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ABESTRACT
The supermarkets in Migeria today, process transactions

manually. fAs oa result, customers  arse  often  delayved, b

processing is cumbesrsoms and inacowrate information is  generated.
In addition, very vital informations such as the guantity of items
sold  in the day and guantity remaining in stock s difficult  to
abtain.

From the study conducted within this project, it is deduced
that the uss of compubtsrs with the kevbosrd coding system  will
greatly  dmprove operation and hence solve a number of  problems.
The software to be usedfor the system is developsd locally. The
design of this system is based on & number of factors, the most
important of which are the reguirements for dmprovements, obbained
during the investigation of the existing system of opsration. The
other factors considered are:

(i}  Workability of the system

{i1) Financial implication of using the system

(iid) The availability of the techrology required for the

syabem.

Pr':i.c‘;r* to the development of the new system, the current manual
system was studied using the observation and interview technigues
to  bring  owut  facts vital for inprovemsnt. More emphasis  was
placed on the following important aspects of the operation in  the
design of the systam

i) Sales Transaction at the cashpoint.

%

(ii) Control of inventory.




(iid) Information availability and

The new system is developed to use codes in processing sales

transaction, and automatically record the information generated 10

a file. Files can be updated as reguired and retrisval  of

P
¥

information is prompt. Other facilities included are as follows:
(i) Facility to edit records in & file
{ii) Facility teo delete records from a file
{iii) Facility to add more records to a file
(iv) Generation of periodic reports
{(v) Facility to view items details
(vi) Calculation of recorder point and economic order guantity.
The system is well documented and maintainance can be easily

affected.
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CHAPTER ONE
INTRODUCTION
According to history, the ey farmers practiced

subsistence farming. Individual farmers produce crops enough  for

themnselves and their families alone. Later, excess was produced

when people started specialising on the type of crops they produce
and other kinds of jobs such as weaving, building and so on  were
being handled by some others. The excess was exchanged for other
fhings by a mechanism called Trade by Barter. A yam farmer
exchanged his yvams for guinea corn produced by another farmer; or
for clothes produced by a weaver., Soon, this  mechanism became
ineffective as a result of population growbh, and this led to  the

introduction of monsy which is then used for exchange of goods and
services bstwesn  producers and consumars. This distribution
system that uses money is known as merchandising or trading.

Trading can bs grouped broadly into two categories. These
are wholesale  and retail.  dWholesale is the sales of goods  in
relatively  large guantitiss to be  retailed by others called
retailers. Retail on the other hand is the sale of goods in small
guantitiss directly fto consumsrs.

Retailing is much more complex than wholesaling and has
undargona a lot of changess since trading was introduced. The rate
of this change is directly related to the stage and speed of
sconomic developmsnt of the srea concerned. Today, different form
of retailing exists. There are the self service retail centres
among which are supermarksts, departmental stores, discount houses

and automatic wvending oentras. It couwld also be by direct




marketing which is selling through mails, by telephone or door to
door.

Fetail centres that arg prominent  in Nigeria include
supermarkets and departmental stores. There are the Jonapal
Departmental stores and the Systems Supermarkets among pthers in
Minna. Rigger stores such as the Leventis stores and UT.C stores
are also found in other parts of the country.

In these stores, items are arranged in shelves with each
carrying & price tag. Ttems of same categories are placed
together for easy identification. A number of cash points  are

provided at the sales floor. There is enough space to move around

the store. SBhopping baskets and trolleys are also provided for

customers to  carry the items picked for purchase, to the cash
point. A store house is also provided to  maintain  the stock.

Security personnel are provided within the supermarket as well as

at the sxisht door.

In a normal transaction, a customer locks through  the
shaelves and picks the items to purchase. The items ars taken to
the cash point whare the cashier enters the prices to the machine
and caloulates ths amount to be paid for the items. The customer
pays the amount, collects the items with a pay slip and a shopping
bag and lsaves the supsrmarket. At the sxit door, the pay slip is
chacked against items in the bag by the security guard.

Supply  of goods  may be  directly from manuwfacturers  or
through distributors.  Each supply is accompanied by an  invoice
and a receipt is obtained when payment is made. The receipt and

invokoce  are  kept  as important documents  in preparing  reports
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Stock-taking is usually by physical counting of goods on  shelves
and instorage.

The ultimate goal of a supermarket is to be able to satisfy
customers at  all time, (Le. never run out of stock) while the
Funning  cost is minimised. In fact, the aim of any business at
all is to maximise profit while the overhead cost is reduced. The
achisvement of this goal depends on a numbesr of factors among
which is the effective management of inventory and improvement on

operational procedures to reflect the technological advancement of

the socisbty.

Most supermarkets run into difficulties in achieving their
goals  due to impropse management of inventory. Mary  freguently
runn out of stock and hance enjovse low  patronage. Some  stocok
mucassively thereaby increasing  the overhead cost. Other
supermarkets lose largs amount of monsy to fravwdulent staff due to
inadeguats  conbrol over the movemsnt of goods in and out  of  the
supermarket.

The operation whereby prices of items are entered ong after
the other into  the adding machine to obltain &  total amount a
customsr will  pay for the items purchased is  very  slow. L.ong
gueuss are exparienced many times at the cash points of many
supernarkets. Gueh  supermarkets  could lose their customers to
others whers fast services can be obtbained

Moreover, the machine doess not keep records of items sold and
hence information on guantity of goods in stock C&mnmt‘be obtained
from it. In addition, other wvital information for decision making
are seldom made available. Where the informations are available,

they are almost always inacowrate as documents required for  such




information may have been carele |
because of the tedious and cumbsrsoms

skes involved. When o the
stock is  taken, it iz not pooperly done and so inaccuwrate
informations is oblained.

In the recent past a lot of improvement have been effected
to overcome the difficulties faced by supesrmarkets as mentionsd
above. Currently a more advanced approach is  being employed.
This iz the computerised system. Typically a terminal is situated
on the shop floor with a communication link to a central computer.
The terminal acts as a cash register but also transmits sales data
to  the central database, thersby maintaining automatic stock
control and providing valuable information about buving trends.

NMumsrous methods of capturing dats to the computer are
enploved and this is reflected in the way the ltems for sale are
marked with such information as stock number and price. Some
point of sale systems are designed to read coded information  from
perforated (or punched) tags or cards refered to as kinball  tags.
Kimball tags ars special tvpe of price tags used in rebailing
which contain  printed  and  punched or magnetically encoded
information. They are used to improve the control of mechandising
by  means of avtomated tag system, Which provide facilities for
punhing information into the tags. Information are read by the
use of a hand held wand or pen readsr.  A&n operator waves the wand
over the sales information to be recorded and through this action
the information iz  read wusing optical character or magnetic
character recognition techniques.

Sometimes, the marking of goods is done using bar codes
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rather than normal characters for gase of recognition by the

reading device. A bar code consist of binary combination of thick
and thin vertical black bars. the code is read fypically by means

of a light pen used in conjunction with a portable data ocapture
terminal. In all the msthods mentioned above the accuracy of  the
collection of data is the responsibility of the machine. Shalley
and Hunt (1989). Many types of advanced cash register are also in
use, which are linked to computers and which rely on human
operators to key in salss data. For this type of cash registers,
the commonly used computer systems which can also be obtained at
affordable prices, can be ussd. The softwares to drive the system
carn be designed to users desire. That is an  in-houss software
could  be  developed for the systems., This system will be  more
applicable to  the MNigerian Society where the technological
development iz low  and the cost of runming and maintaining a
highly sophisticated system may be too highs

Im  this projsct, ths cwrvent operating systems  in soms
selected supermarkets are studisd and a software is developed base
on findings from bthe stody.  the first step in the study is to
determine whether a change to a new system is desired or not. To
determing this, a prelininary or  feasibility  study  is dons.

During this study, the problems faced by the supermarkets are

axamined and alternative solutions are suggssted. The
alternatives e assessed financially, operationally and
technically, and  a  recommendation s made  base on thess

asssssmnenta.

Once the feasibility study is  cospleted, a detailsd

11




investigation is then embarked on to bring out the facts about the

activities of the supermarkets. These facts are analysed and the

-]

reguirement  for improv ement are compiled. & new @ vatem is then

designed basad on these reguirenents.  The softwars is

i turn

developed from this design. The new system is put into used to

ensure its workability, and evaluates ite parformance. Facility

for maintainance ars also inciuded.

7y
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CHAPTER TWO

LITERATURE REVIEW

fHs mentioned earlier in the introduction, since trading was
started, retailing all over the world has undergone tremendous
changes. Cateora (1987) reported that the self service retailing
was started in the United States in 1930, Sweden and  GBrmany
joined in 192Z8. But since the end of the Second World War, self
service has been a major slament in World retailing.

In 1985, about %150 billion was generated by direct selling
alone in  the United States, 310 billion in  West Geasrmany, !
hillion each in France and the United Eingdom and $22.4 billion in
Japarn. Cateora (1987). Froducts sold through direct marketing
include  books, insurance, general  merchandise, housewares and
cosmetics.

Discount houses are self service general merchandise stores
that combine low price with bhigh volums.,  this forn of  retailing
began shortly after World Wae I, when therse was a tremendous
demand  for  all sorts of products that had  not been  available
during the war. At first, discounters simply leased large, low
rent  buildings, purchased larges guantities of nationally known,
branded doarable  goods, lsid them out all over the budlding and
allow customers to browse without sale assistancs; shoppers  paid
for their selection as they left the building. Discounters today
operate very differently. TFhey offer credit, have plenty of sales
clerks, have attractive builldings in good locations, advertise  in
mass media and carry many lines of products Schews (1987).

Departmental stores, also a self service stores, offer a
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wide varisty of product lines and is divided intoe departments  to
facilitate marketing and merchandise management. Typically there
are debartmentt—a for cosmetics, clothing, appliances, housswares
ang  service departments such as travel agency, inswance, tax
preparation and even banking and financial services Schewe 1987).
Supermarkets are self service stores that carry a full line
of food and non-food products. An average  supsrmarkst  today
carries up  to 12,000 different products. They emnphasize
convenisncs items, & minimam of service, low prices  and  large
parking AT EAS. Since theilr profit margins  are very low,

supaermarkets  must  keesp a close esyve on overhsad cost - Scheaws

{(1987).
Supesrstore is & combination of general merchandise discount
operation and a supsrmarket. Bchews (1987) While supsrmarkebs

concentrate on  food and housekesping products, superstores  in
addition carry other products euch as gardsen products, stationery,
tyres, liguor, clothing and household services  like laundry,
banking and shos repairs.

Thigs combination stores, also  within the category of
supermarkets places more emphasis on non-food items and  services
such  as  lunch  counter, pharmaciss and film processing among
others. Bochews (1987).

The importance of a propsr management of inventory has  besn
stresessd, Rachman and Mescon (198%5) defined inventory as goods
held on hand for the production process or for sales to the final
customers. Taylor (1986) gave a broader discription of inventory
as stock on a store shelf, partially finished products at

different stages of a manufacturing procs raw materials, labour




or cash. Taylor (1984) supladined thalt inventory control should be
done not only for producers oF merchandisers to meet demand at all
time but also to take care of anusual situations such as strikes,
while at the same time kesping watch on overhead cost of  an
organisation. Inventory control is  defined as  some  way  of
determining the right quaﬁ'ty of variouws items to have on hand and
keeping track of their locations and use within the organisation.
Hachman and Mescon (1985, The same authors #plained  that
failure  to btrack inventory may result in oworkers wasting time L
search for a particular itemi; or  purchasing department being
unaware of shortages in inventory or worse still, salss department
might wreck relationships with customers by  promising  products
that were not available. This further stressed the importance of
controlling inventory.

A proper control of inventory was suggested using Economic
Order  Guantiby. Safety stock was introduced to reduce the
shortage cost and hence minimise the total inventory cost. Tavior

(1786).




CHAPTER THREE

FEASIEILITY STUDY

A move for a change from a present system of operation in
any oarganisation to a new system is mads when problems are
encountereaed with the cuwrrent syetem. It is  important Eey
investigate the cause of the problems and look at a range of
alternative wavs of solving them. For each alternative solution,
the cost and benefit analysis is dorne and a recommandation is made
based on the assessment. This is called Feasibility Study.

