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CHAPTER 1

1,0 ntroduction
LI Background

“To be the leading East ‘ULca eke ~ic~ dstributior Cu pa~ y by 2010 by any measare”, is

the vision for Umerne Limited, Umeme Liiiiu but me ]ganda Electricity Distribution

Company Lmitedk ~UEDCL) ener~y pariu”r or ~ ~ch a0 and was subcontracted by

UEDCL to manage, run and maintak al a pecks of eIrutr~c~ y d~st~ibstion ~n Uganda [1]. The

company s owncd 00% by a I ~gl ‘y ruspected u ripal h t% teruatioral power indust y

called Glob’eq. U~eme is on@ra kg r icr ~ ‘v y year c~re~~ 93 a iew energ~ partner.

The headquaiters are located at R ye Izori 4ouse L~ ~t s mb z tvvei~ue ruth bra~~ches all over the

countO’.

Cuweatly U ret re U ted h usi U a tea sy~ e s ~uc’ as &s ace o ~aee sUte b, Ic veur

the systems are charecterUe 7ith ‘ru ~ness~ cc i as arc rate r trtcrner rDcords, long queues,

late delivery of bil s whicl It ed 1 i ?scd fifie r ~uge hr c~’ston es and customer

dissatisfaction, The payment system ta Umeme c rrently uses has ru &ec~ronic commerce

capabilities and all the payrr cuts ate nUt at LI U (U cue) offlu u ii ba ifs, Every pu~clia~e

for example; electric pkes, meie’~ b ~x 1 ~ e at hf ores r n ~ offius n adPition to Lhat, all

the complaint& corrrie Is and co nphn t~ re ~ ys~ci y sert to Fek offices, save for the

inquiries that can be communicated over te ephone o~ elec~ro ic ~naI,

Umeme Limited has a ebUt~ [2) hk a se ~ae~ s die eL~t~ ii ~c pay n e ‘t ‘heility.

This has necessitated the developvi~ rt of a vodu~ th~ ~iI be hico~porated ~nto the existing

website to enable eleriro he coanrn~ cc a ~rUtou for umeI~i~. T is wll help to propel the

company to grerter F eights.

The online module to be developed nil Uade a ~eb Lased c~stoi icr care auu billing system

that enables electricity cusiomers to pay ihek bills o~”ine, view their payment statement, online

bilhng and viewing accoun~ baruce ieadin~ o c’ loTe” con uene’~ce and fle~ibility, the
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adrni 15L ato P be ab1e to e ter c~sto ii detaih, add ne v adi h istrato-s, edit rates and

customer information, bhl different customers, view payments thaL have been made plus

viewing details of complaints, comp~i ire i’s and queries that have beer posted by the different

customers.

1.2 Problem Statement

Electronic payments, Web based eustu r er care a id bll~ng syster Is l~ a~e eor1tfibuted

tremendously to the development and success of vrrious o’ganizaiions all over the globe.

The system that Uineme ‘5 ~UJC tly esng I as o ele~ LroLic ciir~nerce capabilities and web

based customer care and biIii~g system, his ~s ~lcarlv e idenced on its webshe plus its business

processes a d plactices. ‘I r e pay ci s, cc ip ci’ Is, ‘c a ~ Is v cor ~p 1r~r~ts are riadc at

their offlees, stores and outlets. The system Umeme Umited runn~ng in various offices i5 on

local networks for example; custo;ne~ care, bhl cayiren’s are bei ig done at the various Umeme

outlets, and main offices all ove Udarda.

This has led to poor ci sto t~ se v’ees, st ecurate b”L, ong~sL~or at ir~ offices arid bar’s as a

result of the customers who flock th~ nffiee~ in nec” ic flear ‘hei~ blU and pos; n their que~ies,

compliments, complaints cuch as o rca en’ of~ lar Ity e e~tririt, rieters, Towever, there is a

need to come up whh a modc e fo~ o r ~ne ra isac ons to solve the above problems.

1.3 Objectives

L3d Objectve ef the S~u”~
To develop an online business transa”nion compo ~e ~t ~or i~ ranagerwnt o~ customer

transactions for Umeme to be incoroerated into the existn~ weosite.

L3.2 Specific Objectives

The specific objectives o~’ the study were:

i. To investigate the business processes in Umeme ~m’ted arc come no with user requirements.

ii. To design a system based or use’ reçuimments that will automate the business processes of

bills payment, billing and customer care processes.

iii. To iuplcment a system thtt suits the dc~gi talked abed ir objeedve two above.

iv. To test and validate t~~e dc~eloped system.
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L4 Scope

This study was carfed out at Ui eme F cadquartcrs at v~ izori Pousu, Legogo industrial area,

Bugolobi Main branches and Entebbe, It catered for the unanswered needs of the customers of

Umeme that is to say sending and rec&ving feedbacK for their queries, complaints and

complements, plus enabling online b~l’s paynlent.

L5 SigJflcaice of the SLdj

Through this syste i the co’ pai y ~ p eted to pfr cc pcdt~ c ad arh.gc user other energy

suppliers by adverdsing i~ busnc~s opera i’ or, produc~ r th ser ‘~e~ ~ i the online transaction

orocess module and res ond~r g to custoir e~ a~count ~eia ed is, es.

The system is e~pec ed to be ado ed by Un ~e Ii i ed ~ t a 1e~ of irirovirg customer

se~~ice and the payr t~ of e’cut iJty b~lI5 c~e ‘y a P ~e vu s~u itly, thos rudu Png

congestion at the offices and ‘oanhs.

This will also provide clients i~ i up o~dae i thor wt~o r bou~ comna iy services and at the

same time provide Umeir~ with nfonu~ ion on custome~ buhath ur,

4



CHAPTER 2
a aLiterature Review

2.1 introduction

Until recently man ~csca’eh~rs ha~c s~o ~i i i[~c~ ‘n ti geld f v~i bas~c cistoi1mr care aud

billing systems and the resulting business ad~antages. They haie carried out numerous

interviews and business observations ~o exp~ok the advantage of the use of web based customer

care and billing system in day o ‘1ay fu sine ces, i~ hardly n’rprisi ~g that ~he relato ~ship

betwccn web based custo mr ca’c aud bil ‘ny ~atCI ~ I ~u~irew as attracted conaiderable

attention in recent years. The fln inus and suPde~tions of rn~ny other researchers are reviewed

here.

