranet traffic. The collection of all the routers before the firewall
consists of the Tel-One Intranet —defined as the collection of WAN computers of an organization
working based on http protocols. The Internet gateway router will be responsible for creating an

escape to the internet from the organization.

Server

This is a powerful computer which carries out complex calculations. It carries applications and
or database based on the systems architecture. The server will carry the CDR mining and
Analysis System and database. Another server for the NIS system which contains the Main CDR
files for the NIS system which originally stores the CDR will be present at the Tel-One Main
branch. When any mining activity needs to be conducted, it is issued directly to the CDR Mining
and Analysis server which carries out its own authentication procedures. The request parameters
are deduced and the record in question are mined and replicated from the NIS system database
Main CDR database server will which will be contained the relation CDR_details_main into the
CDR Mining and Analysis System server relation called CDR_details_temp. The full mining and
analysis rules are then applied and the mining and analysis process is then conducted. When the
results are created they can be sent via email to the customer.

Firewall

Is a software that is used to protect the LAN or WAN of an organization against external attacks
from a public network. Virtually this device will be between the organization’s LAN or WAN
and its outside router which routes its traffic to the outside world. This device filters traffic to
and from the network. It can restrict certain users from accessing the local environment.
However the firewall can be a physical device or a virtual device which is mare software as it is
in this context. The firewall will be used to protect privacy of CDR data and to prevent external
parties from conducting mining activities or sniffing data from inside our intranet network.
Further data security is emphasized on the routers by masking ip addresses that are not allowed

to access the intranet and the CDR Mining and Analysis Server.
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4.5 Database design

According to Elmasri et al (c2006), A database is an organized collection of data. Another
scholar, Manning, M.V. (c2004) database may be defined as a collection of persistent data that
can be shared and interrelated. He expanded his definition of the concept of databases as

follows;

Persistent, this means that data resides on stable storage such as magnetic disk or tape. This data
has been accepted by the Database Management System (DBMS)for entry into the database and
it can be subsequently removed from the database only by some explicit request to the DBMS

Shared, meaning that a database can have multiple uses and users it can be shared by many
functions and systems. Interrelated, meaning that data is stored as separate units but can be
retrieved to forma composite picture like a full record containing the address and personal details

of e caller and the destination country he called.

Evidently a database is an application which will keep data to be used by the system. The
proposed system will keep the data for mining processes in a relational manner for an efficient
storage and use and also secure storage. The data will be kept in a normalized form to ensure
optimum performance with a tremendously good response time in mining data from the database.
The data storage for this system is critical because the way in which data is stored will greatly
affect the speed at which it is retrieved such as query manipulation and response time. The
proposed system will implement the use of a MySQL database because fast, reliable open source

relational database.

4.5.1 Database Concertpt

This is the concept of deciding how exactly data will be stored in the database. Kaufmann (1999)
points out that a database design is the process of producing a detailed data model of a database.
The database system is designed from a functional viewpoint starting with a high level view and
progressively refining it into a more detailed design. The system is viewed as a collection of
objects which translate to relations in database terminology rather than functions and is
decentralized and each object manages its own information. In designing the database for the
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proposed system the system will be designed from a 3-level view architecture developed by the

SPARC research group below illustrates how the database design will be implemented.
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DATA-BASE DESIGN ANSI-SPARK 3 LEVEL ARCHITECTURE

ANSI-SPARC
Architecture
for Databases

The Three-Level Architecture - |

Users’ view(s) of the database

External View 1 View 2 View n
level
Conceptual Conceptual P Community view
level Schema of the database
Internal Internal Physical
Ieevela S ﬁ n'? <€mm cpresentation of
AL the database
Physical
data Database

organisation

Source: Kaufman (1991)

Fig 4.4 Database design Model for proposed system (ANSI-SPARC Model)

58



452 ANSI-SPARK Model

According to Kaufmann (1999) ANSI-SPARC is an acronym for the American National
Standard Institute-Standard Planning and Requirements Committee. ANSI_SPARC aka 3-level
architecture is a model which simplified the structure of data by identifying three levels

representing different degrees of abstraction.

This model has been chosen to implement the database. The model contains three level,

« External level
» Conceptual level

 Internal level (includes physical data storage)

External

The user's view of the database describes a part of the database that is relevant to a particular
user. It excludes irrelevant data as well as data which the user is not authorised to access. The
data is displayed in relevance to the format that is relevant to the user The databases records can
be viewed using forms, reports and tables This level allows for abstraction of the whole system
from the user only letting the user with the function necessary for him to do his activities, it
musk the rest of the system and its architecture away from the user. It allows the different users
to have different views based on their roles. It is this part of the architecture which will allow the
MO to be able to conduct presets for the ITERC users without any ITERC users being able to do
the same it is also the same part of the architecture which allows the administrator to be the only
user type who can see the users in the system and be able to suspend users without other users
seeing such. In this level each user can have his own personalized view based on his role in the
mining and analysis activities. Each user view can have the same data but presented in different
ways like MO can have date shown as long date while ITERC user can have date shown as short

date but its all picking from the same field/attribute.
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Conceptual

The conceptual level is a way of describing what data is stored within the whole database and
how the data is inter-related. The conceptual level does not specify how the data is physically
stored. Usually referred to as the community view as it show the comprehensive community of
fields in the system it show all the database tables involved and their fields. The users views are
derived from this level and their data can be traced to here. This level keep a collection of all the
data that is in the system that can be accessed and used by any user of the system. It will contain
the actual data such as the CDR files for the system as well as the mined data will be used at this
level. This level allows abstraction from the definition of the data because it is contained in the

internal level.

Internal Level

The internal level involves how the database is physically represented on the computer system. It
describes how the data is actually stored in the database and on the computer hardware. This is
the part of the database design where the data elements are stored. The data structures used to
hold the data in the shown in the community view is described here using some language like sgl
statements for example definitions of attributes customer _id, like varchar() size 15. It will
concern how CDR data related data is stored in the system its data types and the actual physical
locations such as the addressing for the actual CDR data its Hard disc drive location and actual
harshing algorithms for addressing the data. It will hide the unnecessary data of the data
definitions from all the other users because they only want to conduct mining activities and will

not be interested in this information.
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Database Design Mapping Model for CDR Mining and Analysis System
External/Concetptual Mappigng and Conceptual/Tnternal Mapping

External View External View

|calling no.|called no. |dailled no. | | called no.| duration|date

External/Conceptual
mapping
Conceptual Level | #umX | numY Y numZ |dailled-no)durationfstart-date

Conceptual/Internal
mapping

CREATETABLE bill_db". cdr_details_master” (

seq_no” INT NOTNULL ,

‘numX’ VARCHAR( 15)NOTNULL ,
‘numY” VARCHAR( 15)NOTNULL ,
‘numZ” VARCHAR( 15)NOTNULL ,
‘dailled_no” VARCHAR( 15)NOTNULL ,
‘start_date’ DATENOTNULL ,
‘duration’ TIME NOTNULL

) ENGINE=MYISAM ;

Internal Level

Source: Kaufman (1991)

Fig 4.4 Database design Mapping Model for proposed system (ANSI-SPARC Mapping
Model)
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4.5.3 Database Tables
This section illustrates the data definition of the relations/ tables used in the system. Below are

the relations used by the analyst in the designing of the system

Table 4.5: cdr_details_master

Field Type Collation Attributes Null Default Extra Action
[ seq_no int(15) No auto_increment # X M B T
[] numX text latin1_swedish_ci Mo F X |l A
[] numY text latin1_swedish_ci Mo B » X [ A
[] numZ text latin1_swedish_ci No F XK E T
[] dailled_no text latin1_swedish_ci No E #» X & f B
[] start_date date No £ X T
[] start_time time No E & X Fol T
[] duration time No b X A i
[] in_route text latin1_swedish_ci Mo B # X O W
[[] out_route text latin1_swedish_ci No -l 4
[] in_trunk text latin1_swedish_ci No B & X [ i
[] out_trunk text latin1_swedish_ci No Xk A
[] pulse int(4) No E &, X iy T
[] origin_country text latin1_swedish_ci No B & X L A
[] destination_country text latin1_swedish_ci Mo B # X [E f B
[] acc_no varchar(15) latin1_swedish_ci No B & X iz

Thus table contains the main CDR data it is the data in the Main CDR details which is produced
by the NIS and is resident in the NIS database server. This is the parent table by which the whole
CDR mining and analysis is based on. The fields review the domain of the mining process as
well as the analysis.

62



Table 4.6: cdr_details_temp

Field Type Collation Attributes Null Default Extra Action
[] Sed no int(15) No auto_increment g X B O B T
[] numX text latin1_swedish_ci Mo - 5
[] numY text latin1_swedish_ci Mo m 2 X [ i M
[] numZ text latin1_swedish_ci Mo & X A
[] dailled_no text latin1_swedish_ci No m » X [ 7 |
[] start_date date No J X H O B T
[] start_time time No B 2 X B E B T
[ duration time No S ¥ B OB T
[ in_trunk text |atin1_swedish_ci No m » X [ #
[] out_trunk text latin1_swedish_ci No & X #
[] in_route text latin1_swedish_ci Mo m » X [ Z
[] out_route text latin1_swedish_ci No & XK E #
[] pulse int(4) No J X B OB K
[] origin_country text latin1_swedish_ci Mo - S A
[] destination_country text latin1_swedish_ci No A =
[] acc_no varchar(15) latin1_swedish_ci No B2 X EEO R

Thus table is a replica of the data in the Main CDR server of the NIS database server. When a
mining and analysis query is issued the records in question are copied from the NIS database
server/Main CDR server to the CDR_details_Master table (this table). The full analysis can now
be conducted on this table in the CDR Mining and Analysis System Server. This relation is a
virtual relation. It is created each time mining and analysis activities need to be conducted and a
diferent one for each user with a different naming. The naming for this file will use the following

convention, “CDR_details” + username + date +time.

Table 4.7: Country_Definitions

Field Type Collation Atfributes MNull Default Extra Action
O id int{11) Mo auto_increment 2 X HE M T
[] country name varchar(15) lafin1_swedish_ci No S X B M
[] prefix varchar(4)  latin1_swedish_ci No y .

Thus table maps country prefix to the actual country name.

Table 4.8: Customer_Details

Field Type Collation Attributes Null Default Extra Action
[] customer id ink(15) Mo auto_increment g X B B B T
[] acc_no varchar(®)  lafin1_swedish_ci Mo & X B O B
[] name varchar(15) latin1_swedish_ci Mo g X I O E
[] surname varchar(30) latin1_swedish_ci No S XK B O B
[] id_num varchar(15) latin1_swedish_ci Mo g X I B B
[] address varchar(40) lafin1_swedish_ci No 2 X B O B A
[] physical address varchar(40) lafin1_swedish_ci No g X B T B
[] contact_no varchar(30) latin1_swedish_ci Mo 2 K B [ B
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Thus table contains the actual details pertaining to the customers who any subscriber line service,

in short contains customer’s personal details

Table 4.9: Line_Details

Field Type Collation Attributes Null Default Extra Action

[] line_id int(15) No o i | T
[] acc_no varchar(15) latin1_swedish_ci Mo 20X @R [ s
[] line_number int{15} No #x T
[] date_created date No 2 X @ M T
[] status varchar(15) latin1_swedish_ci Mo  Working #x
[] date_terminated date No 2 X [ [ T
Thus contains details of a particular line.
Table 4.10: Route_Definitions

Field Type Collation Attributes Null Default Extra Action
] id int{11} MNo auto_increment g X B B B T
[] prefix varchar(7)  latin1_swedish_ci No J X H @O B
[] router varchar(15)} latin1_swedish_ci Mo m » X § &

Thus maps the route prefix such as route code to the actual names of the router gateway for
example 00918 for AT&T

Table 4.11: Trunk_Definitions

Field Type Collation Attributes  Null Default Extra Action
O u inf(11) No auto_increment g X B B B T
[] prefix varchar(3) lafin1_swedish_ci Mo S XK H B E
[] exchange_name varchar{15) latin1_swedish_ci Mo B L X O & B B

Thus maps the trunk prefix that is the trunk code to the actual exchange names for example 054

for Gweru

Table 4.12: Users

Field Type Collation Attributes Null Default Extra Action
[] user id int{11} Mo aute_increment s X [E B B T
[] usemame varchar(15) latin1_swedish_ci Mo ITERC & X B R B
[] password varchar(15) lafin1_swedish_ci No & E B B
] type varchar(10) latin1_swedish_ci Mo L X [H B B
[] presets int{4) Mo & X i
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Thus contains all system users for authentication and access levels roles, profiles and

permissions.

Table 4.13: Requests

Field Type Collation Attributes Null Default Extra Action
[] reqid int{11} Mo auto_increment S X B M@ B
[] sumary varchar(200) latin1_swedish_ci No 2 X @ [
[] records  int(4) No A m =
[[] date_time varchar(20) latin1_swedish_ci Mo 2 X HE i
[] user varchar(15)  latin1_swedish_ci Mo 2 X EH i
Thus contains notifications of request from users for preset raise.
Table 4.14: saved_query
Field Type Collation Attributes Null Default Extra Action
[] query id int{15) No auto_increment g X E kB =
[] date date Mo S X B O B
[] time time No B » X @B O B
[] «query_string text latin1_swedish_ci No - =
[ mnumber_of_retreived_record int{15) MNa B S X B O H
[] location_of_result text latin1_swedish_ci No - 2
[] d_route text latin1_swedish_ci No | » X [ ;
[] user varchar(15) latin1_swedish_ci Mo g X B kB =

This keeps a history of all the mining queries issued and the names of the result .pdf files.
location_of _result contains the file name, query string contains explanation of request aka

mining parameters, d_route contains the email the result was sent to.

4.5.4 Entity Relationship Model

According to Bagui and Earp (2011) an enhanced entity-relationship (ER) diagram is a
specialized graphic tool that illustrates the relationships between entities in a database. ER
diagrams often use symbols to represent three different types of information. Boxes are
commonly used to represent entities. Diamonds are normally used to represent relationships and

ovals are used to represent attributes.

Evidently an overall discussion will leave it to the understanding , in software engineering, an
entity-relationship model (ERM) is an abstract and conceptual representation of data. Entity-

relationship modelling is a database modelling method, used to produce a type of conceptual

65



schema or semantic data model of a system, often a relational database, and its requirements in a
top-down fashion. The Entity Relationship models show the relationship between the various
entities in the system and their attributes/fields. The Entity Relationship Diagram is the preferred
logical data model to model the proposed system because of its pictorial approach and that it is a
clear and an accurate depiction of the entities and their relationships .It also provides focus on
the data with a single system boundary .It can also be easily navigated, that is it is laid out in an
organized fashion to allow for relationships among the entities to be easily followed. The
subsequent section shows an outline of a fully normalized Enhanced-Entity-Relationship
diagram for the proposed system. The EER was implemented by the analyst to illustrate the
relationships between the entities in the proposed system. He identified the relations applicable
to the scope of his research study such as one call will have one particular country destination
and origin, this tool diagram made it easier for the analyst to diagrammatically express such

relationships and the entities.
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Fig 4.5 Enhanced Entity Relationship Diagram for the proposed system

4.6 Program Design

According to Meyers (2005) “The program design involves the designing of modules,
classes and functions of the proposed system.” The SSDM (structured approach to system
design methodology) as implemented by the researcher is based on the breaking down of the
system into subsystems which are further broken down into modules. Program design
concerns how the analyst structured the system, it shows functions that will influence the

input and out formats for the proposed system. This design also illustrates how the system
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will be broken down into activities of processes and their sequence. This design implies the

use of various other tools to aid in the program design.

4.6.1 Sequence Diagram

According to Robert(1998). This is a kind of interaction diagram that shows how processes
operate with one another and in what order A sequence diagram shows objects arranged in a
sequence. It depicts the objects and classes involved in the scenario and the sequence

exchanged between objects needed to carry out the functionality of the scenario.
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THE SEQUENCE DIAGRAM FOR THE PROPOSED SYSTEM

U

ITERC User

MO User

<.
: Notification
scope ?f R
query is
issued

Sends request for

CDR Mining
and analysis
System

mining data to MO as
notification

MO accepts request

NIS /Main
CDR

Particular scope records are reltrieved and replicated

database

cAviinv

The full mining and analysis qt!Jery/ruIes are applied

Returns the result and explanailion of the request

__I_ __________

Saves the result oflthe request

Sends result to cust%mer via email

CDR Mining and
Analysis System
database

Fig 4.6 sequence diagram for the proposed system
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4.6.2 Class Diagram
According to Unhelkar (2005).It describes the information without reference to any particular

implementation.

Class diagram is an object oriented pillar which forms the building blocks of the system. This
helps to illustrate the classes that will be used by the programmer and show explicitly the
attributes required or included in a particular classes and the functions they will perfume for the

modules.

72



CLASS DIAGRAM FOR THE PROPOSED SYSTEM

Users
ﬂﬂ oill_cb.users

# user_id 1 int{11)
) username ! varchar(15).
) password ¢ varchar(15)
=l type : varchar{10)

# pressts : int(4)

login ()

add user ()

edit user ()

delete user ()

set preset ( )
change preset ()

Trunk Definitions
@i+ il dbtrunk_definition
i id v int{11)
2] prefix : varchar(3)
I gxchange_name : varchar(15)

view all ()

Customer Detatls

34 5 o.customer._details
¥ customer_id : int{15)

9 acc_no ¢ varchar(8)

I name ¢ varchar(15)

2 sumame : varchar(20)

(21 id_num : varchar{15)

Requests

Qi+ bl dorequests
# req_id : int{11)

2} sumary : varchar(200)
# records 1 intid)

2l date_time : varchar(20)
2} user : varchar{15)

clear ()

Master

{3 il dhcdr_details_master
 seq_no ¢ ink{15)

) num ¢ test

= num : best

i numZ : test

2 dailled_no : text

[ start_date : date

(2l address : varchar(40)
(2l physical address : varchar{40)
(l contact no : varchar(30

search ()
view ()

1] start_time : time
clear al U B duration : time
View ( } ) in_route ; text
. . . i out_route : text
Mining and Analysis view all () (5 in_brunk : text
£ aut_trunk : text
G40 bl dhcdr_details_temp # ;uls_er:.lri;t(qje
g] 5‘5‘1”5:'0 ;:;:tt{lsj Customer Details ] |:|rigi.n_c;|untr',I et
5 nu ’ : o ) destination_country ; text
g :5:2 ;text 3 bl do.customer._line_details | a-:c. Lek 1:archarf15)
& dailed_no : text g line_id : int{lillr( ) replicats info
[ start date : date acc_ne : varchan(15
ol start_ti:ne: li:1e # line_number : int{15) cdr_detads_temp ()
A1 duratian : time [ date_created ! date
B in runk : bt &) status ! varchar(15)
£ oot trunk : tedt 1] date_terminated ! date
B in_route ; text search ()
Bl out_route : text e al
# pulzz : intf4) VIEW OU
1 origin_country : text view A g
&l destination_country : text Archive
&l acc_no @ varchar(15)
. . vie) bill_ch-savedquery
mining and analysis ( ) W query_id : int{15)
call deployment () E date ; date
time : time
translate routes prefixs( ) 9 query string s tet
translate trunk preﬁxes ( } # numbar_of_retreived_record : int15)
translate country prefixes () g E‘:D‘L‘;:—fgf”“ et
create saved qum’lﬁm"}’ O 8 user: valrchar(15]
- search ()
Country Definition viewall ()
43 bil_db.country_definition
i id v int{11)
2 country_name 1 varchar(15) .
I2) prefix : varchar(4) Route Definftions
. 463 5l doroute_definition
L view all () Bid:int{11)
2] prefix : varchar(7)
I2) router  varchar(15)
view all ()

Fig 4.7 Class diagram for the proposed system
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4.7 Interface design

According to MacGraw(1992) interface design is the process of defining how the system will
interact with external entities; it is aimed at enhancing the visual, usability and technological
qualities of an interface. Interface design also adds to the satisfaction of the person using a

product or a service.

Evidently, interface design concerns with the designing of the layout arrangement and
collaboration of the input and output forms of the system. The design will be centered on the
functions that the system should perfume and the data elements involved. This design will
illustrate how the system will be intended to accepts input such as specifying a mining and
analysis query that is the specifying mining and analysis rules, as well as how the results will be
displayed to the user by the system. The diagrams in this section will demonstrate the concept of

how data is accepted and information is displayed in the system.

Login input form

User log in = =]EY

Username

Password

Login

Fig 4.8 Proposed Interface design
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Change Login details input form

- . (=12l
Change User Login
Old Username
MNew Username | |
New Password | |
Retype Password | |
Ok
New User input form
- - (=
New User —=X
Username I I
Fassword I I
Eetype Password | |
Ok

Set or change presets input form

Change Presets [Z[&IX]

Eeset Defanlt Set new

v 1

Home output form

Mining and Analysis
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HOME
Home|Mining and Analysis |Users|Presets|Reports|
IQuick Searchl

Time

Welcome to CDR mining and Analvsis System
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Mining and Analysis Rules input form

Customer name :l O include visualizations
I:I -

email |:| mclude real names

retypeemail [ | ) include advanced data

Mining and Analysis

Caller | j
Called | = |
Diverted to | = |
Dailled | j
digits
Between .
Dates | J
Between | j
Times
duration | j
In Via town | = |
Ot wia | = |
town
Pulses | j
Cirigin =
Country | J
Destination =
Country | J

Ok
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Deployment output form

Date: 13 August 2013 13.07.03hrs AT&T Trunk usage
Requestor: General
User: Tendai Chamisa (MO)
Calling Called Diverted Duration | Router |40
number number
026304499827 | 02636637889 | 02761152626 | 00.12.34 | AT&T 20
026304377839 | 02768767542 | 02768767542 | 00.04.39 | AT&T
0 HAT&T
026304788944 | 02776373838 | 02768767542 | 00.16.34 | AT&T a AT&T
SR\
026304333736 | 02766373737 | 02768767542 | 01.11.31 | AT&T ®q, B Y \\9 \\,Qq’ Qv a
3 o / Q
026304222271 | 02768767542 | 02763772737 | 00.51.02 | AT&T || ¥ WQ ,,)Q Q’b @Ib* N
¥ o\
©
TOTAL Calls 257 Diverts 17 17.21.02
MINING EXPLANATION: ANALYSIS EXPLANATION:
result shows search for all calls made via the AT&T router between 1st Plot router usage trend
May 2002 to 6th may 2002 filter result to display caller called number
diverted number duration and the router Save and Send X
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Presets output form

EB=EK
View Presets
Username Preset
Kelz24 100
Tendai 150
Kyle 100
Chane
Users Output form
BEE=EE
Users
Username Access level
Super Admin
Kelz24 MO-User
Tendai MO-User
Kvle ITEEC-User
Change Ok
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Reports output form

Specify report filters

Found 2 records as per request [Mining History]

CDE. Mining and Analvsis System Report

File name Date & Time | Summary of Request Eecords User

cdmay  Ljan 13 12.00 Find all calls to 300243 §%9calls Super
cdrjune  3apr 13 13.37 Find all call to Cyprus Tcalls kelz24

Date § may 2013
Time 16.153hrs
2 Becords Found

4.8 Conclusion

The comprehensive picture of the proposed system has been presented in wording and
diagrammatically using the aid of various tools to mimic the architecture in the hardware, the
software, the system processes and decisions among and all other system design aspects. The
attempt was to present sufficient information to lead to a full understanding of the
comprehensive system. In effect the researcher was able to have his ideas cascaded from the
researcher’s intellectual into the chapter. The system is now vivid of how the researcher
developed the system and the development and design considerations have been fully exhausted.
Every system needs to be tested against error and bugs hence since the full system has been
developed it is critical for the researcher to begin the next chapter which will focus on attest plan

and the actual testing so that the proposed system can be implemented.
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Chapter 5: Implementation Phase

5.1. Introduction
The proposed system has been developed and the full description of the problems mentioned in
the problem definition that is the the onset of the project are expected to have been met through
the plans specified in the design phase. The solution cannot be reliable hence the users and even
the developers themselves cannot be confident of the system unless it is tested this chapter
focuses on how the system will be tested for consistency, errors, validity and verified to be the
actual solution required. It entails various other testing like integrity, security and the like. as
well as the options that were available to the developer. The system must be fully tested before
implementation. This phase focuses on the testing conducted on the proposed system, after its
testing the preparation of the system to be final product to be used by the end users. This phase
includes the scheduling a plan for the installation and implementation of the proposed system

including the changeover technique used by the developer.