The feasibility study of the current system of opsration  in
selected supsrmarkets in Minna was carried out. The stores used
are Jonapal Departmental store and Bystems Supermarkets. The
observation and interview technigues were employved for the study.
The following arese the major areas where problems were identifised:

{a} Frice tags on items on the shelves:

Items are arranded on shelves with each carrying a label on
which the price is handwritten. The man-hour involved in putting
the labels on the new items as well as when the need arises to
replace the labels as a result of price changs, iz considered
wasteful. Changing prices of items could cause confusion amongst
the customers who patronize the supsrmarket. The confusion may
arise from a temporary closure of the supsrmarket, or removal of
the items for which prices are to be changed from the display

shelves. In  addition, the temporary closwe at this period is




likely to bring down sales and may also create a temporary loss of

customers when the supermarket is sventually opened

P

(b) Fayment at cash points: The cashisr enters the prices on
gach item in to the machine and obtain the total ampunt to be paid
by a customer. Records of merchandise sold which are wvital for
inventory control and accountability are not kept., Customer delay
arise when adding machine is used for calculation and the results
are not alwavs accurate.

() Information on inventory obtadned from sales clerbks: The
information on the gquantity of item on shelf and in stock which is
vital for decision on purchasing is obtained only from the sales
clerks.

Supsrmarkets may run out of stock due to late discovery of
shortages or may stock sxcessively when wrong informations on
inventory level areg recsived.

(ch) Daily account rendsred by cashisri~  giving account of dadly
sales, cashisrs only hand over a certain amount to th2 manager.
Mo dne-budlt mechandsm to ensuwre that the actual amount is  handed
OVEr, Supesrmarkets lose a lot of money as a result of this poor
accounting system.

The problems as highlighted so as to dnprove the opesrations

can be solved in any of the following ways:

{a) introduction of the use of ledgesr into the curresnt
systemn of opsration. A ledger iz a large book in which records of
credites and debits of commercial transactions are kept. At least
two types of ledger could be kept by a supermarket; one containing

the records of items pruchased by the supesrmarket and the other




containing records of item sold out. The later is to be filled at

gach transaction with data concerning the item sold to a customsr
while the former is filled only when the supsrmarket purchases new
itemes., Usually, the following types of data are entered into the

ledger:

i Date of tramsaction

il.  Berial number

iii. Description of item

iv Frice of item.
W fuantity pruchased
Via Amount paid

vii. Balance (where credit is allowed)

vili. Femark.

e

A summary of the total guantity of each item sold as well as

the overall amount of monsy from salss is obtained from the sales

o

ledger sach dav. This is wsed to update the purchase ledger such

that guantity of goods in stock at the end of a day can be

abtained, This important information is to guide the supesrmarbket
on when and at what guantity. new itsm will be pdwchased. Hence,

with the use of ledger, proper acocountability as well as effective
managemnant of inventory can be achisved.
{cl) Changing the system entirely to a new ons  that uses
compuibersy-

In order to make wuss of computers to process transactions in
a supsrmarket, terminals are provided at specific points on ths
sales floor with coomunicsation link  to  the central computer
situated say in the managsr’'s offics. The terminals acts both as

cash  register and also transmits data to the central computer.
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Frocessing of sales transaction is completed by the terminal while
the transaction is avtomatically recorded in the computer file.
The method of data capture by the terminal depsnd on the method
wsed to mark the merchandise.

Merchandise may Ccarry  a ssp:‘;ér.:ial type of price tags
containing encoded information, called kimball tags. Whear Lhe
merchandise is sold, the tag is removed and the data it contains
arse processed by bthe compuler. In addition to the price of an
item, the tags may carry such information as name of the item, the

manufactureror even the supplier namea.

Bar  oodes  can also be used to mark smas for case of
recognition by the resading device. The codes are item inventory

number. The number is looked up in the computer invenbtory array

which raveals the price per item and other pertinent  information

such  as the descoription of the item, the manufactursr as well as
the supplier. The compubter will compils a Lotal for all the items
read into it and produce an appropriate total amount as well as  a
pay slip through the terminal. At the same time, the computer
updates the records of the supsrmarket in terms of item turnover,
possible reorder points and similar accounting records.

The reading device is either a scanner pen or scanner  slot.
The merchandise carrying a stick-on bar code label is passed over

the reading slot on  the top of the schner to generate the

information needed. For bulky or shapsd items, the scanner

pen is best while the scanner slot is used for flat  bottomed or

it

rectangular packaged products.

Codes of information may also be entered by an  operator




of the terminal.

o

using the kevboard which is provided as part
When the code is entered, the information is transmitted to the

sed.  As bhe

central computer amd transaction is inmmediately procs
codes are read into the computer, togesther with the gquantity of an

item being purchased, the amount for each item asz well as  total

amount  din each  transaction is produced and  displayed on  the
B EEM. A pay slip is also produced. In addition file records

are immediately updated.

In order to determine the best option for recommendation,
@pach of the options are examinsd and thelr merits and demerits
highlightecd.

The wuse of a ledger provides an improvement over the current
mathod of opsration which keeps no records. Recording data in
ledger is very simple and can be handled by the present staff of
the supermarkel without any special training. The calculation of

the total amount to be paid by a customer will be done using  the

machine. Information can always be retrisved as reguired, from
the ledger for making descision. Aleo, the use of ledger will not

add much to the overhsad cost since thelr prices are very low.

However, & number of shortcomings are envisage with  the

introduction of ledger  for recording salss transachtion in
suparmarket. Such shortcomings include:

s Delay of customers at the cash poeoint when data on
merchandise is being entered into the ledger one after the other.

This may result to a reduction in the number of customers  that

patronizes the supermarkst.

o
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1. Redundancy occurs  when the same type of data is  entered
repeatedly ir:fcx the ledger. Same item may be purchased by several
customers in a day and the data on it is recorded at each
transaction.

il Tedious task inveolved in preparation of summary since the
individual  item will be sorted out befors the guantity sold and
the amount from the sales is obtained.

iV Froduction  of inaccwrate summarises. Errors could arise
in  summary preparation due  to the complexity of sorting and
counting involved.

Ve Difficulties in storing used ledgers: As the used ledgers
pile  wp, problems will arise in storing them. Ledgers could be
destroved by termibtes  in thedr storage  and  hence information
contained in them would be lost,

Whern compared  to the current syvetem or a system that bkeep

records in ledgsr,  the benef of using compubtsers Lo process
sales transaction in supsrmarkets cannot be overemphasized.  Among

the advantages offersd by computer processing ares

3= High speed of processing
ida Acouwracy of results

iii.  Large storage facility

NS

iv. Ability to proos large volums of data
Va Automatic processing
Via Ease of rebtrieving information.
When kimball tags are used to mark merchandise, the

transaction processing is fast and result produced are accourate.
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This is because the reading and processing of data is done solely
by the computer which has been designed to mabke little errors  If
at all. The computer also record the information immediately inte
the storage medium.  this information can be retrieved as reqguired
with ease.

However, computsr processing with merchandise marked  with
kimball +tags have not removed the man-how wasted on  placing
labels on  items. Apart from this, it ds  envisaged that
supsrmarket staffs may react negatively to using kimball tags to
mark items for computsr processing, because of the sophistication
and complexsitiss involved The punching machines and tags are
highly sophisticated and an extensive training will be  required
for the pesrsonnel that will  operate them.  The reasding machine is
also very sophisticated,

Customers reactions should also be considered. it will be
difficult  to cornvincs the customsrs especially  the non-literate
onees that the machiness can read the data acouwrately and  produce
results that are also accurate.

Alen  to be considered is the technical as well as financial

feasibility of introducing such a system  into supermarkets
given the society in which it will be used. The technology

nvolved in using kimball tags in supsrmarkets is advanced and not

available in Nigeria vet. ALl the soguipments and softwares will
have to  be specially imported. This will involve the use of

foreign exchange and consequently increase overhesad cost of  the
suparnarket. Maintainance services as well as supply of materials
to keep the system running will also pose some problems.

A faster processing is achisved when merchandise are marbked

oy oy
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with Rar codes and the code reading system are used. Howesvear, as
with the use of kimball tags, the bar code technology may not be

feasible in  Nigerian supermarkets for now, for  the following

Feasonss
(1) The equipments necessary to run the system are  highly

sophisticated and are not available in the Nigerian market yel.

{id) Far codes are universal product code symbols and  its
adoption has to be a national resolution.  The motion which may be
from Bovernment has to be well considered with the involvemesnt  of
both the merchants and manufacturers.

(ii1) The conseguencies of adopting bar code system in the
Nigerian supermarksts is  that merchandise will carry  uniform
prices since the codes are universal. This may not be acceptable

initially to supermarket owners who are used to fiking arbitrary

prices.

{iv) Many supermarkets may not be able to afford the
anticipated cost intensive bar code reading and processing
machines.

(v} Customsrs ars ].'\l’e:e].';/ to compladin of hidden prices since
the prices are only represented in codes. This problem may

however be solved by including clsarly readable price stamps  on

the merchandisse along with the bar codes, But this will  entail
duplication of information. Hesides, one goal of using bar codes

is  to eliminate the necessity for clerks to affiy prices to  each
and every item on the display shelves. The shelves could howsver
carry the prices for public view.

A third option associated with the use of computer iz the

£y
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keyvboard coding system which involves typing the codes by a human
opsrator. In  addition to all the merites of using computers  for
transaction processing, this system will sliminate the use of

clerks are thus relisved of the task

price tags completely. Bale
of placing  ths labels on esach merchandise on the shelves.
However, as with wusing bar code system, prices of merchandise may
be displayved on the shelves for viewing. Codas are derived from

the name and other vital information about the merchandise such as

its  size. The possibility of cashiers forgeting the codes is
therefore very low. The system will provide facility for guick

reminder to take care of this.

The code is used as the key field with which the information
concerning the merchandise is retriesved during  transaction and
changss dus to the transaction are recorded. The cashier enters
the code as well as the guantity of the item a customsr is
pruchasing into the computer, The computation is automatic and

the result is displaved on the scoresn.

The kevboard coding system will use a simplsr technology
caomparead teo  the kimball tags and bar code systems. Ths  common

computer consisting of the control unit, video display unit  and
the keyvboard will bes ussd A micro-coputer will be  appropriate

for use in most supersarket or even the maintainance for those

with branches at different location:

¢

These types of computers are readily available in  the

Nigerian market. Many computer firms now sxist that sells, both
the hardwares and softwares. Some even lease out the compulters.

Maintainance and repair services as well as supply of accessories

such as diskettes, can also be obtained from the firms. Computers
gl




are now  available on the shelves of some electronic  shops  and
supernarkats.
The reaction of customers when the system is introduced is

also considered. It is envisaged that customesrs will embrace ths

ayestemn. Apart from the speed of processsing transaction which they
will find amazing, the uss of computer on sales  floor  also
insinuate some kind of sophistication to the supermarket. This in
fact attract more customers and henoce increass the patronage  of
the supsrmarkbet,

The rendering of account at the end of a day which sales

clerks often  find cumbsrsom when the manual system is  used for

P OCessing transactions, is  made simple  with  the use af
compultars., At sach transaction, results of processing is used to
update the record of each merchandise. The summary of sach day's

to cross  check the account

sales  can  be  obtained wikth sazse
rendered.

Trventory managemant  which have always  besesn a ma jor

difficulty faced by supermarkets is also made sasy with the usse of

computers with keyvboard coding system. Information on  level
of inventory is readily available at any time. This information

is to prompt  the supermarket on when and at  what guantity to

pruchase new ibtems. This information is accurate since records
are updated immediately any transaction is processed That is

whan an item is sold, gquantity sold is removed from guantity in
stock and this is reflected immediately in the computer record

too.

k1
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RECOMMENDATICON

In the cowse of feasibility study, the problems sncountered

in  the day to day activities of the supsrmarkets were examined.
Two main options were considered to solve the praoblems. One  of

the options is to record transactions in ledger while the second

is  the use of computers. Thers are three methods of capturing
data into the computers. Either with the use of kimball tags or

Bar codes. The third option is the kevboard coding svstem. Among
these thres methods of data capbuwre, the heyvboard coding syvstem is
found to be the most appropriate to recommend for use in Nigeria
supermarket. Before a rscommendation is made, sach of the msthods
were taken through the three tests of assessing the feasibility of

a proposed project. These tests are:

1« Opeprational Feasibilitye This is the workability of the
proposed system. In order to assess the workability of & system

the following operating factors are considered:

(&) Avoidance of_ Complication: The propossd system should

simplify operations rather than bring complication.
This attribute is found in all the methods that use

computer for processing.  The kevboard coding system is

favouread haere  sincse the codes are derived from  the
name of thes items and are thus sasy to remember. Also

the task of placing labels on items are removed.