2.2 Electronic Commerce

Much electronic comr icrce (EC) is dell ed a~ the buy’ g am d sellir g of products and services

over the internet, but there are many more aspects. From its inception, electronic commerce had

included the handling of purchase transactions and funds transib~ ove: computer networks. it has

now grown to include the buying and selling of rew corn nodities such as electronic information
r-’
1~’

2.3 Umeme’s Current System

It is only inquiries that cai ~er V ~~a~cd o;e ti~p’w~me o” clecu~c 1aiI, this call fo” the

idea of embracing electronic commerce for Umeme, so as to achieve success like other

prosperous companies who conduct busir ess or’ine.

It is believed that all comnanies and b’ siness firms acrnss the globe have reaned big from doing

business online.
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it is rc~joicc tii~oo~a/ icc, c~ a C~’j c~o rals ~r tim m ‘c ~crccof

onUne skoa:ing, I foca~ed ir~so -~ a es C m ~ ~o S 7~.5 Bk ~o ~ in

2007[4J,

Tt was fi~riher repo’ied that 5500 mOilon ws~ ~ ed 0 -iml~o ~ng mstc ov~ino ~o S20 millior

inqestrncnt for internet based customer mr/ice systei ss [5].

Curre’uly there am 67 Fo~ne OPO comjriec 0a ha ~e U~cor1merce re ~enaes gmater than SIP

miller. The The ~c cmc~ “~cr ~, S pim, O~cc ~apo~ Dell, sad Ileimett

Packard. This ndeat-~ hs~ im to es ~n-ies im pro ~‘c~ s l~ o ‘er et a ~e books, music,

office sapplics, co~ ~ , ‘a ef ~o a 000 co ipadcs

ranked by E1~ctrooic (omnerne ~cvc ,ue’ c~ e’i’r ci ~6j

Acccrdia~ ~o / rc~ t u~ 0 Ch~ R 0 ~ d I J nj im59 bjll:Ufl ot eJi~e sales

inckidin~ tra ml wem~ c him? ~ i 8°c 0 f~~qf Dcii “e revouc year,

2~4 LA s~~g ~T~]j a~n I _ I C C i C ii~

2 4~I LECL

LECT, is awcb im~a c ~ ‘e~ r s~ t~m ‘r~ cto i~ The rystcu has

various funct~onalifes a ul capabdihes mci a ad ~ou in, oaf cc reg~s 0 tim, emctfcitv bill

payment, billin~ icfm~stio~, m o~~r ~ ~ ‘a ~ C o “imor ~ ~iCrn9ec~oc seance

~nd change o~ biI!in5 ~ mm c r~~ric’~n ~ ‘~im”5 jour meter

Or line.

With thC sJs~a a cu~ic r mi 1cg e C 0 e cr0 tic ~‘eetfc i jntcr,

enters the t’nitn of dec ricky coac”rned. e he seCco the ~o0e of oa~’irent tnat is debit card,

credit card, or ph~ne r id ch~ mscm~ h ‘l~ 0 m’~ t’~ a ~mt fu the ~iCC ricity units

consumed or servi—e d~1~r~-eP T~~1~y ‘e ~ ~ ~~rsape “~r~ csds,

“Your transact o hi’s been eo pCtec’ ni cce~sfuliy” [8].

6



g ~ C 1 3~ rt 1. t

~rhy a rce~r the rysterr via

2A~3 CC&b

EsI’on’$ ~ ‘~ up

custoive cara at d h in~ s $ a a

manage its curtomer’s a a” rity ~couot’

names add msses ~nci teleuho te r vbc~s

u,a~1aiLo~ F~iI S, ctU C

customer ~‘yi~s ~p th~’ ceo u

their pc’3cnaL ha iP. /‘th

The CC&b sy. La u hr t Cu a

and the place whcm t’~ ~erv~c jc r~ d’h yr ‘s

demographic, gcogmp’ ic, ra~ Fr

prooerhes.

.I..~ t uu~totu.

TIc CC&~ sysC p~o ‘o s ‘g a~ a ~ a - a~ar curt 0

deuvery proces:e~ s’ap.o’ up cu’ orrwce, o~, ~e sp.~ei o~oaiaes f1ex~b~hty~

ease ofusa, oH ~r~c”d eo~r1 cf ‘~ ~ Th ~ ~P ‘~to” : conHued accurate

hills while the enhr~ced ethcie”c~ ~ ‘°‘ tH Ic ~m H eths °owiog tdireotly to

2/St

This is an innovart’?e ~oth e ~r ~e e~ ~iif~g ‘;‘em ‘~ ~m u l~es wth a

single chip enshedued s stens, a ~ia~a1 ~ysLLn ~‘or ~aaiH /r~.±.l) ~Pe,ess ~euao k and the

billing server. The elcatFeity anc a~er ccrsrt” ‘at’o”: tan. “carvrec e”d cal”ulated by the

embedded system. a~ the e~d of ~ b~ 1Hg nHoc the 9vhedd& avstem C r rogrammed to

raport consuT11ptio s to [H bP~~1 s a i p a. a n.~ s’ ‘ ‘IL, upHtcs co suma

profiles in the database, anr se as t e ~aoa can o “a an ~‘n’a’ a ip H’S mecsage. l:a

con.umcr dcan c~ can H - 1’ . 1 p ~an H y tin. billiop

server can autorlaaca°y “cr”e”t or di~rccne~ ~ ~r caner’s u ‘l’tv su”p ‘~. Furthermore, the

oy~Lc t a ~uo~ to a v,.’ j S S ~

bar a web iotrvfeae, b’~ u ~an.a n. -

thc inLcc~[~.

a’” ‘-‘-‘j’--’’ ~‘eb sed

Ca n. ~ tl e n. snlu ~z aned to

(~ an ~ ~H ~ c rtoTe~ ithounation such ~s

Cf “~ ‘s” osen ~s the creferred sofl’vare oroducts

P a iran foritu tio~a I c

d s ~r a”’ ov P ~n PTnraprjon ~~ii enh

a ‘an ‘ H ‘ tancL t~t~ P ‘ho y

Pr ‘ ‘~ Ija letlo’ hj3 ~a1a contai1ls

a’ a . “a ~us or-crs a ‘d thcir
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the co ~sc er.