5.2. Coding (Pseudo Code)
This involved turning program logic into specific instructions that are to be executed by the

computer system, B Agarwal and S R Tayal (2007).

Means semi Code, This is like an algorithm of the programming structure that illustrates how the
functional specifications have been attained. It shows a step by step program flow of how the
programmer programmed the system, the emulations the looping constructs, query injections and
sequential program flow and program control structures are shown in this. Most importantly, the
pseudo code is (as suggested by its name) like a programming language but itself is not a
language as it follows no strict rules its basic illustration of programming structure hence is
independent of any language it may contain semi English statements which can be translated to

actual programming language
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LOGIN
If password or username is not given
{Msg : Enter valid username and password}
else {
encrypt password using md5
search passwords in database}
if search results=1{
show home page}
else {
Msg: username and password invalid
Redirect to home
End}
ADD USER
If password or username is not given {
Msg : Enter username and password}
If password<8 or has no capital or has no numeric character {

Msg : Password does not meet password complexity rules set by Tel-one (IT-policy revised 2012)
password should have at least one numeric at least one character, 8 characters and should

contain at least one capital letter.}
else {

encrypt password using md5
search passwords in database}
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if search results=0{

preset=100

insert username and password and preset into database
Msg : New user added

Redirect to users}

Else if results=1{

Msg : Username already exists try changing username

End}

CHANGE USERNAME AND PASSWORD

(user located by Admin user)

search username and password in database

if result =1

(‘enters new username and password)

If password or username is not given{

Msg : Enter username and password }

Else If password<8 or has no capital or has no numeric character {

Msg : Password does not meet password complexity rules set by Tel-one (IT-policy revised 2012)
password should have at least one numeric at least one character, 8 characters and should

contain at least one capital letter.}
else {
encrypt password using md5
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search username and password in database }

if search results=0 {

update username and password in database

Msg : updated username and password

Redirect to users}

Else{

Msg : Username already exists try changing username}
End

DELETE USER

(enter username)

Select username from users where username =username
If delete button clicked{

Delete from users where username=username

Redirect to users}

End

PRESETS

(enter username)

Select username and presets from users where username =username
If change preset button clicked{

(enter new preset values)
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If isnumeric or not =" and =<150{

update users where username=username with preset =new preset
Msg: New Preset set}

else Msg: Please enter a numeric value}

ky

End

MINING AND ANALYSIS
(user specifies mining and analysis parametres)

9999

if customer name =" {Msg: enter customer name}

9999

else if email or verify email="" { Msg: enter email and verify email}
else {

construct result explanation statement from parameters specified by user
construct mining and analysis criteria based on user specified rules
mine data from live db to cdr temp database table

apply analysis and filtering rules }

if include advanced data =checked{

show colomns, in_route, out_t route, in_trunk ou_ trunk, orign_country, destination_country and

sequence number of call}
if include real names and mask prefixes=checked{

map prefixes with actual data and replaces prefix with real name }
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if include Visializations=checked{

assign session variable show_visio=true}

select data from cdr_details_master i.e live cdr batadase table from live db

count records in result

p=select preset from users where username =username from login session variable.
if count>p {

Msg: you are allowed to mine that much data consult Administrator

/[count is the number of the requested preset

Insert into request table count, username, date, time, request sumary}

else

insert the data in cdr_details_temp table for further analysis

assign session variables to (username, query result explanation,date,filename_to_save_results)

insert query details in savedquery table for history keeping values (date,time,email,query result

explanantion,filename)

redirect to deployment

Else{ Msg: your query yielded no results}

End

DEPLOYMENT

Select * from cdr_details_temp table and show that is the results of the mining process
Display in a table

If session variable show_visio=true {
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calculate formulas and show results
Display graphs(){

Do for traffic on route trunk and countrys
get data from cdr_details_temp table
load into a .json syntax file and save file
read data from .json syntax saved file
plot graph using the values read

End function

}

Display from session variables customer name,date,time,query_result_explanation }
If clicked button email=true {

Create pdf file

Save result out put from php page as pdf with filename from session variable

filename_to_save_results

Select email and filename from savedquery where filename_to_save_results =filename
Attach pdf file and send to email

If result=true { Msg: email with request results sent}

Else { Msg: E-mail not sent check your network or consult with your mail server }

}

End

ARCHIVE
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Select* from savedquery table

Display in table

If resend mail button clicked{

Select email and filename from savedquery where filename_to_save_results =filename
Attach pdf file and send to email

If result=true { Msg: email with request results sent}

Else { Msg: E-mail not sent check your network or consult with your mail server }
}

End

PRESETS

Select username and preset from users

Display result

Select username and preset from users

Update presets from users where username =username

End

5.3. Testing
According to Agarwal B., Tayal SP., Gupta, M (2009) sums testings as the process when the
system is tried or tested to see if it really meets the predetermined objectives or requirements of

the project.

Testing is the process by which a developed system is tested for errors to see its validity and
robustness. If a system passes these tests then the developers and users can be confident of the IS
(information systems) based solution. The system will be tested by analyzing the code itself then

88



the functionality that is the white box and black box. The system will be tested for functionality
and also how the system forms or modules interact with each other. The system will be tested
using the bottom up technique whereby the system is examined from the smallest possibly
testable unit called unit testing. The system will be tested through various stages of testing to
testing the system as a whole and till it was tested for its acceptance by the users. To achieve this

the developer scheduled a testing plan based on the bottom up technique as illustrated below.

5.3.1. Bottom up testing
According to Gary (2009) he called this model the general testing process

Unit testing
A l

Module
testing

L Subsystem

testing

System
testing
A

Acceptance
testing

Source: Gary, System Analysis and Design (2009)

Bottom Up technique is a technique by which software development team attempt to check a
software product for errors by starting from the smallest unit considered white box testing

gradually incrementing in scope till whole system is tested for errors.

The developer chose this technique to accomplish the testing required for the CDR mining and
Analysis System. The developer tested the system from the smallest testable unit gradually
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increasing in scope into module, subsystem and system the whole system then acceptance. as
illustrated by the above diagram. The testing managed to uncover a many errors before system
deployment and were all fully corrected before the system was implemented. The testing
progressed the system noted a few flaws which required the structure of the system or its various
components to be fine-tuned to respond directly to the system’s requirements. After changes
were made the system was retested the same stage for example when errors were noted in the
module testing stage the analyst referred back to the previous phase where the errors were
corrected. The logical back flow reveal how it is possible that errors found in testing a in a later
testing stage can be addressed by referring back to an earlier stage of the testing plan. The
developer took advantage of this. The testing was very successful. The sub sections illustrate
explicitly how the developer tested the system implementing the bottom up testing style. The
developer ran many tests on the data but will only show a few important examples of tests ran

5.3.2 Unit testing

According to Shannon, Miller and Prewitt (2005) illustrated that unit testing is the first real test
phase that a piece of software undergoes. The developer tests each module or object for its
functionality against what is expected of it. However Agarwal (2010) cites that unit testing is
when individual unit that make up modules are tested before they are combined together to form
modules. This testing phase should answer the question, are the module components or

procedures doing what they are supposed to be doing?

Clearly unit testing concerns the testing of the system’s very smallest program components.
Testing is done by testing unit by unit Gary (2009) defines unit as the smallest testable item of a
system possibly for example text boxes for input, search queries if they are retrieving correct
data. Many scholars have agreed that the test can be broken down into two major types of unit
tests namely white box and black box, where the former tests if the program code is logically
correct and the later tests if a system unit is functionally correct that is the unit functionality eg.
text box able to hold and pass numeric values. The developer implied both of these tests as
illustrated below.

90



5.3.3 White box

According to Sheikh and Koirala (2009) aka structural testing this technique pays much attention
to the internal processes of the units. It focuses on the internal working detail of a unit and
identifies errors not revealed by the black box approach. In this approach, test groups have
complete knowledge about the internal structure of the software. It is an approach to testing
where the tests are derived from knowledge of the software’s structure and the implementation.
It is usually applied to relatively small program units such as sub routines or the operations

associated with an object.

Signified by a white box by virtue of the reason that the tester will examine the inside of the
system by examining the actual code inside the system as shown by the white box where you can

see the inside.

The developer applied this testing technique, to apply it the developer analyzed actual code
written to attempt to find logical errors in the program flow of the system. Below shows evident

snippets of how the user applied this testing technique.

<?php session start();if (!isset (% SESSION['MM Username'])) { header('Location: login.php'):;
17>

<?php require_once ('Connections/authconn.php'): ?>

<?php

if (!isset (§_SESSICH['MM Username']))

close_session() ;

$user= 5 POST['username'];
spass=%_FPOST['pasaword'];
frype=:_FOST['type']?

if (isset(3_FOSI["create"])){

if ((5_POST['username'])=="") {echo "Enter username”;}
else

if (($_POST['pasaword'])=="") {echo "Enter pasaword";}
elsd

$user= 5 POST['username'];
$pa3s=+_POST['pasaword'];

if (strlen($pass)<é) [echo"Password does not meeet complexity rules standards enforced by

telone for security purposes, password should be not less than & characters™;) F|g 51 Wh|te bOX test runS
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5.3.4 Black box

According to Agarwal (2010) testing involves testing of the inputs and outputs produced by the
system units without taking into consideration the internal operations of the system. It involves
looking at the program specification and creating a set of test data that covers all the input and

outputs and program functions.

Signified by a black box shown above by reason that it is assumed the code is masked away from
the testing team. The developer applied this testing technique, to apply it the testing team was
entering data into the system and examining how the system holds the data if it is preserving the
formats for the data this was done by checking the data as it sit in the database for example when
entering new user the testing team check if the CDR record is being preserved in its right syntax
after it is mined from the live database server to the new system and also the email supplied if it
is being preserved correctly. Extreme and invalid test data was prepared and fed in to the system.
The system would not continue with invalid data. .Below shows evident snippets of how the user
applied this testing technique.

Examples of test run

Results Deployment Pannel

Customer Name kelz —_—

Customer Email kelz@Iive_com kelz@live.com

on form....in databse as

Invalid data
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i @ http://localhost/ny/mining%20and%20analysis.php

P-rBexX @Inﬁemel Explorer c...

Internet Explorer c...

Results Deployment Pannel

Customer Name kelz
Customer Email

Verify Customer Email

aaaa

‘Gaaa

Finished Setting Rules

Dailer Properties

Caller Number/Telepone Number:  aaa

Called Number-

Include Analysis and Visualizations

@Mmlng and An... X fu‘D {\f
ASPIoV L
Preferences
O
O

Include Advanced Call data

Include Real Names insted of Prefixes [

==

-
Message from webpage

2. Thefollowing error(s) occurred:
j_k - cmail must contain an e-mail address,

nd Period Details

*[011] [January [=]2013[%]

To "
required” : : hrs

To  required” : : hrs| |
required” : s hrs

To  required” : N hrs

m

Trunk/Exchanges Used by Call

‘aaaaa
Diverted Call Destination: aaaa
Dailled Digits: aaaa
Duration RangeFrom:
Call Routes Taken
In_route: A1 Telekom  [=] In_trunk:
Mt rantac (A1 Talalam 21 Mt tronle

Fig 5.1 example test run |

& http://localhost/ny/mining%20and%20analysis.php

L-BeX @ Internet Explorer c...

Internet Explorer c...

Mobile Telecsl [=]

-
Makile Talaaal [Z1

C localhost

Results Deployment Pannel

Customer Name kelz

Customer Email
Verify Customer Email

Finished Setting Rules

Dailer Properties

Caller Number/Telepone Number:  aaa
Called Number aaaas
Diverted Call Destination: aaaa
Dailled Digits aaaa

Call Routes Taken
In_route:

M reardac

Fig 5.2 Black box test runs

kelz@live.com

kelz@live.com

AlTelekom [+

A Telnlmnn |

Preferences
Include Analysis and Visualizations ]
Include Advanced Call data ]

]

.
Message from webpage

ié Telephone Number should be a number

Duration RangeFrom:

Include Real Names insted of Prefixes [

d Period Details

" 01[] [January =] [2013[%] | _

To  *[oi[s][odsber[]/2030E]
.r"er:;LrFr.slr:i1|l . N hrs

To reqm'red* . N hrs | |

reqm'red* : : hrs
To reqm'red* : : hrs

Trunk/Exchanges Used by Call

In_trunk:
Mat tronle
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Module Testing

According to Agarwal, Tayal and Mahesa (2009) In module testing the units that have been
tested are intergrated and they are combined into logical. This aims at uncovering simple
module-to-module intergration failures, it verifies that when parameters are passed between

routines, the pieces communicate correctly and generate appropriate outputs.

To achieve this, the testing team broke down the system into modules namely login, presets,
reports, mining and analysis and deployment. The testing team tested each individual module to
see if the modules behaved correctly. All modules behaved correctly as they were intended. The

mining and analysis module was tested for behaviour with correct data but which will match no

results is given

(==
al. ) & http://localhost/ny/mining%20and%20zanalysis.php O~ B O X || & internet Explorer ... | [E] Internet Explorer c... | O localhost 7 ie3
Verify Customer Email ketz@five.com Include Real Names insted of 7] -
Prefixes
Finished Setting Rules
Dailer Properties Time and Period Details
Caller NumberTelepone Number: 234557 Period Date From 16 v August v 2011 v
Called Number. 877720 To * 01w October v I3 Y
Diverted Call Destination 557783 Period Time From: requr'red* mv.mv.mY
hrs
7 3
Dailled Digits: | Message from webpage oS required™ 23 v Lo v L2~
hrs
Sorry, Mo results was yeilded for the mining rules/parametres you required” 00w - 00 ¥ . 0D v
l"\ specified )
hrs
requr'red* 00 - 00 v .02 |
e e———— US2d DY Call
In_route: T-Matie M In_trunk: Mobils Net-One ~
Out_route: Al Telekom v Out_trunk Mobilz Econet ¥
Calls Final Destination /Origin Pulses Encountered m
Originating from Country: USVirgin Islan ¥ Pulse ]
Destinated to country Zimbabwe i
C© COPYRIGHT 2013 ALL RIGHTS RESERVED Telenc co.xw e
System Testing

According to Agarwal (2009) Ssystem Testing is a process concerned with finding errors that
result from unanticipated interactions between subsystems and system components. It is also
concerned with validating that system meets its functional and non-functional requirements.

System testing kinds include alpha testing, beta testing and acceptance testing. The main
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objective behind testing is to establish whether the system is working according to the specified

requirements and expectations.

To archive this, the testing team put together all the modules of the system. The sub-systems
were integrated to form the full system. The testing team plotted a set of test data that is valid
and invalid data to test the systems robustness. The testing team inputed valid CDR data into the
live system. The calls details were known. The testing team then ran the system. With from zero

to max, null to extreme cases of data they had come up with in their test data schedule.

The test team carried a sheet for testing documentation which they recorded the test they
conducted and the results which helped them to debug errors. The major module testing test runs
conducted by the testing team were as illustrated.

Complete flow process on the systems core with valid data test runs

A new user was created and the system was reclogged in with new user.

An attempt was made to mine the CDR record which was identified in the live system database.

And an analysis was also asked and the system yielded results.

- —mm)
Mediage trom webpage &l

l Wour Query Vetlded Results

0K
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e

;
ke Viining And Analysis System Inc.

From Tel-Oao

Kams -Kek

Dats Tes 150 2013

Time 18

Eomail - becksichambobs fomal som

— Plazs find a record of 21l calh mads in the pariod 2013-01-01 10 2013 £ batwean 000000k o

T T 13395900 Iasting betoean 000000 and

e fomod 3 cafta relating to your roquest

933 1o Zimbaboe

Calling " i} " y . . . Dextination
ey Ctled Newber Divertei To  Dadled Nembers  Dace Time Derstien In tresd Iz rome Ot romee Pake: Origin Connery L
HTHE 110043 00T o7 2600300 2600200 ] w7
67889 210008 00221 we 2163000 3 a6
67888 1232407 00201 ol 1341350 2230300 1 I
Total Calls: 3 Dsilled Nembers : 3 Total Duration : §
S ORI 5513 AL FAGATA RIS Tebnacai

Data Visualisation

The test showed that the system was working well.

E-mailing and document creation test runs.
From previous test the CDR Mining and Analysis results were sent via email and were

successfully received in the developer’s email.

edna.muteswas5@gmail.com

I

1-50 of 64 >

2 @\

Q@ oot

+Henkel

Share o
-

hi

Imporant me Tel-One COR Mining and Analysis System inc response to your request. - Thanks for requestingDeer siffmadsm : As per yourrequ &= Oct4
= i Edna Mutezws texta cash - Find sttachment. = Oct 4
Drafts 19) 2013-10-03 21:40hrs backup o ntstion cdr mining and sns /M‘
- 21:40hrs up documentstion edr mining and analysis Oct2 =
Spam (1) z P g ¥ L
Trash me beckup chapter 4 not complete +chapéer 1.2.2 marked “commented proceed. = Sepil
+ Circles.
Edna, me (2) gretiings - Noted with thanks. Original Message From: Henkel Chamboko [mailto:henkelchamboko@gmail com] = Sepd
Personal
Travel me (no subject) - referenced bt not finslized = Sep§
More = Kudzai Mutembws Fwd: - Forwarded message Fron: Kudzsi Mutembwsa <kudzaimutembwai@gmail.com> Date: = Sep4
me bkup final yr dssertation cdr minin - cpir 1 polised 2 = Sep2 L8
Edna, me (2) RE: Budget for the menth - Ok thx morm luv u too. Sent via Nokia Emsail Original message From: Edna Sep2
0 ° ol Gmail Team Welcome to the new Gmail inbox - Hi Henksl Mest the new inbox Inbox tsbs put you back in control with simple arganiz: Aug 17
me WhatsApp Chat with Nyssha chpwo - 3/1/2012 21:37:38: Kelz scopion: Hey wsup 8/ Augs
arch pao
henkel chamboko Greetings of the new season. - Hello sir hope you well Kindest regards and wsrmest greetings. too you fn Aug5
& JULIAMUTONH. ..
@ ssron chalsakama nf Account details for 3208061383 st Svanto.net (pending admin spproval) - 32060861333, Thank you for registering af Svanto net Vo Jun 22
% Dereck Chambako Mail. me (2) Delivery Status Notification (Failure) - Delivery to the following recipient failed permanently: jimmy@harvatel.com Technicsl deta Jun 21
@ edith zindimo
| i =i - Delivery to the following recipient fa arm: A tel com Technical des: ; 2
@ edna.muteswass.. me, Mail (2} andoid simulator for pe - Delivery to the following recipient failed permanently: immy@harvatel com Technical details = Jun2i
@ Elton Muteswa admin Your registration is complete. - Hello henked, Your registration was successful. Login at www.c! ieds.co.zw and start posting or Jun g
@ phanuel takawira
e hcs401and208 projects Pwd: HCS 401 research letter and guidelines - Forwarded message From: hes401and208 progects <msucomputerprojects@gmaily & Jun 3
@ Rudo Lomaine Mu...
ednamuteswa me FC pass - keiz Apr 25
me, Mail, Trust, Anyway (8)  log book - wats up bro Henkel Chamboko <henkelchamboko@gmail com= To: anywayt@yshoo.com Sei =  Apr2
Tauya Mutambanengwe (2)  (no subject) - On Tue, Mar 12. 2013 at 12:18 PM, Tauya Mutambanengwe <teemexpro@gmsail.corr> wrote: = Mar12
Dzidzsi Chapfuws spm - hgdsigvkirg:p =  Mar2
- Edna Muteswa psmas reciept - Good moming son Please find the attachment as per your request. Have a blessed day. Mom = Feh2s
5% -
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Message from webpage

&  Your request results have been encrypted, saved as pdf and sent to
l.‘k emad you supplied. A copy can still be found in Archive. Sending mail
with attachmeet of your result successfull,

e )

Mining and Analysis Filters Accuracy test runs
Furthermore the testing team went on to test the rest of the modules by checking to see the CDR
in the live cdr streaming testing environment before it was mined. After the CDR mining and
analysis the system was tested to see if the CDR Mining and Analysis request was saved for
record purposes. The CDR was checked in the Archive module and it was seen to be present.