(k) Effect on_ Ferformance:- The system should not  have
negative effect on performance. The keyboard coding

system uses computers and hence the transaction processing

™~z
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im very fast and acourate results are produced.

(e} Oocurrence of Errorsi-  The proposed system should
reduce the ccourrence of errors. The kevboard coding system

im to be developed to detect any human error since computers

are known to make littles errors Of at all, Faoility will be

included in the system to conmunicats srror smessage  and  allow

for correction.

b Technical Feasihilityve-  this Test iz used to determine the

possibility of using the available eqguipments, softwares and
personnel for the proposed system.

The hardwares required for wsing the kevbosrd coding svyvetem
51 simple and readily available in the market as opposed to other
systems thalt usss sophisticated computersg

The software to run the systen is to be developed locally
based on the guerry language of the dbase III plus  database

managemnsnt syshemy and

The present personnel of supermarkets who are able to handle

the adding maching will effectively operate the computer with very

little training.

- »

T Financial Feagihilityva-— This amsess thsa cost ot

implementing a proposed system viz-a-viz its  benefits. T
keyboard coding system is found to be most feasible financially.
The computer hardwares are available at affordable prices and

since the software is to be developed locally it is supposed to be

affordable too. Maintainance services are also done locally at




moderate prices.

at  the end of the feasibility study of the operating system
in supermarket, it is deduced that a change to an improved method
is  inevitable. The use of computers with the keyboard coding

system is to be the most feasible option in Nigeria today.
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CHAPTER FOUR

SYSTEMS ANALYSIS

In order to design a new system for use in any organisation,

the current system has to be thoroughly understood in detail so as

to he able to analyse it and assemble regquirements e

improvemsnt., The system reguirements are those features that much

be included in the new systams. Determination of reguirments
entails identification, understanding  and  specificsation of
problems for  which a solution iz reaquired. Reguirement
determination thus consists of the following thres activitissy
da Feguirement anticipation
iia FReguirement investigation
G B Reguirement specification

Feguirement Anticipabion

These  are the featurss the analyst foresees a new system may

have based on eupsrisnos. For the purposs of developing a new

system for transaction processing in supermarkest, the intention is

to  conduct extensive invesbigation and compile the reguirements

from the findings. Howswver, =since the new system as recommended

in  the feasibility study is an automated system, soms general

regquirements can still be anticipated.

Automating a system of opsration simply mseans using

computers for progessing. In gensral, to be able to use computers

for transaction processing, the computer hardwars and the software

el
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to run it are the first sst of reguirements. Details of this and
other anticipated reguiremsnts will be given later in this

chapter.,

Reguiremsnt Investigation

The investigation of & system, also known as detadled fact
finding is aimed at finding thes objectives of the present system
and whether they are being achisved, The range of data types,
voolume of dats to be processed, edxception conditions and problems
associated with the present system are also considered. The first
step is to acguire important fackts about the system. The facts
are documasnted and later analyvsed to destermine the reguirsments
for improvement.

1. Fact Finding

This iz  the collsction of data about the systems
reguirements.  The technigues usually emploved are:

(1) Imterview

{ii) Questionaire

(1ii) Record Review

(v (bservation.

The interview and observation technigue were used to collect

facts about reguiremnsnts for improvemsant i supsrmarket
activities. The investigation is based on all the three of

activities in an organization, that is:
(1} Tramsaction activities

{ii) Decision activities

(iil) Organization wids activities

=0




The Transaction Activities

At the transaction level, the system capture, process and
store data. In order to understand in detail, +the activities at
the transaction level and identify the problems existing there,
the following guestions wers posed

(2) What is the puwpose of the organisation activity?

(b  What steps, processes or functions are performed?

Who performs them?

(=} How long does sach activity take?

{c) What factors govern the amount of time taken

(2) What delays oocour?

() How often is the activity done?
() Who usss the resuliting information™
() What data are wsed or produced during the process?

(1) In what form are the data received or storsd?

(1) What areas of transaction use sp control™?

(k) What control methods are used?

Answers  to these guestions provided an insight to the user
transaction reguiremnents for inprovemsob, These reguiremnsnts ars
highlighted later in this chapter, under reguiremsnt

specification.

Decision Activities

Certain activities of an organisation, lepads to the
production of information which are vital for decision  making.

this decision system may focus on the pe

st the present as well

[
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the fulwyes ocowrrences. Frocessing of transaction data usually
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The activities vital for

provide information for decision making
decision making in a supermarket were determined after the
following guestions werse answeareads
{a) What information is used to make decisions?
(b)) What is the sowce of the information?
() Which transaction process produces the data used in
decision proocsss?
{ci) Which data originate from souwrces mutside thes
organisation?
(&) HMow should data be processed to produce necessary
information for decision making?

()} How should information be presented?

Feguirensnts compiled from the response to these guestions

are also given later in this chapter in reguiremsnt specification.

Organisation Wide Activities

To bse able to fully satisfy all the reguirements of an
organisation in the design of a8 new system, the individual

components of the organisation are studisd in relation  to  other

componants. Tt ds dmportant bto ddentify the interdependenciss
among components of the organisation. The additional activities

that leads +to a full understanding of  the organisation wide
requirements  were obtained when the following guestions were
asked:

(&) How does interactiorn ocouwr within components of  the

DG arn isation




{u}] What standards are used to mneasuwres and HEHHESS
performanca”

() What methods of detecting control lapses are ussd?

Requirements identified from response to these guestions

will also be specifisd later in this chapter.

e DOCUMENTATION OF FALTS

In the analysis of a system, it is important to document
facts obtained from investigation so as to be able to analyse the

facts and compile reguirements for improvement necessary  in

designing  a new system. the importance of documentation in an
information system camnot be over-emphasized. In the design of a

new syshtem, it is the evolving prodoct developsd by the design

team  and UsBrs. it ds also the basis formaking changes  to the
system after installation. Good documentation reduces the

conflict bstween users and the system designer since a well
documsnted  system is  easier  for asers  to understand aood
documentation means that an adeguate reference is avallable  when
problems  arise and this information helps users to  solve  their
problems with the system.

Documentation of procedures and decisions in fact finding
investigation can be achisved using any of the following tools:-

(1) Decision tree

{il) Decision Table

(1ii) Structuwred English.

o
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Decision Tress

A decision tree is a diagram that present conditions and
action of a procedurs, seguenbially. It shows the ssguencs with
which conditions are considered as well as the relationships of
gach condition and its psrmisibles actions. The diagram resembles
branches on a treese uwsually progrsssing from  left to right.
Decision trees can be used for deccumsnting both guantitatives and

non—guantitative activities.

Decision Tables

A decision  table is & mabtrix of row and column that show
actions and conditions. Decision rules are included in a decision
table to state what procedure to follow when certain conditions
wist.,  Decision tables are particulacly useds

i to verify the correctness and completeness of details

gathersd, This iz achisved by the inclusions of all
that relate them to the actions.

19 to check out if redundancy and contradiction oocour.

Structured English

Structured English uses narrative statemesnts to describe a

procedure, three basic types of statements ars used:

i Sequence  structure: This is a simple step of action
ingluded in a process which does not depend on the existence of
any condition  and  whesn  ancountered, the action is alwayvs
parformed.

ii. Decision Structure This occur when two or more actions

%4




can be takern depending on the satisfaction of the specified
conditions.

idi.  Iteration Structure  This ocour when the need arise for

repetition of a particular action for a number of times.

For the pawpose of this project, the Structured English is
enployved in  documenting  the facts  obtadined. Al the  three

structures arse used as actbivities relating to sach are ewists  in

the findings. The following profile of the system of operation is

obtained from the fact finding investigatiors

1. Maior Frocessings

i Tramsaction at the cash point
Ak Furchase of new items by the supsrmarket
ada, Rendering of daily account
ive Weiting and  fixking of price tags on  items  on the
shelves
Ny Fapriodic stock taking.

2. Fersonnel Responsibilitiss

s Cashiers ~ collects payments for items purchased
ii, Furchass Manager - orders for new items
receives supply of items with receipt and/or
nvoioe
foe pavse for items purchased.
il Account Manager
= collects money for the day's sales from cashiers.

= keep an account of the money collected

= remits money to purchase manager when the need




ArisEa.

ive Bales Clerks
on items  on the

123
i

= writes and &ffBESprice  ta

shalves

Counts items on shelves and in the store

guides cushtomnars on location of items.

double as security guards to keep an eye on

customers as they move round the supermarket.

Details of Frocssing .

(a) Bales Transactions at the cash point:

19 Fick an term a customer is purchasing

enter the price of the item into the machine

£
if more than one item then

i add the price of next item

WV Repeat step iv until all items have been treated

vi Obtain the total amount

wide Collect the pavyment for the items

viii. issue receipt from the machine

A Fack the items into shopping bag

hand over items to the customer.

The data used for these processing is the price which is

e on each item. The customer is the

written on the price tag plac

@
i

source of the dats since the processing is initiated by his or her

activity.

addition of prices to obtain total amount




il.  production of pay slip or receipt

il packaging of items.

Mo  storage facility is provided for  dinformation  produced

from this processing. The only destination of information

identifisd iz the acoount managsr who receives the  total  amowunt

from daily sales from the cashisre.

of Me

Eha Transaction for Furchs

da Flace an order for new items
33. Faceive supply of items
iid, (Obtain invoiloe of goods supplisd
iV Fay for the goods supplisd
M Obtain receipts of payment made.
The puwrchase department is faced with an important decision as to
when  and at whalt guantity ibtems should be purchased so as  to be
able to manage the inventory effectively. The following processes

pravide information that guides this decision making:

;8 Counting the items on shelves and in stock to obtain tobal
guantity on hand
Hds Check if guantity is below reordse point

il report this to purchass managsr.

Note: The phyacal counting is dons by sales clerks

point ds based on sales trend. Mo laid down guiddines to

cleterminge the reordse point,




The data used here are:
i quantity of item in stock
il. dnvoice of items purchased
13, receipts of payment for the items.

The sales clerks provide the information that prompts the

purchass activities.
The orocessing are:s
L placing of order

iie receipt of items, invoice and payment receipts

The store hers ares

1 Storehouse for the items purchased
i Files for invoice and receipts

And the destination of information is the management of the

supermarkat.
e Rendering of Daily Sales Acoount
19 collect amount from cashier
1. count to ascertain actual amount claimsd is rendered
iii. count  all the money together to obtain total  amount
- from the davy's sales
iv beaern account of the money.

Here the data is monsy, provided by the cashises, oollscbtion and
counting of monsy  are the processings invobed, the store  of
information is  the account book whils ths destination of the

information which is the cash is eithesr the supermarket private

i e
i




safe or ths bank account.

Tags on ltems

1 Write the prices

S Attach labesls to
The
e

is marnageamant

writing of
store for the information

When

replaced  with new

repeating the processes.

Stock Taking

p 15 Count thes items

i count the items

1. obtian the
gquantity on
Repesat the

supermarkst.

The data here is the guantiby

shelves and storsehouss,

items. the information is

the destination
wenll

the

S5

3. ANALYSIS OF FACTS

Now that facts

39

data here are the prices of =ach
of the supesrmarbet,
price on labels and placing
and the
wiritten are placed o items for displ
change of price ocowr,

orss bearing the

shelves Lo

about the current svestem of

o labels

items

itam,

data

the sowoce of this

the processing is the

of labels on  ibtems. Mo

labels on which the CEes Were

Pl i S

the label8 are removed and are

neEwWw prices. This entail

on shelves and

in stors

gquantity of the item on hand by additng the

that in stors

steps above for all in the

sf dbem o hand, the sowcss are the

the processing is counting of individual

stored in the record book such the

a5

of this information arse the management

as the periodic summary book.

operation  in



supermarkets hawe been obtained and documented, the next step

towards the design of a new system is to analyse the findings so

B

as bto highlight the systesn reguiremsnts.  The following issuss are
considered in this analysisy

{al Capabilitye— This iz the

e

ability of the system

K S

investigated to achieve the basic purpose and objectives. &
capability problem occurs  when  the system canmot Mandle
transactions oF processing  reguiremsnts e meet clesss dredd
performance levels. The only area where this kind of problem is

identified in the current system used in the supsrmarkets studiss
iz the ftramsaction at the cash point. The assessment of the
processing herse %—\hj&" the following profiles:

(i) long gueues of customsr walbting to make payment for
items purochased at the cash point especially during the
paak period.