When using this system, a cLsto i e logs ~ii usrg Es’ o i s account i ~ mLer, pass ord aid then

enters his or her prepaid meter number and tne passt~ord o view consumption and meter reading

history, bill history, making an online payment. Other sei~ices offered include; accounts,

payments, meters, and electric’ ~ so’~o~ prob’cms, s 2 “S of ser’ice -ecuest, discormections and

credit extension aoplicatioi a id e t o1’ ser si ‘e [I Oj

15 Need for Electronic Connnerce and ~~eb Based Customer Care

and Billing S~’steins

EC car o~’e’ yo r cot pa ~ o s o d d 0 ~ Cr 3C e~ts. ot y c~ i o ~ cv nan e s

enabling yot to reach net ‘cc~ orrers mu ‘t can r e rrn”e’ ea ‘icr ar ~ tbst ibr you to do bushiess

with your exsting customer base, 1iovk g ~i~1e~ muctices such a~ ordering, invoic’ng and

customer support to net’ io~k basea syrte~’s can a so cc he ~npe’~”c” ‘rvoi’ ed ir business

lo busir ess an sac ‘ot 5 en o 0 ‘yocr U s’ luss 5 vgte yot cus o n eeLillg ycu’

customer needs, tracking rus om1~r sari sf” c ion. r~ aast’ng m m curto rer feedback and

presenting custom so’utions for your clientele are :c ne o~ I e opoortnnities that can stem from

EC and web based customer care aim billing rystems [3]

16 Making P~yme”its Online

With a wide va”ie y of pa~ te ie~h0 i’sr’s ‘~o1arc o pro,os~d, ~U is 5erhaps ihe most II id

and fast changi’~g part of elec~ ro’sic anmmerce, cons ‘iners can use credit ~nrds, electronic

cheques, digital cash, micro cash aim orenaid ~, leirs. Some bus’nesses ha’ ‘e long been users of

Etectrotic Ditt tue~.cange ‘101) D~ ~e d a.~ a~e pro iL’r 1e su 0 bus i~ses

~ ~ [31 ~o ~~ ~ ~, —~ ~ anO,s ~ ~‘ tc~ tsve o bec~

successri’I, for exnnip~e the eoon~on of d’gket earn ra~ beer riow beciuse oP commrt’n’m tior~

overhead between the r’erclant a”d 510 ar’~ ~cc na~anrse. ~. ~ reco’rs ~‘Cc~r 0

d’ssd”~~uges inc1uk_ b’jr’th~ “c’ r’ cc~1e s~~d to e” ‘ni ti~’.



do it Ia e. High ~rterest ~tC5 rid i ~eased debt, ~ed~t card &aad are the ot’ er disad~antages.

With the module dat is o cc &~eioped ~ui Ui iei~i~, e ~i u~u e to use piepaiu pay itimit

systems. With prepaid systems, the paye~ has already deposited money before the payment

transaction is initiated, With the value storage card, the issuer of the card ~s the only one to

accept payments with the card. Tyoic’i exar’cics ~f rio storage cards are telephone cards.

When it conies to EC, value storage cards ca 4imct’o as v’aliets for elec~onic cash [I I]

The modute wi’ use v&oe s ora~e ca as ‘hi payir e is. es~ ca ‘ds of alUere inoretar~ value

will be bought at any Umeme ~ices mdi tie erent of paymen , deauctions ~sil! be made to the

original value after a ~oucher nuirber ha~ been entmeu ~rc the oa ance ~di be disp~a~ed.

9



CHAPTER 3

Methodology

3d Introdliction

The chapter discusses th.e approach used in the development of the module for an online

business transaction process. The method used was prototyping, however aspects from other

methodologies such as spiral and water fall among others were used.

3dd Tools Used in System Development

Prototyping

Prototyping was applied because of the following reasons; it reduces development time and

costs, developers receive quantifiable user feedback and exposes them. to potential future system

enhancements. 1± al.so encourages innovation, flexible designs and provides quick

implem.entation of an incomplete but functional application.

Howcver, different aspects were borrowed, for example the aspect of documentation was

borrowed from waterfall model. This model calls for deveiopmert of the system following a

linear format.

From. the spiral model, the aspect of developing individual application programs such as

databases, interfaces among others was borrowed.

12 Methods Used for Data Collection

This section describes the methods used during data collection at Umeme headquarters,

Rwenzori House, Lugogo industrial area, Bugolobi branch offices and Entebbe.

3~2~1 Interviews

Interviews helped us to gather data that was of great value in developing the online business

transaction process, through an interview held on Nov 12th, 2009 with Mr. Bukenya Moses the

system administrator in the Information Technology Department, we were able to identify the

10



methods of billing syster s io place, proble ~s facing the curent b~lling systems and customer

care services available.

3,2~2 Quesfionnaires

Through the questionnaires exploration, we were able to describe how the current billing

processes and customer care systems of Umeme ope~ate. This was done with intension of

determining functional and non~ftmnctional requirements.

3~2~3 Internet Research

Through internet exploration, we were able to descrThe how the billing processes and customer

systems operate.

33 System Design

Interpretation and evaluaton of tim fo r afoi ~a I ered vas unde laken to properly evaluate

whether the information gathered suit the system design requirements. This was done to

determine the processes and procedures which we employed in the design stage of our project.

The tools we used during this stage included reirtional tables, Data Flow Diagrams and

Enhanced Entity Relationship lYagra a.

14 System Implementation

This was implemented using data fib diag ams, relational tables con iected to the database

using P~, The graphical user interfaces (GUI) were developed using PHP scripts embedded

into HT~Th tags. MYSQL was used to develop the database as well as connecting the interfaces

to the database. We used JavaScrip~ for ~~~lida~on

I



3A,1 Unit Testing

We tested different units of the module that ~s to say the database~ online billing, online payment,

independently and we integrated them into one complete module ~This was done to determine the

correctness and accuracy of the different units within the module.