@ http://localhost/ny/reports.php.

m

Home  Mingerinshelc  Amihe  Pmests Uese  Bepods

Cavisk Seerch | Cosries Boges Dofistions | Coontry Defiriioes | Trusk Definisiors Seramibers

3 ey e o
lelloNE .. Reports ... Loxow
2 Tel-Ons ¢

i sz 212w
{21 forfl Sctoser _fard) 2012 ]

COR MINARIQ and Analysls Systam InG REFORT

Prepared by  Super
Date : Tue 15 0ct 2013

Time s oaamss

Flle Hame Result Explanation Date Tims mall Ussmame

Pleage find a recard of 21 calk
mace ancountaing 11 pulses in
odr_2013_10_14_22 40 47Super.pdf e A o D T30 | apz014 |2zamar| & | com Super
2353:5%7e [asting betwaen
DTD0ID0 20 235358

Please find a recard of 2l calls
mace encountering 11 puises in
odr_2013_10_14_22_40_47Superpat D e 1310 [ ap13-1p-14 |2zamer| & | iyle@ive.com Super
2352:59e [2sting betwzen
D00:00 and Z3:53:58

Fiease find 3 recard of 30 calls

mas ancountaring 11 pulsas In
ihe period 2013-07-1 o 201310

£dr_2013_10_14_22_4D_47Superpaf S Coween DeonoonE 20134014 224047 @ |kyieg@ive.com Supar
23:58:50E Izsting betwaen
00:00:00 and 23:53:58
P S
s i a8 050 gt L
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Archiving test runs
The testing team attempted to resend the result of the request. The result was successfully

received by the developer in his email box.

The testing team went onto to view the report of the system operations showing queries issued by
attempting to conduct any mining and analysis procedure. The request the testing team had

issued was found hence the module was reporting well.

Preset and notification test runs
The programming team went on to change the presets for the user as an administrator and try to
conduct an operation that will yield more than a preset (max request results allowed for a user to
mine at a time) he was given and the system denied the query hence the presets module was
working well and well integrated. A notification was immediately issued to the MO this was
confirmed because the testing team then immediately reclogged in with an MO login and a
notification was noted in the home page. The notification was being issued promptly. The testing
team cleared the notification by giving the user more an increase preset privilege to excecute his
mining and analysis operations he intended to do. The team reloged in with the less privileged
preset user whose privileges had been increased and tried to mine more records as would be
permitted by the addressed request notification. The mining and analysis process yielded results
and was successful. This proved beyond doubt the Presets and Notification Modules were

working effectively and had been well integrated into the system.

Login accounts test runs
The testing team went on to try to change a user’s login details who was in the system and the
testing team then attempted to login with the new login details they had created and was
successful. The testing team tried to input a password that failed to meet password complexity

rules and were disallowed by the system.
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Message from webpage @

Password does not meeet complexity rules standards enforced by

& I % telone for security purposes, password should be not less than 6
characters, must contain atleast one numeric character and
alphabetical letters

The testing team tried to create a user with no username and were disallowed. The testing team
tried to create a user with no password and were disallowed. The testing team revealed the
database of the system to view the passwords for the users and could not see them because the
passwords were encrypted based on md5() encryption standard. The testing team attempted to
delete an administrator password and were disallowed by the system. The testing team deleted
another user from the system. The testing team then went on to try to login with the deleted

user’s login details and was disallowed by the system.

Login with password that does not meet complexity rules or creating user login which does not

meet password complexity rules

Message from webpage ﬁ

Password does not meeet complexity rules standards enforced by

Pl I . telone for security purposes, password should be not less than &
characters, must contain atleast one numeric character and
alphabetical letters

Login with no username and create user login with username message
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Login with no password and create user login with no password message

”
Message from webpage u

Enter password

-

Login with deleted password

-
Message from webpage u

ii Invalid username or password!

Creating user login with password same as username
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-

Meringe rom webpags ﬁ

i, Fusswced canmot be same 5 uienaims

Creating username with valid username and password.

Message from webpage @

I , New user login created successfully

Fig 5.3 System testing test runs

Report Generation test runs
The users went on to conduct report request from a mining and analysis operation they had
conducted which will to try to produce a report which will include the mining queries they had
issued. The result showed the actual results that they had issued and the filters they had entered
were effected accurately. The testing team went on to throw a wild card on the report generation
and the system yielded correct results. The testing team also attempted to send a request to
produce a reports based on data they wasn’t sure of by creating a report based on a fragrant of
data the system yielded correct results by injecting a “MySQL where like ““ clause query. This
proved that the reports module was working effectively and had been well integrated into the

system.

The system performed exceptionally well to gain the confidence of the developing team as well

as the testing team unusually.
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Alpha Testing

According to Agarwal and Tayal (2007) alpha test is conducted at the developer's site by the
customer under the project team's guidance. In this test users test the software on the
development platform and point out errors for correction. It has limited ability to expose errors
for correction because it is conducted by a few users on the developer’s platform. Once it’s done,

the product will be ready for transition to customer site for implementation and development.

To carry out this test the testing team allowed the IT department staff to use the system and give

feed back to the developer. All miss harps noted were corrected

Beta Testing
Agarwal and Tayal (2007) stated beta testing is done at user’s site and the system is exposed to a
number of users. Developer may not be present at the site, there is real life software experience
without actual implementation, in this test users record their observations, mistakes, errors and
report them periodically. Users also get an opportunity to suggest modification, a major change

or deviation.

To carry out this test the testing team took the system to Interconnection department and the
system was posed to many users to use the system and give feed back to the developer. All miss

harps noted were corrected

Verification and Validation
According to Agarwal and Tayal (2007) verification and validation is the name given to the
checking and analysis process that ensure that software conforms to its specification and meet

the needs of customers who are paying for the software.

5.3.2. Verification
James (2004) pointed out that verification is the process of confirming that a design entity

functionally (Software) performs as intended, that is one entity defines what is intended and
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another entity implements what is intended. This checks whether the system that has been built is
the right product. It tries to see if the user requirements and system specifications are well

represented by the system.

Evidently attempts to find out if the developer is building the right system to achieve this, the
testing team continuously made a comparison between the functionality in the current system

with those created for the new system. This verified that the product was the right system

5.3.3. Validation
According to Aristides Dasso, Ana Funes (2007) It is referred to as the beta testing. It ensures that the
system addresses the client's needs, through system testing, beta testing, and client acceptance testing. It

establishes the fitness of a software product for its operational mission.

Evidently attempts to find out if the developer is building “the system right”. To achieve this, the
testing team continuously made a comparison between not on the functionality but the behavior
of the functionality in the current system with that behavior created for the new system. This
validated the product was built right.

5.4. Installation
Section gives a clear discrete procedure of how system will be installed prior to running on live
environment. The section will also give a short comment on the reasons for the chosen

deployment method for the system.

This process is a guideline of how the system should be installed. CDR mining and Analysis
System is a web-based interactive application. As suggested any web based application will
require a host fortunately. Tel-One will host this application on its own which will serve it from

huge costs of running a web hosted by a third party.

5.4.1. Consideration for deployment method
The development team decided for the system to be internally hosted and to sit on an intranet of
the organization because of the very high security concerns associated with the CDR data aka
“telecoms organizations’ currency”’. This major concern strongly emphasizes high security needs

to the safe keeping and preservation of this organization’s data thereby strongly discouraging the
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subcontracting of any CDR operations procedures or mining and analysis to any third party
organization see Chapter 3 Section: 3.7.1 Outsourcing Alternative. More over hosting of such a

system on a third party’s equipment will attract high costs to the organization.

However it is highly envisaged that the system be hosted internally in the organization its self. It
is beyond doubt that this choice will add value and enrich the business and attract null hosting
costs see Chapter 2 Section: 2.4.2 Feasibility, Economic. And Chapter 2 Section: 2.3lidentifying

business value.
Stepl
Install php mysgl xampp full version.

(This contains Apache HTTP server responsible for interpreting internet protocols for the system

and all web service related functions

Contains also MySQL for database and DBMS for database administration that is the query

handling for accessing retrieving and storing data from the database for the system.

Contains also Tomcat a web agent for for administering the http protocol tranportation
Contains also FileZila handles all java scriptssuch as sending mail together with mecury mail)
Step 2

Create Site to map the apache file server to the root destination of the CDR Mining and Analysis

System use the follow through guide in this section listed after Step3
Step3

Copy folder named “ny” to destination named ”C:\xampp\htdocs\”’such that you have a valid

directory named C:\xampp\htdocs\ny\”

Copy folder named “data” to destination named ~ C:\xampp\mysgl\”such that you have a valid

directory named ” C:\xampp\mysql\data”
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A site, in Macromedia Dreamweaver, is a collection of files and folders that corresponds to a
website on a server,

What would you like to name your site?

Example: mySite

What is the HTTP Address (URL) of your site?

http:/flocalhostfny/
Example: http:/fwww.myHost. com/mySite

If you want to work directly on the server using FTP or RDS, you should create an FTP or RDS

server connection. Working directly on the server does nat allow you to perform sitewide

operations like link checking or site reports.
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105

=3 Site-ny (C:\xampp‘.htdncsh:

- [ - [ - - -

cdr_system_images
Connections

junk

mysite

pdf_files L
php templates 5
phpFormMailer
add_subscriber _for_tesir
archive.php
carrier_def.php
country_def.php
date_test.php
deployment.php

file.json
generate_cdr_record.php
index.php

iik.php
junk_test_file.php
live_cdr.php

login.php -




[2) Macromedia Dreal
File Edit View Insert Meodify Ti SlbeDeﬁmtlonfnrny —

Apptiation ¥ Bastc | Advanced |
macrome Site Definition
d BRi
Files
[Eﬁ ny v] [Loml view v]
Do pou want to work with a server technalagy such as ColdFusion, ASP.NET, ASP, JSP, ar PHP?
Open a Recent lten - Ju G | L ¢ | ]
() Mo, | do not wart & technology.
5 ryideployment ol 0, | do not want to use a server technology 00 se-mC rm————
A @) ‘ez, | want to use a server technology.
S— danll -3 cdr_system_images
@ ny/mining and al
. . Which server technology? -3 Connectons
@ nylsessions.php - junk
) PHP MySOL - ]
i@ nyfindex.php B mysite
N -0 pdf_files
@ nylgenerate_cdr_{ | =03 php templates £
i nyNisio.php -2 phpFormMailer
@) nyffile json @ add_subscriber _for_tesir
. archive.php
@ nyftestphp carrier_def.php
@ nyllive_cdr.php country_def.php b
i@ ny/country_def.phy|| date_test.php
_ deployment.php
5 open... fle.san
A generate_cdr_record.phr
index.php
* Take{ iik.php
@ + Learn| junk_test_file.php
I resou| live_cdr.php
+ Find 3| 3 login.php 8
< Back ] I MNext > I [ Cancel ] [ Help ] ‘ II : D
Cioet ok Log

Enter the following and click next

[-) Macromedia Dreal = [ & 28
File Edit View Insert Modify Ti _SIte Definition for ny —
Appfcation ¥ 1 Basc | Advanced S
» Application
macrome Site Definition | » TagInspectar
d BiE
Files |
[ﬁ ny v] [lezal view v]
How do wou want to wark, with pour files during development™?
Open a Recent lten ca C | T # @ | &
&) nyideployment pi| Ed?t and test locally [my testing server ?s on this computer] =D ste-ny (C:\xampp‘.htdncsh;
‘_' Edit locally, then upload to remote testing server - cdr_system_images
@ ny/mining and ang| Edit directly on remote testing server using local netwark - Connections
@ nylsessions.php. - junk
i@ nyfindex php B mysite
" [# pdf_files L
@ nylgenerate_cdr_{ | - php templates 5
i@ nyhisio.php ‘where on your computer do you want b store your files? £ phpFormMailer
4 nyffle json [} add_subscriber _for_tesir
N archive.php
@ nyftest.php carrier_def.php
2 nyllive_cdr php country_def.php b
@ ny/country_def.phy|| date_test.php
deployment.php
(=] Open file.json
b generate_cdr_record.php
index.php
« Take{ iik.php
@ + Learn| junk_test_file.php
[ resou | live_cdr.php
+ Find §| login.php i
< Back ] I Mext = I [ Cancel ] [ Help ] . r'rII : D
Nt ok [ (Log... ]

Enter the following and click next

106



[2) Macromedia Dreal
File Edit View Insert Meodify Ti SlbeDeﬁmtlonfnrny —

Appivation ¥

Site Definition

G egy Basic | Advanced |

macrome
EH?E
Open a Recent lten

Testing Files

Dreamweaver communicates with your testing server using HTTP [just like a browser], so it needs
to know the URL of your site's root folder.

‘what JRL waould you uge to browse to the root of paur site?

@ ny/deployment p]
2 ny/mining and a

Example: http: /¢S emverlne/RootFolder!

Test URL

@ nylsessions.php
@ nyfindex.php

ny/generate_cdr_
' nyNisio.php

2 nyffile json

@ nyftestphp

@ nyllive_cdr.php
@ nyicountry_def.phf

+ Take§l
l resou)

+ Findg) <Back || mMext> |[ camel ||

Help

Enter the following and click next

() Macromedia Drea
File— Edit— View— Insert— Modify T _s'bEDEﬁ""'D"f"r"y — -

P Taglr

¥ Files

Files
[Eﬁny v][LomIview v]
WC|L ¢ Y alR
B2 site- ny {C: \xampp\hbdocs\n -
- cdr_system_images
Connections

junk

mysite

pdf_files

php templates
phpFormMailer
add_subscriber _for_tesir
archive.php
carrier_def.php
country_def.php P
date_test.php
deployment.php

file.jsan
generate_cdr_record.phr
index.php

iik-php

junk_test_file.php
live_cdr.php

login.php =

m

}a@@@@@@@

Log. ..

Apniloation ¥

£ 7 . i || Basic | Advanced
' macrome Site Definition
Open a Recent lten

[)RE‘

“when you are done editing a file, do vou copy it to anather maching? Thiz might be the production
web server or a staging server that you share with tear members.

(01 *res, | want to uze a remote server

@ ny/deployment p:l
ny/mining and al

=

ny/sessions.php
nyfindex php

©

ny/generate_cdr_{|

=

v nyNisio.php

®

nyffile json

©

nyftestphp

-

2 nyllive_cdr php
@ nylcountry_defphf
(] Open...

- Take{
@ + Learn
[ resou

+ Find |

[ <Back || mext> |[ canel ||

Help

You must see your new site configurations now and click next
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Fig 5.4 installation guide figures

Congratulations site set up is finished the program can now be run for the first time and will be

accessible from any remote location on the LAN within the intranet.

Please ensure that your network is masked from outside access such that no-one enters into the
intranet, confirm with your network administrator for ensuring security on the network for the

system.

5.4.2. Changeover Strategies
This final product of the project will be introduced into the organization thereby eventually
discontinuing the current system. The available changeover strategies or conversion methods

there were available to the developer were are as follows;

. Direct Conversion

o Parallel Conversion(Chosen)
o Phased Conversion

o Pilot Conversion
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5.4.2.1 Direct
According to Peter and Connor (2004), that using the direct changeover strategy, the old system
is abandoned completely and a new system is out into operation on a particular date and the two
systems that is the old one and the new one do not have to run con-currently, the old system is

abandoned once the new system becomes operational.

Evidently in this strategy the current system is immediately discontinued and replaced with the
new system. The major characteristic of this strategy is that is most adopted for very small
projects very less risky and particularly small firms. However in contrary Tel-One is a very big
organisation and the new system deals with critical data. The developers shunned from using it
because if the new system produces any inaccuracy it will greatly cost the organisation hence

this strategy is not the most ideal one to use.

5.4.2.2 Parallel Changeover (developers choice)

According to Peter and Connor (2004) Parallel changeover method requires that both the old
and new information systems operate fully for a specified period of. Data is put into both
systems, this allows the accuracy of the new system to be checked which helps build confidence

that the new system is working properly.

Clearly this changeover strategy is when the current system is run in conjunction with the new
system for a while, and gradually discontinued. The two systems are runs parallel to each other
noting any short comings of the new system but continuously checking its output against that of
the current system and making necessary changes. The developer chose this choice because it is
an option the guarantees undiscovered-error proof solution during system implementation. All ill
behaviour is corrected before the new system is fully running on it own and the organisation has

vested all confidence in its output.

5.4.2.3 Phased Changeover
According to Carpenter (2001) This is a technique by which the developer introduces one phase
of the new system at a time until the whole old system has been completely replaced, A module
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at a time can be converted to the new system in phases until the whole system is transferred.

Errors can be worked on as they appear.

Evidently this changeover strategy is when a system is divided into phases usually modules. The
modules are then introduced into the system one by one while being integrated into one big
system. The emblem if this strategy is that it is most fitted for vast systems which can be maybe
about 100 000 lines of code while this system is about 30 000 lines of code if measured using
SLOC. The developers shunned away from using this strategy because of it suitability of large

systems where the new system is not a vast system but rather a very powerful system.

5.4.3.3 Changeover

According to Gary et al (2011), Pilot conversion is a selective implementation method.
Installation of the new system is only to those departments that require the use of the system.
During this pilot operation, the old system continues to operate for the entire organization,
including the pilot site. After the system proves successful at the pilot site, it is then implemented

in the rest of the organization.

Evidently this is the strategy by which the new system is introduced into the organisation by
being introduced department by department. Clearly, this system changeover strategy is best
suited for vast systems as well which are very complex and whose training and migration
processes take a very long time to complete. Mostly this strategy is most favoured ERP system
which are incredibly big systems and such systems may implement a hybrid combination of such
with phased where the system is introduced department or branch by branch after fully
introduced throughout the organisation wide scope it is then use sometime and gradually
discontinued when manage feel it is now safe to do so. Again this technique is most suited for
vast and complicated systems for these reasons the developer shunned away from using this
strategy because it is unnecessary for a system like the new system rather will just lead to
wasting resources. Evident enough the new system is not a complex system at-least only slightly

in its structure but rather a very powerful system
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5.5. Maintenance
According to Doyle (2009), maintenance is the process of modifying and refining the system
after it has been delivered and is in use. This is a continuous process. It is usually done annually
or when the need arises. Maintenance begins soon after the system is installed and lasts as long

as the system is in use.

Evidently this is the iterative process by which a system is continuously matched with the users’
requirements and the new ever changing requirements of the users. The system will continuously
be calibrated to respond directly to these abrupt changes in needs of the system users and to
make clear cut, delivered solutions such that they are able to efficiently meet their intended
requirements In IS terminology referred to as corrective, adaptive and perfective maintenance
respectively. The system should be maintained based on the mentioned types of maintained as
examined below. Clearly system maintenance solely major objective is to ensure that the CDR
Mining and Analysis System will be able to meet its requirements continuously and the proposed
IS solution attempts to never out date by updating itself with new needs within its context.
Chiefly it should be realized that testing validates an IS solution and boosts its stakeholders
confidence, but does not necessarily mean that a solution is complete but however other errors
may still be noted latter on after the system is deployed and has started to be used in the live
environment or that it has short comings. This is what the maintenance process addresses as well
as those short comings triggered by changes in the environment which will cause the system to
need some slight twitching to respond to such changes. Neglected by most scholars Kaseem A
Saleh (2009) mentions a fourth maintenance technique called Preventive maintenance which is

used to prevent further maintenance

Below asses how the maintenance has been carried out in the proposed system and will be

continuously carried. As mentioned maintenance falls in four distinct categories as illustrated,;

o Corrective
o Perfective
o Adaptive

o Preventive
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55.1. Corrective Maintenance

According to Saleh (2009) Corrective maintenance activities involve the diagnosis of reported
software errors and making the necessary changes to fix them. Typicaly software errors are
reported by users after encountering them during software use. Other errors are reported by the
testers prior to the delivery and deployment of the software in the market and these reported
errors are scheduled for maintenance. He further stated, sometimes high-impact and critical
errors affecting the software operation, may be noted their rectification is initiated immediately
because of their importance.

An overall understanding may suggest, as stated earlier in the introduction of the section the
previous tests may still have been completed with no errors found but some errors may be found
by the user after system is working in the live environment. To achieve this testing the
development team will be sent an email containing the bug explanation from the users using the
email address embed in the system. The development team will immediately schedule the bug
for correction, examine the bug and tactfully address the error by drawing a plan for the
correction of the bug by modifying system designs and functionality as required or simply

modifying code and apply the changes as patches.

5.5.2. Perfective Maintenance
Kaseem A Saleh (2009) defined perfective maintenance as the activities that involve software
changes leading to improving the functional and non-functional aspects of the software. Example
modifying the user interface to optimize the user interactions and increase the system usability is

considered a perfective activity.

Evidently perfective maintenance is aimed at fine tuning a valid IS based solution (that has met
requirements, aims and objectives) such that it effectively meets its required functionality in an
efficient way simply. To achieve this, the development team will attempt to make query result
response time excellent when mining data by indexing the data base such that the records are
accessed easily. As this system is a robust interactive web based system dealing with mass data
flowing in in-real time for mining it may also be very beneficial if queries are optimized to
improve response time using a pseudo SEO (Search Engine Optimisation where references are

indexed for fast query implementation during result look up of queries) as discussed by
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development team may make changes to the interface to produce a mood that increases
concentration and also may include small sub-functions to stimulate a good experience to the

users as they use the system.

5.5.3. Adaptive Maintenance
According to Saleh (2009) adaptive maintenance activities involve adapting the software to other
operating activities or to a new software or hardware paradigm or technology. Configuring the
software to deal with new user interface technology or to be ported to another operating system

is considered to be adaptive maintenance.

To achieve this, the system will continuously be changed to meet ever changing needs of the
industry. Users will continuously give feeds backs on a quarterly basis of their experiences and
if any changes are required by the users. The industry may set new requirements and the business
partner agreement may cause adaptive changes to the system. These changes are industry/market
triggered. Business partners like AT&T switching agreements may be amended such that Tel-
One traffic to the west region that is the western America will be channeled via new
route/carrier Kelcom. This will cause the system to be changed by integrating a new route

definition to allow accurate mining and analysis of CDR data.

5.5.4. Preventive Maintenance
According to Kaseem A Saleh (2009) this involves system changes intended to improve the
future maintainability of the system and reduce the possibility of finding more errors; it is
normally triggered by the maintenance team or upper management. Its main impact is to reduce
the maintenance costs in the long run. Examples include system restructuring, changing the

algorithms and data structures used and enhancing the system documentation.

Evidently this technique of maintenance attempts to ensure that a system is made out-datedness
proof by ensuring that it no longer runs beyond the changes in the needs of the users. This is
ensured by furnishing the system with sub-functionality that enables the super user to be able

make changes to system which react directly to the changes in the needs of the users and the
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industry triggers mentioned earlier on in adaptive maintenance. The changes will not needs any
developer to effect such changes. To achieve this CDR Mining and Analysis System is a very
robust and powerful system which will enable un imaginable data analysis capabilities beyond
imagination. The developer gladly furnished the system with configurations changeable at
runtime such as changing the presets for a user the admin can set presets to users that is the grant

user to be able to make a query of a specified limit of records.

