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Abstract

Supermarkets in Kenya use the barcode technologyventory management. This leads to
long queues at the till thus adversely affectinficieincy of serving customers. In trying to
address this problem, a system was designed basB&I® technology that could overcome
the challenges of the existing systems and imptheeefficiency of serving customers. The
study was about the implementation of RFID techgglto improve efficiency of serving
customers using a Kenya supermarket as a case. Sthdyobjectives of the study were: to
design the system, to develop RFID technology simgpgart/basket/till and the Cart
Management Module (CMM), to train the supermarkig¢raants /customers on the new
system and to evaluate the system. A prototyplec@®@MM was designed and tested. it
worked as the point of sale system as well as aekk data on the shopping, queuing,
transaction, packing, total transaction and tolepping durations. CMM worked hand in
hand with two RFID readers namely the Check in &Bbat and till RFID readers. The data
was analyzed using descriptive statistics. Fregeeneneans and standard deviations were
calculated and the results were: the mean shophirgion of 3.36, mean queuing duration of
1.68, mean transaction duration of 2.73, mean pgatturation of 2.63, mean total transaction
time of 2.83 and mean total shopping time of 3.86oads. All objectives of the study were
achieved and it was concluded that RFID technologyoves efficiency of serving customers
by drastically reducing time spent by customerhesupermarket.
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CHAPTER ONE

1.1 Introduction

Western and European countries have used Radiauémey Identification (RFID) technology to
successfully enhance customer service and achiereased profitability. The technology helps
them ensure that goods are at the right locatioenwdustomers need them and their inventories are
kept up to date. However, it would be unwise fotasimply adopt such best practices and apply
them in Kenya because in our environment, custoimave different cultures, traditions and value
systems on how they do their shopping. Therefdras important for us to fully study and
understand how RFID technology can be used to spipieal Kenyan problemKwok, et al
(2007) as cited by Ting et al (2011) explains fR&tD technology is a non-contact and automatic
identification technology that uses radio signalsidentify, track, sort and detect a variety of
objects including people, vehicles, goods and assiehout the need for direct contact (as required
in magnetic stripe technology) or line of sight @m (as required in barcode technology). RFID
technology can track the movements of objects tjitoa network of radio enabled scanning
devices over a distance of several meters. Thadyystaeks to find out how the powerful capabilities
of the RFID technology can be harnessed and apphiethventory management in a Kenya
supermarket situation to the advantage of the oust®. It is for this reason that the study focuses
on the Implementation of RFID Technology to impraféciency of serving customers in Kenya

supermarket.

1.1.1 Current System of Serving Customers in Keny&upermarkets

Figure 1.1 below shows the steps that may be f@tbwhen a customer buys good from the
supermarket in the Kenyan context:



Go into the supermarket Arrival time

!

Pick a shopping cart/basket — Shopping Time
T (Moving and selecting Items)

Select goods

y

Stand in line at the till ——  Time you start waiting

y

Put all items on the till

—

Attendant picks up the iterr > Waiting time

Y

Move the item to the scanne

Scan the bar cod — Time marked in POS

T )

Release the item

Y

The customer pays the bill

v
Packing of Goods

v J

A 4 .
Customer Depariure Departure time

> Transaction time

Figure 1.1 Customer Flow in Kenya Supermark&tiopted and modified from Miwa &
Takakuwa, (2008)

1.1.2 Proposed System of Serving Customers in Kenfgapermarkets

In the proposed system of serving customers atstipermarket the following steps have been
eliminated from figure 1.1:
1. Put all items on the till
Attendant picks up the item
Move the item to the scanner

Scan the bar code

o kb 0N

Release the item



The above steps have been replaced with one stepeuie customer pushes the cart/basket to the
till and the content of the cart/basket will be revad all at once. Figurel.2 below shows the

proposed Shopping Cycle in Kenya Supermarket.

Check in /Checkout time

Customer Check in/out of

the supermarket
The goods are
packed

L

Packing Dukation

Start of
Shopping time

Packing Time

Picks RFID Cart/
Basket

( Selects Goods )

1 1 Supermarket
Shopping Duration Shopping cycle

The customer pay:

the bill Reciept time

(]
]
]
1)
)

All goods are /
scanned at onc

ush cart/basket to
the RFID Till

Start of
waiting time

- "
Queuing Duration T

\(ltwnsaction Time

®-==p Short time durations within the shopping cycle

O

Long time durations within the shopping cycle

Figure 1.2: Shopping Cycle in Kenya Supermarket using RFID Tebétgy, Adopted and
modified from Miwa &akakuwa, (2008)

1.1.3 Statement of the Problem

In current system a lot of effort is used by thestomer and attendant. The customer loads the
shopping Cart/basket with the selected goods, putteecart/basket to the till and offloads goods
on the till. An attendant then picks each item after another and scans it, the bill is paid and
goods are packed by another attendant before 8ternar leaves the supermarket. In the proposed
system less effort might be used because aftecus®wmer loads the shopping cart/basket with the
selected goods, he/she will push the cart/basketetdill where all goods are scanned at once, the

bill paid and goods packed before the customereledlie supermarket. Secondly in the current
3



system the waiting and transaction time is muclydorthan the proposed solution’s waiting and
transactions time. By reducing effort, waiting amghsaction time, improvement on efficiency of
serving customers will be realized. It is for thesmson that this study focused on using the RFID
technology to help reduce effort, waiting and teant®n time and hence to improve efficiency of

Serving Customers.

1.1.4 Research Questions

Does the implementation of RFID Technology enhaeftieiency of service to customers?

1.2 Research Hypothesis

The implementation of RFID Technology enhancesieificy of service to customers.