3~4~2 System Testing

A number of people most especially students were selected to test the module’s interfaces and to

comment on the usability of the module. For example in the premise number field, some users

instead of using numbers, used characters which could not be keyed in~ Others lefi some fields

null and incorrectly wrote their account numbers and meter numbers thus generating error

messages. We managed to sohe this by afdati ~ the different fields so that numbers or

characters could only be keyed in the fields where they are meant to be filled; validation was

further implemented to ensure that ~he relevant fields vere not left blank.

12



CHAPTER 4

System Study, Analysis and Design

4~1 Introduction

This section gives a detailed description of user requirements specifications, limitations of the

current system, system analysis, end users, and the system architecture

The billing and payment systems that a ~e currently ii use are ma lual, the clerks or administrators

at Umeme read the bills for the different customer, the cower bills are printed and issued out to

the different consumers, the consumers then go to the specified banks and umeme branches to

pay the bills manually.

1~3
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Figure 1 shows the manual billing and payment flowchart



&2 System Study

During the study phase we grouped the recujremeflts of 5he online business transaction process

into user requirements, ftmctional and non functional requirements, and system hardware

requirements and then we identified the users invoived.

The following is the data that we collected during the project research:

Through an interview held with Mr. Balaba, the project manager of Umeme on 1st Dec 2009, we

were able to identify the methods ofbilling systems n pu~ce as elab~rated below;

Umeme was using manual biiFng syste us vi ich i o’ ed pe ~sonrel ma iually entering customer

details such as customer name, premise number, amount that is being paid. The customer is

issued with a receipt acknowledging the payment transacted. ~or example when paying the bill,

the customer is advised to come along ‘sth a bill show’ng the account number and any other

relevant information. All pay 11 cuts must be done at L te cashier’s desk or at the bank and a

receipt is issued to the customer. The customer is rdvisea to ci~eck if the amount paid

corresponds with what appears on the receipt.

4~2. I The Customer Billing ProLess

When the meter readings are submitted to Umeme, the system deducts the customer~ s previous

reading from the current one so as to come up whir the number of units consumed within that

period.

Meter reading Date

E Previous reading X 03m Dec 2009

Current reading Y — Jan 2008 —

Units consumed j Z—(Y-X)

over aperiod

Table 1: How to calculate units of electricity consumed

Therefore, units (Z) that are billed acco”dui g to t re tari ‘P setting eing used at that time. The date

I



on the bill represents the day the bill was issued by Umeir e. All charges relate to the previous

month’s electricity consumption.

The charges of the month are then added to the balance brought forward from the previous

month if not settled prior to the billing date. Any payments made within the period in question or

any adjustments are subtracted from the total bill to get the amount owed by the customer up to

then.

Estimated bills.

This results as no reading has been submitted, when lie submitted readings are not within the

consumption range in the system. when there is no meter at site etc. Estimates are arrived at

using a smoothing algorithm in the system,

Zero Ellis result when

No reading is submittea.

When the reading is not within the consumption range and the supervisor does not want the

customer to be estimated and ~ hen the customer is discoinected.

Negative charges appear on a bili hen the curre it “eading is less than the previous for a number

of reasons. The previous reading could have been an es imate.

Therefore, a bill may appear huge for any of the above reasons (in the previous month). For

example; zero charges, under estima ed reading, in the previous month. However, where there

are any of these problems and they are brought to tI’ e aLe it’o i of l~e office, corrective actions

are taken on that account.

Once bills have been produced, staff members of Yellow Pages Express deliver them to

customers.

Problems with the Manual Billing Systems

• Sometimes inaccurate meter readings are made.

• There is increase in poor estimations of bills.

• Increase in billing delays leading to late delivery of bills.

• Few customer meters are read thus leading to loss of revenue since some customers are

not billed.

16



• Delay in power extensions to remote areas

4~2~2 The Customer Care Systems

These systems operate in such a way that a customer raises a complaint in person or in writing

and they are categorized into commercial and technical. All complaints are addressed to the

customer care officer in each district office, or any other officer designated to handle complaints

which can be raised at the nearest Umeme office.

Complaints reported are recorded iii a cusLomer coriiplaiuts profornia which contains; date of

complaint, name of customer, location, account and telephone number, meter number,

description of the complaint, signature of authorized officer and that of the complainant. The

customer is given a copy of the proforma whicil is directed to Umeme staff for resolution.

Umeme tries to resolvc complaint~ i1omeda ely. For e’ ariple; knowing the bill, whether a

receipt is posted or not and in such instances a customer is given either a statement or a copy of

the bill.

The second manual sysiem ‘nvokes customers ra’s’r g heir complaints through a customer

helpline. They make a phone call to 185 whereby an authorized customer care officer listens and

records their complaints so they can be attended to. The customer care officer requests for the

name of the area, plot number a description ofthe complaint or inçuiry. [121,

We also interviewed some residents of Ntinda and we able to find out the problems of manual

customer care systems, these include;

• This system is very slow where by customer complaints and inquiries take a long time to

be addressed to the bureaucratic system.

• There is redundancy of data due to large volumes of paper work leading to inconsistency

of data.

• Few customers are attended to due to ~he long queue of customers being attended to by

one customer care officer at a time.

• The risk of errors is high due to man~ customer complaints and inquiries handled at a

time.

17



4~2~3 Computerized Billing Systems

Umeme uses a hand held computerized meter reading systems where by the authorized personnel

enters a customer’s meter number, premise number and the units of electricity consumed. The

meter reading collected is entered into a billing system and the customer bill is printed.

Benefits of using computerized Billing Systems

It was noted that while using these computerized billing systems, the following were benefits;

• There is accuracy of meter readings leading to more accurate bills.

~ There is a reduction in bill estimations.

• Furthermore there are timely customer bills due to reduction in billing delays.

~ More customer meters are read leading increase in revenue.

43 System analysis and Requirement Specification

This section specifies the functional and non functional requirements, system and hardware

requirements and software attributes,

4~3. 1 User Requirements

• The system should be able to help an administrator login.

• The system should be able to help a user make online payments to the company.

• The system should be able to help administrators register customers who have newly

registered for the company~s services.

• The system should be able to help the users with administrative rights edit client details.

43~2 Functional Requirements

• The system should be able to help an administmator login.

• The system should be able to help a user make online payments to the company.

• The system should be able to help administrators register customers who have newly

registered for the company~s services.
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• The system should be able to help the users with administrative rights edit client details.