5.6. Conclusion
The development team has successfully developed and designed an IS based solution for the
problems mentioned in the problem definition all length and extreme cases have been fully
tested. Evidently the system was tested for errors thoroughly and passed through all the various
tests it was posed against. The developers are now totally confident that their system is now a
finished product verified to address its core aims and object and validated as a right solution built

the right way. The project has been a success.
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APPENDIX A: User Manual

CDR Mining and Analysis
User Manual
Getting Started
Installation Guide

User Guide

Welcome to Tel-One Intranet

CDR Mining and Analysis System inc

Good morning please submit authentication...

'E\’
?‘\.‘\ Username te/ NE
f ) Password

»

115



Table of Contents

Getting Started: Opening APPHCALION ........cccvviiviiiiiiierie e 118
IoTo || T =T [ SRR UUOTRTSR 119
IO JE 20 o 1 SRS OPTTSSI 119
HOME PAJE ... e e 120
MiIning and ANAlYSIS PAQE .......c.coiiiii it 120
TO CONAUCE MINING 1ttt e e e reesreesneeeneeesees 120
DEPIOYMENT PAGE.......coiiieiiieie ettt reene s 122
TO PHNE RESUILS......eeeiie et snae e e nneas 122
TO SENA @S E-MAll ..o e 122
ATCNIVE PR ...ttt e anaeeteenneas 123
To Find and resend archived dOC ..........oocveiieniiies e 123
PrESEIS PAgE .. .veiiiiiiie et 125
TO restore default fOr @ USEI .........oovviie i 125
TO SEt NEW PreSet O @ USEI ...ccvviieiieiesiieie et 125
TO clear @ NOLITICALION .....ocvv e 126

Users Page 127

TO Create USEI LOGIN.......ooiiiiiiiie ettt 127
TO Change USEI LOGIN .....ccuviieiiiiieiieieseesie ettt enes 127
TO Delete USEI LOGIN......ccoiiiiiiiie ittt 128
REPOITS PAGE ...t 129

116



To search by date, time, email, username, number of records yielded ................. 129

To search with filtering coOlumMNS t0 SNOW..........cooviiiiiiiiie e 130
To search by key word in result explanation ............cccccovvevie i s 130
IO I L 1S =] oo ¢ S RSP UPIRTRSTI 130
QUICK SEAICN PAQE ......oceei ettt 130
To search subscriber details by ID NUMDEr...........cccooiiiiiiiie e 130
To search subscriber details by Account NUMDEr ..........cccooooviiiiiiiic e, 131
To search line details of by phone nUMbDer ..., 131
Country DefinitionNs PAge ......ccooviiieiieeeecee e 132
RouUte DefiNItioNS PAge........ccuviiiieiieiiecee ettt 133
Trunk DefinitionNs Page.......ccooiiiiiiiiii ettt 134
SUDSCIIDEIS PAQE ... e 135
SUDSCIIDEr LINES PAQE ....voeiiecie ettt 136
Live CDR Streaming Page ........cccoiii ittt 137
ADOUL PAGE .ot nne s 138
ENd Of USEI GUIE. ..o e 138

117



1 Getting Started: Opening Application

1. Navigate to the program by entering the website name depending on your host. Otherwise
use http://localhost/ny/login.php

» B rttp://localhost/ny/login.php

This will take you to the login web page
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2 Login Page

3l & nttp://localhost/ny/login.php & Login

‘Welcome to Tel-One Intranet

CDR Mining and Analysis System inc

Good evening please submit authentication.

. ]
- Username te/ NE
}'\1" Password L

2013 © COPYRIGHT 2013 ALL RGHTS RESERVED.

A prosus: of Henke! Cramiooks R10S3TT B5C information Syssems Honars MEU Telons coxw

This will take you to the Home page

To Login
2. Submit login and click Login
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3 Home Page

|| @ http://localhost/ny/index.php P~ R2CX| & Home

... Home ... - \

CDR Mining ané Analysis Systeminc Lozoat

Requests
Notification
Alert

DASAHBOARD

m

Live stats
with
quick

links

Current page
name

Goserate Arkficial CDR "Jest Emiromment”

Quick link to
about page

Shows an over view of the whole system some quick menu options may not show depending on
users’ access levels

Click Mining and Analysis on the quick menu

This will take you to Mining and Analysis

4 Mining and Analysis Page
To conduct mining

Enter customer’s name who the result is to be given to

Enter the customers e-mail where the result will be sent to

Confirm the customers e-mail

Choose your preferences for the search

Set the mining parameters for example which route, which telephone number fields
marked with asterisk “*” are mandatory period and duration use a default parameter if not
given. Supply only the fields that contain what you are looking for the system uses and
inference engine which can work with insufficient parameters even only one values can
be used for example pulse 11 can yield results

6. Where the filters are not know for example when you do not know or have the particular
route you are looking for, for calls that had a pulse of 11 set the route parameter to Not
Specified.

Ok E
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:alhost/ny/mining%:20and%:20analysis.php

Click scout
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RargeSrom:
To e HE - HE S
Routes Taken TrunkiExchanges Used by Call ik
In routa: A1 Taleom W In trunk: Vot Takcal o
Out rowte: B Toewm v Cut trunk: Wictite Talcal ]

Final Destination / Grigin
Oniginating fram country: Dmeabwe: il Puisa:

Pulses Encountered

Dtinated ta country: P =

30058 OEGT 3045, 408 HORITS BEGSRMT

Srradue of s’ Conviais B 08577 BGE Itorwaon Swure U VG Talira sazw

You will be prompted with the following message before the system displays your results

Meiiage from webpage “

'h Veur Query Vielded Results

o ]

e ——

That should take you to deployment page which will show you the results for your mining and
analysis parameters.
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5 Deployment Page

e'._ ‘| @ http://localhost/ny/deployment.php L-rBoX ‘ @ Deployment | | ﬂ'-u\ E
-
': : Hismse | Diata Miing and Asshod: | Preset: | Archive | Users | Eepars i
From - TelOss
Name s
Dats - Mon 1402 2013
Time 224211
E-mail :kylsfEve com =
R - F15599 048 soceed of ll el mads eassaateriag 11 gaties in he period 2013-01-01 1 013-10-13
T parenen 00000060 13 23-99-950rs feating borween 000000 2ad 133939
W furand 9 calts safatiog to yonr seguest
CaliEZ et Newber DivertedTo  Daled Number: Date Time Deration In crest et crest Pukies Origin Comerry Destintiza
Nember s ¥ Comatry m
z 29me2s 393998 0118 EH s 1 o572 el
2 4530780 w015 e o u 0557 094
1544953 00400 o o i [ 954
6661933 00518 e EH i a1 o
1788830 072 @7 oss 1 55 o2
1539811 w0t ) o35 u o1 w4
pILEL 000208 a7 o i 1268 0058
153911 00400 ] (=] i o1 w4 18
1301401 4323559 42338 0az08 @7 o 1 1288 s 575
Tots] Call:: 3 Dilled Numbers : 9 Total Durstion : 0
AT TSR D
fe=)
Data Visualisation
Bizud Rate for e Paciod 2od Fitaead Salactice
< i | »

To Print Results
1. Click on print to print the results

To Send as E-mail
1. Click on send as email to send to the pre-specified email

Yo will be prompted with the following message

122



a' ‘|@ http://localhost/ny/deployment.php LB X H ) localhost | |

. Homse | Diatn Mising sed Ausbrs: | Brecers | Archive | Uzers | Begorss |
feféNE CDR Mining And Analysis System inc.
From Tel-One
Fame gl

Dats Mon 14 Oct 2013

Time pesis)

E-mail -byls@ecom

Ploase find a socerd of afl cath made socountoriag 11 gules i the pered 2013-01-01 w0 2013-10-13
& ]

ROt - o 000000 o 13-9-55krs fasting botwrosn 00-00.00 2nd 13.99.5

m

Wa frad 0 cafhs sefating toyar soquest

e 5
Message from webpage Iéj
Calling - ) . ) Destinstise
Nomt, Called Nember DivertedTo  Daled Nembers  Date Origin Comntry o
. Your request results have been encrypted, saved as pdf and sent to
Tour Call: 9 Dlled Nembers: & _I_E email you supplied. A copy can still be found in Archive. Sending mail
with attachmnet of your result successfull,
== T
\
Data Visualisation
Bixud Rare for e Feciod 2od Fiterad Safaction
Diveloped by Heeke Chambain
Pl 1 | »

To check for a mining result that has been mined before. From Homepage click Archive

It should take to Archive page

6 Archive Page

To Find and resend archived doc

1. Locate the document via the search bar or manually from the list and click resend. This
should resend your results to the customer you will be prompted with a message as
follows
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|@ http://localhost/ny/archive.php P-2aX H & Archive x i v o

Tel-Ome CDR Mining And Aralysis Systam inc. . -
per

m

Cosich Szmrct | oo Pumues Dofisitions | Seamiry Defisitioes | Trusk Definisors Semseriber

i Simemer iy Tne CDE Semeeing j
/ .
te E «. Archive ... Log ot
e Tel.One CDR. Mining and Angiysis System ine
—~ Resend
\-'g‘ Fla¥ams e ainn iz e Tmwerss vl sedeemat
D"‘c i g:‘.’m File Name [— Summary of Request
Pleasa find 1 recond of ol calls made i
WS008 1748:05  cdr_dF1013_03_18_17_48_05 paf mryle andssciny sy f:;‘{’;?‘;gio.:t;”;"é:;’iﬁ
Eamsan 0000 2 1300
Pleasa fid 1 ocond of all calls mae in
W01 LAAT o 9EN0S 10 011310 17pdf ksl flivs s Faetasir e
atuwsan 0300 amd 03:00
Blaase fnd a reosad of al calls mads i
W120923  OL1GOT o 4T01Z 08 28 0116 D7.pdf podlive com ths paricd J013-10-10 1o 2015-1-10

Eatwsan 00:00krs to 00:00ks Lasting
Estrvsan 0000 2 00:00

Plkase Fxd a reoamd of al call made i
131000 13:00:4F  cdr 4EI0L3_L0_DL_13_00_40.pds m{m;iu.ﬁﬂu‘ﬁ&ﬁﬁ
Estovsan 0000 2 09:00

Plkass Fnd a recamd of al cale made i
24 pesid 2013-10-10 10 2015-10-10

WIBTE 04541 cir_dE0LD 09 15 00 45 61pdF . e p—— Podisi A
betwvsan 00:00 and 00:00
Please find 2 recond of all calk n
WIITT 1250 cdr AR0IS 08 27_12 5727 pdf knlalive.com s pertad J013-10-10 12 2013-10-10

batovean O0: s to 00:00krs Lasting.
betwsan 00:00 and 30:00

Plsasa find a recond of all calls mads in
C e e e e e an P tha pariod 2013-10-10 1o 2013-10-10

This confirms that your mail has been sent

rhlus-g-efrwnmhpug-e— “

g  Youmreguest reevBs havce been eranypted. Frved a5 gl end et
i lh ernad you supplied. & oopy can sl be fownd in Srchive, Sendeng mail
it FiEscenael o pnur detailt sussessull

Lo |

To Change presets, from the Home page click Presets on the Quick Menu this should take you to
the Presets page

To Clear notifications, from the Home page click Presets on the Quick Menu this should take
you to the Presets page
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7 Presets Page

=
e' ‘lc" http://localhost/ny/presets.php P~RBeX ” & Prestets X i 17 5o
- Tel-Ore CDR Mirirz And Analysis Systam inc wws. | Log-Out ™
T e e — - r
Pending Notifications
Specity New Prasst
Usemame  [Ceresauiale rocs allowod- e Untitled - Paint

Login_iD Presets

Spose ouuriu ru 5 Tasacoze

To restore default for a user

Choose the user name from the drop down menu, and click Reset Default Preset.

You will be prompted with the following message

——

Message from webpage ﬁ

; l: Preset has been set to default succesfully!

To set new Preset for a user

1. Choose the user name from the drop down menu, specify the new preset and click on set

new preset

You will be prompted with the following message
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”
Message from webpage ﬁ

: ié Preset has been changed succesfully!

To clear a notification

1. Ensure you have considered all requests before clearing. After fully considering, Click on
clear notifications

You will be prompted with the following message

’
Message from webpage u

; ié Motifactions cleared sucesfully. Mo new neotification pending.
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8 Users Page

e (9] | @ http://localhost/ny/Users.php

/O'QGXH@Users Xu

I
o]

)
=

To Create User Login

T&l-Ome COF. Mming And Arabysiz Systam inc. s | Log-Out | Samtzct | Alcut

n : Super

tefﬁs

Create User Lagin

Tal-Cme CTR Mininz and 4

Usemame:
Pazawony
Pazawond
Acess Leval: =
Users
LaginID Userzame Pazawerd Tser Trpe
a Spar REE L] Admin
Changs Usar Lagin b Elamksll013 Tsar-MC

40 Jrla2013 Aimin
LOGIN LISSMAME e cur i Derecizotafe] B kenin2013 Usar-MC

35 Dececk013 Taar Mo
Usemame:
Pagswo

if:flg.:@ - @

Dalsts User Login

UBEMAMS oo cuv Cemaiznizfw

1. Enter new user’s username and password
2. Repeat password on the pass word confirmation and click create
You will be prompted with the following message box

Message from webpage -

la Mew user login created successfully

To Change User Login

1. Locate user’s username from the drop down-menu on the Change User Login Panel

2. Enter new username and new password
3. Repeat password on the pass word confirmation and click change
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Message from webpage

ii Legin details changed successfully

To Delete User Login

1. Locate user’s username from the drop down-menu on the Delete User Login Panel and click
delete login

Message from webpage - g

i ié User login deleted succesfully!

| _—
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9 Reports Page

(2| T
RAEE

@ http://localhost/ny/reports.php.

~ P-ECX| 2 Repors

Tel-One COR Mining And Aralysis System inc s | Log-Cut | Contact | -

[ S —

m

Home  Miningand Arolysle  Ambho  Procats
Quick Semst | o Bees Dfsions | Commiy Defsiions| Truck Defnisers | Sobaetien

‘ ey e o
telloNE .. Reports ... Losow
e Tal-Ome (

1w Sz 2013w
{21 fwfl Octoter [l 2013 w]

2 [l 3wl 2
L REL R

COR MInnnig and Analysls Systam inc REPORT

‘Prepared by - Super
Date : Tue 15 00T 2013

Time ;o805

Flle Hame Result et Time Usemame

Please find a recard of al calls
mad encountzrng 11 pulsss in

£ar_2013_10_14_22_40_47Superpet Emﬁ%ﬂméﬂwﬂ 31014 | 2zema7| @ |yieg@ivecom Super

Z3:59:59NE Iasting betwaen
DO:00:00 and 23:59:59

Piece find 3 recard ot al el
302 ENCoUNENNg 11 PUisSE In
odr 2013 10_14_22 40 4TSuperpat ?;Dg;emuﬁg%\m:ém&m- 2131014 | 2z2047| @ |ylegive.com Super
23:53:58N7E [=sing betwaen
DODI00 and 235858

Pleage find a reoord of i calle
mas encounterng 11 puisss In
oar_2013_10_14_22_40_¢7Superpaf e A e D 30| ap310-14 |2zanar| & | iyiegive.com Supsr
2358155 Izsting betwen
D0:00:00 and 235858

To search by date, time, email, username, number of records yielded

1. Inthe Specify Desired Report panel specify only the desired criteria inference engine will tune
itself to use only available data. Date and time are mandatory fields and click search by criteria.
2. Specify the columns to show. see next function below
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To search with filtering columns to show

1. From previous function do step 1 then

2. specify the columns to show

3. then click search by criteria
To search by key word in result explanation

1. Inthe search by keyword panel specify the columns to show

2. Enter the key word contained in the result explanation and click search by key word
To print report

1. Click on print report and the report will start to print

10 Quick Search Page

R

P~-BCX]|

Mining And Aralysis System inc.
= 7o e e

@ http://localhost/ny/quicksearch.php & Quick Search

Tel-One

Tz e 2

v,
telloNE g .. Quick Search . L

Tel-One CDR Mening 2nd Analysis System inc

censed mumbers

To search subscriber details by 1D Number

1. Insubscriber details quick search panel enter the subscribers Id number in the about subscriber id
number field and click the search next to it
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To search subscriber details by Account Number

1. Insubscriber details quick search panel enter the subscribers account number in the about
subscriber account number field and click the search next to it

The search result will be as follows

Durmdaani
Dabengwa

1 Danravan Ava, Hew
Mariborough, Hre

TT3IS36443

E3-ETE3818-M-23
BAADMSE

Abour Subscrber ID No. 53-573:315--23 [l
AbouT Subscribar AceNo. = 5.00732 e

To search line details of by phone number

1. Inthe phone number details quick search panel enter the line phone number in the about phone
number field and click the search next to it
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11 Country Definitions Page

P-RBeX||@& Country Definitions

Qi St | G Defisns | Covnm Defisicns | Tmsk Defiicns | Sabrcsieon
9 Sabscke lng | Live CDR Secamng l
telloNE .. Country Definitions ...
h Logow

2 Tel-On2 CDR Mining and Analysis Systeminc.
Country Name  Prafix

Agranin 0330
Azl 0355
Aigera 13
AmericanSamoa 165
Ancorra 0376
Angoiz Qu
Anguiia 126¢
Antarctics 0572

AmiguazngBar 1268
Argenting 0054

Ameatz a7
Angz o297
Ausiralz 0051
Ausira 003
Azerszizn =0
Snama 1242
sanrain 73
sagaesn 0330
Barats 1246
Selans 375
Beighm 0032
Beize 0501
Benn o229
Bermuda 1441
Bnan 0975
soiMz 0391
somaia s

Sl Lana 0
Saint Helena =0
SmKmsa 1350
L) 1758
2t Mann 158
sEmeemEa 0505
SamtVincenta 1784

Sutn 0249
Surrame sa7
Swazitand s
Sweden 0045
Swizeriand 0041
Fira =]
Tahz 5%
Takiztzn ==
Tarzanta 255
Traltand 0086
Toga w22
Toketau 050
Tonga 576
TrikzdadTo 1853
Tusksiz 216
Turesy 0090

Turemenistzn 095
Turks and Caloo 1649

Tuan 0588
Unhed Arzo Eml - 0871
gz 5%
UnhedKingdom 0044
Ukraine =80
rugay 05

UnfedSimes 0001
Uztekistan L=

VanuE 0575
S0l See (Vatlc 003
Wemezuals 0058
Wietzm 0084

USVirghisian 1340
Wallls and Ful 0681

‘West Bank Lo
femen =
Zamola 250
Timoe 263

This is a Static page only for viewing country code prefixes are mapped against their real names
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12 Route Definitions Page

P-BCX

@ http://localhost/ny/carrier_def.php & Carrier/Route Definitions

Tel-Ons CDR Mining And Analysis Systeminc

Thes ot e semaned v Teine imemanie

sk Sewch | G Reus Defniiens s 2;::1-_45, Trank Defmisions | Subseszon j
2 > Sper it
te/@NE ... Carrier/Route Definitions ... e

(-]
= DR Mining and Analysis System inc.

Prafix
sl 3026103
=i 3023703
Rogers 3027204
Tens 3032200
ATET2 3104101

Sprimt 3160100
Veerizon Wireles 2040433
T-Moolle 2620125
Voaatne 2620208

3 2342091
o2 2341091
Orange 2343343

T-Moolie 2343091
Vogztne 2341590
Bouygues 2082031

Orange 2080131
sFR 2081031
ops 5050234
Telra 5050134
Vodztne 5050379

£ 4510492
SomEak 4402081
ollen 4500515
Glooe 5150201
WVodsiar 2140731
Orange 2140733
Voztne 2140130 ¥
Orangs 600300
T-hilie 600200
T-hilie 2163000
indatone 167000
Orange ]

T-Maslle frrakrs]
Al Telekom 2320100

Farstien B 09T RAC Moo M) TaionacoTw

This is a Static page only for viewing how carrier codes or prefixes are mapped against their real names.
The prefixes they are licensed to use
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13 Trunk Definitions Page

P-BCX

X

2 And Analysis System inc. www. | Log-Out l::mum Adout

ein - Super

e e S i
< Susseriber Lines | Live CDR Sereemies ’
tel[ONE s

B Tel-Ore CDR Mining and Aralysis System |
mn”Echln’. Name Prefix
Ssitbricge 085
Sulawayo 09
Chipinge 027
Chisunguiza a7
Coltean 5awn 343
Fliabuss! a17
Glendale 758
Gweny ass
Harare a4
Hwange 81
Julssdak aze
Kagoma aes
Karba a6
Kwekwa ass
Marongera an
Magvingo =]
Murambinga a
Mutars 020
Mvurw! ars
Mcbli2 Econet a7
Mcoiie Net-Cne an
Mablie Africom ass
Mcolie Telece! ans

20438 COPVEIGHT %) et IGHTH SEITRVED

& e of arae rams s 242637 32 1o 230 Tesnazen

This is a Static page only for viewing how the local trunks prefixes or local dialing codes are mapped
against the exchange names

134



14 Subscribers Page

@ nhttp://localhost/ny/subscribers.php P~BCX

& Subscribers X

2 And Analysis System inc www. | Log-Out | Contact | About

ein - Super

Archive  Presefe  Userc  Reporic
Quick Sewsch | Corvizs R D Couetry Defniticns | Trerk Suberizen
< ‘Sumacibe: Lines | Lve COR Skesmies ’
telloNE .. Subscribers ... Lozom
B Tel-Ore CDR Mining and Analysis ¢
1¢c_so Name Surmame ID-Number Address Costact_uo
: % AR 4 1 Damraven Avs, New o :

BAA0088 Dumisent Dabsagwa SOIIEND yoe e 189644

- - 2000 17273 Glanslg Avenue e, ~1186712
BAANY Takodzaz Samriove 23-1616789-N-63 Bomowdals West Hre 0772654345,0773366712

This is a Static page only for viewing the subscribers who have accounts with Tel-One. They are the

holders of at least one telephone line to many.
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15 Subscriber Lines Page
=
e —

) @& nttp://localhost/ny/subsclines.php P-RBLEX ” & Subscriber Lines X I {n} i:? §§§

)

Tel-Ons CDR Mining And Analysis System inc

Thst e e et s Teioes e

Quick Seweh | Camicr B

N 2
te/loNE ..Subscriber Lines ... Logos
£ 4 CDR Mining and Aralysis System inc.
scc_no Phone Number Date Create Status Date Terminated
sAAD2%E 300878 19950122 working 030040009
aAD2eE 230883 18981004 working 03000003
BAADISS - 2012-10-0¢ working 0000-00-00
SAADIST 790458 20110817 Working 0000-00-00

ascons
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16 Live CDR Streaming Page

o X H @ live Streaming of CDRs x

waw. | Log-Out | Camiact | About
31

lelloNE

***Warning :running in test mode*** Los o

Waming - DR Mining and Anahysiz Mo In Tasting Fersrenmeant Utawe 111
Live Streaming of Call Detail Records
(a0 it o e mediztion server shon in vead syt