1.3 Objectives of the Study
The objectives of this study will be divided intgstems development and research objectives

1.3.1 Research objective
To investigate how the use of RFID Technology Inasroved customer service

1.3.2 Systems Development objective
The systems objectives are as follows:-

1. To design the system

2. To develop RFID Technology shopping cart/bask#étatid the Cart Management Module
(CMM)

3. To evaluate the system

1.4 Importance of the Study

First, the findings from this study will contribute the advancement of knowledge with respect to
enhancing efficiency of customer service in commenad industry. Secondly, the findings can act
as a guide in reviewing methods of handling inveasoto reduce queues, save time, reduce cost,
enhance efficiency of customer service and increastomer satisfaction. Last but not legsten

that RFID technology is able to uniquely track eaold every item in stock, it will improve on the
security and inventory management. Finally the esystill reduce the number of cases where
shoppers, frustrated by staying for long on quebesge taken out their anger on supermarket

attendants and failed to return again citing peovise delivery as the cause.



1.5 Constraints of the Study

1. Insufficient electronic components in the Kenyarrkethindered the initial success of the
study however the problem was solved by importioignigonents from China.

2. The Standard Development Kit provided by the Macwiier of the RFID readers did not
have a kit for java programming hence | was foriwedevelop the CMM using Visual basic

6.0 which consumed a lot of development time.

1.6 Scope of the study

The scope of system development focused on theetsaségister, stock items register, check in,
RFID processing and checkout modules. The baskgstee module was designed to register all
RFID labeled shopping baskets in the system. Tbekstems register module was designed to
register all stock items that are RFID labeledhm $ystem. The check in module designed to check
in the RFID labeled shopping baskets once pickethbycustomer when the customer walked into
the supermarket. The RFID Processing module wagrs to read all stock items on the RFID
labeled shopping basket and generate the recegat e customer places the basket on the till.
Last but not least the Checkout module was desigoecheck out the RFID labeled shopping
basket once the customer left the supermarket lamdasket was returned where the customer

picked it.



CHAPTER TWO
LITERATURE REVIEW

2.1Introduction

Radio Frequency ldentification (RFID) is an emeggiachnology that is capable of automatically
identifying, tracking and capturing data from ataince using radio waves. According to Golding &
Tennant ( 2008) , RFID is an automated data-capaatenology that can be used to electronically
identify, track and store information on groupspodducts or individual items. According to Sarac
et al.(2008) RFID is an automatic identificatiordadata capture technology that uses radio waves
to provide real-time communication with objectsaatlistance, without contact or direct line of
sight. This chapter looks at the history of RFIBheology and how it has evolved from 1930s to
date. It then covers basic components of an RFiesy like the transponder, interrogator and
middleware and their respective functions. The aieg principle of RFID technology and types
of RFID systems are expound. Last but not leaghisichapter, the applications of the technology

are explained and related work from other schale&sussed.

2.2 RFID Technology Evolution

The RFID technology has evolved through varioussphdrom about 1930 to the current times.
The 1930s and 1940s saw the development of radibradar. The 1950s were an era of
exploration of RFID techniques. Numerous technasgelated to RFID were being explored such
as the long-range transponder systems of "ideatifin, friend or foe" (IFF) for aircraft. Other

developments of the 1950s include application efrthicrowave homodyne and Radio transmission

systems with modulatable passive responder Landagin(2001).

Technological advancement in 1960s contributed FtDRexplosion in the 1970s. Between 1963
and 1964, Studies like field measurements usingeastatterers and theory of loaded scatterers on
the electromagnetic theory connected to RFID weveed Several important inventions that
contributed a lot to the RFID technology were afsade. In 1963, communication by radar beams
was invented. In 1967, Interrogator-responder ifleation system was invented. In 1968, Passive
data transmission techniques utilizing radar beants in 1969, Communication by radar beams
was invented. The 1960s also saw commercial apiit&®FID technology. Companies such as
Sensormatic, Checkpoint and Knogo developed RFE2dbd&lectronic Article Surveillance (EAS)
equipment to counter theft. Previously this equiptiveas developed using microwave or inductive
technology Landt & Catlin (2001).



In the 1970s individuals, academic institutionsyggoment laboratories, private and public sector
were exploiting RFID technology and improving onlit 1973 the International Bridge Turnpike
and Tunnel Association (IBTTA) and the United Ssatederal Highway Administration sponsored

a conference which concluded there was no natiateest in developing a standard for electronic
vehicle identification. The decision would laterripé the development of a variety of systems
because RFID technology was in its infancy. Ingame year, large companies such as Raytheon's

"Raytag"were advancing RFID technology. Landt & Catlin (2P0

The 1980s were marked by full implementation of Réchnology. In 1987 the first RFID based
commercial application for collecting tolls begam Norway and was followed quickly in the
United States by the Dallas North Turnpike in 198%he same period the Port Authority of New
York and New Jersey began commercial operationFdDRor buses.

The 1990's saw the wide scale deployment of eleictrtmll collection in the United States. In
1991, the world's first open highway electronidihgl system opened in Oklahoma, where vehicles
could pass toll collection points at highway speensmpeded by a toll plaza or barriers and with
video cameras for enforcement. In 1992 the world& combined toll collection and traffic
management system was installed in the Houstonbgrétae Harris County Toll Road Authority in
1992 Landt & Catlin(2001). In the current times dmative applications have emerged in many

spheres of life. Table 2.1 shows a summary of tis¢oH of RFID over Decades.

Table 2.1: History of RFID over Decades

Decade Event

1940-1950 Radar defined and used. Major World WdeVelopment efforts. RFID invented in
about 1948.