• The system should be able to generate user account profile.

o The system should be able to provide billing information.

o The system should be able to allow users forward their compliments, queries and

complaints.

• The system should be able to help administrators edit billing information wherever there

is a change in the rates.

4.3.3 Non Functional Requirements

• The system should be able to validate form entries like meter numbers and premise

numbers, account numbers, voucher numbers, and voucher serials.

• The response time of the system should always be less than 5 seconds.

• The system will be developed using PHP / MySQL to allow interactivity between the

user and the database.

• The system should not disclose any information about customers, it’s only those with

administrative privileges or rights to login in the system who can view there details.

4.3.4 Software System Attributes

• Correctness- The system should satisfy requirement specifications by fulfilling the user~s

objectives.

• Efficiency - The system should use minimum amount of computing resources and a

simple code required to perform function.

• Flexibility - The system should be easy to be modified by an operational program.

• Portability- The system should be able to run on different platforms for example

Windows XP and Linux.

• Reusability - The system should be able to be reused in another application.

• Testability-The system be able to be tested to ensure that it performs as intended.

• Usability -The system should be user friendly in such a way that it is easy to operate,

learn, prepare input, and interpret output.

o Reliability - The system should be able to perform with minimum errors.
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Acceptability-The system should easily be accepted by the general users.

Interoperabiiity- The system should be compatible with other systems

4A System Design

This section gives general description of the proposed module to be developed. The customers

are able to log into the system where they can view their bills and make payments as well as send

complaints, queries and compliments.

4~4. 1 Users Involved in the System and their Responsibility

Customers

These should be able view their consumption statement, make payments online, send queries,

complaints, and compliments as well as online billing.

Customer Care Officers

These are responsible for responding to customer requests, updating customer profiles, service

information, responding to any inquiries, compliments and complaints from the customers and

have some rights and privileges to perform those tasks.

Administrators

This is a special category of users that have exclusive rights and privileges to the system where

by they are able to update customer profiles, customer care officer profiles, authenticating of user

access to database.

These are also responsible for responding to customer inquiries, complaints and compliments
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4~4~2 Hardware and Software Requirements

• Windows 95 and a later version of windows or Linux 133 ~z Intel Pentium CPU or

above; 32 and 48 MB RAM for Windows 95 and 98, NT, 2000, respectively 128 MB

recommended~ 2 GB Hard drive and above for each with an exception of windows 2000

and XP which may require more space 20 GB and above.

• Full access to the Internet.

• A web server such as Easy PH?, Apache Friends or xampp.

• A Web browser, either Netscape (version 6.0 or higher), Microsoft Explorer (Version 5.0

or higher), Flock. Or Mozilia.

• Database Management System - My SQL

4~5 System Architecture

This gives a high view of the system, main components, user interfaces, system process

management and data storage that were built independently and then integrated to form a

complete module as shown below;

Our module for an online transaction process is composed of a front end (Graphical User

interfaces) connected to the back end (Data base) through system process management.

System security is implemented by entering User-name and password.

After a query has been executed, a confirmation message is displayed acknowledging that the

query has been successful.
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Figure 3 shows the architectural design of the system

4.5.1 Context Level Diagram

• From Figure 2, the Umeme administrators log into the system and can update and

manage the system.

• The customer makes payment of bills and can view payment information.

• The administrator can add another user and edit his or her profile.

• The administrator sets and edits power rates.

• The administrator views client payments and help requests.

Online Transactions
Process Module

Li



/‘ -inc \:: T~a~on _____

igure 4 shows the level 0 context level diagram

4.5.2 Data Flow Diagrams

These diagrams provide an overview of the major functional business processes.

• From figure 5 the administrator logs into the system, in addition to that, the administrator

can edit his or her profile.

• The administrator feeds in information about clients and can also edit the power rates too.

• The administrator can search for different customer details using account number,

premise number or meter number.

• The administrator can view payments that have been made by different customers, in

addition he or she can view the help details posted by the different customers

• The customer can view online billing information to know how much power he has

consumed for a given period.

• The customer can make payments for the power consumed and later view his

consumption statement.

• The customer can send help details that is to say queries, complaints or compliments.
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4~5.3 Entity Relationship Diagrams

This is used to represent the graphical relationship among entities.

The administrator enters and edits power rates, re~sters new client/customers and takes readings.

The client/customer makes payment using a voucher, he/she can also request for help inform of

complaints or queries.
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if Nxn~ d~ti(~fl4
k~1~ >
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Figure 7 shows the Entity Relationship Diagram
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4.5.4 Data Dictionary

This section contains different tables, entities, attributes and data types

Customer table

~ locatbost I localhost 1 uaemeproject Icustomer phpMyAdmin 281 1 icrosoft Internet xp rer

Sr 01 ~tew Favat~ Icos t~

Seords Favates

,. SerrthWth ‘~‘ C ~ty~f~’Zaco Nrws’ We~r S&ç~enq

php !~-r1I~w

l~) Q

Database
umer~epnoject ~8)

umemeproject (8)

~ ct~stomar
M custnmeroa~ment
~ help ~
~ ago
~ rates
~ read~ngs
~ systenrusers
U vouchers

Field Type Collation Albibutes Null Default Extra Action
~ Id varchar(12) latni_swedish_ci No X ~
~ ClieniFname text ahnl_swedlsh_d No

fl Cilentiname text lailni_swedish_ci No ~ ,% ~(

Q ClientContactNo ~rcha~1O) latinl_swedish_ci No ~ ‘

Q ClientAddress varchar(15) Iabnlswedishci No
~J ClientPremiseNo ‘,~rcha~1O) Iabnl_swedish_ci No
Q ClientAccountNo varchar(15) latinl swedishci No ~ >~ ~
fl MeterNo varchar(20) Iahnlswedishci No ~ / X ~
[1 CreatedOn date No ~ /

~jl CreatedBy text laIinl_sweaish_ci No ~ X
fl ModifiedOn date No
Q ModifiedBy text latn1_swe~sh_o No X
t_. Cteck M~ I nchec~ ~1 Wth selected. ~.