(ii) rush to meet up result in error in entering prices into
the machine and in calculating amount a .L:usstamer* will

pay  for items purchased.

Thess problems could be solved in any of the following ways:

(1} By increasing capabilitisss This is done by employing
more people and increasing the sguipments and olbher resouwrces used
within  the system to inoreass the magritude of work that  can be
achisved,

(i) Lower expectations Le to reduce the performance
ragquirement.

(1ii) Redefine nature of tas

dorne by changing the
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activities s.g. changing the manual

o automated svstemn.

53 Controli— This is a of meohanism that

that the

TERLLYT

activities affecting an organissbions objectives are carvisd out
properly., Control  problsms ocows whesn responsibilities are  notb

Tided and when there is no set standar

of performance. Control

problems also occwe in bransaction at W opoint as well as  in

inventory managemant and rendering of daily sales accounts. The
following profile was obltainsd from processing assessmnents
ia Fraudulent practices may ooouwr at the cash points
ida Mo dne-budlt mechanism to detect fraud when account is
being renderead.
iid. Supermarkets run out of stock or stock excessively due
to improper control of inventory.
Control problem may be solved bys
s Designing a system thal will avoid control lapses.

s Deaigning & system o

arnd  report control
problems.

i1l Designing a system to detect, and fix control problems.

A Information Accessibilitys- Thiz iz the availability of

information needed to accomplish an objective in & usseful form and

when it is reguired. This dnformation are often not available and

when available, they are not acce

Inavailabilily  and

1

inaccessibility  of  dnforsation  necessary for  decision  making

aftfect the purchass department in the supesrmarket.  Accountability

is also affected. This problem cowld be curbed when s

2y 24

designed to sither:




s @liminate the need for the information
il mase access to information
il eliminate the need for processing, or

iv. change the method of presentabtion

. Complexity e This involve  inter-related or esxcessive

number of taskes, steps or activities resulting in unacceptable or
incomplete parformance. Complexity was dentified in label fixing
and stock-taking activities. The assessment of the processing in

this areas gave the following profiles

1a Label fixing

i wiriting and fiding of labels on items on shelves
im cumbearsom@)

1% confusion  ocour when there iz nesed to change the
price of the items. Temporary closuwre of the
supermarkat o removal of the items from shelves
could  cause the confusion,

. there could be a reduction in the patronage of the

supsrnarket when the suparnarkat reopens.

2 Stock Taking

3 counting of items on shelves and in the store one
by one iz also a cumbersoms Lbask,
iia results of stock-taking is not alwavs accurate,
i the activity is often neglected dus to its tedious
nature.

Complexity problems could be solved with  the following three




alternatives:

simplitications— this dnvolve removal of  wnney

LA Y L

o aliminabing the recording of information that

will not be needed
% Fartition the acbivity by dividing the compled process

into separate tashks.

114 Freme

gguence  the activity i.e changing the order in

|

which a process is dons,

REQUIREMENT SPECIFICATIONS

This iz & forsulation of all the reguilroents necsssry for
new syshamn. Thess reguiremsnts are bthoss features that sust be

incorporated to  produce the desir

=ol dmprovensnt. The ocwrrent
performance . is comparsd with the objectives for acceptable system
performance to being out the reguiremsnis.

From the systems nvesbigations, and as anticipated by  the

analyst, the following requirsmen

ified to improve the
operations in supsrmarketss

{a@} Increase speed of processing sales trasnsaction

Thiz could be done in either of bwo ways:

G Increass the numbse of

points. This entail adding
more machinge and people to the present ones such  that
the  Job could be divided within a2 larger  nusbese of
peopla.

il. Dhange the natuwrs of proc

sair o automated svstem.
Automation will graatly imprave the sryes e o f
processing. It dnvoelves wsing computers.

(i) Error Mindmisation: srrors due to control problems  which




ocouwr in transaction processing and daily account reedering
has  to be minimised. The new system showld be designed such
that ocourrence of these errors could be avoided In addition
a mechanism to detect and report an error if it ocowr should

e inmcluded.

{(c) Availability of Information

Acocurate and up to date information on inventory level and
daily sales summary should bes  readily  available. To
achieve this, the current method of processing has to be
changed such that records of sales and pechases are kept.

In  addition, these information shouwld be kept in & way

that they could be accsssed easily. Tha usse of conpulsr
with information l':.e:'pt in gcomputer files in a direct access

medium will be very appropriate.

(c) FRemoval of Tedious Tashks

Az explained sarlisr, stock taking and placing of  price
tags  on items dnvolve tediows and cumbsrsoms activitiss.
These activitiss could be simplified by changing  the
entire syst@n of opsration in the supsrmarkst. Tha new

system of keyboard coding wusing computers will remove the

TRy

ask of placing price tags on items entirely and guantity

=

of  dtems  in stock can always be retrieved  from  the

computer files.

(e} Improved fccounting Svystem

More often than not, management of supermarkets will




need information onsales trend and general performance

of the business. This may be presented in form  of
raeports  which may be on monthly,qquarterly or yearly
basis., These reports are also wseful for  comparing

the trend of sales in one period with another. This

b2

will in turn aid in detecting areas

whers  improvemnsnt
are necaessary. Facility  to prepare and pressnt these

reports should be included in the system.

In  addition, since ths new system wunder development is
intended to be an awtomated system, then as mentionsd sgarlisr in
thizs chapter, the system will be designed to use computers and
hence the general requiremsnts that are associated with the use of
computears, are anticipated. They ars:

1% Computer Hardware: the hardware reguired to run

the new system consist of a central wnit with  the

cantral processor, memnory, disk deives  and  control

wnity the monitory keyvboard and printer. AN average

supermarkst Can use a nicroconputer ewge IBM Fersonal
Computer. One that can use up to five or six terminals
will be appropriate for a mediom size supermarbket.  The
largs  supsrmarkets can howesver use a mindcompubter or &
mainframs for thoss  with branches at different

locations.,

s Computer Software:s The software is to be developed
locally using the qguery language provided in the
dBasse Il plus databass management system. The design

of thiz software will be based on  the reguirements




mentioned earlisre.

s GCapacity of the Compulter: The capacity is measwred
i terms of main memory and the processor. At least

the IBEM or IEM compartible computers of the sesries 286

will be required.

4.  Oulbpuots Frovessed data has to be communicated to the

usar. This output can be obtained sither through the

video  display unit or & hard copy cowld be produced

with the printer. A colowr mondtor will be prefersd

because  of iks  attractivensss and  ths  fact  that

options can  be highlighted in different colouwrs for
sase of impression.

Frecouirenents:  These are the facillities

e Erpvironmeantal
that must be provided in the environment where
computer is istalled to kesp it in operation. Thess

facilities includes:
the computer room: the room where the computer is
to be installed should be  equiped with large
tables amnd comfortable chairs for the operators.
Doors and windows should be air-tight to prevent
clust from entering the room. In  addition,
computers should be coversd to prevent dust when
the room is being cleaned.

il temperaturse; As with most machines, computers
genarate heat when in operation. Thus the computer

Foom  should be alr conditioned to cool down  the

SYS tem.
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idi. humidity: the humidity of the computer room should
be kept low so as to prolong the lifespan of  the

computer,

&. Fersonnel Reguirement:  Since the new system is intended to

be very simple, the current personnsl in most supesrmarmets oan be

trained to operate the system.

g Storage Medivum:  The new system intends to bkeep all records
and be able to retrieve information very fast. A direct access

storage medium  such as  the flopping diskettes or disks are

regquired.

BMadntainances Reguiremsnts: Maintainance services are reguired

s0  as  to keep the system working for along period as well as to
mest with growth trends in computer techrnology.

HMardware maintainance services could be bhandled by computer
srvinsers.,  Computer fisms around could provids these services.

In developing the software, & consideration should be given

to anticipated changes both in hardwars teschnology and ussr nesds.




CHAPTER FIVE

Once the requirements necessary for improving & system are
identi“fic—:—d, a new systemn could be developed., The development of a
system is preceeded by the design of the system. The syvstem is
designed based on the reguirements sarlier compiled and a software
is then developed from the design. Thus this chapter consist of

two main parts:

& Svestem design
2 Development of softwars

SYBTEM DESIGN

7

The Ffirst step toward designing a new svstem is  to

consider the strategies for meeting reguirements. The objsctives
of the design must be satisfied and the elements of design  shouwld
also be specified. These items will be treated one after the
other.

Strategies for Meeting Sveastem Reguirement

The wvarious steps that could be taken to meet the
reguiremsnt for system improvement as highlighted in chapter 2 has
been given. After careful consideration, the following are the
specific strategiss to be used in meeting the reguirements for

designing & new system in this project:

1 an avtomated system that uses computers for processing  will
improve the speed of processing. The system will be designed to

do  the calculation automatically once the code and guantity of

item are supplisd to the computer.

ar
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s 1 Oocurrence of  error is also mindmised wikh  the use of
complibers, Facility is to be provided to detect report and allow

for correction of errors that may ocouwr during data input.

i, Records of all transactions is to be maintained such  that
releva nt information for decision making can be made available as
e ed, The direct access .medium is used to store the
information for sasy and fast retrisval. the file organisation is
also designed to take care of this.

X, Records  on each and every items in the supsrmarket is to be
stored under a code. Retrieval of each record for transaction
processing will use the cods. The code thesrefore is distinct for
each item. There will be no need to label the items  with the

prices since this information and others can be rebtrisved from the
computer  using  the code. The only task here is to be able to
remaember the code for sach item. Facility for guick reminder will

also be provided.

Vs Bummary of daily sales as well as other periodic  report
should  be  available for proper-  accountability. An in-built

meachanism to obtain information from files and prepare bthe summary

and report in a presentable format is to be provided.

Ohiectives for Svetem Desion

System design is a very important stage in the development of

a new system. The guality of the design is  reflected in  the
overall performance of the system that emanates from it. For a

system design to be deemed good, the following obisctives must be
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satisfied:
%5 The logical design elements such  as  input,  output
procadures, files and databases  to meat system

reqguiremsnts must be specified. '

in

b h 8 The s sy shemn  must support the organisation
performance. This can be achieved by making the design

A conduct its business,

to fit the way an organisal

iid. The new system should meset users reguiremsents.

iv The system must be sasy to use by staff of the
organisation for which it is developed.

W The new system must provide software specifications iLe
input, output, processing functions and algorithm wssd
to psrform them.

The design of the new system to be used in supsrmarket

operation is carefully handled to achisve these objsctives.

Element of Design

These are the specific areas of the new system that are
designed in order to achieve the desired goal. The elements of
design in  the development of & system to ase in  supsrmarket
operation are as follows:

1. INEUT

In designing the input of & system, the basic things to note
ara the following:

R Control of the amount of input

- avoldance of delay in input

Cs avorican
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s gimplification of the procs of inputting.

when input is captured into the computer, it is storsd in oa file
from where it can be retrisved for ;:51’" ooesesing  transaction. The
file should be structuwred to include all the necesssary information

about  the data to be storsd in it this project is  using the

facilities of the dbase 11T plus mernagesmant system for this  and

o

other aspect of ths system under development. the specific arsas
of design in input ares

b 1 File Structuring

The structure of a file determine the type of data that can
be stored in it. The software package with which the system is to
be developed provides the facility to design the structuwre of the
file. The file stores the data record by record Each record
contains all the data pertaining to an item or an individual or a
situation. The record contains fislds under which the data are
stored. With the dbase I plus packages, & record can contain up
to 128 fislds esach of which can contain up Lo 4._,'131'1.“.:3 characters.
Also as many as 1 billion records can be stored in a file.