1950-1960 Early explorations of RFID technologybbeatory experiments.

1960-1970 Development of the theory of RFID. E&iid trials.

1970-1980 Explosion of RFID development. Tests BRaccelerate. Early adopter
implementation of RFID.

1980-1990 Commercial RFID applications enter thinsteeam

1990-2000 Emergence of standards. RFID more widebjoyed.

2000-2010 Innovative applications emerge. Comhamadf RFID with personal mobile services.

Subcutaneous RFID emerges for animals, humans. B&¢Dmes part of daily life.

Adopted fromSrivastava (2005)

2.3 Components of an RFID System

An RFID system consists of three major componenét is a transponder, an interrogator and
middleware. The transponder, also called tag, stssif a chip and an antenna. The chip stores the

Electronic Product Code (EPC). EPC contains a unapde that provides the unique identification
7



of each object. The interrogator (reader) has raerma. It emits radio signals and receives in
return responses from tags. The distance of thdimgarange depends on multiple factors; the
frequency that is used, the orientation and pa¢ion of the reader and the environment. Finally
the middleware bridges RFID hardware and applioati8rock(2001) as cited by Sarac, et al
(2008).

2.4 RFID Operating Principles
According to Susy d’'Hont (2002) as cited by Kaefral (2011) RFID systems consist of three

components in two combinations: a transceiver $iratier/receiver) and antenna are usually
combined as an RFID reader. A transponder transrigsponder) and antenna are combined to
make an RFID tag. Kaur et al. (2011) explain #natRFID tag is read when the reader emits a
radio signal that activates the transponder, wkiehds data back to the transceiver. Basic RFID
system consists of an antenna or coil, transcew#th decoder) and a transponder (RF tag)

electronically programmed with unique information.

Transponder Antenna Reader

RF Control
Module module

RS232/RS422 (RS485)

Host
Computer

Figure 2.1: Working of RFID,Adopted from Kaur et al (2011)

Kaur et al (2011) further notes that the purposeafRFID system is to enable data to be
transmitted by a portable device, called a tag,ctvhs read by an RFID reader and processed
according to the needs of a particular applicatibime data transmitted by the tag may provide
identification or location information, or specgi@bout the product tagged, such as price, color,
date of purchase, and so on. A typical RFID tagsists of a microchip attached to a radio antenna
mounted on a substrate. The chip can store as @si¢hkilobytes of data. To retrieve the data
stored on an RFID tag, you need a reader. A typieater is a device that has one or more
antennas that emit radio waves and receive sigralk from the tag. The reader then passes the

information in digital form to a computer system.



2.3 Classification of RFID tags

There are various types of RFID systems depending@mory embedded in them, communication
ranges and how they are powered. On one hand, RE@ms can be classified as passive or semi-
passive, read-only or read-write and finally indlicer propagated. Various scholars have

classified the different types of tags and readdrish is reviewed in the section below.

2.3.1 Classification of RFID Tags by Powering Methd

According to llie-zudor et al. (2006) passive tadso called “pure passive” or ‘beam powered’

obtain operating power from the reader. The reddeadcasts electromagnetic waves that induce
current in the tag’s antenna, the tag reflectsRhdio Frequency (RF) signal transmitted and adds
information by modulating the reflected signal. $@assive tags are powered using a battery and

communicate in the same way as the active tagsidore 2.1 shows passive and semi-passive tag.

Dressen (2004) points out that RFID systems amnenoonly classified according to the properties
of the data carrier, called a transponder or td¢ne two major classes are active and passive.
Active transponders contain a battery or are camdeto an externgbower source. They are
capable of longer communication distance and cafonme data collection task  without the
presence of a reader. He maintains that passinegonders are powered by RF figlde smaller,
have lower cost, and require no periodic mainteeaHe further breaks them down into Electronic
Article Surveillance (EAS), Low Frequency (LF), Hig-requency (HF), Ultra High Frequency
(UHF) and Microwave system$his can be seen in figure 2.2. The EAS system Iginhgtects the
presence or absence of an EAS transponder in the zo

-,

r I
Power supply ‘ J__{ Power supply |

Control
Memaory

MASIOrY

Passive Tag Semi-passive Tag

Figure 2.1: Passive and Semi-passive tag, Adopted from llieszetial. (2006)
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Figure 2.2 The RFID Family Tree, Adopted from Dressen (2004)

Roberti (2012) indicates that RFID Systems canrb&dn down into three broad categories that is,
active systems where tags broadcast signal, pasgstems which have no power source and only
reflect energy from the reader and battery-assidtegs which have a power source but

communicate like passive tags. He further breakendactive RFID systems into two major types:

Conventional active RFID which are woken when tleeyne within range of a reader and Start
broadcasting their unique ID plus other data andl Rme location systems which tags beacon at
set intervals, readers around the perimeter pickhepsignal and the software determines the

location of the item.

UHF Microwave

Figure 2.3: Passive RFID System&dopted from Roberti (2012)

2.3.2 Classification of RFID Tags by Memory Type

Tags can also be classified according to the menyms. Ilie-zudor et al. (2006) observe
that they can be Read-Only or Read-write. Read-@adyg are factory programmed. They
have static data hence cannot be modified afteufaaturing. The tags have a very limited
guantity of data that can be stored, usually 96 bit information. They can be easily
integrated with data collection systems and araphethan read-write tags. On the other

hand Read-write tags are dynamic in that tbay be read and written into. They can store a
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larger amount of data, typically ranging from 3BbKbytes to 128 kilo bytes. This type of tags is
expensive.