~a~ ~ Re’aho €~ ~ Poposa tab e sln~rtu U
:L Add 1 held(s) At End of Table At Beginning of Table After Id v

Indexes: U Space usage Row Statistics
Keyname Type Cardinality Action Field Type Usage Statements Value
PRIMARY PRIMARY 3 p Id Data 16~384 Bhtes Format Coepact

Create an index on 1 columns [~) Index 0 Bhtes Collation 1atin1s~dishcj
Total 16,384 B~tes Creation Feb Dl, 2010 at 01:58 AN

start ~ ek ~.ne~r-re::~.4~4 ‘-i)see~’ ~

V

Lx~ids~

I
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Customer payment table

E~* ~w Fa~t~ Tc4~ I~

~~~5e~di F~v~tes ~ -

Pse~chwth’~~i ~VMy2~ti~,~. We~ 9)ccêN

~J Server: localhost ~ Database: urnerneproject ~ Table: customerpayrnent ~nnoDB free; 3072kBTM

~Browse ~Sfructure ~SQL ~Search ~lnsert ~Expo~ ~lmport ~Operations ~Empty Drop

Action
~ I X ~I

I
T

- I X ~
~ I X ~1 ~
~ ~
~ I X ~i

F*(nrkv~ihN

I ~

Field Type
Id ~rchar~15)
Clientid varcha~15)
MeterNo varchar(15)
PremiseNo varcha~15)
VoucherNo varchar(18)
VoucherAniount varcha~10)
CreatedOn date

php. ~

Database
umen~eprc~ecl ~

umemepro~ect (8)

ni customer
~ customeroa~mert
ni help Jrrc~efree:~72~(3I
ni log~n
ni rates
~ readngs
M systemusers
~ vouchers

Collation Attributes Null Defauft Extra
IaIinl_swedish_ci No
latini_swedish_ci No
latini_swedish_ci No
latini_swedish_ci No
atini_swedish_ci No
latini_swedish_ci No

0
C
0
C
0
0

Check Al I Unc~c~ A~l Vvfth selected; ~ p ~

No

T~, D~p~~j,~yj ~ Reaho~ ~ e~ ~ Propose tebe stncture ~
~ Add 1 held(s)OAt End of Table OAt Beginning of Table 0 After Id v

Indexes: (~ Space usage Row Statistics
Keynanie Type Cardinality ActIon Field Type Usage Statements Value
PRIMARY PR~1ARY S p Id Data 16(384 Bytes Format Compact

Create an indexon 1 columns(~ Index 0 Bytes Coflation 1atin1swedishc~
Total 16,384 Bytes Creation Feb 01, 2010 at 01:58 AM

Opei r~t~ ch~MyAcnr ~indc’w
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Searth

,J~MthWth’~’1~~ We~ x~çA~

I~ll~

Go

Field Type Collation
varchar(15) latinl_swedish_ci
varcha~15) lalin1_s~edisb_ci
varchar(18) latini_swedish_ci

Attributes Null Default Extra
No
No
No
No
No
No

Action
~ I X ~

T

~ I X ~ r r~

~ / )( ~

j~ymt~uflre~

:re~;A-.. ~i~xo~o~:’ I r ,,

lccdth8ret

Help table

r~ cattmst t locoihosi I uTriem~p1D)eti I h~ip I phpMy~drnm 2.8i - I~KTDSOII Inteiriel hpIoTeT

FkEf~ Vtw Fe~ab~ Th~ ~

~3 Server: locaihost ~ Database: urnemeproject ~ Table: help ~nnoDB ftee; 3072 kB

~Browse ~S~U~ture ~SQL PSearch ~lnsert ~Ex.ort ~ln1port ~Operations En~pty ~Drop

Database
umemeprojeci ~

umemeproject (8)

~ customer
~ custemermoyrnent

~ to~p
~
~
~ syotemusers
~ vouchers

ElE~
fl PremlseNo
~ MeterNo

D ContactOate date
fl ProblemDate date
U CreatedOn date
L. Cte’:k Ak lUncheck A~l Wlh selected: p ~j~

P~rt~iev~ ~ PeJa4on’~ew ~Popose tnb.e stn~ct ire ~
~ Add I field(s) At End of Table At Beginning of Table C After II

Indexes: If) Space usage Row Statistics
Keyname Type Cardinality Action Field Type Usage Statements Value
PRIMARY PRIMARY 0 Id Data 16,384 Bytes Format compact

Create an index on I columns Go Index 0 Bytes Collation latinlswedishci
Total 16,384 B~tes Creation Feb 01, 2010 at 01:58 ~

Open new phpt~Acmri uvridy~
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Rates table

‘~ cailwst 1uc~flio~1 I urnemepiojeci I reie~ phpI~yhdmin 2.0.1 ~4c,osoft lnierne~ ~plurer

F~ E~ ~w Favate~ Tc~s He~

~5eydi Fovoto~

4~ Go

5e~thW~b M~ Zu.c~ ~ ~

l~iJ Server: localhost ~ Database: umerneproject ~t Table: rates ‘ThnoDB ftae: 3072 kB”

~Browse ~SfrUcture ~SQL PSearch ~lnsert ~Export ~lmport ~Operations Empt~i ~Drop

Field Type Collation Attributes Null Default Extra Action
varcha~15) latn1swe~shci No ~ I )‘ ~1

Database fl FirstOoutaUnlts varchar(15) latni_swedish_ci No I X
umemepro~ect(~ : FirstQol.Itachrg ~rcha~15) latini_swedish_ci No / X

0 SecondQoutachrg ~rchar(15) latin1_swe~sh_ci No ~ I )~ ~
umemeproject (8) fl ServiceFee varcha~1O) latini_swedish_ci No ~ / X ~

~ customer ~ VatPercentage ~rcha~1O) lalinl_swecish_ci Yes NULL
~ customerpoyment ] CreatedOn date No Y
~ Q CreatedBy varcha~15) lahnl_swedish_o No ~ / )( ~

0 ModifiedOn date Yes NULL

~ ~€lrm: ~(2R~~s) Q ModifiedBy text lahnl_swedish_o Yes NULL X
~ vouchers t__ Check AlilUncheck All V4th selected. ~p ~

~rt~i~1i ~Re’aho~v~ ~Pro~oset~b~estnictw ~
~ Add 1 held(s) AtEnd of Table OAtBe~nning olTable After Id

Indexes: (0) Space usage Row Statistics
Keyname Type Cardinality Action Field Type Usage Statements Value
PRIMARY PRIMARY 2 j Id Data 16,384 B~tes Fonnat coopact

Create an index on i columns [~j Index 0 8~tes Collation latini awe dish ci
Total 16,384 Bhtes Creation Feb 01, 2010 at 01:58 M

~ 1~,Ua~t



Readings table

~ tocathesi I io~aitios1 I ume1fl~p1DjeC1 I TOG~1fl~s phpMyAdrnio 2.8.1 MicT030ft Inleinel E~ptoier

~ Eu ~ew Fa~c~t~ Tcdo f~

‘ Bock’ ~ Seordo Fov~tes

~ Go

~‘ I iJ My9i~f ,~Zom ~Go~s We&~ ~~oç’

~J Server: locaihost ~ Database: umemeproject ~ Table: readings 7nnoDB free: 3072 kB’

~Browse ~Stnicture ~SQL PSearch ~Insert ~Export ~Iniport ~Operations ~Empt~ ~Drop

php!~2!th1
Field Type Collation Attributes Null Default Extra Action

~ l~ ~ varcharjl5) latini_swedish_ci No ~ I )( ~

Database 0 PreviousReading varchar(15) latinl_swedi5h_ci No ~ ..~ X ~
umemepr~ect ~ ~ lnlhalReadingDate date Yes NULL ..‘ X ~

ci CurrentReading vardiar(15) latini_swedish_ci No X ~
umemepro ect (8) fl MeterNo yarchar(18) ~tin1swedishci No - )( ~

~ customer C] CreatedOn date No ~
~ customerpayment fl CreatedBy varchar(15) latini_swedish_ci No l ~

U ModifiedOn date Yes NULL - X ~
M rates 0 ModifiedBy varchar(15) labnl_swedish_d Yes NULL .. r
~ t_. CteckM iLn~nec~AtVv1thseIecled:~. ~
~ systemuse
~ vouchers t~iew ~ Reatior v ew

:~ Add 1 field(s)OAt End of Table At Beginning of Table After Id

Indexes: C!) Space usage Row Statistics
Keynanie Type Cardinality Action Field Type Usage Statements Value
PRIMARY PRIMARY 0 Id Data 16,384 Bytes Format Compact