Sampis COR

534 TIOTEIE IE3E95 353905 20131 0-06 D4:40:19 D0:01:18 2342091 234334 0081 BAATDSD

230 N0 MUMK  numMY  numZ - galied_no etart date stert Hime duration in_routs out_routs In_trunk out_trunk pulss country from country to soc_no
23 3924354 TISTEDE 393995 303895 20131006 0 DO01:18 2342091 2343343 R - et EAADIED
41 5508075 2552950 1765424 2561959 20131005 O DO00:45 3160100 2320585 el 568 EAADIED

14 309576 780890 E7E98Q 647240  2013-10-04 11:00:03 0Q:00:47 2600300 2600200 ] Q253 BAADISE
2 7355353 3652056 4530750 4630750 20131006 D4:41:43  DIDS:15 2040435 2400 1 o034 EAADIST
il 5594061 2563190 701355 TOI35E D:01:33 3160100 2341530 16 0248 EAADIST
20 ST1E177 4303015 £925231 6025231 2013-13-06 08 DO:05:39 2720151 3032200 17 o241 EAADIZT
15 309576 SETASID0 I34567 SETESE  ZOMON-OT 210008 DO:DZ:Z1 2320556 2163000 3 gz53 BAADIZE
a7 309ETE 456TEIE 45 20130504 123207 DOCR01 2341590 2250 H 0263 BAADISE
21 7670523 6292596 4059531 4059531 20131006 01234 DO01:39 2T50300 SOS1234 o 0855 EAADIZD
25 6635825 2608496 4576968 45TE9E8 20131006 01:35:21 M 45 2320558 2230 o 005 BAADISD
% 1052189 5181586 5106860 5196360  2013-10-06 04:57:1%  DO:05:40 2082031 4540432 ] BAADISD
o 4034387 3502350 15 1584953 20131006 041031 O D0 2400555 3027204 1" BAADIST
23 3373133 2501105 4541955 4541956 2013-10-06 D5:45:30  DO:D1:07 2140130 3032200 13 EAADIST
2 TIS1102 551670 4TESEEZ 4TES6E2 201310406 01:14:33  DID4:32 2400200 2167000 12 EAADIZT
El 2030121 $122530 3345634 3546634 20131006 031500 DXOLS5 2050131 5050378 16 EAADIST
3 95 8557855 2013-10-06 0256:56  DO.03:26 2720161 2620125 13 BAADIST
40 ZMF1006 014845 DO.DG:30 2260200 2080131 [ EAADIZD
3 20131006 D41E1E O 30 3023703 2600 1 BAADIST
3 20131006 081611 DO:06:30 3104101 272021 8 BAADISD
E TETOS23 5252596 4059531 A0SS531 20131006 091234 DOO1:39 2250300 5051234 [:} EAADIST
25 6635825 2603496 4576968 457E9E8  2013-10-06 01:35:21  DO:05:45 2320588 2280300 o BAADISD
] 1052189 5181536 5196860 S196360 20131006 04:57:1% O 40 2082031 4540482 ] BAADIST
o 4034387 3502550 1544953 1544953 2013-10-06 04:10:31  00:04:00 2400585 3027204 1 BAADIST
] 3373130 2501108 4541955 4541956 20131006 02:48:30 O 07 2140130 3032200 13 BAADIST
= TIS1102 554670 4TESEE2 ATES6E2 201310406 01:14:33  DO:04:32 2400200 1067030 079 1% EAADIET
] 2036121 $122530 3345634 3546634 20131006 031500 DOOLSS 2050131 050378 021 16 EAADIET
3 STZ1317 2121137 E557805 6557665 2013-10-06 02:56:56  DO.03:26 2720161 2620125 04 13 EAADIZT
40 3691516 7269900 5793467 7265900 20131006 0148148 DOD6:30 2250200 2080131 055 [ EAADIED
33 2298786 415378 1941138 1841138 201310406 041616 DOI02:30 3023703 2800300 009 1 EAADIED
3 2422855 4314255 1483725 1493726 20131006 O21E11 M 30 3104101 2720211 073 1 BAADISD
35 1982025 1019761 825061 925061  2013-10-06 01:08:43 00:04:05 3032200 2320588 029 17 BAADIST
k] TTADSTE 7E4369€ 3288544 3238544 201310406 071127 O 35 2400100 3025103 029 7 BAADISD
37 390040 4053544 403553 403863 20131006 052517  DODRST 5050370 3104191 051 10 EAADIST
£ 1720415 3653730 2433002 2433002 20131006 03:51:51  DOD435 2320555 2250290 079 B EAADIET
Et 210821 2364517 1717432 1TIT432 20131006 01:41:14  DO0S:05 2341091 2040436 071 5 EAADIZT
42 3TESTSS 1145415 2519745 1146418 2013-10-05 03:35:08  DO.D9:33 2600200 4500615 065 H BAADIZT
43 0F95536 4650592 6247949 654582 20131006 014132 DOIDES3 2250300 2720M81  B48 [ EAADISD
4z 7677835 3095556 2506042 3095856 201310405 OO 03 2400200 2230300 T 17 BAADISD
43 25534134 2257428 1682419 2257428 2013-10-05 02:04:113  DO:05:23 4540432 5050134 020 Ll BAADIST
4 §355337 912372 E90049 912372 201310405 081252 O 27 2400585 2343091 01 ] BAADIST
47 3593555 7008355 CTE2EE TDUE3ES 201310405 07:5214  DODZZS 3104101 5050134 054 3 EAADIST
43 301550 2443302 6562333 2443302 201313405 01, 15 2400100 2400835 099 1 EAADIZT
Etl S1SE912 2627755 E436642 2627765 201310405 DT 41 2400700 2140731 17 B EAADIZT
£l 4254503 1390097 S575264 1390087 2013-10-08 03 13 2250200 2820125 758 20 BAADIZT
51 5666223 5562957 657726 5542967 201310406 033813 DO0ZS3 2167000 2320328 039 El EAADIED
52 7533319 4543300 3423425 4545300 201310405 044316 OO 41 2081031 3160100 054 20 BAADIST
5 §537745 5822250 TODS307 §822289 201310405 02:47.02 O 16 2140130 2230200 033 12 BAADIST
B3 4916052 2451530 2582252 2451339 20131005 D9:5416 11 4540437 4402087 T3E 3 BAADISD
55 TE22351 1643412 1768653 1643412 20131005 07:4534 M 25 2341091 3032200 027 1 BAADIST
Ed SO97560 4519397 £33915 4516367 20131005 D1:22:51  DODS:26 2040435 2320325 054 4 EAADIET
s 413658 5300350 164707 6390350 2013-10-05 O&: DO:09:49 2140130 2250290 039 17 EAADIZT
E B8TZSE 1138743 1589911 1136783 20131006 091256  DO.04:00 3023703 2400190 023 1 EAADIST
£l 5501401 4323530 2423563 4323689 2013-10-05 03:4313  DO.DZ0A 5050234 3023793 027 11 BAADIZT
(-] 443216 3704458 1500352 3704468  2013-10-05 04:35:36  0O:05:09 3160100 2341001  O78 1 BAADISD
(3] 1196704 3729141 4369475 3728141 20131005 01, o 02 3104101 3025103 020 3 BAADISD
B2 563184 4037906 2337323 4837906 20131005 04:02:51 00:09:01 2400100 2720161 027 z BAADISD
[x] 687256 1136733 1389911 1136783 20131005 091256 O 00 3023703 2400100 023 1 BAADIST
B2 5501401 4323530 1473563 4323380 20131005 03:4313  DO:0203 5050234 3023703 027 11 EAADIST
&5 249716 3708455 1300352 3704465 20131005 0435:36  DODS09 3160100 2341081 075 14 EAADIST
& 1196704 3723141 4369475 3726141 2013-10-05 01:27:57  DO0G:02 3104101 3025143 020 3 EAADIZT
& 563154 4537906 2337323 4537906 2013-10-05 040251 DO.0S.01 2400100 272181 027 z BAADIZT

TT2E007 7745040 4356914 7745040 2013-10-05 03:41:58  0Q:00:17 3104101 3160100 051 1 BAADISD

1176261 1380453 4749448 1330463 20131005 02:.08:02 O 40 2080131 2320328 073 20 BAADIST

3437211 6309934 4054543 6399984 2013-10-05 02:58:24  0O:05:17 2320588 2320100 081 13 BAADIST
m 7650106 795350 7625138795350 20131005 01:.08:50 O 12 2280200 2140733 009 13 BAADIST
72 1550365 2374451 J647269 2374451 201310405 D5:18:25  DODS:33 2050131 2343343 009 17 0258 EAADIST
73 SOTESSS 73TTS23 1545301 TITTSI3 20131005 DS:S51E  DO.DE'SS 2051031 2250290 061 B 2570 EAADIET

e

This is a Static page only for viewing the CDR records of subscribers as they are making calls which is
more like a transaction file view of the calls being made. The records will update every instant.
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Tel-One CDR Mining And Analysis System inc. vy, | Log-Out | Contact | About
This site is rastrictad to Tel-Ons intranat . Loggin : Super

Home Mining and Analysis Archive Presets Users Reports

| Quick: Search | CamiarRoute Definitions | Countrv Definitions | Trumk Definitions | Swhseribers |
Subseriber Lines | Live COR Streamins

tollONE .. About ... &

Final Word from Henkel Chamboko Log out
€ for more info see CDR Mining and Analysis System documentation at Www.msu
e-brary

Copyright

This system is protected by International Computer laws and domestic ICT laws of Zimbabwe all un
authorised copyright use reprmduchun 1s prohibuted prohibited as decided by Herleel Chamboko.

Abstruct

originalintent was to illuminate manual data bazse conmection to obtain CDE. data by offering a powerhouse
type solution to addresz CDR Mining and Analysiz for Tel-One. This system is an analytical system that is
very powerfull that can be used to an incredible adv: antage. This system can unveil many data trends such
&5 measure trunk size by simply filtering the scouting parametres to a single mmk and ﬁlten.uE a pamau]z.r
period and leaxmgnthar parametres open. This will return for vour a trunk-zize per given period. ie. total
number of calls and duration of calls goin a particular tnunk. this svstem is a very powerfull tool in the
hands of 2 creztive individual the system can also stretch far to mining a particular persons calls history
period aka itemised bill call history exclusive of charges Az explained by Henkel Chamboko the
Programmer Developer and Analyst of this work.

Approach 3

The concerpt illustrated by this system iz dene\.‘ed from a very strong thought the approch used is
functional driven appmach o pro t which ¢ on the cheif data CDR. and what
we can do with that data (fu.nmﬂns] against trhe needsof the CDR. data users to afford the organisation a
competitive advantage.

Further thought,

To further develop the power and utility of the system the developer encourages to nclude the following
extensions

1. Ranking of results
2. Filtering results by a particular field
3. Export results to excel finction at client zide

Tours Pregrammer Developer and Svstems Analvst (for this project)
Henkel Chamboko (BSC Information Systems Hons, M3U Zimbabwe )

CDR Mining and Analysis Sy inc was Developed by Henkel Chamboko 4th year student me, as my
dissertation Project in paviial iiment af my Bachelor of Seience Hons Information Systems at
Midiarels State University 2013, 1 hope the sysiem will be of great use

1)Zim -=263-77340649 Henkelchamboko@gmail com 2SouthAfrica-=0027736304366 keizd3 3@ ive. com

2013 & COFYRIGHT 2013 ALL RIGHTS RESERVED

Aproduct of Henkel Chambaka R10537T BSC Information Systems Honors MU Talons cozw

18 End of User Guide
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APPENDIX B: Interview Schedule

What data exactly is usually requested from the billing server relating to CDRs...................

What format is the data usually requested as...........cccvveevererrsecseecsrrseeneenensseecnsseeseeesssssseseesnnsns

How frequent is the data requested for........ e ciiceecrricerenr e creere s crneseseseseasesesesessssenens

Who are the end users of the data..........coeeeiieeirieennenniee e sseesssseesssseesssaessssass sensesssssessses

What operations are performed on the data before it is given to the requester

What is the length of the usual output of CDRs traditionally obtainable from the IT

Lo [T o T ] 0 1 1 1= o | S0P S RPN

How long does it take to clear @ reqUESt.........covveeeveecercerneenmsrre s see e eseess e s seesasesnessass e snns

What challenges are faced if any, in the mining and analysis process that you en-counter.
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APPENDIX C: Questionnaire

Par I CIPANT NMAMIE. ...t e e e e

Participant Stakeholder type for example customer, internal employees, police/invstigations
and the like.

How Often do you usually ask for itemized bill (tick one),

Weekly Monthly Daily Rarely

Are they improvement that you would welcome towards the call detail information mining

GBI Y it e

Is there any-thing you would like add or say relating to call data mining/itemized bill processing
for Tel-

CDR mining data is for use for inside employees as well as for customers. This questionnaire
was designed to cater for both parties in reacting to the questionnaire internal employees will
replace “itemized bill” statement with term “CDR data” so make sure stakeholder type in given
clearly. This will help in questionnaire answering and evaluation.
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APPENDIX D: Observation

Participant Name ..................coceiiviinnnn Participant Post...............cociiiiiiin,
Date. . Location........c.covvviiiiinniniinnnnn,
83501

Observer FUll Name ..o e

Using the Score Sheet Rating basis - Does the task/activity display matters of interest, problems that

require an IS based solution Score (Out of 5)
A score of 0 - means Critical need for solution

A score of 5 - means Procedure is excellent no needs for a solution.

Date, time & Duration Task /activity Rating ( /5) Summary of description of problem

and possible solutions

Findings

Recommendations

Thank You for your participating
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APPENDIX E: Source Code

e Login
e Mining and Analysis
e Home aka index

Login
<?php if (isset($_SESSION['MM_Username'])){ session_destroy();}session_start();?>
<?php require_once('Connections/authconn.php’); 2>

<?php  /lclear previous mining results
mysql_select_db($database_authconn, $authconn);
$deletesql="DELETE FROM cdr_details_temp";
$deleteres=mysql_query($deletesql); 7>

<?php

if (isset($_POST["login"])){
$user=$_POST['username’];
$pass=$_POST['password'];
$type=$_POST['type’];
/Ivalidation

if (($3_POST['username])=="") {echo "<script>window.alert(Enter username’);</script>";}
else if (($_POST['password])=="") {echo "<script>window.alert('Enter password");</script>";}
else if ((strlen($pass)<6)or (!preg_match(/[A-Za-z]/", $pass) && preg_match(/[0-9]/', $pass))){
/Ipassword complexity rules

echo "<script>window.alert('Password does not meeet complexity rules standards enforced by telone for security
purposes, password should be not less than 6 characters, must contain atleast one numeric character and alphabetical
letters");</script>";}

else if ((strlen($pass)>=6)&&(preg_match('/[A-Za-z]/', $pass) && preg_match(/[0-9]/, $pass))){
/Ipassword encrption
$pass=md5($_POST['password]);

//check availability
mysql_select_db($database_authconn, $authconn);
$gr = "SELECT * FROM users WHERE username="$user";
$rrs = mysql_query($qr, $authconn) or die(mysqgl_error());
$nrows = mysqgl_num_rows($rrs);
/lecho $user :
/lecho $pass;
if ($nrows==1){
/lecho $nrows;
/Iretrieves session variables
$rows=mysql_fetch_array($rrs);

$_SESSION['usrtype']=$rows['type';
$_SESSION['usrpreset]=$rows['presets;
$_SESSION['MM_Username']=$rows['username'];

/lredirect to main page
echo "<script>window.location="index.php'</script>";

else
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echo " <script>window.alert('Invalid username or password!");</script>";

b3
}
>
<style type="text/css">
<I--
stylel {
font-size: large;
font-weight: bold;

}
style2 {
font-size: 12px;
font-family: Arial, Helvetica, sans-serif;

.style3 {font-family: Arial, Helvetica, sans-serif}
->
</style>
<title>Login</title><span class="style2">Welcome to Tel-One Intranet</span>
<span class="style2">
<label>
<p align="center" class="style1"> CDR Mining and Analysis System inc </p>
<form name="form1" method="POST" action="<?php echo $loginFormAction; ?>">
<p align="center">
<label for="Submit"></label>
</p>
<p align="center">&nbsp;</p>
<p align="center">&nbsp;</p>
<table width="586" border="0" align="left" cellpadding="2" cellspacing="5">
<tr>
<td colspan="3"><span class="style3">
<!I--the code bellow is used to display the message of the input validation-->
<span class="style2"><?php
date_default_timezone_set('Africa/Harare’);
$date_hours=date(""H");
if ($date_hours>="0" && $date_hours<="12")
echo "Good morning™." ".$_POST["fname"]."";
else if ($date_hours>="12" && $date_hours<="15")
echo "Good afternoon"." ".$_POST["fname"]."";
else
echo "Good evening"." ".$_POST["fname"]."";
?> please submit authentication...</span></span></td>
</tr>

<tr>
<td width="124" rowspan="3"><label for="label"></label>
<input type="image" name="imageField2" src="cdr_system_images/untitledlogin.png" id="label" /></td>
<td width="124"><div align="right" class="style3">
<div align="left">Username</div>
</div></td>
<td width="306"><input name="username" type="text" id="username" maxlength="30" /></td>
</tr>
<tr>
<td><div align="left" class="style3">Password</div></td>
<td><label for="textfield"></label>
<input name="password" type="password" id="password" maxlength="30" /></td>
</tr>
<tr>
<td height="28"><div align="right"><span class="style3"></span></div></td>
<td><div align="left"><font face="Arial" color="#000000" size="1">
<input name="login" type="submit" id="login" value="login" />
</font></div></td>
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</tr>
</table>
<p>
<label for="imageField"></label>
<label for="imageField"></label>
<input name="imageField" type="image" id="imageField" src="cdr_system_images/Capture.JPG" align="middle" />
</p>
<p>&nbsp;</p>
<p>&nbsp;</p>
<p>&nbsp;</p>
</form>
</label>
<p>&nbsp;</p>
<p>&nbsp;</p>
<p>&nbsp;</p>
<p>&nbsp;</p>
<p>&nbsp;</p>
<p>&nbsp;</p>
<p>&nbsp;</p>
<p style="margin-left: 20" align="center"><font face="Arial" color="#000000" size="1">2013 &copy;
COPYRIGHT 2013 ALL RIGHTS RESERVED</font></p>
<p style="margin-left: 20" align="center"><font face="Arial" color="#000000" size="1">A product of Henkel Chamboko
R10637T BSC Information Systems Honors MSU Telone.co.zw</font></p>

Mining and Analysis
<?php session_start();if (lisset($_SESSION['MM_Username')) { header(‘'Location: login.php"); }?>

<?php require_once('Connections/authconn.php’); ?>
<?php require_once('Connections/authconn.php’); ?>
<?php require_once('Connections/authconn.php’); ?>

<?php

if (isset($_POST['scout])){

//Accepts values
$start_date=$_POST['y1."-".$_POST['m1."-".$_POST['d];
$end_date=$_POST['y1]."-".$_POST['m1."-".$_POST['d1];
$start_time=$_POST['st1].":".$_POST['st2].":".$_POST['st37;
$end_time=$_POST['etl].":".$_POST[*et2].":".$_POST[et37;

$dh1=$ POST['dh17];
$dm1=$ POST['dm11;
$ds1=$_POST['dsL;

$dh2=$_POST['dh21;
$dm2=$_POST['dm27;
$ds2=$_POST['ds27];

$duration1=$dh1.":".$dm1.":".$ds1;
$duration2=$dh2.":".$dm2.":".$ds2;

/Imaps with actual route trunk and country
if(1$_POST['cname]<>"") {echo " <script>window.alert('Please enter valid name of customer');</script>";}

/Ivalidats values
elseif (($_POST['cmail)<>($_POST['cmail2'])){echo " <script>window.alert('Email and email veification must be the
same');</script>";}

/Ivalidates phone numbers and pulse

elseif (($_POST['numX"<>""and(lis_numeric($_POST['numX1))){echo " <script>window.alert('Telephone Number
should be a number');</script>";}
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elseif (($_POST['numY']<>"")and(is_numeric($_POST['numY'))){echo " <script>window.alert('Dailled number
should be a number');</script>";}

elseif (($_POST['numZ‘<>"")and(lis_numeric($_POST['numZ))){echo " <script>window.alert('Diverted number
should be a number');</script>";}

elseif (($_POST['dailled_no]<>"")and(is_numeric($_POST['dailled_no"))){echo " <script>window.alert('Dailled
digits should be a number');</script>";}

elseif (($_POST['pulseT<>"")and(!is_numeric($_POST['pulseT))){echo " <script>window.alert('Pulse should be a
number’);</script>";}

/Ivalidates Period date
elseif ($_POST['y]>$_POST['y1'])
{

echo " <script>window.alert('Base date, From can not be less than last date of period, check, Period Date,
year');</script>";

}

elseif (($_POST['y])==($_POST['y17)and($_POST['m7)>($_POST['m1T))

{echo " <script>window.alert('Base date, From can not be less than last date of period, check, Period Date,
month');</script>";

}

elseif (($_POST['y])==($_POST['y17)and($_POST['mT)==($_POST['m1T)and($_POST['d])>($_POST['d1T))

{echo " <script>window.alert('Base date, From can not be less than last date of period, check, Period Date,
dates');</script>";}

/I add > nowdate

/Ivalidates Period time

elseif( $_POST['st1>$_POST['et1]){echo " <script>window.alert('End time cannot be less than start time, check,
Period Time');</script>";}

elseif( ($_POST['st1])==($_POST['etl])&&($_POST['st2'])>($_POST['et27))

{echo " <script>window.alert('End time cannot be less than start time, check, Period Time");</script>";}

/I >now time

/Ivalidates duration

elseif ($dh1>%$dh2){echo " <script>window.alert('Last time range value can not be less than first time value for
duration range, check, Duration Time');</script>";}

elseif (($dh1==%dh2)and($dm2<$dm1))

{echo " <script>window.alert('Last time range value can not be less than first time value for duration range, check,
Duration Time');</script>";}

else

mysql_select_db($database_authconn, $authconn);

$query_reccdrmastr = sprintf("SELECT * FROM cdr_details_master");
$reccdrmastr = mysql_query($query_reccdrmastr, $authconn) or die(mysql_error());
$row_reccdrmastr = mysql_fetch_assoc($reccdrmastr);

$totalRows_reccdrmastr = mysqgl_num_rows($reccdrmastr);

/Ivalues for chnging from prefixes names to real names
$b1=$ POST['origin_country'];

$b2=$ POST['destination_country'];

$b3=$ POST['in_route’;