2.3.3Classification of RFID Tags by Communication Range

RFID systems can also be classified according &b tbtommunication methods and frequency
ranges. llie-zudor et al. (2006) note that RFI3steypns can communicate by induction or
propagation or scatter methods. Induction systesesclose proximity electromagnetic or inductive
coupling—near field. They operate under LF and Fgdiency bands while propagation systems
work by propagating electromagnetic waves—far figidl operate in the UHF and microwaves

frequency bandstigure 2.4 showiduction and Propagation RFID System

p LT

v [Vttt
Reader R Reader Tag
Induction RFID System Propagation RFID System

Figure 2.4 Induction and Propagation RFID Systefdoptedfrom lIlie-zudor, et al (2006)

LF RFID systems have a communication range of upO® cm, HF RFID system can span up to
70 cm while microwave systems span up to 3 mefdnis. can be seen in table 2.2 and 2.3. Roberti
(2012) agrees that passive RFID systems have @iffdrequency ranges that is, Low frequency
that operate at 125 kHz or 134 kHz, High frequetityt operate at 13.56 MHz, Ultra high
frequency that operate from 860 to 960 MHz, Micrewvdhat operates at 2.45 Ghz and Ultra
wideband.

Table 2.2: Passive RFID Frequency Bands and charaaristics

Frequency  Common Coupling Communication Data Maturity Reader
BAND Frequency Range Rate Cost
Typical Maximum

LF 125 to 135 KHz  Inductive 20 cm 100 cm Low Verpatdre Low
HF 13.56 MHz Inductive 10 cm 70 cm High EstablishedMedium
UHF 868 t0 928 Backscatter 3 m 10 cm Medium New Very High

MHz
Microwave 2.45 GHz Backscatter 3 m ? Medium In Very High

Development
5.8 GHz Backscatter 3 m ? Medium  Future Very High

Development

Adopted from Dressen (2004)
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Table 2.3 Communication Range of RFID System

Communication Range

Frequency Band System Type 3cm 10 cm 30cm 1m 3m nm0 >10m
LF Passive
HF ISO 14443
ISO 15693
UHF Passive
Active
Microwave Passive
Active

Widely Available
Available
Not Available

Adopted from Dressen (2004)

Dressen (2004) expressed that high data trangtecaa only be achieved at relatively short range,

and very long range can only be obtained at lova dates. He emphasizes that applications

requiring large data transfers or high security trutgize 1ISO 14443 systems in the HF band.

Applications with a very long-range requirementlwililize UHF or Microwave technology. For

mid-range systems, either LF or HF may be uBledexplains that Active RFID systems are not as

widely deployed as passive systems because Acyiseeras are custom designed for specific

applications and have not been standardized. Ha&gpout that the most popular frequency band

for active RFID is UHF due to the obvious range adages of active UHF RFID and the

availability of Industrial, Scientific and Medic@diSM) radio component

2.4 Advantages of RFID Technology
According to llie-zudor, et al (2006) the advantagéRFID Technology are:

1.

© © N o o b~ 0N

Tag detection does not require human interventiemcd no human errors and
employment costs

As no line-of-sight is required, tag placementissl| constrained

RFID tags have a longer read range than barcodes

Tags can have read/write memory capability, whdecbdes do not

An RFID tag can store large amounts of data adthtlg to a unique identifier

Unique item identification is easier to implementhwRFID than with barcodes,

Its ability to identify items individually ratheh&n generically.

Tags are less sensitive to adverse conditions,(daemicals, physical damage etc.)

Many tags can be read simultaneously
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10. Automatic reading at several places reduces tige dad inaccuracies in an inventory

2.4.1 Disadvantages of RFID Technology

The limitations of RFID are:
1. Reading several tags at a time may result in sigrliksion and ultimately to data loss
2. The high price of tags is a hindrance to largeeseabnomic application however, the
price keeps on reducing due to the fact that mavy manufacturer now producing the

same.
2.5 Applications of RFID Technology

The technology has many applications given thas ihon contact and has a longer range as
compared to the barcode technology. It is beindieghpn a wide range of security and control
applications. Shoewu & Badejo (2006) confirm thnany businesses use RFID to control access to
hotels and business facilities by attaching a tagrt employee’s room card or ID badge. Such
technology ensures that only authorized personsadoeved access to particular rooms or
entrances. Shoewu & Badejo (2006) further confithag this application is also becoming more
common in nursing homes and hospitals where theageanent and tracking of individuals is very
important. Dressen (2004) says that EAS tags adelwiused by retailers in electronic antitheft
systems. Leading supermarkets in Kenya like Nakynhaivas, Uchumi, Tuskys, and Jade use
EAS anti-shoplifting products and systems to cwidon shoplifting The system is designed to be
placed in entryways, doorways and aisles whilettys are placed on expensive goods such as

perfumes, cloths etc

Logistics Systems also take advantage of this t@olgy to enhance efficiency of service delivery
and reduction of cost. According to Auto-ID Cen(002) and Prater, et al (2005) as cited by
Bottani (2008), RFID technology is experiencingiaareasing diffusion for the optimization of

many logistics systems. Jones et al (2004) as byedottani (2008), further comments that the
main reason for RFID adoption is the capabilityagfs to provide more information about products

than traditional barcodes.

RFID is today being utilized in manufacturing inthiess where production lot, components type,
part number, serial number, model are among prodiatet that can be stored into the tag chip and
documented in form of an EPC for future referer@mewu & Badejo (2006) point out that RFID
systems allow the tracking of work-in-progress utoanobile manufacturing and in computer

hardware manufacturing. Shoewu & Badejo (2006htrripoints out that such technology allows
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managers to track goods through the manufactuniagegs and then the tags can either be reused
on other products coming down the assembly lingheyy may stay permanently fixed to the
product to provide a secure serial numiganran & Laughlin ( 2011) emphasizes that RFID lban
used in the manufacturing industry, tags can bacla¢td to items that are moving through the
factory on conveyer belts or being moved aroundtajf on trucks or forklifts. As the tags move
around the factory floor or the warehouse they fsseaders and the tags can be then tracked

using a database or a similar data storage system.