Create an index on 1 colunws Go Index 0 B~tes Collation latinlswedishci
Total 16,384 Bytes Creation Feb 01, 2010 at 01:58 AN

~ 1i~ranet
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Vouchers table

281 Mirro~oit n~rnel hp$oret

lie E~ Vew Fe~cetes T~c~ F~

5e~d~ Favtde~ -, 0 ~

________ n~~i ~ ~ ~

~i Server: locaihost ~ Database: umerneproject ~ Table: vouchers ‘InnoDB free: 3072kB”

~Browse ~Sfructure ~SQL PSearch ~lnsert ~Export ~lniport ~Opera~ons Ernpt~ ~Drop

phpM.:k4;~
Field T~e Colla~on Attributes Null Defautt Extra Aclion

~ Q ~ Id varchar(15) lalinlswedishci No I

Database Q VoucherNo varchar(15) latni_swedish_ci No ~ I X ~
umenieprojecI~ v ~ VoucherValue varchar(1O) lalini_swedish_ci No ~ I X ~

~ VoucherSenla) varchar{18) lalini_swedish_ci No f~ / X ~ ~
umemeproject (8) ~ VoucherStatus varchar(15) latin_swedish_cl No I X ~

~ custemer 0 CreatedOn date No /
~ custcmerpa~ment [I CreatedBy varcha(15) latin_swedish_cl No ‘~ I )( ~

[1 ModifiedOn date Yes NULL ~ / X ~
~ rates Q ModlfledBy varchar(15) latinl_swedish_d Yes NULL ~ I X ~
~ madin~s t_. Check MI! Unciack All Wfh selected: ~ p ~ ~
~ system ers
~ ~ Pdnt~iew ~ Reiatoo ‘~ew ~ Propose tatIe structure ~

(lnt~tree: ~~(eR~3~ Add 1 held(s) OAt End of Table OAt Beginning of Table OAfter Id v

Indexes: ~ Space usage Row Statistics
Keyname Type CardlnalIty Action Field Type Usage Statements Value
PRIMARY PRIMARY 0 p Id Data 16,384 Bytes Format Corapact

Create enindexon I columns~ Index 0 B~tes Collation latinlswedishci
Total 16,384 Bytes Creation Feb Olf 2010 at 01:58 AN

o~ien~rct

4 (i~~ ~8



System Users’ table

wlorer
~ E~ b~ew Fevat~s T~ ~

Seardi F8v~tes

tttp~

__________ ~SeMChWth’~’

Field Type Collation Attributes Null Defauft Extra Action

~ Id varchar(15) labn1_sed~sh_d No ~ •~ X ~

0 SyslJserld vaitha~15) atinl_swedish_d No d~

4 SysUserFname te~I labnl_swedish_ci No 4~ X
O SysUserLname te~1 atinl_swedish_ci No d~

Database 0 SysUsemame varcha~1O) Iatinlswedishd No ~ / )( ~
umemepraject ~)

~ SysUserPassword varcha~1O) Ietin1_swed~sh_ci No I X ~

umemeproject ~ ~ ~ te>1 la~n1_s~edish_d Yes NULL ‘ X
o SysUserlastt.ogln tme No X ~

~ ~ CreatedOn date No X ~
~ custamerpayment
m 0 CreatedBy ~rcha~15) laIin1_swe~sh_d No
~ og:n 0 ModifiedON date Yes NULL X ~
~ rates
m ~ad~ C ModlfiedBy varcha~15) latini_swedish_ci Yes NULL T

~ systemesers L CI-eck All I Urcheck All Wlh selected: ~ p ~
~ vauche~
~ ~ Reatiori’i &~ ~ Propose teble stcucture ~

~ Add~aid(s) OAt End of Table OAt Begnning of Table 0 After Id

Indexes: (I) Space usage Row Statistics
Keyname Type Cardinally Action Field Type Usage Statements Value
PRIMARY PRIMARY 0 p Id Data 16,384 Bhtes Format compact

Create an index on I coiuffln5{~) Index 0 Bytes Collation latinl_swedishci

Total 16,384 Bytes Creation Feb 01, 2010 at 01:58 AM
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Figure 8 shows Login table
Lu1~i~

E~ ~1m. Fm.tm Tohs rr~

0 Lad, s..,d rome..

1 50005 Wd, I ç ~ty~jt • Zoos ~Laso. Woottos soeøm•

tJ Server: locaihost ~3 Database: umemeproject ~4 Table: login ‘lrsnoDft free: 307258°
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CHAPTER 5

System Implementation and Results

Sd Introduction

This chapter explains the results achieved after the implementation of the system design as

shown in Chapter four. Discussed below are the results of the system.

5~2 Implementation

The system was implemented using data flow diagrams, rationale tables connected to the

database using PHP The graphical user interfaces (GUI~ were developed using PHP scripts

embedded into HTML tags MYSQL was used to develop the database as well as connecting the

interfaces to the database. We used JavaScript for validation.

53 Results

The following were the results after the implementation of the module for an online business

transaction process for Umeme. The system administrator logs in using a username and password

thus enhancing authentication and security. He or she uses the module to update electricity units

consumed, edit account information and power rates, view payments and details of those with

complaints, comments and compliments. The customer is able to view online billing information,

make bill payments and view the payment statement plus posting in complaints, queries and

compliments



Existing
Logs out

customers

Figure 9 shows an Overview of the Module

5.3.1 System Interfaces

The user interfaces are made up of forms and hyperlinks, which enable an authorized user to link

to other pages, they are created using HTML, CSS and PHP.
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Hornepage

The home page has a login form where the administrator can login, the customers are able to use

this interface to make payments, view payment statements and online billing. Details are found

in Figure 9.
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Online billing form

The customers are able to view their bills. Details are found in Figure 10.
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Online payment form.

The customers are able to make payments using value storage voucher cards. Details are in

Figure 11.
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Online help form.

With this interface, the cus omers are able to post in their queries, complaints an comp imen s.

Details are found in Figure 12.
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System search form

The administrator is able to such for client details using the meter number, account number or

premise number, Details are found in Figure 13.
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Client details form.

This has the client details form where the administrator can feed in the various details concerning

the customer. Details are found in Figure 14.
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System rates form.

This has the power rates which can be edited in case of any change. Details are found in Figure