Each field of a record is described in the structure of the
file. In fact, the first step in oreating a file is to design its

structure.  Thisstruchure specifi the following:

{al Field name
(k) Field typs
(o) Width

{cl) Decimal

The field name is & to the type of data a field will

coantain in sach of the records in the file.

H}

Field Typs: this specify the type of dats to be entersed into a

ek




can bhe createcd. Thase are

i
o
s

field. Five different tvps
character, numeric, date, logical and memo. The character type
allows for alphanumaric data to be entered into the fisld.

The numeric type takes only digits, ocommas  and decimal
points.

The date type is specified for entering dates.

i

The logical figld btype is for logical data "ves

25T RN eV
"true" or "false'.

And the memo type is specified when alphanumesric  text that
has largsre  nunmber of characters than will be allowed under the

character type is to be entered

Wicths the width of & fisld is the total numbesr of

character space to be reserved for the fisld., Spart from the date
and logical tbypss that have fided width, each fisld contains
variable numbsr  of characters up to a specifised limit, Eight

character space is  reserved for fislds specified as  date

i
e

~

o
1

while logical type fislds always have one character space.

Decimaly this is used only when a fisld is  specified as
numeric., The number of decimal places is specifisd here.

In creating a file therefore, the dbase III plus provides sz
ment  driven soresen which add in specifying the structure of  the

records in ths fils. Onoce the structure is designed, it is saved

and ready for data storage.

» B Soreen Format

In  the dbase III plus management package, once a file is




created  and its structuwre specifisd, data could be sntered into
the file. The default screen format arranges the figlds in - a
record row by row  such that a field name is  followed by a
ighlighted space corresponding to the number of spaces specifisd
in its structuwre, on a row. The next field occupies the nsxt row
accordingly. However, the screen format could be designed to user

desire for esase of capturing data. The facility for this is also

£

provided in  the software package and could be designed in
program wiritten in the query language of ths dbase III plus.

In  this project a sceeen format will be designed to  caplure
data into a file whoss structure has beesn specifisd. The design
of the screen format is ihc_:lt.xd&:-}d in the program that captures and

stores the data.

120 Input Validation

When data is entered into the computer, it is important  to
ensure  its correctness in order to obtain acourate results  when
such data is processed.

The validation test in the data capture program ensure that

only one record is stored under a code. Onee the code is  used,
the same code cannot be used again. The system will be designed

to  give an error message if the code is entered again for data
capture.
It is  also crucial that acceptable data be entered by the

LIS . Templates and functions ars used in the design to ensure

During transaction processing, the design to ensure W Ong




code  is not entered for an item iz also inicorporated. This is

n
a
Q
i
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i

done by displaying the details about the item for which

entered on the soresn If an incorrect code is entersd, this is

detected immediately and a correction carn be made.

2. DATA MANABGEMENT

This include the entire activitiss which uses the data to

produce  meaningful information. The design include  the basic
facility for the general management of datas These are facility
tos

(b} edit data in a record

(c) update a file with another

()  wvisw records in oa file

() prepare summaries from the file.

The other areas of design are:

(a) Data flow: the movemsnt of date into, around and out of
the system is designed This helps to identify missing data and
those onces that are not needed

{b) Data PFrocessing the  form of processing to  adopt s
decided. The enline method which is a responsive and  feedback

system is found most appropriate for the new system.

{c) Data Btoress: these are temporary or permansnt collection
of data. The capacity for storage as well as the type of storage

media to be used is decided.

() Control: The design invoelve the inclusion of facility to
detect problems or errors when they oocour. Ths design will slso

allow for error messags  to be  displaved on the screen  and

B




correction can be made.

() FRoles: the roles  and sponsibilities of persons and

Fesourcses within the system are also designed.

. OUTEUT.

The output are the results or information produced by the

system. QOQuitput can be in printed form or they may be displayed on

the scresen. In designing the output, the following points are
noteds
i identification of specific output needed to mest

regquirements

13, selection of methods of presenting the information
iida selection of format of presentation
e recipients of information
P types of information
Via layout of output.

The different types of output produced within the system are
decided in order  to design the format and presentation of  the
information. The output in the syvstem are:s

a. prices of items puwrehased and the total amount of each

transaction,

e summary of daily sales

(n0 list of items in stock

tls list of new items pruchased by the supsrmarket.
= information on guantity of an item in stock

i
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Fo Feriodic reports on sales.

The output could be presented as narrative statements, in

tabular forms or graphically. The method to be adopted depend on

the type of information and also on preference. The new  sysbtem
has a esign to present the output emanating from it in  tabular
form. Soms, such as  the pesriodic report may  howsver be

accompanied by narative statements as well as graphics such as bar

charts.

Method of Fressntabion

The two basic means of presenting the output will be used.
All information will be displaved on the sgresn. Whers necessary,

the information will also be printed on papsr.

Thes wimber and categoriss of people to receive the
information should be decided. This is important for security of

information and to decide on number of hardcopy to produce.

4. FILE DESICN ANMD ORGAMIZATION

A number of files of different typss may be kept in  an
organisation depending on the2 nature of business. Basically,

gvery organisation master files which are permanent files

E

containing records vital to the running of the organisation. It

contains virtually all the relesvant data for the activities of the

organisation.

13
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& transaction file, also wvital to the operation of an
organisation, contain data about business activitiss taking place
within a specifisd period of fime. The fransaction file is
normally used to update the master file at the end of transaction

period. Transaction files are therefore temporary files.

Report files are temporary files. As the name dnplies, they
contain  reports  gensrated from  btransaction  activities. The

purpose of having a report file is either to spool reports in
waiting for the printer or to retain the reports for a certain
period of time.

A merge  file is a combination of two or more sorted files
usually transaction and report files into a single one.

The design of a new system to be ussd in supsrmarket will
include  the diffsrent types of file mentioned above. the master

file will contain  all the relevant data about each and every

merchandise. in the supsrmariet. At Ismast two btranssction  files
will be needed to take care of purchase and sales transaction.

The sales transaction file may howsver be more than one depending
on the number of cash points present in the supsrmarket. If more
than one file is used for transaction, a merge file is used to
combine all the data prior . to updating the master files.

A report file is used every dav. that msans sid in a  wesak.
At the end of the wek however, all six files are merged to produce
the weesbk's raport. In tuwrn all the week's report files will
generate the month's report. This in turn produce the guarterly
and then the yearly report.

All the files to be used will have a backup file each to take




care of unexpected situation such as loss of files dus  to
carelessness or hardware faalb,

Another important aspect of file desigh is the organisation
of the file. Different methods of file organisation exist. These
Al e

Ev Serial File Organisatiomn: Which stores record in physical

adjacent locations without reference to any particular seqguence.
To access a record within this file regquire +that all records

sapd firat.

preceeding the one of interest be acc

M Seguential File Organdisation

On the other hand stores record in a certain order depending
on  the sort key. A serial file is sorted on a certain key to
produce the records of the file in a desired seguence. Aocess Lo

a record is however same as in serial file organisation.

-

H. Random File Organisation

This file organisation stores record randomly. No seguencing
is cbserved for storage of the records. Fach record is stored on
a key and the same key is used to access it.

As  with type of file, the organisation of the files to be
used in a busines firm depend on the kind of processing as well as
the volume of data to be processed. The new  system e
development for use in supermarket will include design to use a

random file organisation for all transaction files as well as the

master file. The other files can however contain records that are
stored sequentially. The system is developed to be ussful in both
small and large supermarkets alike. Hence the design is such that

large wvolume of data can be stored. The use of database is

811
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therefore considered necessary so as to be able to acocummodate and

gffectively manage the large volume of data envisaged.

SOFTWARE DEVELOFMENT

The next stage in system development after the design of the
system iz  the development of softwars. Software developmant

entails writing of programs based on  the design already

i

formulated. Hosver, before a program can be  wribtben, it id
necessary to identify every step and path making the solution to
the problem at hand. An algorithm which is a decription of the
step by step method of solving problems can then be drawn. a
graphical representation of this algorithm, called flowchart is

most appropriate to use.

i}

The following are the different programs that make up the
software development for use in supermarkets. the programs are
wiritten  in modules and linked together by a menu  program. Each

program is preceeded by the flowchart on which it was developed.

DATA CAFTURE ROUTIME

For a computerised system, the data on  items for  which

transaction will be dons should be stored in a file. AL any

transaction, these data will be retrieved from the file. The data
capture routine  allows user to  enter  datba  concerning the

merchandise in a supermarket, through the kevboard. The data

k2
(]

auntomatically saved. The program used in this routine is based on

ke
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DATA CAFPTURE FROGRAM (CAFTUREFRE)

* This program capture data into a file
Set color to w/b, nfg, r./n
clear
use market
do while .t
mode no = spaca(l)
@1L2,20 to 18,55 double
@®@5,%1 say "ENTER CODE NMUMEBER" get mcode_no pict "@"
read
locate for code _no = moode Nno
if found()
@I8,57% say "Record already eaxist"
wait"
claar
loop
Elae
endif
clear
¥DECLARE ALL VARIABLES
mgname = space{ld)
munams = spaca(ld)
moprice = space(ld)
meprics = 0,00
moty = O
mreorder = 0
msupplisr =
msize = space(d)
meog = O
modemand = O
moese = space (L0)
¥FORMAT SCREEN TO ENTER DETAIL OF ITEMS
do while .t.
82,50 say "ITEM DETAIL3Y
@5,2 TO 23,78 DOURLE
@4,28 Say "Code number:” get mcode_no
@6H,9 say "GDensral named” get mgname plcot Ua@m
@7,5 say "Bpescific nams get msname pict UEN"
@12,5 say "Size @ get msize pict U@
@15,9 say "SBupplier 2 oget msupolisr pict taE@nm
@18,5 say "Description " gelt mdesc pict "@85
@21,5 say "Gty in stocks" get mgty
@Y,44 say "Cost price:" gelt moprice
@12, 44 say "Selling prices” geldt msprice
@15,44 say "Reordsr point:” get mreorder pict "F9990
@18,44 say "Hoon. orderug? get mghty pich "99999999e
@21,44 say "Demand last periodd get mdemand pict "9999999¢
read
¥CONFIRM ENTRIES
@220 say "all entrisgs confirmed? (Y/N"
ko= O
do while k = O
ko= dmbiey ()

Tty i




if upper{chr(k)) % "YN"

@it
endif
e a= )
enddo
if upper(chr()) = "N
clesar
loop
el e

append blank
replace code _no with meode _no,  gname with mgname, S _name with
msname, size with msize, desc with mdesc, c_price with mcprice,
s_price with msprice, oty with mogty, reorder  with mreorder,
supplir with msupplier, ©0q with meoq, demand with mdemand
g it
el if
enddo
@27,20 say "any more entries? (Y /My
£ o= O
o while f = 0
f o= inkey()
if upper (chr(f)) % "YN!
@it
endif
f o= 0
if upper{chr(f)) = "Y"
clear
loop
el
close databases
axil
endif
anddo
clear all
clear
set color to
return

EDIT/UFRDATE ROUTIME

Data used in business organisation are seldom static
Changes ococur very oftern. Example of such changes in supermarket
business is price changes. This change has to be reflected

immediately in the file so as to maintain an up to date data. The
edit routine is designed to snable users to effect changes on any

of the data when necessary.