In the supply chain industry, goods need to bevdegd in the right time at the customer premises.
They also need to be tracked when they are beamgported for security reasons. According to Li
et al (2006) as cited by Sarac, et al (2008), Rteidhnologies can contribute in different ways in
supply chains through their advanced unique idieatibn and real-time communication properties.
Through the unique code of each tag and the easafexanning, RFID can improve the accuracy
and speed of processes and the traceability andghmdlity of products throughout supply chains.
It can also reduce handling and distribution cestd increase sales by reducing stock-outs. RFID
can ameliorate the efficiency of current supplyicbabut also may support the reorganization of

supply chains to drastically enhance their ovgraiformances.

Items in the library need to be tracked and trateshy point in time so that the users do not waste
time searching for them. Golding & Tennant (2008derthat Libraries are fast growing adopters of
RFID as the technology promises to relieve repetisitrain injury, speed patron self check, reduce

pilferage and provide accurate and timely inventognagement.

The retail industry is also applying the technoldgyameliorate customer service. Kaur et al.
(2011) observe that retailers such as Best Buyrdvidtarget, Tesco and Wal-Mart are in the
forefront of RFID adoption. Kaur, et al. (2011)yther explains that these retailers are currently
focused on improving supply chain efficiency andking sure the product is on the shelf when
customers want to buy. iBottani (2008) points out that larger retail playdike WalMart and

Target have re-evaluated their mandate for alheirtsuppliers to use RFID technology.

According to Swedberg (2011) French supermarket peomy Auchan Group will use radio
frequency identification to manage its 1.8 milli@usable plastic produce crates as they move from
grower to Distribution Center (DC) to store, antbtigh the washing process. The RFID solution,

developed and implemented at Auchan's produce D@s the past two years, is intended to
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provide the firm with an eye on its leased contanand with proof that they are being moved in a

timely fashion, and washed according to EU requéinets

Owunwanne & Goel (2010) suggests that RFID candsteld in the cloud to enable its usage by
small and medium size organizations or any orgdoizathat cannot afford the cost of
implementing the entire technology. Since the RKplementation has been hampered by high
costs and unreliable hardware which resulted inyr@aganizations (manufacturers and retailers)
being reluctant to invest heavily in the technologe pay-as-you-go approach and/or the on-
demand services approach will enable them belieat the maturity level of RFID is enough to

deliver a return on their investments.

In sport RFID technology is used in tracking gadflb so that the balls can be easily located during
the game and hence reduce the chances of themg&isit and time being wasted in trying to
locate them. The technology is also applied inkirag athletes in order to prevent cheating.
According to Yonga (2014) the Nairobi Diamond RuacR Director Barnabus Korir said that
2,000 athletes had registered so for the eventlilatsee the introduction of electronic time
equipment. Korir added that every athlete will haveéme chip on their running number so as to
arrest any cases of cheating and also to get theatdinishing time. The athletes will wear

running bibs fitted with RFID technology for thedii time in Kenya.

Tracking of valuable goods as they are transpdrted one airport to another by airlines is an area
where RFID is being applied. Baggage applicatiors laecoming very popular in airports.
According to Conway (2001) as cited by Shoewu &lé&a (2006) RFID tags could be used to
track and identify airline luggage and passeng®eeasing national security, speeding up luggage
sorting and transfer, and decreasing expendite®dtmg from heightened security measures. The
IATA believes this technology has countless potdrienefits for simplifying passenger travel for
airports and airlines. According to Mylyy (2007) eed by Kochar & Chhillar (2010), true
benefits of RFID technology can be realized onlyewtthe tracking information from RFID
components is efficiently included into businesgl@ations. It is for this reason that this study
seek to improve efficiency of serving customer tigto the implementation of RFID Technology.

2.6 Related work

Different scholars have come up with different nedea trying to solve the queuing problem in
retail stores. Miwa & Takakuwa (2008) in their sfuzhlled simulation modeling and analysis for
in-store merchandizing of retail stores with enlhaénformation technology, proposed and

constructed aimulation model of customer behavior. They usexlrttodel to examine customer
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flows, particularly the customer waiting times la¢ tash register in a retail store. In their makel
customer’s movements were examined, and then, thewvement was simulated. The simulation
model was designed and developed to make use ot BbiSales (POS) data. The simulation
programs were written in Arena Kelton et al, (200/f)e proposed model comprised of three major
logical subsystems, that is, Time Control subsystiesigned to create entities or customers.
Category Allocation subsystem designed to readldhation of gondola display and Customer
Flow subsystem designed to read a series of st®é@d data and to move customers inside the
retail store. There preliminary simulation expenmseindicated that when customers arrived at the
store, customer waiting time became longer, urnlessadditional cash registers and systems such
as RFID were allocated to deal efficiency whendifecame backed up. They further proposed
scenarios on space allocations of items, IC (lategk Circuit) tags and layout design as a way to
reduce customer waiting time and congestion intailrgtore. They explain that it was shown that
the advanced information technology including I@stallows for efficiency in transaction at the

register in a retail store.