15.
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Power readings form.
This interface can be used to take readings of power consumed. Details are found in Figure 16.
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Add new user form.

The new administrator form allows adding details of another administrator. Details are found in

Figure 17.
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Figure 10: Home Page! Admin Login
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This admin login page allows an administrator to be logged into the system, this enables him or

her access information about the existing system and this admin must have acquired an account

or registered into the system to be able to use it.



Figure 11: Online Billing Form
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The online billing form helps the customer to see their meter number readings that is to say the

previous and current reading forms sothat he can be able to make the payments online.

5.4Testing and V lidation

The module was tested for errors and then we validated the performance of the module against

existing manual systems and desk systems. The testing was categorized into two namely:

5.4.1 Unit Testing

The tested different units of the module that is to say the database, online billing, online

payment, independently and we integrated them into one complete module .This was done to

determine the correctness and accuracy of the different units within the module.
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5.4~2 System Testing

A number of people most especially students were selected to test the module’s interfaces and to

comment on the usability of the module. For example in the premise number field, some users

instead of using numbers, used characters which could not be keyed in. Others left some fields

null and incorrectly wrote their account numbers and meter numbers thus generating error

messages. We managed to solve this by validating the different fields so that numbers or

characters could only be filled in the fields where they are meant to be filled, validation was

further implemented to ensure that the relevant fields were not left blank

5~5 System Achievements

• Creation of a database for the entire system.

• Send data into the database.

• Retrieve data from the database.

• Create reports in real time.

• Online billing and payment of bills using value storage voucher cards.

• Customer care abilities.

S6 Limitations in the Project

• During the time of system implementation, our computer laboratories were inaccessible

because of the high number of students using them.

• The examination time table was an inconvenience in such away that we had to prepare

for exams as well as doing the implementation of the module.

• We were constrained by financial resources since we had to correct errors every now and

then in order to meet the project deliverables.
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CHAPTER 6

Conclusions and Recommendations

6.1 Conclusion
In general our project of the business transaction process for Umeme will enable customers

make payments online using value storage voucher cards, view their consumption statement,

send inquiries, complaints and compliments.

The system administrator is able to view and edit customer profiles, update billing information,

and assign privileges to the users.

This module is expected to be incorporated into the existing ~jrneme website with a view of

improving customer services, payment of electricity bills efficiently and billing with lots of

convenience.

Through the use of this module the organization is expected to gain competitive advantage by

advertising its business operations, products and services while responding to customer related

issues.
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6~2 Recommendations

We recommend this module for an online business transaction process for Umeme because of its,

authentication, data integrity, data consistency, accuracy and correctness. It should be taken up

by Umeme with the intention to propel the company to greater heights and offer customer

satisfaction.

For further research we call upon other researchers and scholars, to take interest on the customer

care functionality for example generation of online customer feedback and online billing. This is

because we feel we have not completely covered much of the flinctionalities due to limited time.

We recommend that other developers may create an alert system or module on customer mobile

phones. This will enable them to be reminded of bill payments towards the end of the month.
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APPENDIX

Appendix A

Questionnaire

KAMPALA INTERNATIONAL UNIVERSITY

FACULTY OF COMPUTER STUDIES

TOPIC: ASSESSMENT OF CURRENT SYSTEM AT UMEME LiMITED

We are third year students of Kampala International University offering a Bachelors degree in

information Technology. Our main purpose for this study is to collect information on the current

bills payment system to establish the stakeholders’ attitude towards the entire system.

The information gathered will contribute to the implementation of our third year final projects

which leads to partial fulfilment of a Bachelors Degree in Information Technology of Kampala

International University.

Fill in the blank spaces where there is dash or use the provided codes to fill in the box on the

extreme and of each of question

1. How do you find the current system?

Good ~j Fair ~ Poor El

2. Should the current website be updated?

Yes El No



3. If yes what should the developed online system handle?

~ Inquiries

~ Compliments

Bills Payments

~ Complaints

Others (specify)

4. How would you like the developed system to help you?
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