]
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FROGRAM TO

clear

EDIT DATA FILE {(FILE EDRIT.FRG)

sat color to w/by, nfg. N
use market

o while

mcode_no = sp
E@12,30 o 18,5

locate for

=

T
25
de number get mocode no

code no = moode no

if not. found)

@18.73

J'::
co

oo g

3 say "Record does not  existe
record? (Y
o

while j = O

3 = inkev()

if wpper (char(d) £ "YN"
@it

endif

T

errciolo

if wpperi{chr(j)) =

Hn

clear
loop
elae
enit

endif

¥FORMAT

@2,30 say

e g et b

SCREEN TO DISFLAY DETAILS

"ITEM DETAILS"

@35,2 to 2,78 double

@4,328 say

"Code number:" get code_no

B&,0 say "Beneral name" gelt g name

@9,5 say
@125 say
@15,5 say
@18,5 say
@21,5 say
@744 say

@12,44 say "Selling price
@15,44 say "Reorder point:" get
@18,44 sayvy "Econ. orde
@ 144 say

read
@

do while f

s Rk

say "Any more record to

"Specific names get s _name

"Bize 2 opet size

"Supplise ' oget supplisr
"Description " get disc pict "@s2o
"Gty in stock: get gty

"Cost price " get ¢ _price

get s _price
reorder

gy:"
"Demand last periods" get demand

edit™ (YN

=t £
inkey()

if uppesr (chr(f)) £ "YN"

“1ij
f o= 0
exrydclo

xik

i€

-~
£

Fetrisve

F-180

another




if upperichr{f)) = wyn
clear
loo
elam

clear
raturn

ROUTINE TO DELECT DATA RECORD

It is not uncommon for suparmarkets to phaﬁé out the sale of
certain item(s). Once the item iz exhausted from the stock, new
purhases are not made. The record on such item may then be
removed from the file at least to create more space. The facility

o

5}

for removing unwanted records is provided for in  the softwar
packags. The following design and its program gives the delete

routine,

&S
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FROGRAM TO DELETE DATH RECORD (DELETE. PRE)

clear
use marhket
do while .t.
moods no o= spacs(d)
set color to nfgr, w/b
@910 clear to 13,70
@i1,14 say "ENTER CODE MUMBERY get moode no
read
locate for code_no = moods no
- 5ot foundl()
@11,15 say "Record does not exist: Get anoth
a = @
do while =
a = dnkey()
if upper{char{a)) $ "YN"
50 o
andif
a = 0
enddo
if uppsr (ched@a)) = "y
ol
loop
exit

= ()

P

@ndif

¥DISFLAY RECORD T0O DELETE

say  recno)

. say "ITEM DETAILSY

@“”-..’.2 to 23,78 double

@4,28 say "Code numbery” get code_no

@65 say "General names" get g_name

@9,0 say "Specific name get s_name

@132,85 say "Bire ¢ oget size

@15,5 say "Supplisr 2 oget supplier

@18,5 say "Description " get disc pict "@s20v

@"1.4 say "Oty in stock:s” get gty

@2,44 say "Cost price " get c_price

@12,44 say "Selling price :get s_price

@15,44 say "Reorder point:” get reorder

@18,44 say "Econ. orde gty

@21, 44 say "Demand last periods

Delets

22,26 say "Record is marked for deletion”
i.

get demand

)

@2%,22 say "Press D to complete, R to unmark

set color to gX%
@27F,28 say "DY
@242 say "R
set color to n/gr
h = O

do while b = O

3
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b o= inkev()
if upper (chrib)) % "DR"
ait
arndif
b= 0
anddo
if upperichr{b) % "R"
recall
@lse
pack
endif
st color to rX
@23,22 say "Delete more records? (Y/N)!
o= 0
gdo while ¢ = ©
o= dnbkey ()
if upper (chric)) £ "YN!

@il

gndif

=0

enddo

sat color to

if upper{chr{c) = "y"
clear
loop
@lme
g it

@it

enddo

close databases

clear all

clear

return

VIEWING RECORD(S) IN_A FILE

This routine allow user to view details of record one after

& other, or to ses a full list of all records in a file
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FROGRAM T

VIEW RECORDS (LIST MENULFRE)

clear
choice = ¢
do while .t.
@8,20 to 16,50 double
@%.21 say "Wiewing record in a filea®
BlL,26 say "' List all records!
@1%,26 say "2 view one record
@16,21 say "Enter 1| or o as applicable" get choice paCts o
read
do case
case choice
do list all
tase choice = 2
do viewreco
otherwise
clear
loop

18
it
fomte

endcass
enddo
clear all
close databasoe
clear
raturn




LIST ALl SURFROGRAM

////’ DISFLAY HEADINGS /////’ e :

//// DIGFLAY DETAILS o

i
3
|
|

MOVE TO
MEXT RECORD

END OF
a9 FILED

FLOW CHART FOR LIST all. SUBPEROGROHM

(LISTALL.PRE) FROGRAM TO LIST ALL RECORDS IN A FILE

ol

rol o= b

s markat

@225 say "ITEM AVATLABLE IN BTOOR®
@E,E8 say repl(tY, 25

@4, 0 say "OODE




@4,10 say "NAMED"
@4,23% say "Q/BTOOK"
@4,55 say “"C/FRICE:"
@4,49 say “"S/FRICES
@4, 64 say "R
@4, 71 say "EOG
@58,0 . TO 5,79 DOUBLE
go while not. eof)
Erow, O say "i"
@row, 2 say cod2 no
@Grow, 7 say "
@row 8 say 5_name
Brow, say "
@row, 23 say gty
@row, EE osay MY
Erow, 35 say C-price
fHrow, 47 say MY
@row 4% say 5 Frice
@row, H1 say "
@row,62 say reorder
@row, &8 say MM
@row, 71 say sog
@row, 79 say "

row = row + |1
L o LU S
wail
@6,0 clear to 25,79
row = &

anclif

ship

enddo

raturn
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FROGRAM TO VIEW RECORD ONE RY ONE (VIEW REC. FRE)

clear
set color to w/b, n/g, r./n
Do while .not. sof))
meode no = space(’)
@l0,22 say "Enter code number"
*dlf_‘.ﬁl‘ to 16,464 double
@15,21 say "Code number" get meode _no pict @t
read
lncate for code_no = mcode no
if not found)
®18,24 say "Record does not exist: Get another? Y 2N
a = 0
do while a = O
a = inkey()
if upper{chria)) $ "vYn"
wit
endif
a =
enddo
if upper(chr{a)) = "y"
clear
Go top
loop
elaes
exit
srcdif
¥DISFLAY DETAILS OF RECORD
@22 say recnol)
E@2,30 say "ITEM DETAILS"
@5,2 to 23,78 double
E4,28 say "Code numbers” get code no

@6,0 say "General name:" get g name
@9,5 say "Specific name:” get s nams
@i2,5 say "Size ' get sire
@15,5 say "Supplisr 5 t supplisr

@18,5 say "Description get disc pict “"@s20v
fa"‘i.ﬁ say "Qty in stock:s” get gty
@9,44 say "Cost price get c_price
@12,44 =ay "Selling price Mget s _orice
@15,44 say "Reorder point:” get reorder
@18,44 say "Econ. orde gty
@21,44 say "Demand last pariods” get demand
@'2'3..2 say "View More records? (Y/N)"

f = O

do while f = O

f = inkey()

if upper (chr{f)) & "vN»

@it
if

&

N

i a
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enddo
if upper(chr{f}) = "N
ik
else
go top
clear
loop
endif
anddo
clear all
clear
return

SAlLES TRANSACTION ROUTIME

This routine consist of the program that process sales
transaction and automatically update the record of the items in

the file. the program calculates the amount of money a customer

Bede

will pay for the items purchased and also lssue out the pay slip.
Each transaction is recorded in the transaction file from where
the total sales per day as well as the total amount of mongy can

he retrieved. The transaction file is also used to update the

mastar file at the snd of the day's business.

wJ




(;.ETQRT'%)-

~
//REQD CODE //
N ,
SEARCH FOR RECORD

RECORD ™,
FOUND'?

DISFLAY DETAILS ON /
RECORD

Ay

TTTREAD GUANTITY TR
ITEM BEING PURCHAGET

CALCULATE AMOUNT TO PAY
FOR THE ITEM (AMT = PRICE X QTY)

s

/ DISFLAY & PRINT AMOUNT / e 158

7

¢

" FINISHES.

WITH THE
\\-\ SqTohnc

~
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COMPUTE  TOTAL AMOUNT

DIGFLAY AND FRINT '
TOTAL AMOUNT

i T

UETD&EE

( STOR

FLOW CHART FOR SALES TRANSACTION ROUTINE

SALES TRAMBACTION PROGRAM (SALESFRE)
clesar o

get color to wib, nfg, r./n

select A

wEe markat

mealeoh B

LLGRED B LIE

meode no = space()

o

msLm = 0

choloe -+ space(l)

salect b

rapl all gesold with O

Do while T,
@050 to 14.’:2 gdouible
@11,53 say "Enter code number!
15,40 gat mccmﬁ' At ma ot g
el
select A
locate for code no = moods oo
&f aot. Fouhel




" _.:.i(' R

@i4,28 smay "Code doss not eaxist

wait
clear
loop
]
@3,2 clear to 22,635
¥leclare variables
mrumber = 0O
mitotal = O
enoilf
@2,1 to 2E79 doubls
set color to n/r
@4,%1 to 6,49
@‘a.._'-:’ say "CODE NUMEBER: + mcode no
st color to w/b, n/g. r./n
@9,4 say "GENERAL NAME: -+ G MNAME
@il,4 s '1/ "EPECIFIC MAME:R! 4 s name
@1%4 say "BIZE o mize

@15,4 say "FRICE B, 4 S Eisemeira)

@18,4 say "NUMBER OF COMMODITY FURCH
@18,44 get mnumber pict "9

read

mbotal = mnumbsr ¥ s-price

select R

locate for code no = moode_no

repl g_sold with G-sold + snumber

It

IASE

@a0d4 say Total Frice =" + Btrimtotal)

set printer on
set color to nfg
@67 ta 22,78
@4, 68 say "EEAMOUNT &
9,68 to 59,77 double
Grow,68 say mtotal pict "9999999.590
msum = msum + mbtotal
set printer off
row = row 4+ o1
if row -+ 18
@4,68 clear to 18,77
oW o= b
grdif
set color to w/b, n/g, r./n
@221 say "Done with the customer?
b= 0
Do while L = O
ko= inkey(}
f upper{chr{k)}) £ “"YN"
gxit
eardif
o = 0O
enddo
if upper(chr(k)) = "N"
85,2 clear to 22,65
loop
elas
set printer on

ETen

(Y /N




=

set color to n/r¥

@19.468 say "k¥Xsum¥Eki”

@20,68 to 20,77 double

G2L468 say msum pict "999999% 990

set printer off

msum = 0

wait

endif

set color to w/by, n/g, r./n

clear

@l7,0 say "™

wait "Fress R to continue with the next customer,;
G to guit at close of business"

do while choice = space(l)

choilce = inkeyi()

if upper{chrichoice)) % "RO"

exit

endif

cholce = spacel(l)

enddo

row = &

do casa

case upperichoice) = "R"

clear

loop

case upperi{choice) = "G

=it

end case

enddo

close databases

clear all

clear

return

ROUTINE TO FRODUCE DAILY SALES SUMMARY

At the end of each day's business, a report is produced to

summariss the total sales. If there are more than one cash point

in the supsrmarket, a

produced for =ach and later
combined into ons. This routine takes cars of this such that the

accounting system is improved.

i
7

£




WEN FILE

.......