$b4=$ POST['out_route’;

$b5=$_POST['in_trunkT;

$b6=$_POST['out_trunkT;

if (isset($_POST['prix])){

//maping for real values against

/lecho $reccdrmastr['numX'].$row_reccdrmastr.$totalRows_reccdrmastr;
if ($_POST['origin_country']<>""){
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mysql_select_db($database_authconn, $authconn);

$qrl = ("SELECT * FROM country_definition where prefix="$b1"");
$recl = mysql_query($grl, $authconn);

$rowcountryl =mysql_fetch_array($recl);}

if ($_POST['destination_country']<>""){
mysql_select_db($database_authconn, $authconn);

$qr2 = ("SELECT * FROM country_definition where prefix='$b2"");
$rec2 = mysql_query($gr2, $authconn);

$rowcountry2 =mysql_fetch_array($rec2);}

/Imysqgl_select_db($database_authconn, $authconn);

if ($_POST['in_route']<>""){
mysql_select_db($database_authconn, $authconn);

$qr3= ("SELECT * FROM route_definition where prefix="$b3"");
$rec3 = mysql_query($qr3,$authconn);

$rowrouter3 = mysql_fetch_array($rec3);}

/Imysql_select_db($database_authconn, $authconn);

if ($_POST['out_route’]<>"")}{
mysql_select_db($database_authconn, $authconn);
$qr4=("SELECT * FROM route_definition where prefix="$b4");
$recd = mysql_query($qr4,$authconn);

$rowrouterd = mysql_fetch_array($rec4);}

/Imysql_select_db($database_authconn, $authconn);

if (5_POST['in_trunk]<>""){
mysql_select_db($database_authconn, $authconn);

$qr5 = ("SELECT * FROM trunk_definition where prefix="$b5");
$rec5 = mysqgl_query($qr5,$authconn);

$rowtrunk5 = mysql_fetch_array($rec5);}

/Imysql_select_db($database_authconn, $authconn);

if ($_POST['out_trunk]<>""){
mysql_select_db($database_authconn, $authconn);

$qr6 = ("SELECT * FROM trunk_definition where prefix="$b6"");
$rec6 = mysql_query($qr6,$authconn);

$rowtrunké = mysql_fetch_array($rec6);}

/Imasking the prefixes and replacing with real names
$bl=$rowcountryl[‘country_nameT;
$b2=$rowcountry2[‘country_name';
$b3=%rowrouter3['router’;
$b4a=$rowrouter4['router’;
$b5=$rowtrunk5['exchange_name';
$b6=$rowtrunk6['exchange_name;}

/lcreates result explanation

$gbase0="Please find a record of all calls made";
$qgbasela=" from ".$_POST['numX'];
$qgbaselb="1to0 ". $ POST['numY';

$gbase2="
$qbase3="
$qbases="
$qbase5="
$qbase6="
$gbase7="
$gbase8="
$gbase9="
$gbasel0=
$qgbasell=
$qgbasel2=

diverted to ".$_POST['numZT;

dailled digits ".$_POST['dailled_noT;

via in route ".$b3;

via out route ".$b4;

with in trunk ".$b5;

and out trunk ".$b6;

encountering ".$_POST['pulse]." pulses";

in the period ".$start_date." to ".$end_date;

" between ".$start_time."hrs to ".$end_time."hrs";
" lasting between ".$durationl1.” and ".$duration2;
" made from ".$b1;
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$qgbase13="to ".$h2;

$query_base=$gbase0;

//check if para is provided and includesit in result explanation and in the querying parameteres.
if ($_POST['numX'<>""){$query_base=$query_base.$gbasela;

$wr_para=" numX=""$_POST['numX]." and ";}

if ($_POST['numY']<>""){$query_base=$query_base.$qbaselb;
$wr_para=" numY=""$_POST['numY']." and ";}

if ($_POST['numz' <>""){$query_base=$query_base.$qgbase2;
$wr_para=$wr_para."numzZ=""$_POST['numZ']." and ";}

if ($_POST['dailled_no"l<>""){$query_base=$query_base.$qbase3;
$wr_para=$wr_para."dailled_no=""$_POST['dailled_no7]." and ";}

if ($_POST['in_route']<>""){$query_base=$query_base.$gbase4;
$wr_para=$wr_para."in_route="".$_POST['in_route']." and ";}

if ($_POST['out_route]<>""){$query_base=$query_base.$gbase5;
$wr_para=$wr_para."out_route="".$_POST['out_route]." and ";}

if ($_POST['in_trunk]<>""){$query_base=$query_base.$qbase6;
$wr_para=$wr_para."in_trunk=""$_POST['in_trunk’]." and ";}

if ($_POST['out_trunk]<>""){$query_base=$query_base.$qbase7;
$wr_para=$wr_para."out_trunk=""$_POST['out_trunk]." and ";}

if ($_POST['pulseT<>""){$query_base=$query_base.$gbases;
$wr_para=$wr_para."pulse=""$_POST['pulse]." and ";}
$query_base=$query_base.$gbase9;//mandatory field
$query_base=$query_base.$gbasel10;//mandatory field
$query_base=$query_base.$gbasell;//mandatory field
$wr_para=$wr_para."start_date>="".$start_date." and start_date<="".$end_date." and ";
$wr_para=$wr_para."start_time>=""$start_time." and start_time<="".$end_time."" and ";
$wr_para=$wr_para."duration>=""$duration1." and duration<=""$duration2."";

if ($_POST['origin_country']<>""){$query_base=$query_base.$gbasel2;
$wr_para=$wr_para.” and origin_country=""$_POST['origin_country']."";}

if ($_POST['destination_country']<>""){$query_base=$query_base.$gbasel3;
$wr_para=$wr_para.” and destination_country=""$_POST['destination_country].""";}

/lquery result explanation fully created above
/lquery parametres set stored in $wr_para

[[****openddebuging
/lecho $wr_para;

[[****openddebuging
/lecho $query_base;

mysql_select_db($database_authconn, $authconn);
/lselect records here

$sql1="SELECT * FROM cdr_details_master where $wr_para"; //
$resultl=mysql_query($sqll);

require_once('sessions.php’);
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/I If successfully queried
if($resultl){
/I Count how many row has this passkey
$count=mysqgl_num_rows($resultl);
/I$row_c= mysql_fetch_assoc($resultl);
/1 if found this passkey in our database, retrieve data from table "temp_members_db"
if($count>0){
if (Scount>$_SESSION['usrpreset]){echo " <script>window.alert("Your query was not completed your
results are more than your Preset allawance assigned to you, however a request has been launched to the MO to allow you
sufficient previleges to allow you to process your request.);</script>";

date_default_timezone_set('Africa/Harare’);

$reqcount=$count;

Sregsumry="Grant me Sufficient previleges for request :".$query_base;
$reqwhen=date("H:i:s, D d m Y");
$requser=$_SESSION['MM_Username'];

mysql_select_db($database_authconn, $authconn);

/lselect records here

$sqreq="insert into requests
(sumary,records,date_time,user)values('$regsumry’,'Scount’,'$reqwhen’,'$requser’)";

$resreq=mysql_query($sqreq);

echo "<script>window.location="mining and analysis.php'</script>";}

if ($count<=$_SESSIONJ'usrpreset]){

//begin loop

mysql_select_db($database_authconn, $authconn);

$deletesql="DELETE FROM cdr_details_temp";

$deleteres=mysql_query($deletesql);

while($rows=mysql_fetch_array($resultl)) {
/Imysql_data_seek($resultl);

$numX=$rows['numX'];
$numY=$rows['numY'];
$numzZ=$rows['numz17;
$dailled_no=$rows['dailled_noT;
$start_date=$rows['start_date'];
$start_time=$rows['start_time';
$duration=$rows['duration];
$in_route=$rows['in_route'];
$out_route=$rows['out_route'];
$in_trunk=$rows['in_trunk;
$out_trunk=$rows['out_trunk’;
$pulse=$rows['pulse;
$origin_country=$rows['origin_country];
$destination_country=$rows['destination_country;
$acc_no=%rows['acc_no';

mysql_select_db($database_authconn, $authconn);

/I Insert data that retrieves from "temp_members_db" into table "registered_members"

$sqI2="INSERT INTO cdr_details_temp (numX, numY, numZ, dailled_no, start_date, start_time, duration,
in_trunk, out_trunk ,in_route, out_route, pulse, origin_country, destination_country, acc_no)VALUES('$numX", ‘$numY",
'$numZ','$dailled_no', '$start_date', '$start_time', ‘$duration’, '$in_trunk’, ‘$out_trunk', '$in_route’, ‘Sout_route', ‘$pulse’,
‘$origin_country', ‘$destination_country', '$acc_no")";

$result2=mysql_query($sql2);}

date_default_timezone_set('Africa/Harare’);
$date=date("Y-m-d");
$time=date("H:i:s");
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$docdate=date("Y_m_d");

$doctime=date("H_i_s");
$docname="cdr_".$docdate."_".$doctime.$_SESSION['MM_Username'].".pdf";
$d_route=$_SESSION['cmail];

$user=$_SESSION['MM_Username'];

$ SESSION['docname]=$docname;

mysql_select_db($database_authconn, $authconn);

$query = "INSERT INTO savedquery(date, time, query_string, number_of_retreived_record, location_of_result, d_route, user)
VALUES (‘$date’,'$time’,'$query_base','$Scount’,'Sdocname’,'$d_route','$user)";

mysql_query($query, $authconn);}

if($result2){echo " <script>window.alert("Your Query Yielded Results you can proceed to Deployment Page');</script>";
echo "<script>window.location="deployment.php'</script>";

else {echo " <script>window.alert('Sorry, No results were yeilded for the mining rules/parametres you specified’);</script>";}

}

1}

7>

<?php

mysql_select_db($database_authconn, $authconn);

$query_reccountry = "SELECT * FROM country_definition™;

$reccountry = mysql_query($query_reccountry, $authconn) or die(mysql_error());

$row_reccountry = mysql_fetch_assoc($reccountry);
$totalRows_reccountry = mysqgl_num_rows($reccountry);

mysql_select_db($database_authconn, $authconn);

$query_rectrunk = "SELECT * FROM trunk_definition";

$rectrunk = mysql_query($query_rectrunk, $authconn) or die(mysql_error());
$row_rectrunk = mysql_fetch_assoc($rectrunk);

$totalRows_rectrunk = mysql_num_rows($rectrunk);

mysql_select_db($database_authconn, $authconn);

$query_recroute = "SELECT * FROM route_definition";

$recroute = mysql_query($query_recroute, $authconn) or die(mysql_error());
$row_recroute = mysql_fetch_assoc($recroute);

$totalRows_recroute = mysqgl_num_rows($recroute);

mysql_select_db($database_authconn, $authconn);

$query_reclinedetails = "SELECT * FROM customer_line_details";

$reclinedetails = mysql_query($query_reclinedetails, $authconn) or die(mysqgl_error());
$row_reclinedetails = mysql_fetch_assoc($reclinedetails);

$totalRows_reclinedetails = mysgl_num_rows($reclinedetails);

»>

<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.0rg/TR/xhtmI1/DTD/xhtml1-
transitional.dtd">
<html xmlns="http://www.w3.0rg/1999/xhtmI">
<head>
<meta http-equiv="Content-Type" content="text/html; charset=iso-8859-1" />
<title>Mining and Analysis </title><style type="text/css">
<l--
stylel {
font-family: Arial, Helvetica, sans-serif;
font-size: xx-large;

}
style2 {

font-size: x-large;
font-weight: bold;
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}
.style3 {color: #00CC33}
.style4 {font-family: Arial, Helvetica, sans-serif}
.style6 {color: #FF0000}
style7 {
font-style: italic;
font-size: small;
color: #0000CC;

}
.style11 {color: #0000CC; font-size: small; }
.style12 {font-size: 24px}
.style16 {color: #000000; font-size: large;}
.stylel7 {color: #999999}
.style19 {font-family: Arial, Helvetica, sans-serif; font-weight: bold; }
.style24 {font-family: Arial, Helvetica, sans-serif; color: #000000; }
.style25 {color: #000000}
.style26 {
color: #FFFFFF;
font-weight: bold;

}
.style28 {font-size: 24px; color: #0000FF; }
.style52 {color: #000000; font-size: 18px;}
.style53 {font-family: Arial, Helvetica, sans-serif;
color: #999999;
font-size: 14px;

}
.style54 {color: #FFFFFF;
font-family: Arial, Helvetica, sans-serif;

.style33 {font-family: Arial, Helvetica, sans-serif;
font-size: 14px;
color: #999999;
font-weight: bold;

}
.style36 {color: #666666}
.style38 {font-size: 12px}
.style40 {color: #333333,;
font-family: Arial, Helvetica, sans-serif;

.Style41 {font-size: 18px;
color: #0000FF;

}
.style46 {font-size: 16px}
.style47 {font-size: 14px}
.Style8 { font-size: 36px;
font-weight: bold;
color: #999999;
}
-—->
<[style>
<script type="text/JavaScript">
<l--
function MM_findObj(n, d) { //v4.01
var p,i,x; if(1d) d=document; if((p=n.indexOf("?"))>0&&parent.frames.length) {
d=parent.frames[n.substring(p+1)].document; n=n.substring(0,p);}
if(1(x=d[n])&&d.all) x=d.all[n]; for (i=0;!x&&i<d.forms.length;i++) x=d.forms[i][n];
for(i=0;!x&&d.layers&&i<d.layers.length;i++) x=MM_findObj(n,d.layers[i].document);
if(IX && d.getElementByld) x=d.getElementByld(n); return x;
}

function MM_validateForm() { //v4.0
var i,p,q,nm,test,num,min,max,errors=",args=MM _validateForm.arguments;
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for (i=0; i<(args.length-2); i+=3) { test=args[i+2]; val=MM_findObj(args[i]);
if (val) { nm=val.name; if ((val=val.value)!="") {
if (test.indexOf('isEmail’)!=-1) { p=val.indexOf('@");
if (p<1 || p==(val.length-1)) errors+="- '+nm+' must contain an e-mail address.\n’;
} else if (test!="R") { num = parseFloat(val);
if (isNaN(val)) errors+='"- '+nm+" must contain a number.\n’;
if (test.indexOf('inRange") != -1) { p=test.indexOf(":");
min=test.substring(8,p); max=test.substring(p+1);
if (num<min || max<num) errors+="- '+nm+' must contain a number between '+min+' and '+max+".\n’;
} } } else if (test.charAt(0) =='R") errors +="- "+nm+" is required.\n"; }
} if (errors) alert("The following error(s) occurred:\n'+errors);
document.MM_returnValue = (errors ==");

}

function MM_popupMsg(msg) { //v1.0
alert(msg);

}

/1-->

</script>

</head>

<body topmargin="0" leftmargin="0" rightmargin="0" bottommargin="0" marginheight="0" marginwidth="0"
bgcolor="#FFFFFF">
<table width="947" border="0" align="center" cellpadding="0" cellspacing="0">
<tr>
<td width="947" height="95"><table width="840" height="75" border="0" align="center" cellpadding="0" cellspacing="0">
<tr>
<td height="19"><span class="style52">Tel-One CDR Mining And Analysis System inc. </span></td>
<td height="19"><div align="Ileft" class="style53">
<div align="right"><a href="http://www.telone.co.zw/">www.</a> | <a href="login.php">Log-Out</a> | <a
href="http://www.telone.co.zw/contact/harare/cdb" onclick="MM_popupMsg(‘Now Redirecting to www...")">Contact</a> | <a
href="about.php">About</a></div>
</div></td>
<td>&nbsp;</td>
</tr>
<tr>
<td height="19"><span class="style38">This site is restricted to Tel-One intranet...</span> </td>
<td height="19"><div align="right"><span class="style36"><span style="margin-left: 20; font-weight: bold;"><?php echo
"Loggin : ".$_SESSION['MM_Username'];?></span></span></div></td>
<td width="4"><div align="right" class="style53"></div></td>
</tr>
<tr>
<td height="19" colspan="3"><label for="label3"></label>
<input type="image" name="imageField2" src="cdr_system_images/About-Us-image.jpg" id="label3" /></td>
</tr>
<tr>
<td width="726" height="18" bordercolor="#000000" bgcolor="#CCCCCC" class="style26"><span class="style54"><font
size="2">&nbsp;<a href="index.php"> Home&nbsp;</a>&nbsp; |&nbsp;&nbsp;<a href="mining and analysis.php™> Mining and
Analysis</a> &nbsp;&nbsp; |&nbsp;&nbsp;<font size="2"><a href="archive.php">Archive </a></font>&nbsp; |&nbsp;<font
size="2"><font size="2"> <a href="presets.php">
<?php if ($_SESSION['usrtype’]<>"User-ITERC"){echo "Presets";}?>
</a></font>&nbsp;
<?php if (5_SESSION['usrtype']<>"User-ITERC"){echo " | ";}?>
&nbsp; </font><a href="Users.php"><font size="2">
<?php if ($_SESSION['usrtype’]=="Admin"){echo "Users";}?>
</a></font>&nbsp;
<?php if ($_SESSION['usrtype']=="Admin"){echo " | ";}?>
&nbsp; <a href="reports.php">
<?php if ($_SESSION['usrtype’]=="Admin"){echo "Reports";}?>
</a></font>&nbsp;
<?php if ($_SESSION['usrtype’]=="Admin"){echo " | ";}?>
&nbsp; </font></span></td>
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<td width="210" height="18" bordercolor="#000000" bgcolor="#CCCCCC"><div align="right" class="style33">
<div align="left" class="style36">
<div align="right"><span class="style40"><?php echo "As : ".$_SESSION['usrtype’];?></span></div>
</div>
<div align="center" class="style17"></div>
<div align="right"></div>
<div align="right"></div>
</div></td>
</tr>
</table>
<table width="940" height="133" border="0" align="center" cellpadding="0" cellspacing="0">
<tr>
<td width="176" rowspan="3"><div align="center"><span style="margin-left: 20">
<input type="image" name="imageField22" src="cdr_system_images/Capture.JPG" id="imageField22" />
<span class="style46"><font face="Arial" color="#000000"><a href="about.php">&copy;</a></font></span>
</span></div></td>
<td width="590" height="54"><div align="center" class="style47">
<p style="margin-left: 20">| <a href="quicksearch.php">Quick Search</a> | <a href="carrier_def.php">Carrier/Route
Definitions</a> | <a href="country_def.php">Country Definitions</a> | <a href="trunk_def.php">Trunk Definitions</a> |<a
href="subscribers.php"> Subscribers</a> | <a href="subsclines.php">Subscriber Lines </a> | <a href="live_cdr.php">Live CDR
Streaming</a></p>
</div></td>
<td width="174" rowspan="3" bgcolor="#FFFFFF"><p style="margin-left: 20">
<label for="label4"></label>
</p>
<p align="center" style="margin-left: 20">
<input type="image" name="imageField3" src="cdr_system_images/silhouette36.png" id="label4" />
</p>
<p align="center" style="margin-left: 20"><a href="login.php">Log out</a></p></td>
<[tr>
<tr>
<td><div align="center"><span class="style8"><span class="style12">...</span> Mining and Analysis <span
class="style12">...</span></span></div></td>
</tr>
<tr>
<td height="20"><div align="center" class="style41">
<marquee>
Tel-One CDR Mining and Analysis System inc.
</marquee>
</div></td>
</tr>
</table>
<p>&nbsp;</p>
<form id="form2" name="form2" method="post" action=""">
<table width="936" align="left">
<tr valign="baseline">
<td height="28" colspan="2" align="right" nowrap="nowrap"><div align="center" class="style4"><strong>Results
Deployment Pannel </strong></div></td>
<td rowspan="2">&nbsp;</td>
<td colspan="3" rowspan="2"><div align="center"><span class="style19">Preferences</span></div></td>
</tr>
<tr valign="baseline">
<td rowspan="2" align="right" nowrap="nowrap"><div align="left" class="style4">Customer Name </div></td>
<td rowspan="2" align="right" nowrap="nowrap"><label for="label4"><span class="style4">
<span class="style28">*</span>
<input name="cname" type="text" id="cname"
onblur="MM_validateForm(‘cname',",'R",'cmail',",'RisEmail’,'cmail2',",'RisEmail'); MM_validateForm(‘cname',",'R");return
document.MM_returnValue" />
</span></label></td>
</tr>
<tr valign="baseline">
<td rowspan="2">&nbsp;</td>
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<td colspan="2" align="right" nowrap="nowrap"><span class="style25">
<label for="checkbox"></label>
</span>
<div align="left" class="style24">Include Analysis and Visualizations </div></td>
<td width="141"><input name="visua" type="checkbox" id="visua" value="checkbox" /></td>
<[tr>
<tr valign="baseline">
<td align="right" nowrap="nowrap"><div align="Ileft"><span class="style4">Customer Email </span></div></td>
<td align="right" nowrap="nowrap"><span class="style4">
<span class="style28">*</span>
<input name="cmail" type="text" id="cmail" onblur="MM_validateForm(‘cmail',",'RisEmail’);return
document.MM_returnValue" />
</span></td>
<td height="11" colspan="2" align="right" nowrap="nowrap"><div align="left"><span class="style24">Include Advanced
Call data </span></div></td>
<td><input name="adv" type="checkbox" id="adv" value="checkbox" />
<div align="left" class="style24"></div></td>
</tr>
<tr valign="baseline">
<td width="232" align="right" nowrap="nowrap"><div align="Ieft"><span class="style4">Verify Customer Email
</span></div></td>
<td width="164"><div align="right"><span class="style4"><span class="style28">*</span>
<input name="cmail2" type="text" id="cmail2" onblur="MM_validateForm(‘'cmail2',",'RisEmail’);return
document.MM_returnValue" />
</span></div></td>
<td rowspan="3">&nbsp;</td>
<td colspan="2"><span class="style4">Include Real Names insted of Prefixes</span></td>
<td><input name="prfx" type="checkbox" id="prfx" value="checkbox" /></td>
<[tr>
<tr valign="baseline">
<td height="11" align="right" nowrap="nowrap">&nbsp;</td>
<td width="164">&nbsp;</td>
<td colspan="3">&nbsp;</td>
</tr>
<tr valign="baseline">
<td height="13" align="right" nowrap="nowrap"><div align="left"><span class="style4"><span
class="style3"><strong>Finished Setting Rules</strong></span></span></div></td>
<td><span class="style4">
<input name="scout" type="submit™ id="scout" value="scout" />
</span></td>
<td colspan="3">&nbsp;</td>
</tr>
<tr valign="baseline">
<td align="right" nowrap="nowrap" bgcolor="#FFFFFF">&nbsp;</td>
<td bgcolor="#FFFFFF">&nbsp;</td>
<td bgcolor="#FFFFFF">&nbsp;</td>
<td colspan="3" bgcolor="#FFFFFF"><p>&nbsp;</p>
<p>&nbsp;</p></td>
</tr>
<tr valign="baseline">
<td colspan="2" align="right" nowrap="nowrap" bgcolor="#FFFFFF"><div align="center"
class="style4"><strong>Dailler Properties </strong></div></td>
<td width="56" bgcolor="#FFFFFF">&nbsp;</td>
<td colspan="3" bordercolor="#0000FF" bgcolor="#FFFFFF"><div align="center" class="style4"><strong>Time and
Period Details</strong></div></td>
</tr>
<tr valign="baseline">
<td align="right" nowrap="nowrap" bgcolor="#FFFFFF"><div align="Ileft" class="style4">
<p>Caller Number/Telepone Number:</p>
</div></td>
<td bgcolor="#FFFFFF"><p align="right" class="style4">
<label for="label2"></label>
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<input type="text" name="numX" id="label2" />
</p></td>
<td bgcolor="#FFFFFF">&nbsp;</td>
<td width="131" align="right" nowrap="nowrap" bordercolor="#0000FF" bgcolor="#FFFFFF"><div align="left"
class="style4">Period Date From</div></td>
<td colspan="2" bordercolor="#0000FF" bgcolor="#FFFFFF">
<div align="right" class="style4"><span class="style7">required</span><span class="style11"><span
class="style12">*</span></span>
<select name="d" id="d">
<option value="01" selected="selected" >01</option>
<option value="02">02</option>
<option value="03">03</option>
<option value="04">04</option>
<option value="05">05</option>
<option value="06">06</option>
<option value="07">07</option>
<option value="08">08</option>
<option value="09">09</option>
<option value="10">10</option>
<option value="11">11</option>
<option value="12">12</option>
<option value="13">13</option>
<option value="14">14</option>
<option value="15">15</option>
<option value="16">16</option>
<option value="17">17</option>
<option value="18">18</option>
<option value="19">19</option>
<option value="20">20</option>
<option value="21">21</option>
<option value="22">22</option>
<option value="23">23</option>
<option value="24">24</option>
<option value="25">25</option>
<option value="26">26</option>
<option value="27">27</option>
<option value="28">28</option>
<option value="29">29</option>
<option value="30">30</option>
<option value="31">31</option>
</select>
<select name="m" id="m">
<option value="01" selected="selected">January</option>
<option value="02">February</option>
<option value="03">March</option>
<option value="04">April</option>
<option value="05">May</option>
<option value="06">June</option>
<option value="07">July</option>
<option value="08">August</option>
<option value="09">September</option>
<option value="10">October</option>
<option value="11">November</option>
<option value="12">December</option>
</select>
<select name="y" id="y">
<option value="2001" >2001</option>
<option value="2002">2002</option>
<option value="2003">2003</option>
<option value="2004">2004</option>
<option value="2005">2005</option>
<option value="2006">2006</option>
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<option value="2007">2007</option>
<option value="2008">2008</option>
<option value="2009">2009</option>
<option value="2010">2010</option>
<option value="2011">2011</option>
<option value="2012">2012</option>
<option value="2013" selected="selected">2013</option>
</select>
</div></td>
<[tr>
<tr valign="baseline">
<td align="right" nowrap="nowrap" bgcolor="#FFFFFF"><div align="left" class="style4">Called Number:</div></td>
<td bgcolor="#FFFFFF"><div align="right" class="style4">
<label for="label"></label>
<input type="text" name="numY" id="Ilabel" />
</div></td>
<td bgcolor="#FFFFFF">&nbsp;</td>
<td align="right" nowrap="nowrap" bordercolor="#0000FF" bgcolor="#FFFFFF"><div align="left" class="style4">
<div align="right">To</div>
</div></td>
<td colspan="2" bordercolor="#0000FF" bgcolor="#FFFFFF"><div align="right" class="style4"><span
class="style7">required</span><span class="style11"><span class="style12">*</span></span>
<select name="d1" id="d1">
<option value="01" selected="selected" >01</option>
<option value="02">02</option>
<option value="03">03</option>
<option value="04">04</option>
<option value="05">05</option>
<option value="06">06</option>
<option value="07">07</option>
<option value="08">08</option>
<option value="09">09</option>
<option value="10">10</option>
<option value="11">11</option>
<option value="12">12</option>
<option value="13">13</option>
<option value="14">14</option>
<option value="15">15</option>
<option value="16">16</option>
<option value="17">17</option>
<option value="18">18</option>
<option value="19">19</option>
<option value="20">20</option>
<option value="21">21</option>
<option value="22">22</option>
<option value="23">23</option>
<option value="24">24</option>
<option value="25">25</option>
<option value="26">26</option>
<option value="27">27</option>
<option value="28">28</option>
<option value="29">29</option>
<option value="30">30</option>
<option value="31">31</option>
</select>
<select name="m1" id="m1">
<option value="01">January</option>
<option value="02">February</option>
<option value="03">March</option>
<option value="04">April</option>
<option value="05">May</option>
<option value="06">June</option>