(Miwa & Takakuwa, 2008) further explain thas soon as a customer puts a basket of all items on
the stand of the RFID at the register, the totabamt for the items is displayed on the screen. They
argue that, by introducing IC tags, time to reactbdes of all items can be eliminated. Through a
series of simulation experiments, they examined howch customer waiting time can be
minimized by leading the customer to the shortegister line, adopting IC tags, and changing
allocation of items on the shelves.

This study borrows, modifies and enhance a lot ftbenstudy of (Miwa & Takakuwa, 2008). The
customer flow in a retail store diagram is borrova@d modified to suit Kenya supermarket setting.
Initially it looked like figure 2.4 but it now loaklike Figure 1.1.

Go into a store —  Arrival time
!
Select gooc Shopping time

(Moving and selecting time)

'

Stand in line at tt register Time you start waiting
Waiting time
Pays a bill at the regis Time marked in POS
y

Transaction time

Depart the stol

—v  Departure time
Figure 2.7.Customer Flow in Retail Store, Adopted from Miwal &akuwa, (2008)
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Miwa & Takakuwa, (2008) view the Customer Flow in a Ret@ire to be a linear process where
a customer godato a store, select goods, stand in line at thester, pays a bill at the register and
depart the store. This study views the CustomewFds a cyclical process where the customer
checks in, picks the RFID Cart/basket, select gopdsh the cart/basket to the RFID till, the goods
are all scanned at once, the customer pays thehgilgoods are packed and the customer checks

out of the supermarket as shown in figure 1.2.

Miwa & Takakuwa (2008) proposed and constructethraulation model of customer behavior to
simulate and analyze how customer waiting time affiscted by additional cash registers and
systems such as RFID. The simulation programs wetten in Arena Kelton et al. (2007). In this

study a prototype called CMM was designed, testetlimplemented in a supermarket to improve
efficiency of serving Customers. The prototype wasigned using visual basic 6.0, My SQL 4.1,
My SQL ODBC 3.51 driver and Crystal reports 8.5.

Miwa & Takakuwa (2008) point out that it is necessarglitain “Purchase of Sales” data instead
of “Point of Sales” data. Hence, the times marked®OS data themselves cannot be used in the
simulation and some modifications to the data sthbel performed before executing simulation. In
this study the prototype collects the correct diatduding data for each purchased stock item and
the customer who purchased it in real time as tlsoeers do their shopping hence no need for
modification of data because they provide the p&zilire on the ground.

Last but not least apart from the customer waitinge which was used by Miwa &akakuwa

(2008) as performance measure, In this study tleekcin time, shopping duration, basket time,
gueuing duration, receipt time, packing duratisansaction duration, total transaction time, total
shopping time and checkout are all measured togwe detailed information about what happens

when a customer checks in and out of the supermarke
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CHAPTER THREE
METHODOLOGY

3.1 Research Development Methodology

The study adopted iterative research designs Wa20iR). It was adopted because it is a cyclic
process where a prototype is designed, testedyzathland refined. Based on the results of testing,
changes and further refinements are then madeeomdst recent iteration of a design with a view
of ultimately improving the quality and functiongliof a design. Aorototype of RFID technology
Cart/basket and Cart Management Module (CMM) whached as Point of Sale (POS) was
designed, tested, analyzed, and refined. It was thter simulated in a supermarket to obtain
results for further analysis. Prototyping wasdubecause of the benefits that prototyping offered
which included the designer being able to get Jkideedback, reduced development time,
reduced cost and increased user involvement inrédeearch. Dynamic Systems Development
Method (DSDM) life cycle was used to ensure. actiger involvement, quick decision making ,
product delivery and fitness for business purpaséha basis for which the product was assessed
Chaffey(1998). Lastly, Incremental prototyping wased so that the final product is built as
separate prototypes(Kelly & Rector, 1989). The &hegccheckout module and, RFID POS module

were built as separate prototypes and later cordimgether to form the system.

3.2Sampling Technique

In this study purposive sampling technique Calmdari& Calmorin M (2007), was used due to the
nature of items sold in supermarkets and cost dDR&bels. With help of supermarket attendants,
the researcher used Judgment to select the sampieslecide the sample size. This is because
labeling all 400,000 stock items in the supermavkiét RFID labels proved to be costly due to the
high cost of RFID labels. The unit cost per lababw31.5 exclusive of import duty. To add on that
refrigerated stock items needed ruggedness RFIEldathich are even more costly than the labels
used in the study. Last but not least, some sitecks are slow moving yet the study was to be
conducted within a limited time frame hence thalgtwas restricted to only a few stock items. For
this case sugar, bread, flour and non refrigeratekl were selected to be used for the study. The
customers were shown how to use RFID Technologybeaket and encouraged to shop with it as
data was collected by the CMM (POS).

3.3 Data Collection Procedure

The designed RFID Technology cart/basket and CMMewsted and taken to the target

supermarket. The supermarket attendants were trainehow to use the new system. Each and
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every shopping basket was uniquely identified usingRFID label. In general supermarkets have
about 400,000 stock items. The study purposivelgeted a sample size of 631 stock items that
were labeled with 1500 RFID tags and 150 customeFhe number of stock items that were
labeled was as follow:

Table 3.1: RFID Labels Distribution by Product Category

No Product Names Product No of RFID
Category tags per

1 SUPA LOAF BREAD 400G Bread 150

2 AKIYDA WHITE BREAD 400G Bread 150

3 UNGA SOKO 2KG Flour 150

4 UNGA JOGOO 2KG Flour 150

5 UNGA PEMBE 2KG Flour 150

6 UNGA HOSTES 2KG Flour 150

7 KCC GOLD CROWN TFA 500ML  Milk 150

8 FRESHER WHOLE MILK 500ML  Milk 150

9 SUGAR MUMIAS 2KG Sugar 150
10 SUGAR SONY 2KG Sugar 150
Total | 1500

Two RFID readers namely the Check in/Checkout Rid&der and Till RFID reader were placed
at the entrance/ exit of the supermarket and atilhd@he Check in/Checkout reader clocked the
time the shopping basket went passed it after bpioged by the customer to shop and later
clocked when the basket was returned after theomest left the supermarket. The till reader
clocked the time that shopping the basket wasdbroat the till by the customer including the time
that each and every tagged stock item in the basketread by the till reader.