//' READ DATE ///

RETRIEVE DETAILE,
COMPUTE QTY RE
TOTAL  AMOUNT

o N

///' DISFLAY DETAILS ///

e o R i 4

flowcHART  FpR Mared saLes sammmpgps)

£




FROGRAM TO

@15,
reac
wait

&

Clear

oW o= B
gram = 0

mamouint
@l s

[ o

S JEC TR

q

GIVE

REFORT

dat

K8

¥ tdate
say "CODE:"

@3,19 say "Q/STOCK:

(1 RS

@3,49
@3,64
@4,z

w all

EAY
sSay
Say
to 4,76

"R/GOLD"
"E/REM:"
"AMOUNT

Do while .not. eof)

Erow,? say

@row,é say
Grow,ld say
@row,l7 say

Brow, 2 5
@rrow T
G ow, 47
(rem =
Erow, 5]

@row,b2 say
Brow,bb say

@ row,77 say

row = *

if row

oW

AT

Wit
clear
Fow = 5B

e if
mamount =
shkip
endon
wail

? TOTAL

i

amount

H
5

ode o

crEm
(TP

amount
(L]
8

"

amount -+

close databases

clear all
cloar

return

smamount

[F1,

OF DAILY SAL

(REFORT.FEB)




OFEN
FILES

"F.'ETF'\'IEVE.. LEADTIME
LASTDATE, DEMAND

f

8

COMPUTE  REORDER LI B T OFEN. FILE
POTNT TR Rt A i
el %

o P i T
/reaD cope /S

7

FMUVE DATA TO STORAGE

~

SEARCH FOR RECORD

- 4 DRl e
LR et

Yie=

GIVE
WARNINMG

RETRIEME RECORD

DISFLAY DETAILS ///

ETOF

flowcatfei fDe mNenTo e MANAGEMENT  Zowq N E

B2



FROGRAM TO aAID MANAGEMENT OF TN VENTORY (FURCHASE.FRE)

clear
tdate = ctod  GLIN "
@10,28 to 15,50 double
@11,30 say ”fr+er today's date®
1wxE get tdate pict "
eac
wai!‘.:
do while ..
choice = 0
o
set color to w/b
®6,18 clear to 20,62
@7,20 to 20,60 dmub*g
@9,25 say "MENU FOR PURCHASE ACTIVITIES"
@10,25 to 10,52
@12,28 say "1 FURCHASE INFORMATION®
@14,28 say "7: EDIT PURCHASE FILEY

@16,28 say "3 UFDATE MASTER FILg
@18,28 say "4: EXIT FURCHASE ROUTINEGY
@20,25 say "Se elect 1,2.% or 4 as applicable "get choice pict

e
gt case

Case choice = 1
select A
use Markot
select R
use purchase
do while .not, @of)
select A
mdemang = temand
select R

mrmorder e d@mand#day ¥ leadtime
select A
repl reorder with mraorder
enddo
Clear
82,25 say "FURC CHASE INFORMATION

@ 25 masy - E.‘;JT(”""'“”:I?\.})

2ty Say

@4,(3 :)C.i.)’ ”:C,DI

@4,10 say "NAME.
mq‘k‘ say "/ETOCK:
@4 SBay “F/IFIPFW

@4,4“}‘ Y "B/PRICE:

@464 say "Rmipge

@4,71 say "EOL

@3,0 to 5,79 double
ect A

i
{3 1




Do while .not. ot
Gr,0 say v

B say code_no
hame
Vg0t

qty

oy
u

Cprice
b

g _Frice
@rybl say Mo
@r,62 say reorder
@,68 say "

@r,71 may eog
@r,79 say "

Lf reorder gy
set color tm %
Er,8 say 5- name
@E2,20 ﬁay "Your stock is too low : ORDER NOWY
waitT

set color to

endif

L o 2

if r o= 20

wait "Press any kay t
@6,0 clear to Wk
endif
skip
endodo
¥Editing Furchase File
Case choice = 2
moodenn == space(d)
use purchase

cloy while .rnot. e

@10,28 to 15,60

) say "Enter code number"
get mcode_no pict "@m

for code_no = moode no

if no+ Foaund])
@15,30 say "record does not exist”
QQDHDU say "Fress any kay to enter another coda!
wail
claar
Ioop
ales
@4,10 to 20 ?H couble

@¢ 55 JRCHASE DATAY

B& 50

0 4

3 continue listing”

cm 12
@11,12
@1E,17

"CODE NUMBER W get code
"NAME OF ITEM :* get
"DESCRIFTION " get di
@155‘2 "DATE OF LAST PURDH:
17,12 say "GUANTITY FURCHAS ED " get
Gi.q;u say b"LEADTIME

LR L)

Nname

i oget




"Gy more record to
ERR
do whils a = 0O
a = inkey()
if upper{chr{a)) % "yYh
gy it
@ndif
A==
anddo
if upper{chra)) = "y
clesr
loop
alae
@it
endif
grndif
i
¥Updating Master File
case cholce = 3
select A
use market
select B

update on code _no from purchase repl gty
with. gty & He3
cass choloe = 4
it
otherwiss
@20,25 say "Wrong choice: Select 1,2,5 or 4 only"
endcase
enddo
close databases
clear all
clear
return

THE MENU PROGRAM

All the programs abowve together  make

the software

-
(8
2
E

n

developed  for the supermarket opsration. As mentionsd sarlier,
the programs are written in sodules. the menu program is wreitten
to link all the programs together such that a common entry is used

to executs the programs.

B85
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BISFLAY HENU

INE PY
WALID

EXECUTE FROGRAM
TO CAPTURE DATA

CHOIDE?

CHOTOE

it A Tt

.-1.‘

EXECLITE
TH EDIT RECORD
I B FIHE

FROGRAM

V4

CHOILE =

CHOICE =

| EXECUTE

FROGRAM
TH DELETE RECORD
FROM A FILE

Vv

EXECUTE FROGRAM
TO VIEW DATA
EE TR

A

ECUTE SALES
l'* ANSATTION
FROnRaM

Y

6




CHICE ‘= - EXECUTE PROGRAM

INE DALy @__.)

REFORTS

EXEGUETE

I{N‘v’E"NTCiRY @_>

FLOWCHART FOR THE MENL PROGRAM

Tihe MenNu  PaD GAM

set talk off

set status off

set echo off

set bell off

e ey

do while &,

EDISFLAY  THE MiENL
CHOICE = o

82,10 TO.22,70 DOUBLE
@3,20 BAY "SUFERMARKEET OFERATION
B0 BAY REFL("=",21)

B&6,20 BAY "1z DATA CAFTURE ROUTING
@8,20 SaY "2: EDIT FOLIT I

@10,20 BAY "I RECORD DELETIONY
@12,20 SAY "4 VIEWING RECARD IN & Frge e
@14, 20 SAY "S5 GALES TRANSACTION"
@16,20 SAY "4H DAILY SALES SUMMARy
@18,20 SAY "7: INVENTORY MENAGBE e T
GI0,20 84Y "8 EXITY

{3




SET COLOUR TO Rx

@22,12 88Y "select achoice by typing number
get choice pict "9"

do while choice = O

if choice = "1,2,75,4,5,6,7,8"

exit

endif

choloe = 0

enddo

do case

~ase choice = 1

set color to n/gr

@6,20 clear to 18,70

@F,25 say "D A T A"

@1, say "CAFTURE™"™

@lé, say "R OUTINEH™"

wailt "press any key to capture data inteo a

do capture

case choice = 2
do editfile

casse choics = 3
do delete

cass choiloe = 4

do listmenu

cass choice = 8

clear

@3,25 to 1é6

@, 50 say “GDUD MORNING ANDY

say "WELDOME TO "
say "BUSINESS TODAYY
"WISHING YOuLl. THE BEST"

any key to start business

BAY
w*ut pr 85
do sales
case choice = &
do report
caste cholcs =
do purchases
case choice = 8

&

T are

~,\i

@it
otherwises

@22,12 say "wrong choloce: choose a

loop

sndoase

andoo

clear a1l

sat status on
aet talk on
st scho on

set bell on
return

file ¥

- L 5 P

mumber beatween 1 and 8

only!




DESTGHN VALIDATION

sty dimportant aspsct in the  development of ' a

o«

This is a

system., Errors and ommisions, O undetected and corrected befors

the  implementation stage, becomes very sypensive to handls. A

complets redesign  and reisplemsntation may be reguired. The

validation of a design is aimed abt snsuring that:

(i} the software design is correct,

{ii) all requirements are meb.
The verification of a software design  to

correctness is handled by the designer. A design which correctly

implement the intention of the desigrner is deemed correct.

A design review is used to check if all reguirements are
e _ |

met by a  softwars design. This srtails checking the

correspondence betwesn the requirement and thes design.
I

The design for a system in supsrmarket operation has been

validated. It's  correctness is established and all reguiremsnts

are met,




CHAPTER SIX

IMPFLEMENTATION ANMD EVALUATION

NMow  that a new system has  been designed and software
developed for uss in supsrmarkets based on the reguirement

specified after thorough analysis of facts obtained from system

i

tudy, the next thing to consider is the implementation of the
sy stem. The implemsntation of a new system involve  all  the
activities that must be done to correct from the old system. suech
activities are as highlighted below:

: | Frogram testing and debugging
5t File creation with real data

i Documsntation and maintainancs

4, Fersonnsl training

5 Conversion
& Installation.

Testing and debugging of Programs

It im a common knowlsdge that the validation of a software

system 1s a continuing process through each stage of the software

life coycle. Frogram testing is a part of the wvalidation process

&
=T

which is carried out during implemsntation and also, in

]

different form when inmplementation is  complete. It involves

sxercising  the program using dad

which is similar to the real
data on which the program is designed to execute, observing ths
program outputs and inferring the existence of errors from

anomalies in the output. Frogram testing, like the writing of the




programs is  in  stages. o ois urrealistic

syastem as a singls entity. the syat

which  are in turn made up of modulss,  and within sach module are

the functions and procedures, The testing of the system

therefores, involve the following steps:

(1) Fungtion T

At this stage, the functions making up a module are tested

to snswre that they operate correctly. Fach function should have

a single, clearly defined and aight  forward  purpose. &
furnction should slos be indepsndent OFf othesr functions at the same

lervel.,

{11} Moduwle Testing

Sfter dndividual funchtions  have  besn  tested, thes

R
ey

cooperation these function when they are put  togesther in a
module iz then tested. Each module is also tested as a  single

entity.

{iii) Subsvstem Testing

The interfaces between moduless in sach  sub

it

svmbam Sre

{

also  tested to ensure coopsration and communication among  the

mesclules.

integrated under

some controller. The testing here is

o validate the overall
system functions in line with reguirement specified in addition to

finding errors in design and coding.

{v) Aceentance Testing

This iz the proce

g




data. FErrors in reguiremsn fication detected at this

stage. The reguiren

nhs may not reflect the and
performance reguired of the system. And thus thiz testing may

demonstrate that the system does not perform as envisaged.

Twe broad philosophsrs el i program besting. These ars
the top down and bottom up testing. The bottom up technigue
consist of the stages described above and in the sams ordsre. The

top down  technigue on the other hand is in a reverse order

starting from the subsystem

ting, and once the moduale  and
function testings sre completed, the system testing is also done.
The techrnigue emploved in testing the programs in this project  is

7 =

the bottom up technigue.

Frogram BPebugging

Onoce the program has been tested and errors  detected, the

next thing is  to correct the errors. Frogram debugging is a

wr (=

process which identifies the areas of the program where esrrors

=

occur and modify them to correct the srrors. The process involve

Sl

locating the parts of the programm code which are incorrect or

which cause some regquirements not to be met and then correcting
such errors  or  modifying the

oy mest  the spescifisd

requiremants. A11

Werre

u

handled in  the system

developed for use in supsrmarket

FILE CREATION

Creation of files containing real data cannot be  separated

entirely from Apart from the

fact that the

ruchures and




data  with the e

acceptance  testing which is the last stage in

real data and hence the real files. With the dbase III plus

package ussed in developing this svstem, the first stage in  file

creation iz to oresate the file with a file name using the CREATE

ceammant., A omenu driven soreen is provided for user to design the

structure of the file. Onee bthis is done and saved in storages
|

can be entered into the file as desired

]

medium, data

=

o

file structure and the Lye

v

The £ Files to be ussd in the

i]

aystem have been discussed earlier in Chaplter 2 Howsver, the

i

detail structure containing the different types of dat sach

iu
=
b
d
'

file, 1s given belows

(1) Structure of Master file

This file is given the name MAREET.DEREF

hod e

FIELD NAME FIELD TYRE

WIDTH DECIMAL

CODE_NO Char

G_NAME Character 18

S MAME Character 15

DESE Character

SIZE Character &

SUFFLIER Character 10
QTy Musmesr i & {1
G _FRILE MNutmes i 10 2
S FRICE Mumeric i 2

REORDER Numerric 4 0

EOG Mutmerio & 0




DEMAND

Sales

(2}

FIELD NAME

CODE_ND
G- NAME
SIZE
QTY
Q-S0OLD

AMOWUNT

Transaction file

fumer o

called

Characher

Character

Characher

MNumesric

Mumer io

Muimes i

FIELD TYFE

SUFER.DBF

WIDTH

DECIMAL

(=) Report file called REFORT.DEF

Dadly

FIELD NAME

FIELD TYFE

WIDTH

DECIMAL

CODE_NO Character B

SG-NAME Character

S1ZE Characher &

GTy Mumeric £ 0

G-S00D MNumeric

50

O

AMOUNT Mumsric 10 2

e

{4 FPurchase Transachtion Called FURCHASE.DEBF

File

FIELD MNAME

DECIMAL.