155



<option value="07">July</option>
<option value="08">August</option>
<option value="09">September</option>
<option value="10" selected="selected">October</option>
<option value="11">November</option>
<option value="12">December</option>
</select>
<select name="y1" id="y1">
<option value="2001" >2001</option>
<option value="2002">2002</option>
<option value="2003">2003</option>
<option value="2004">2004</option>
<option value="2005">2005</option>
<option value="2006">2006</option>
<option value="2007">2007</option>
<option value="2008">2008</option>
<option value="2009">2009</option>
<option value="2010">2010</option>
<option value="2011">2011</option>
<option value="2012">2012</option>
<option value="2013" selected="selected">2013</option>
</select>
</div></td>
<[tr>
<tr valign="baseline">
<td align="right" nowrap="nowrap" bgcolor="#FFFFFF"><div align="Ieft" class="style4">Diverted Call
Destination:</div></td>
<td bgcolor="#FFFFFF"><div align="right" class="style4">
<label for="textfield"></label>
<input type="text" name="numZ" id="numz" />
</div></td>
<td bgcolor="#FFFFFF">&nbsp;</td>
<td align="right" nowrap="nowrap" bordercolor="#0000FF" bgcolor="#FFFFFF"><div align="left" class="style4">Period
Time From:</div></td>
<td colspan="2" bordercolor="#0000FF" bgcolor="#FFFFFF"><div align="right" class="style4"><span
class="style7">required</span><span class="style11"><span class="style12">*</span></span>
<select name="st1" size="1" id="st1">
<option value="00" selected="selected">00</option>
<option value="01">01</option>
<option value="02">02</option>
<option value="03">03</option>
<option value="04">04</option>
<option value="05">05</option>
<option value="06">06</option>
<option value="07">07</option>
<option value="08">08</option>
<option value="09">09</option>
<option value="10">10</option>
<option value="11">11</option>
<option value="12">12</option>
<option value="13">13</option>
<option value="14">14</option>
<option value="15">15</option>
<option value="16">16</option>
<option value="17">17</option>
<option value="18">18</option>
<option value="19">19</option>
<option value="20">20</option>
<option value="21">21</option>
<option value="22">22</option>
<option value="23">23</option>
</select>
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<span class="style2">:</span>

<select name="st2" size="1" id="st2">

<option value="00">00</option>
<option value="01" >01</option>
<option value="02">02</option>
<option value="03">03</option>
<option value="04">04</option>
<option value="05">05</option>
<option value="06">06</option>
<option value="07">07</option>
<option value="08">08</option>
<option value="09">09</option>
<option value="10">10</option>
<option value="11">11</option>
<option value="12">12</option>
<option value="13">13</option>
<option value="14">14</option>
<option value="15">05</option>
<option value="16">16</option>
<option value="17">17</option>
<option value="18">18</option>
<option value="19">19</option>
<option value="20">20</option>
<option value="21">21</option>
<option value="22">22</option>
<option value="23">23</option>
<option value="24">24</option>
<option value="25">25</option>
<option value="26">26</option>
<option value="27">27</option>
<option value="28">28</option>
<option value="29">29</option>
<option value="30">30</option>
<option value="31">31</option>
<option value="32">32</option>
<option value="33">33</option>
<option value="34">34</option>
<option value="35">35</option>
<option value="36">36</option>
<option value="37">37</option>
<option value="38">38</option>
<option value="39">39</option>
<option value="40">40</option>
<option value="41">41</option>
<option value="42">42</option>
<option value="43">43</option>
<option value="44">44</option>
<option value="45">45</option>
<option value="46">46</option>
<option value="47">47</option>
<option value="48">48</option>
<option value="49">49</option>
<option value="50">50</option>
<option value="51">51</option>
<option value="52">52</option>
<option value="53">53</option>
<option value="54">54</option>
<option value="55">55</option>
<option value="56">56</option>
<option value="57">57</option>
<option value="58">58</option>
<option value="59">59</option>
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</select>
<span class="style2">:</span>

<select name="st3" size="1" id="st3">

<option value="00">00</option>
<option value="01" >01</option>
<option value="02">02</option>
<option value="03">03</option>
<option value="04">04</option>
<option value="05">05</option>
<option value="06">06</option>
<option value="07">07</option>
<option value="08">08</option>
<option value="09">09</option>
<option value="10">10</option>
<option value="11">11</option>
<option value="12">12</option>
<option value="13">13</option>
<option value="14">14</option>
<option value="15">05</option>
<option value="16">16</option>
<option value="17">17</option>
<option value="18">18</option>
<option value="19">19</option>
<option value="20">20</option>
<option value="21">21</option>
<option value="22">22</option>
<option value="23">23</option>
<option value="24">24</option>
<option value="25">25</option>
<option value="26">26</option>
<option value="27">27</option>
<option value="28">28</option>
<option value="29">29</option>
<option value="30">30</option>
<option value="31">31</option>
<option value="32">32</option>
<option value="33">33</option>
<option value="34">34</option>
<option value="35">35</option>
<option value="36">36</option>
<option value="37">37</option>
<option value="38">38</option>
<option value="39">39</option>
<option value="40">40</option>
<option value="41">41</option>
<option value="42">42</option>
<option value="43">43</option>
<option value="44">44</option>
<option value="45">45</option>
<option value="46">46</option>
<option value="47">47</option>
<option value="48">48</option>
<option value="49">49</option>
<option value="50">50</option>
<option value="51">51</option>
<option value="52">52</option>
<option value="53">53</option>
<option value="54">54</option>
<option value="55">55</option>
<option value="56">56</option>
<option value="57">57</option>
<option value="58">58</option>
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<option value="59">59</option>
</select>
hrs
</div></td>
<ftr>
<tr valign="baseline">
<td height="24" align="right" nowrap="nowrap" bgcolor="#FFFFFF"><div align="left" class="style4">Dailled
Digits:</div></td>
<td bgcolor="#FFFFFF"><div align="right" class="style4">
<label for="textfield"></label>
<input type="text" name="dailled_no" id="dailled_no" />
</div></td>
<td bgcolor="#FFFFFF">&nbsp;</td>
<td bordercolor="#0000FF" bgcolor="#FFFFFF"><div align="right"><span class="style4"></span><span
class="style4">To </span></div></td>
<td colspan="2" bordercolor="#0000FF" bgcolor="#FFFFFF"><div align="right" class="style4"><span
class="style7">required</span><span class="style11"><span class="style12">*</span></span>
<select name="et1" size="1" id="et1">
<option value="00">00</option>
<option value="01">01</option>
<option value="02">02</option>
<option value="03">03</option>
<option value="04">04</option>
<option value="05">05</option>
<option value="06">06</option>
<option value="07">07</option>
<option value="08">08</option>
<option value="09">09</option>
<option value="10">10</option>
<option value="11">11</option>
<option value="12">12</option>
<option value="13">13</option>
<option value="14">14</option>
<option value="15">15</option>
<option value="16">16</option>
<option value="17">17</option>
<option value="18">18</option>
<option value="19">19</option>
<option value="20">20</option>
<option value="21">21</option>
<option value="22">22</option>
<option value="23" selected="selected">23</option>
</select>
<span class="style2">:</span>
<select name="et2" size="1" id="et2">
<option value="00">00</option>
<option value="01" >01</option>
<option value="02">02</option>
<option value="03">03</option>
<option value="04">04</option>
<option value="05">05</option>
<option value="06">06</option>
<option value="07">07</option>
<option value="08">08</option>
<option value="09">09</option>
<option value="10">10</option>
<option value="11">11</option>
<option value="12">12</option>
<option value="12">12</option>
<option value="13">13</option>
<option value="14">14</option>
<option value="15">05</option>
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<option value="16">16</option>
<option value="17">17</option>
<option value="18">18</option>
<option value="19">19</option>
<option value="20">20</option>
<option value="21">21</option>
<option value="22">22</option>
<option value="23">23</option>
<option value="24">24</option>
<option value="25">25</option>
<option value="26">26</option>
<option value="27">27</option>
<option value="28">28</option>
<option value="29">29</option>
<option value="30">30</option>
<option value="31">31</option>
<option value="32">32</option>
<option value="33">33</option>
<option value="34">34</option>
<option value="35">35</option>
<option value="36">36</option>
<option value="37">37</option>
<option value="38">38</option>
<option value="39">39</option>
<option value="40">40</option>
<option value="41">41</option>
<option value="42">42</option>
<option value="43">43</option>
<option value="44">44</option>
<option value="45">45</option>
<option value="46">46</option>
<option value="47">47</option>
<option value="48">48</option>
<option value="49">49</option>
<option value="50">50</option>
<option value="51">51</option>
<option value="52">52</option>
<option value="53">53</option>
<option value="54">54</option>
<option value="55">55</option>
<option value="56">56</option>
<option value="57">57</option>
<option value="58">58</option>

<option value="59" selected="selected">59</option>

</select>
<span class="style2">:</span>

<select name="et3" size="1" id="select3">

<option value="00">00</option>
<option value="01" >01</option>
<option value="02">02</option>
<option value="03">03</option>
<option value="04">04</option>
<option value="05">05</option>
<option value="06">06</option>
<option value="07">07</option>
<option value="08">08</option>
<option value="09">09</option>
<option value="10">10</option>
<option value="11">11</option>
<option value="12">12</option>
<option value="13">13</option>
<option value="14">14</option>

160



<option value="15">05</option>
<option value="16">16</option>
<option value="17">17</option>
<option value="18">18</option>
<option value="19">19</option>
<option value="20">20</option>
<option value="21">21</option>
<option value="22">22</option>
<option value="23">23</option>
<option value="24">24</option>
<option value="25">25</option>
<option value="26">26</option>
<option value="27">27</option>
<option value="28">28</option>
<option value="29">29</option>
<option value="30">30</option>
<option value="31">31</option>
<option value="32">32</option>
<option value="33">33</option>
<option value="34">34</option>
<option value="35">35</option>
<option value="36">36</option>
<option value="37">37</option>
<option value="38">38</option>
<option value="39">39</option>
<option value="40">40</option>
<option value="41">41</option>
<option value="42">42</option>
<option value="43">43</option>
<option value="44">44</option>
<option value="45">45</option>
<option value="46">46</option>
<option value="47">47</option>
<option value="48">48</option>
<option value="49">49</option>
<option value="50">50</option>
<option value="51">51</option>
<option value="52">52</option>
<option value="53">53</option>
<option value="54">54</option>
<option value="55">55</option>
<option value="56">56</option>
<option value="57">57</option>
<option value="58">58</option>
<option value="59" selected="selected">59</option>
</select>
hrs
</div></td>
</tr>
<tr valign="baseline">

<td align="right" nowrap="nowrap" bgcolor="#FFFFFF"><span class="style4"></span></td>

<td bgcolor="#FFFFFF">&nbsp;</td>

<td bgcolor="#FFFFFF">&nbsp;</td>

<td bordercolor="#0000FF" bgcolor="#FFFFFF"><span class="style4">Duration RangeFrom:</span></td>

<td colspan="2" bordercolor="#0000FF" bgcolor="#FFFFFF"><div align="right" class="style4"> <span

class="style7">required</span><span class="style11"><span class="style12">*</span></span>

<select name="dh1" size="1" id="dh1">
<option value="00" selected="selected">00</option>
<option value="01">01</option>
<option value="02">02</option>
<option value="03">03</option>
<option value="04">04</option>
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<option value="05">05</option>
<option value="06">06</option>
<option value="07">07</option>
<option value="08">08</option>
<option value="09">09</option>
<option value="10">10</option>
<option value="11">11</option>

<option value="12">12</option>

<option value="13">13</option>
<option value="14">14</option>
<option value="15">15</option>
<option value="16">16</option>
<option value="17">17</option>
<option value="18">18</option>
<option value="19">19</option>
<option value="20">20</option>
<option value="21">21</option>
<option value="22">22</option>
<option value="23">23</option>

</select>

<span class="style2">:</span>

<select name="dm1" size="1" id="dm1">
<option value="00" selected="selected">00</option>

<option value="01" >01</option>
<option value="02">02</option>
<option value="03">03</option>
<option value="04">04</option>
<option value="05">05</option>
<option value="06">06</option>
<option value="07">07</option>
<option value="08">08</option>
<option value="09">09</option>
<option value="10">10</option>
<option value="11">11</option>
<option value="12">12</option>

<option value="13">13</option>
<option value="14">14</option>
<option value="15">15</option>
<option value="16">16</option>
<option value="17">17</option>
<option value="18">18</option>
<option value="19">19</option>
<option value="20">20</option>
<option value="21">21</option>
<option value="22">22</option>

<option value="23">23</option>

<option value="24">24</option>
<option value="25">25</option>
<option value="26">26</option>
<option value="27">27</option>
<option value="28">28</option>
<option value="29">29</option>
<option value="30">30</option>

<option value="31">31</option>

<option value="32">32</option>

<option value="33">33</option>

<option value="34">34</option>
<option value="35">35</option>
<option value="36">36</option>
<option value="37">37</option>
<option value="38">38</option>
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<option value="39">39</option>

<option value="40">40</option>

<option value="41">41</option>
<option value="42">42</option>

<option value="43">43</option>

<option value="44">44</option>
<option value="45">45</option>
<option value="46">46</option>
<option value="47">47</option>
<option value="48">48</option>
<option value="49">49</option>

<option value="50">50</option>

<option value="51">51</option>
<option value="52">52</option>

<option value="53">53</option>

<option value="54">54</option>
<option value="55">55</option>
<option value="56">56</option>
<option value="57">57</option>
<option value="58">58</option>
<option value="59">59</option>
</select>
<span class="style2">:</span>

<select name="ds1" size="1" id="select4">

<option value="00">00</option>
<option value="01" >01</option>
<option value="02">02</option>
<option value="03">03</option>
<option value="04">04</option>
<option value="05">05</option>
<option value="06">06</option>
<option value="07">07</option>
<option value="08">08</option>
<option value="09">09</option>
<option value="10">10</option>
<option value="11">11</option>
<option value="12">12</option>
<option value="13">13</option>
<option value="14">14</option>
<option value="15">05</option>
<option value="16">16</option>
<option value="17">17</option>
<option value="18">18</option>
<option value="19">19</option>
<option value="20">20</option>
<option value="21">21</option>
<option value="22">22</option>
<option value="23">23</option>
<option value="24">24</option>
<option value="25">25</option>
<option value="26">26</option>
<option value="27">27</option>
<option value="28">28</option>
<option value="29">29</option>
<option value="30">30</option>
<option value="31">31</option>
<option value="32">32</option>
<option value="33">33</option>
<option value="34">34</option>
<option value="35">35</option>
<option value="36">36</option>
<option value="37">37</option>

163



<option value="38">38</option>
<option value="39">39</option>
<option value="40">40</option>
<option value="41">41</option>
<option value="42">42</option>
<option value="43">43</option>
<option value="44">44</option>
<option value="45">45</option>
<option value="46">46</option>
<option value="47">47</option>
<option value="48">48</option>
<option value="49">49</option>
<option value="50">50</option>
<option value="51">51</option>
<option value="52">52</option>
<option value="53">53</option>
<option value="54">54</option>
<option value="55">55</option>
<option value="56">56</option>
<option value="57">57</option>
<option value="58">58</option>
<option value="59">59</option>
</select>
hrs
</div></td>
<[tr>
<tr valign="baseline">
<td colspan="2" align="right" nowrap="nowrap" bgcolor="#FFFFFF"><span class="style4"></span></td>
<td bgcolor="#FFFFFF">&nbsp;</td>
<td bordercolor="#0000FF" bgcolor="#FFFFFF"><div align="right">To</div></td>
<td colspan="2" bordercolor="#0000FF" bgcolor="#FFFFFF"><div align="right"><span class="style4"><span
class="style7">required</span><span class="style11"><span class="style12">*</span></span>
<select name="dh2" size="1" id="dh2">
<option value="00">00</option>
<option value="01">01</option>
<option value="02">02</option>
<option value="03">03</option>
<option value="04">04</option>
<option value="05">05</option>
<option value="06">06</option>
<option value="07">07</option>
<option value="08">08</option>
<option value="09">09</option>
<option value="10">10</option>
<option value="11">11</option>
<option value="12">12</option>
<option value="13">13</option>
<option value="14">14</option>
<option value="15">15</option>
<option value="16">16</option>
<option value="17">17</option>
<option value="18">18</option>
<option value="19">19</option>
<option value="20">20</option>
<option value="21">21</option>
<option value="22">22</option>
<option value="23" selected="selected">23</option>
</select>
<span class="style2">:</span>
<select name="dm2" size="1" id="select2">
<option value="00">00</option>
<option value="01" >01</option>
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<option value="02">02</option>
<option value="03">03</option>
<option value="04">04</option>
<option value="05">05</option>
<option value="06">06</option>
<option value="07">07</option>
<option value="08">08</option>
<option value="09">09</option>
<option value="10">10</option>
<option value="11">11</option>
<option value="12">12</option>
<option value="12">12</option>
<option value="13">13</option>
<option value="14">14</option>
<option value="15">05</option>
<option value="16">16</option>
<option value="17">17</option>
<option value="18">18</option>
<option value="19">19</option>
<option value="20">20</option>
<option value="21">21</option>
<option value="22">22</option>
<option value="23">23</option>
<option value="24">24</option>
<option value="25">25</option>
<option value="26">26</option>
<option value="27">27</option>
<option value="28">28</option>
<option value="29">29</option>
<option value="30">30</option>
<option value="31">31</option>
<option value="32">32</option>
<option value="33">33</option>
<option value="34">34</option>
<option value="35">35</option>
<option value="36">36</option>
<option value="37">37</option>
<option value="38">38</option>
<option value="39">39</option>
<option value="40">40</option>
<option value="41">41</option>
<option value="42">42</option>
<option value="43">43</option>
<option value="44">44</option>
<option value="45">45</option>
<option value="46">46</option>
<option value="47">47</option>
<option value="48">48</option>
<option value="49">49</option>
<option value="50">50</option>
<option value="51">51</option>
<option value="52">52</option>
<option value="53">53</option>
<option value="54">54</option>
<option value="55">55</option>
<option value="56">56</option>
<option value="57">57</option>
<option value="58">58</option>