3.4 Data Analysis

Descriptive statistics , that is measure of cénénradency and dispersion was used to analyze the
data Sims (2004). The mean was used as a measoeatodl tendency while Standard Deviation
was used to measure dispersion. Descriptive statigtas used to show or summarize data in a
meaningful way to allow patterns to emerge fromdha&. It was chosen due to the nature of data
that was being analyzed.
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CHAPTER FOUR

4.1 SYSTEM DESIGN

4.1.1 Hardware and Software Requirements
The hardware and software requirements are asatedidelow:

Hardware Requirement

Pentium Ill processor and higher with an RS232 por
UHF Medium Range Reader - DL930

Important performance

Support protocol ISO18000-6C EPC Gen2 / ISO18000-6B
Working frequency ISM 902MHz ~ 928MHz, Or 920MHz ~ 925MHz
Customization 860MHz ~ 960MHz

Working mode by software

Transmit power 20dBm ~ 30 dBm (set by software)
Read-Write performance

FHSS or working mode of fixed frequency pulse traitisng set

Read speed

The average read time for single card is less 1ians per 64

bits
Read distance 4m ~ 8m (tag and environment dependent)
Write speed 8bits less than 30ms
Write distance 2m ~ 4m (tag and environment dependent)
Read prompt Buzzer
Data Port interface
USB Port Yes
RS232 Port Yes
RS485 Port Yes
Weigand Port Weigand26/34
Trigger port Yes

TCP/IP Port (RJ45) Yes
Working environment

Working temperature  -30°C~ 70°C

UHF DL9700 Desktop UHF Reader/Writer

Important performance

Support protocol ISO18000-6C EPC Gen2 /1SO18000-6B
Working frequency ISM 902MHz ~ 928MHz, Or 920MHz ~ 925MHz
Customization 860MHz ~ 960MHz

FHSS or working mode of fixed frequency pulse
transmitting set by software

Transmit power 17dBm

Read-Write performance

Working mode

Read speed

64 bits
Read distance 10cm ~ 15cm (tag and environment dependent)
Write speed 8bits less than 30ms

20
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Write distance 10cm ~15cm (tag and environment dependent)
Read prompt Buzzer

Data Port interface

USB Port Yes

Working environment

Working temperature -30°C~70°C

iv.  UHF RFID Label -02

Label specifications

EPC Gen 2 UHF RFID Labels used in a wide rangessétatracking applications, such as
document tracking, library management, parcel iragletc.

Type: Contactless R/W

Operating Frequency: UHF (860~960MHz)

Size: 97*15mm or 101.6*50.8mm (others upon request)
Read Range: 1m ~ 10m (Reader and environment degend
Housing Material: Paper

Operating Temperature: -40° C to +80° C

Package: 2500 PCS / Roll

Software Requirement
i. My SQL 4.1 or higher
i. My SQL ODBC 3.51 driver or higher
iii.  Crystal reports 8.5 or higher
iv. CMM1.0

4.2 Context Diagram Existing System

Customer

Regeive purchased

tock items Payment for Stoc
items
—
i Purchased
Reqlslss‘:l:::;entor) stock items Su permarket_
Sales Manager vy POS | attendant/ cashier
Get inventory

Qirt/

Redord Stock itemsY1€W Stock itqms

Inventory Clerk

Figure 4.6: Current POS Context Diagram
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4.2.1 Data Flow Diagram of the Existing System

> Customer Transaction File
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Figure 4.7: Existing System DFD
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4.2.2 Data Flow Diagram of the Proposed System

> Customer Transaction File
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Process a salq
Purchase receipts
Payment
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Figure 4.8: Proposed System DFD
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4.3 Existing System Program Flaw Chart
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Figure 4.9: Existing System Flow Chart
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4.3.1 Proposed System Program Flow Chart
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Figure 4.10: Proposed System Flow Chart
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4.4 Measurements byCart Management Module (CMM)

The following data items were collected from theethRFID readers by the CMM:

I.  Check in/ Check Out RFIDReader
The Check irreader reads the tag number on the shopping basketecords the check in time.
The check in time is assumed to be the time the@mhg basket went past the check in RFID
reader after the customer picked the basket ananemmed shopping. This reader also records the
checkout time which is the time the customer ledt supermarket after the goods are packed.

. Till RFID Reader
The Till RFID reader reads and records the tag timquely identifies the basket, all the RFID
tagged stock items in the basket and the timeethett and every stock item was read.
From the data collected by the two readers, tHevimhg formulae were derived:
I.  Check In TimeCIT )= the time that the customer arrived at the supekat
ii.  Checkout TimeCOT)= the time that the customer left the supermaaketr shopping
iii. Basket TimeBT) = the Time that the RFID tagged Basket was plamethe till reader for
scanning of stock items to start.
Iv. Read TimeRT) = The Time that each stock item on the basket wad after the RFID
tagged basket is placed on the till reader
v.  Shopping Duratior§HD)= Basket TimeBT)- Check In TimeCIT)