=EELD TYEE

WIDTH

CODE_NO Character 3
DATE_L._FUR Date e
aTy _FURCH

Muimese i £ 0

G4




LEAD _TIME Mumeric

After creating the structure this way, data is captured into
the Master file using the data capturs module of the software
system. The othsr files obtain data from the master file and from

results of processing.

ROCUMENTATION AND MAINTAINANCE

The new system developed for use in supermarkets is  self
documanting.

Not withstanding it is necessry to provide a manual of
instructions  which will aid in training and can also be used for
reference purpose. At least five different documents should be

provided with  the system for uaser’'s undsestanding and to sase

o

pperation. These documsnts are:

1 A functional description which  shouwld owtline the
system reguirements, and aims of the user. It should also
describe what the system can and cannot do. All the requirements
specified sarlisr in chapter 2 will form a part of this document.

In  additiorn the strategiss for meeting the reguirements  also
highlighted in chaptesr 2 will also be included. Tt will also  he
stated that the speed of processing camnot be compared to  the
ather system such as the bar coding and kimball tags reading
system whers the capture of data is the sole responsibility of the

computer,

{2) An dnstallation documsnt which explains how to install  the

system and tailor it for particular hardwars configuration. In



this documsnt, the type and number of storage media used to

stem, which

the system is described.  The files making up

amd what mairnimum hardward

of them ars  parmanent
configuration is reguired to rum the system are also described
{3) The introductory manual sxplains in simple terms how to get

started with the system. This manual also include instruction on

how to get ouw of trouble when things go wrong.  How the
lpaded and how to gain access to using the different modiles of
the system are specified. sindlar instruction as contsined in the

menu driven program are edplained here.

{43 A reference manual which desoribes the facilities available
to the user and how to use these facilities. A11 the facilities
available in the system are descoribed in detail and a formal

descriptive technigues of usage is alsco included.

{45) An operators guide explaining how the opsrator should react
to situations that may arise when the system is in use. Messages
genarated at  the opsrator's console and how to react to  the
messages are described. What happens when wrong steps are taken
and how the situation should be handled are also  included. For
instance, if  the system occupiss more than  one diskette.
Instruction on which diskette to load first, and which next is

included. A system may

the usse of password to

licence its usage or gain to  the files. The document

should also desori




Maintainance

11 sy stems, largs  or  small to be maintained.

Modification of reguirements may bscome necsssary  to reflect
changing neesds.  The environment of the system may also change and
abscuwrse srrors undetected during system validation will emerge.
However, since cost of maintainance is always greatsr than  the
cost  of developing a system, it is important that systems be
designed and implemented to minimise maintainance problems.

Bystems documentation aids maintainance and that is why the
documentation of all the steps in the development of the system,
from analysis to implementation is very important. Most of the

time, the maintainance of a system is handled by thes system

developer. For large systems a maintainance team may be resguired.

The system developed for use in supermarket will be maintained by

the developer. ~Any change in o the environment

will require a modification of design and consequently, the

PrOgiramns.

FERSONNEL THAINING

The training of the personnel that will use the system is

vary nNnecessary. The personnel of the supermarket that will be

trained to use the system are the cashiers, data entry personnel

and the account and purchase managers. Training could be vendor,
in-services or in house.

The vendor training involves inviting the professionals that

developed, supplied or install the svst

5Yy xm to traim the psrsonnel.

In-service is sending the personnsl on

g2 usually to a




organising the training ssrvices

within  the organisation. Fersonnel  within  the organisation

handles the training.

F o e computerisesd astem developsd  for use in

%

supermarkets, the wvendor training is more applicable. All the

personnel  expected to handle the system will be trained by the

daveloper or any other profs that can handsl the training

sy imes,

COMYVERE

Conversion  is the process of changing from an old system to
a new ona. Fow methods of conversion exist. These are:

(i) Farallel opesration method: the new system iz used
along with the old one which is gradually phased out.

{ii) Direct cut over: this is total replacement of an old
system by the new ons at once.

(1id) Filot approachs a working version of the system is
implementad in  one part of the organisation. Changes arse  made
based on fesdback and the system iz them installed in  the rest
part of the organisation.

{iv) Fhase-in  method: this is & gradual process of
changing from old to new. The new system iz used in a section of
the organisation in  parallel with the old, until it becomes
affective on  its own. then the same thing is done in  anothsr
saction. This is repesated in all sections wuntil the entire
organisation is covered.

The conversion method that is appropriate




developped for supermarket opesration is direct cur-over. Though

thiz method iz seldom recommended becauss of the adverse effect it

I

P JP

could produce on the organisation performance, it is chosen

for
the following reasons:
{(a) The new system is incompatible with the old and hence
cannot be run in parallel.
{b) A1l the sections of the organisation are connected
together in  ths new system. Thereforse neither the pilot
approach nor the phase in method can be used
This of course leaves only the direct cut-over. In order to
use this  conversion method however, the training bhas to be
extensive. A1l the data should be ready and accurate  and
personnel should organise mock operations using the new system, as

part of the training.

INETALLATION

The computesrised system iz dust  bedng  introduced  into
supermaritet opsration. Therefors, the installation of the system
BNCONPaAsSes both hardware and software installation. The
requirements for hardware  installation have been specifisd in
chapter 2. Before bthe hardward is installed, the invironmental
requirements  should be met. The computer room should be  dust-
free, fully airconditionsd and of low humidity.

Regular cleaning of the supermarkst floor will help to
reduce dust in the room. the machines are to be covered during

the cleaning sxercises. Any steam producing device should be

avoided in the supsrmarket and othsr rooms where the computers are

3




Another important factor considered in the installation of
computers  is the powsr supply. Tha flow of cwrent  should be
constant. The wiring system of the supermarket should avoidd
interference  bebtwesn  the computse and other slsctric gadget.
Because of the sensitivity of computers to fluctuations in power
supply, stabilizers should bs made available for sach of the
camputer device. All the necessary insulations to  protect the

computers  should be provided in ths  room. In  HNigeria, the

-
i il

municipal powsr supply is unreliable. wirefore sach supsrmarket
tha will use the system is sipected to provide a backup in  case
of power failure. The compubtser hardwars devices that will use the
system is also expected Lo have an automatic  in-built  power
reserviour.

The softwars installation iz simple. The syastem will be
provided in storage media usually the floppy disks. the entire
system can be compied into the hard disk of the computer. The

files that contain information to be processed by the system arse

1]
et
i
0
5
0
i ¥,
0
&
i
Jooved
a
e
i}
o+
=

e same hard dishk, Ay part of the system

can be used as reguired through the menu.

FOST IMPLEMENTATION REWVIEW

After the whole process of inplemsting the system and when
it becomes operational, the system is reviewsd to ensure that all
the requirements for which it was designed are met. The post

implementation review is done using the following methods:

e
(=
S

Event logging: the users record any unusual or

unexpectad events

is communicated to




the developer who

make naopssary

modifications.

(ii) Impa

ayvaluation:

mare how the

syaten

i

affect the area of operation of the oganisation in  which

thaey are installed The cost

of using the system as well as

benefit derived from it is assessed.

(iid)  Attitude swveys thiz iz collection of datsa on ideas

and opinions of users aboout the svstem. This helps o assess the

workability as well as acceptance of the

sy et Ema

il



CHAPTER SEVEN

!

SuUMMAaRY, CONCLUSION ANMD RECOMMENDATION

SUMMARY

In  this project, the current system of operation in  some
selected supermarkets was carsfully studisd and the reguirements
for improvements were compiled. A onew system was designed based
on  these reguiremsnts and a software is subseguently developed.
G'f'te;r the software has been validated, the required activities for
the implesmentation of the new system was then considered. A
detailed discussion of all the steps taken towards the development

and dmplementation of the new s is discussed sarlier in  the

text. This contain in the four chapters iz highlighted below:

(a) Chapter 1 Feasibility study

{=}] Chapter 2 Bystem fAnalysis

(<) Chapter Z: The design and Development of a new svstem

(ch) Chapter 45 Implemsntation and svaluation.

In the feasibility study, the current system of operation
was examined to determine whether a change iz desired or not. The
arSas where problems ocowr  were noted and  the  alternative

solutions to  the problems

looked into. Froblems are

identifisd in four major arsas,

- 8 Fiding of pricetags on items for display
ii. Fayment at cash points
idds Information on inventory
1%, Freparation of daily account summaries.

Four alternative solutions wers sugg

102




Aa Use of ledger to record svery transaction such that
information can be obtained as reguired.

it Use of computer with items marksed with kimball tags

133 Use of computer with the bar code reading system

iv. Use of computsr with the kevboard coding system.

The alternatives are assessed opsrationally, financially and
technically. the overall assessment lsad to ths recommendation of
the keyboard coding system for the Migeria supermarkets for now.

In system Analysis, a detailed investigation of ths current
systemn of opsration was embarked one  the technigues used for this
study are:s

e Observation

23 Intaerviaw.

Facts obtained are documented using the structured English
technigue. fAnalysis of this facts led to the compilation of the
following requirements for improvement:

(a) Increasing spesd of processing sales transaction.

{w)] Error Minimisation

() Availability and accessibility of information on

salss and inventory.

(chh Removal of tedious tasks in stock taking and labelling

item with price tags

(e} Improved Accounting system.

Other requirements has to do with the computer on which the
system will run and the environment in which it iz installed.

taken was to

I the design of the nsw system, the first




compile the strategies
Then the specific areas c

examined. The

This is done by writin W
programs were written

together with a menu

ares

In the implementation stage,
errors  detected were adeguatel

meat the design. Fouwr o

Thess

i. the input activities
ii. file managemsnt

iids output activities

1V Design and organisation of files

Once  the design is com pleted, the
programs based
in modules,  all of which

I3 A M. The program modules
e~ =

i

=

; Data capture routine

routins

N Data deletion routine

4 Routine to view records in a file

B Bales transaction routine
H. Daily sales summar ¥y routine

Inventory mana gement routine,

aly corrected. File

types of files were included in

ares

1, The master file containing all the dat

<

overall running of the sy stem.

Ze The sales transaction ile contains data

i

transaction at +the o

10og

gl irements sShe

on design formulated.

wer later 1

in the

the programs were tested and

airg creatsd to

]

ta for

~elevant

cified.

tem that need be designed were

software was developed.

tha

inked

the

the system.

the

for



information gensrated

buisines

4., The purchase transaction file for storing information
aftter esach purchase transaction.

arres

Other implementation
A System documentation and maintainance.
b. Fersonnel training

£y Conversion to thes nsw system and

cl. Inatallation of the new

All past implementation review was also done to ensurs that

the system meets all the reguirements for which it was designed.
CONCLUSTON
The preliminary study of the current system of operation in
supermarkets has revealed that a change is inevitable. A lot of
problems  arese  encountered  with the manual system of processing
transaction., The use of computer is considered, to simplify the
processing and solve the problems.

Three different methods that

V5

o
i

computers were examined.

-

These ars

i The bar code reading system
il The kimball tags reading system
iil. The keyboard coding system

Among the three systems, the kevboard coding is found to bs

ost feasible both operationally,
the Nigerian supsrmarkets.

] detailed study of the oblems brought out the




requirements for improvement. Thess

s Inproving the speed of processing sales transactions

ida Obtaining accurate and up to date information on guality
of items in stock.

iii.  Obtaining daily sales summary for propsr acountability.

iva Improving the acouwracy of results obtained from transaction

processing

Ve Femoval of tedicus task of counting item physically and
affiting labels on individual item.
A new system is designed based on this reguirements.

software iz then developsd from this

and implemented
ascertain its workability and whether all the reguirements

met.

RECOMMENDATION

The

t0

{1
N

Based on findings from investigation of the current system

of opsration in some selected supsrmarkets,  whi

various problems encountered, it is obvious that a change to a

ich highlighted the

NEw

system is desirable. A lot of benefits awaits supermarkets that

convert to using computers for transaction processing.

kevboard coding svastem iz  recomcended  for  use in Nigerian
P . o}

supermarkets for now. It is Afound to be most feasible

operationally, technically and financially, when compared to the

s Bl

more sophisticated systems of using bar codes or kimball tags.

However, the bar code or kimball tags systems are

nore

efficient. The processing is faster and much more accurate. With

advancemant in technology in MNMigsria, supsrmarkets may soon have

the c:ppmrtl..l.r:ity of using su systems which have

far long in advanced county

10é

B an opsration
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