<option value="59" selected="selected">59</option>

</select>
<span class="style2">:</span>

<select name="ds2" size="1" id="select5">
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<option value="00">00</option>
<option value="01" >01</option>
<option value="02">02</option>
<option value="03">03</option>
<option value="04">04</option>
<option value="05">05</option>
<option value="06">06</option>
<option value="07">07</option>
<option value="08">08</option>
<option value="09">09</option>
<option value="10">10</option>
<option value="11">11</option>
<option value="12">12</option>
<option value="13">13</option>
<option value="14">14</option>
<option value="15">05</option>
<option value="16">16</option>
<option value="17">17</option>
<option value="18">18</option>
<option value="19">19</option>
<option value="20">20</option>
<option value="21">21</option>
<option value="22">22</option>
<option value="23">23</option>
<option value="24">24</option>
<option value="25">25</option>
<option value="26">26</option>
<option value="27">27</option>
<option value="28">28</option>
<option value="29">29</option>
<option value="30">30</option>
<option value="31">31</option>
<option value="32">32</option>
<option value="33">33</option>
<option value="34">34</option>
<option value="35">35</option>
<option value="36">36</option>
<option value="37">37</option>
<option value="38">38</option>
<option value="39">39</option>
<option value="40">40</option>
<option value="41">41</option>
<option value="42">42</option>
<option value="43">43</option>
<option value="44">44</option>
<option value="45">45</option>
<option value="46">46</option>
<option value="47">47</option>
<option value="48">48</option>
<option value="49">49</option>
<option value="50">50</option>
<option value="51">51</option>
<option value="52">52</option>
<option value="53">53</option>
<option value="54">54</option>
<option value="55">55</option>
<option value="56">56</option>
<option value="57">57</option>
<option value="58">58</option>

<option value="59" selected="selected">59</option>

</select>
hrs
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</span></div></td>
</tr>
<tr valign="baseline">
<td colspan="2" align="right" nowrap="nowrap" bgcolor="#FFFFFF">&nbsp;</td>
<td bgcolor="#FFFFFF">&nbsp;</td>
<td colspan="3" bgcolor="#FFFFFF"><p>&nbsp;</p>
<p>&nbsp;</p></td>
</tr>
<tr valign="baseline">
<td height="35" colspan="2" align="right" nowrap="nowrap" bgcolor="#FFFFFF"><div align="center"
class="style4"><strong>Routes Taken </strong></div></td>
<td bgcolor="#FFFFFF">&nbsp;</td>
<td colspan="3" nowrap="nowrap" bgcolor="#FFFFFF"><div align="center" class="style4"><strong>Trunk/Exchanges
Used by Call </strong> </div>
<div align="center" class="style4"></div>
<div align="center" class="style4"></div></td>
<[tr>
<tr valign="baseline">
<td align="right" nowrap="nowrap" bgcolor="#FFFFFF"><div align="Ileft" class="style4">In route:</div></td>
<td bgcolor="#FFFFFF"><div align="right" class="style4">
<div align="left">
<select name="in_route">

Specified</option>
<?php

do {

”>

<option value="<?php echo $row_recroute['prefix’]?>"<?php if (!(strcmp($row_recroute['prefix],

<?php
} while ($row_recroute = mysql_fetch_assoc($recroute));
$rows = mysqgl_num_rows($recroute);
if($rows > 0) {
mysql_data_seek($recroute, 0);
$row_recroute = mysql_fetch_assoc($recroute);

</select>
</div>
</div></td>
<td bgcolor="#FFFFFF">&nbsp;</td>
<td align="right" nowrap="NOWRAP" bgcolor="#FFFFFF"><div align="right"><span class="style4">In
trunk:</span></div></td>
<td colspan="2" nowrap="nowrap" bgcolor="#FFFFFF"><div align="right" class="style4">

<div align="right">
<select name="in_trunk">

<option value="" <?php if (!(strcmp("", $row_rectrunk['prefix))) {echo "selected=\"selected\"";} ?>>Not
Specifiied</option>

<?php
do {
”>

<option value="<?php echo $row_rectrunk['prefix']?>"<?php if (!(strcmp($row_rectrunk['prefix],

<?php
} while ($row_rectrunk = mysql_fetch_assoc($rectrunk));
$rows = mysqgl_num_rows($rectrunk);
if($rows > 0) {
mysql_data_seek($rectrunk, 0);
$row_rectrunk = mysql_fetch_assoc($rectrunk);
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</select>
</div>
</div></td>
<[tr>
<tr valign="baseline">
<td bgcolor="#FFFFFF"><span class="style4">0ut route:</span></td>
<td bgcolor="#FFFFFF"><div align="right" class="style4">
<div align="left">
<select name="out_route">
Specified</option>
<?php
do{
?>
<option value="<?php echo $row_recroute['prefix']?>"<?php if (!(strcmp($row_recroute['prefix1],

<?php
} while ($row_recroute = mysql_fetch_assoc($recroute));
$rows = mysqgl_num_rows($recroute);
if($rows > 0) {
mysql_data_seek($recroute, 0);
$row_recroute = mysql_fetch_assoc($recroute);

}
?>
</select>
</div>
</div></td>
<td bgcolor="#FFFFFF">&nbsp;</td>
<td nowrap="nowrap" bgcolor="#FFFFFF"><div align="right"><span class="style4">Out trunk:</span></div></td>
<td colspan="2" nowrap="nowrap" bgcolor="#FFFFFF"><div align="right" class="style4">
<div align="right">
<select name="out_trunk">
<option value="" <?php if (!(strcmp("", $row_rectrunk['prefix))) {echo "selected=\"selected\"";} ?>>Not
Specified</option>
<?php
do {
>

<option value="<?php echo $row_rectrunk['prefix]?>"<?php if (!(strcmp($row_rectrunk['prefixT],

<?php
} while ($row_rectrunk = mysql_fetch_assoc($rectrunk));
$rows = mysqgl_num_rows($rectrunk);
if($rows > 0) {
mysql_data_seek($rectrunk, 0);
$row_rectrunk = mysql_fetch_assoc($rectrunk);

}
ol
</select>
</div>
</div></td>
</tr>

<tr valign="baseline">
<td align="right" nowrap="nowrap" bgcolor="#FFFFFF"><span class="style4"></span></td>
<td bgcolor="#FFFFFF"><div align="right"><span class="style4"></span></div></td>
<td bgcolor="#FFFFFF">&nbsp;</td>
<td bgcolor="#FFFFFF"><p class="style4">&nbsp;</p>
<p class="style4">&nbsp;</p></td>
<td colspan="2" bgcolor="#FFFFFF"><div align="right"><span class="style4"></span></div></td>
<ftr>
<tr valign="baseline">
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<td colspan="2" align="right" nowrap="nowrap" bgcolor="#FFFFFF"><div align="center" class="style4"><strong>Final
Destination / Origin </strong></div></td>

<td bgcolor="#FFFFFF">&nbsp;</td>

<td colspan="3" bordercolor="#FOFOF0" bgcolor="#FFFFFF"><div align="center" class="style4"><strong>Pulses
Encountered </strong></div></td>

<ftr>

<tr valign="baseline">

<td align="right" nowrap="nowrap" bgcolor="#FFFFFF"><div align="left" class="style4">Originating from
country:</div></td>

<td bgcolor="#FFFFFF"><div align="right" class="style4">

<div align="right">
<select name="origin_country">
Specified</option>
<?php
do {
?>
<option value="<?php echo $row_reccountry['prefix']?>"<?php if (!(strcmp($row_reccountry['prefixT],

<?php
} while ($row_reccountry = mysql_fetch_assoc($reccountry));
$rows = mysql_num_rows($reccountry);
if($rows > 0) {
mysql_data_seek($reccountry, 0);
$row_reccountry = mysql_fetch_assoc($reccountry);

</select>
</div>
</div></td>
<td bgcolor="#FFFFFF">&nbsp;</td>
<td bordercolor="#FOFOFQ" bgcolor="#FFFFFF"><span class="style4">Pulse:</span></td>
<td colspan="2" bordercolor="#FOFOFQ0" bgcolor="#FFFFFF"><div align="right" class="style4">
<label for="textfield"></label>

<div align="right">
</div>
</div></td>
</tr>
<tr valign="baseline">
<td align="right" nowrap="nowrap" bgcolor="#FFFFFF"><div align="Ileft"><span class="style4">Destinated to
country:</span></div></td>
<td bgcolor="#FFFFFF"><div align="right">
<select name="destination_country">

Specified</option>
<?php

do {

”>

<option value="<?php echo $row_reccountry['prefix']?>"<?php if (!(strcmp($row_reccountry['prefix],

<?php
} while ($row_reccountry = mysql_fetch_assoc($reccountry));
$rows = mysqgl_num_rows($reccountry);
if($rows > 0) {
mysql_data_seek($reccountry, 0);
$row_reccountry = mysql_fetch_assoc($reccountry);

</select>
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</div></td>
<td bgcolor="#FFFFFF">&nbsp;</td>
<td bordercolor="#FOFOF0" bgcolor="#FFFFFF">&nbsp;</td>
<td colspan="2" bordercolor="#FOFOF0" bgcolor="#FFFFFF">&nbsp;</td>
<[tr>
</table>
<label for="Submit"></label>
</form>  <p>&nbsp;</p> </td>
</tr>
</table>
<p align="center" style="margin-left: 20"><font face="Arial" color="#000000" size="1"><a href="about.php">2013 &copy;
COPYRIGHT 2013 ALL RIGHTS RESERVED</a></font></p>
<p style="margin-left: 20" align="center"><font face="Arial" color="#000000" size="1"><a href="about.php">A product of
Henkel Chamboko R10637T BSC Information Systems Honors MSU Telone.co.zw</a></font></p>
</body>
</html>
<?php
mysql_free_result($reccountry);

/imysql_free_result($rectrunk);
/imysql_free_result($recroute);
mysql_free_result($reclinedetails);
IImysql_free_result($reccdrmastr);

/Imysql_free_result($rectrunkmain);
7>

Home aka index
<?php session_start();if (lisset($_SESSION['MM_Username')) { header('Location: login.php");
}2>
<?php require_once(‘Connections/authconn.php’); ?>
<?php

mysql_select_db($database_authconn, $authconn);

$query_reccountry = "SELECT * FROM country_definition";

$reccountry = mysql_query($query_reccountry, $authconn) or die(mysql_error());
$row_reccountry = mysgl_fetch_assoc($reccountry);

$totalRows_reccountry = mysgl_num_rows($reccountry);

mysql_select_db($database_authconn, $authconn);

$query_rectrunk = "SELECT * FROM trunk_definition™;

$rectrunk = mysql_query($query_rectrunk, $authconn) or die(mysqgl_error());
$row_rectrunk = mysql_fetch_assoc($rectrunk);

$totalRows_rectrunk = mysql_num_rows($rectrunk);

mysql_select_db($database_authconn, $authconn);

$query_recroute = "SELECT * FROM route_definition";

$recroute = mysqgl_query($query_recroute, $authconn) or die(mysqgl_error());
$row_recroute = mysql_fetch_assoc($recroute);

$totalRows_recroute = mysgl_num_rows($recroute);
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mysql_select_db($database_authconn, $authconn);

$query_recsubsc = "SELECT * FROM customer_details";

$recsubsc = mysql_query($query_recsubsc, $authconn) or die(mysql_error());
$row_recsubsc = mysql_fetch_assoc($recsubsc);

$totalRows_recsubsc = mysgl_num_rows($recsubsc);

mysql_select_db($database_authconn, $authconn);

$query_reccdrmaster = "SELECT * FROM cdr_details_master";

$reccdrmaster = mysql_query($query_reccdrmaster, $authconn) or die(mysgl_error());
$row_reccdrmaster = mysql_fetch_assoc($reccdrmaster);

$totalRows_reccdrmaster = mysgl_num_rows($reccdrmaster);

mysql_select_db($database_authconn, $authconn);

$query_recsubsline = "SELECT * FROM customer_line_details";

$recsubsline = mysqgl_query($query_recsubsline, $authconn) or die(mysql_error());
$row_recsubsline = mysql_fetch_assoc($recsubsline);

$totalRows_recsubsline = mysqgl_num_rows($recsubsline);

mysql_select_db($database_authconn, $authconn);

$query_recreq = "SELECT * FROM requests";

$recreq = mysqgl_query($query_recreq, $authconn) or die(mysql_error());
$row_recreq = mysql_fetch_assoc($recreq);

$totalRows_recreq = mysgl_num_rows($recreq);

77>

<html>

<head>
<meta http-equiv="Content-Type" content="text/html; charset=windows-1252">
<title>Home</title>
<style type="text/css">
<l--
.cdr_temp {
margin-left: plces;
}

style8 {
font-size: 36px;
font-weight: bold,;
color: #FOFOFO;
}
Style24 {font-weight: bold; color: #FFFFFF;}
Style26 {
font-family: Arial, Helvetica, sans-serif;
color: #999999;
font-size: 14px;
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}
Style28 {

color: #FFFFFF;
font-family: Arial, Helvetica, sans-serif;

}
Style33 {
font-family: Arial, Helvetica, sans-serif;
font-size: 14px;
color: #999999;
font-weight: bold;
}

.Style16 {color: #000000; font-size: 18px;}
.Style36 {color: #666666 }
.Style38 {font-size: 12px}
.style39 {color: #999999}
Styled0 {
color: #333333;
font-family: Arial, Helvetica, sans-serif;

}
Styledl {
font-size: 18px;
color: #0000FF;
}

.Style46 {font-size: 16px}

.styled7 {font-size: 14px}

.style48 {color: #FFCCO00}

-—->

</style>

<script type="text/JavaScript">

<l--

function MM_popupMsg(msg) { //v1.0
alert(msg);

}

1-->

</script>

</head>

<body topmargin="0" leftmargin="0" rightmargin="0" bottommargin="0" marginheight="0"
marginwidth="0" bgcolor="#FFFFFF">
<table width="840" height="75" border="0" align="center" cellpadding="0" cellspacing="0">
<tr>

<td height="19"><span class="style16">Tel-One CDR Mining And Analysis System inc.
</span></td>

<td height="19"><div align="left" class="style26">

<div align="right"><a href="http://www.telone.co.zw/">www.</a> | <a

href="login.php">Log-Out</a> | <a href="http://www.telone.co.zw/contact/harare/cdb"
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onClick="MM_popupMsg('Now Redirecting to www...")">Contact</a> | <a
href="about.php">About</a></div>
</div></td>
<td>&nbsp;</td>
</tr>
<tr>
<td height="19"><span class="style38">This site is restricted to Tel-One intranet...</span>
</td>
<td height="19"><div align="right"><span class="style36"><span style="margin-left: 20;
font-weight: bold;"><?php echo "Loggin :
".$_SESSION['MM_Username'];?></span></span></div></td>
<td width="4"><div align="right" class="style26"></div></td>
</tr>
<tr>
<td height="19" colspan="3"><label for="imageField"></label>
<input type="image" name="imageField" src="cdr_system_images/About-Us-image.jpg"
id="imageField"></td>
</tr>
<tr>
<td width="726" height="18" bordercolor="#000000" bgcolor="#CCCCCC"
class="style24"><span class="style28"><font size="2">&nbsp;<a href="index.php">
Home&nbsp;</a>&nbsp; |&nbsp;&nbsp;<a href="mining and analysis.php"> Mining and
Analysis</a> &nbsp;&nbsp; |&nbsp;&nbsp;<font size="2"><a href="archive.php">Archive
</a></font>&nbsp; |&nbsp;<font size="2"><font size="2">
<a href="presets.php">
<?php if ($_SESSION['usrtype]<>"User-ITERC"){echo "Presets";}?>
</a></font>&nbsp;<?php if ($_SESSION['usrtype]<>"User-ITERC"){echo " | ";}?>&nbsp;
</font><a href="Users.php"><font size="2">
<?php if ($_SESSION['usrtype']=="Admin"){echo "Users";}?>
</a></font>&nbsp;<?php if ($_SESSION['usrtype]=="Admin"){echo " | ";}?>&nbsp; <a
href="reports.php">
<?php if ($_SESSION['usrtype’]=="Admin"){echo "Reports";}?>
</a></font>&nbsp;<?php if ($_SESSION['usrtype]=="Admin"){echo " | ";}?>&nbsp;
</font></span></td>
<td width="210" height="18" bordercolor="#000000" bgcolor="#CCCCCC"><div
align="right" class="style33">
<div align="left" class="style36">
<div align="right"><span class="style40"><?php echo "As :
".$ SESSIONTJ'usrtype'];?></span></div>
</div>
<div align="center" class="style39"></div>
<div align="right"></div><div align="right"></div></div></td>
</tr>
</table>
<table width="940" height="783" border="0" align="center" cellpadding="0" cellspacing="0">
<tr>
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<td width="176" rowspan="3"><div align="center"><span style="margin-left: 20">
<input type="image" name="imageField2" src="cdr_system_images/Capture.JPG"
id="imageField2" />
<span class="style46"><font face="Arial" color="#000000"><a
href="about.php">&copy;</a></font></span> </span></div></td>
<td width="590" height="54"><div align="center" class="style47">
<p style="margin-left: 20">| <a href="quicksearch.php">Quick Search</a> | <a
href="carrier_def.php">Carrier/Route Definitions</a> | <a href="country_def.php">Country
Definitions</a> | <a href="trunk_def.php">Trunk Definitions</a> |<a href="subscribers.php">
Subscribers</a> | <a href="subsclines.php">Subscriber Lines </a> | <a
href="live_cdr.php">Live CDR Streaming</a></p>
</div></td>
<td width="174" rowspan="3" bgcolor="#FFFFFF"><p style="margin-left: 20">
<label for="label"></label>
</p>
<p align="center" style="margin-left: 20"> <span class="style48"><?php
if(($3_SESSION['usrtype’]<>"User-ITERC")&&($totalRows_recreq>"0")){echo
$totalRows_recreq.” Notificatons 1";} 7>
</span></p>
<p align="center" style="margin-left: 20">
<input type="image" name="imageField3" src="cdr_system_images/silhouette36.png"
id="label">
</p>
<p align="center" style="margin-left: 20"><a href="login.php">Log out</a></p></td>
</tr>
<tr>
<td><div align="center"><span class="style8 style39">... Home ...</span></div></td>
</tr>
<tr>
<td height="20"><div align="center" class="style41"><marquee>
Welcome to Tel-One CDR Mining and Analysis System inc.
</marquee>
</div></td>
</tr>
<tr>
<td colspan="3"><p align="center">&nbsp;</p>
<p align="center"><strong>DASAHBOARD</strong></p>
<table width="370" border="0" align="right" cellpadding="0" cellspacing="0">
<tr>
<td colspan="8"><div align="center"><strong>Turn ON Live Analytics
</strong></div></td>
</tr>
<tr>
<td width="39">&nbsp;</td>
<td width="39">&nbsp;</td>
<td width="41"><label for="radiobutton">
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<?php if (isset($_POST['radiobutton’])){ require_once('rnd_cdr.php"); }?>
</label></td>
<td width="13" bgcolor="#FFFFFF" >&nbsp;</td>
<td width="52" bgcolor="#FFFFFF"> ON
<input name="radiobutton" type="radio" id="radiobutton" value="radiobutton"></td>
<td width="7"><label for="radiobutton">|</label></td>
<td width="138">]|
<label for="label">
<input name="radiobutton” type="radio" id="radio" value="radiobutton">
OFF</label></td>
<td width="41">&nbsp;</td>
</tr>
<tr>
<td>&nbsp;</td>
<td>&nbsp;</td>
<td>&nbsp;</td>
<td bgcolor="#FFFFFF" >&nbsp;</td>
<td bgcolor="#FFFFFF">&nbsp;</td>
<td>&nbsp;</td>
<td>&nbsp;</td>
<td>&nbsp;</td>
</tr>
<tr>
<td height="219" colspan="8"><span style="margin-left: 20"><img src="34837graph-
screen.gif" width="414" height="357" align="right"></span></td>
</tr>
</table>
<p style="margin-left: 20">&nbsp;</p>
<p style="margin-left: 20">Real Time Statistics</p>
<p style="margin-left: 20"><a href="carrier_def.php"><?php echo $totalRows_recroute ?>
Carrier/Route Definitions</a></p>
<p style="margin-left: 20"><a href="country_def.php"><?php echo $totalRows_reccountry
?> Country Definitions </a></p>
<p style="margin-left: 20"><a href="trunk_def.php"><?php echo $totalRows_rectrunk ?>
Trunk Definitions </a></p>
<p style="margin-left: 20"><a href="subscribers.php"><?php echo $totalRows_recsubsc ?>
Subscribers</a></p>
<p style="margin-left: 20"><a href="subsclines.php"><?php echo $totalRows_recsubsline
?> Subscriber Lines </a></p>
<p style="margin-left: 20"><a href="live_cdr.php"><?php echo $totalRows_reccdrmaster ?>
Live Streaming CDRs</a></p>
<p style="margin-left: 20">&nbsp;</p>
<p style="margin-left: 20">&nbsp;</p>
<p style="margin-left: 20">&nbsp;</p>
<p style="margin-left: 20">&nbsp;</p>
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<p style="margin-left: 20"><a href="generate_cdr_record.php">Generate Artificial CDR
&quot;<em>Test Environment&quot; </em></a></p>

<p style="margin-left: 20">&nbsp;</p>

<p style="margin-left: 20" align="center"><font face="Arial" color="#000000" size="1"><a
href="about.php"><font face="Arial" color="#000000" size="1"><a href="about.php"> 2013 ©

COPYRIGHT 2013 ALL RIGHTS RESERVED</a></font></p>

<p style="margin-left: 20" align="center"><font face="Arial" color="#000000" size="1"><a
href="about.php">A product of Henkel Chamboko R10637T BSC Information Systems Honors
MSU Telone.co.zw</a></font> </p></td>
</tr>

</table>
<p style="margin-left: 20">&nbsp;</p>
</body>

</html>

<?php
mysql_free_result($reccountry);
mysql_free_result($rectrunk);
mysql_free_result($recroute);
mysql_free_result($recsubsc);
mysql_free_result($reccdrmaster);

mysql_free_result($recsubsline);

mysql_free_result($recreq);
2>
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