SHD=BT-CIT
vi.  Queuing Duratior@D) = Read TimeRRT) - Basket TimeBT)
QD =RT-BT
vii.  Receipt TImeRET) = the time that the receipt was generated aft@nrsing all stock items

on the RFID tagged Basket
viii. ~ Transaction Durationl(D) = the time taken for the transaction to be preed$y CMM
Transaction DuratioiTD) = Receipt TImeRET) - Basket TimeBT)
TT=RET-BT
ix.  Packing Duratior?D) = Time taken to pack purchased stock items
Check Out TimeQOT)- Receipt TImeRET)
PD=COT-RET
X.  Total Transaction Timd(TT)= Queuing Duration @D)+ Transaction DurationTD) +
Packing DuratioriD)
TTEQD+TD +PD
or
Total Transaction TImel({T T) = Checkout Time@QOT) - Basket TimeBT)
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TTT =COT - BT

xi.  Total Shopping Time by RFID readeff§T) = Checkout Time&fOT) — Check In
Time(CIT)
TST=COT-CIT

4.5 System Testing

To ensure that the CMNMheets its design requirements and behaves as esdpdgnhctional and
non functional testing was done Graham, et al §00Jnder functional testing, unit testing was
carried out to ensure that individual software mesworked as per requirements, modules that
had undergone unit testing were then subjectedtégiation testing to ensure that when integrated
together they would perform specific tasks andvéets as required. System testing was then done
on the entire system to remove errors and buggs. &tseptance testing was done to ensure that all
systems requirements have been met and that ensl-aisé customers have tested the system to

ensure that it met all their requirements.

Under non functional testing, usability and comipiéity testing was done. In usability testing, the
ease in which the users can access modules wasdemts User learnability, efficiency,
satisfaction, memorability and errors were all ¢dered. Last but not least the new system and it’s
hardware was tested to ensure that it was compatilth the operation system, hardware and the
database system at the supermarket.

4.6 System Implementation

This kind of system is new and has not yet beenamented in Kenyan supermarkets before;
hence there was need for risk control in ordentmcha scenario where the supermarket is unable
to operate normally due to unforeseen softwareaatlare issues. In order to mitigate such issues,
both pilot and parallel implementation softwareattgy were used. The pilot strategy is generally
usedwhen a new system replaces the old one in one tigerdaut only on a small scale which

applies to the proposed system. The parallel implgation strategy was also employed.
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CHAPTER FIVE
DATA ANALYSIS
5.1 Introduction

In this chapter, data analysis is carried out antime taken by the customer to carry out different
activities in the shopping cycle. A total of 150stamers and 631 RFID tags where used in the
study. The total and mean shopping duration, q@eularation, transaction duration, packing

duration, total transaction time and total shopginge were calculated from the data sets that were

collected by CMM for each and every Stock item thias purchased during the research.

5.2 RFID tags per Product Category
A total of 631 RFID tags and 150 customers andpgksuarket were involved in the study. The

number of RFID tags used per product categoryasvahin table 5.1.:

Table 5.1:Number of RFID Label Used by Product Category

No Product Names Product Quantity
Category

1 SUPA LOAF BREAD 400G Bread 147

2 AKIYDA WHITE BREAD 400G Bread 65

3 UNGA SOKO 2KG Flour 64

4 UNGA JOGOO 2KG Flour 45

5 UNGA PEMBE 2KG Flour 59

6 UNGA HOSTES 2KG Flour 27

7 KCC GOLD CROWN TFA 500ML Milk 74

8 FRESHER WHOLE MILK 500ML Milk 59

9 SUGAR MUMIAS 2KG Sugar 58

10 SUGAR SONY 2KG Sugar 33

Total Stock Items 631

5.3 Analysis of the shopping Duration

The shopping duration (SD) is the time taken bydirgtomer to pick the stock items on the shelves
and place them in their shopping basket. SD whsileied by subtracting the Check in Time from
the Basket time. The Basket Time was the time thekét was placed on the RFID till by the
customer so that the content of the basket is aatioally read by the CMM. The SD was

measured in seconds and is calculated using fallgpdarmula:

Shopping DurationgD) = Basket TimeRT) - Check In TimeCIT)
SD=BT-CIT
Table 5.2.1 show the frequency of shopping durattwrcustomers after the SD is calculated and
this frequency table generated. The mean SD amdiata deviation (Std. Deviation) of SD were
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3.36 and 2.442 seconds respectively. This is showiable 5.2.2. The Std. Deviation is small, thus
indicating thathe data points for the SD tend be very close ¢ontiean and hence to each other.
The mean SD was directly determined by customedemece and behavior. Figure 5.1 below,
shows that majority of the customers prefer to stoopp to a maximum of between 1001 — 1200
seconds. These indicates that this kind of custenlike spending less time shopping. They
contributed positively to the mean. However, thees a cross section of customers who preferred
to spend up to between 1401-1600, 1601-1800, 1800;23001-3200, 3201-3400 and 3401-3600
seconds. Table 5.2.1 shows that the sum of theguéncies is meager as compared to the rest.

Such customer contributed adversely to the mean SD.

Table 5.2.1:Shopping Duration

SD Frequency Percent Valid Cumulative Percent
Percent
<= 200 23 15.3 15.3 15.3
201 - 400 42 28.0 28.0 43.3
401 - 600 32 21.3 21.3 64.7
601 - 800 22 14.7 14.7 79.3
801 - 1000 10 6.7 6.7 86.0
1001 - 120C 12 8.0 8.0 94.0
1201 - 140C 3 2.0 2.0 96.0
1401 - 160C 2 1.3 1.3 97.3
1601 - 180C 1 7 7 98.0
1801 - 200 1 7 7 98.7
3201 - 340C 1 7 7 99.3
3401 - 360( 1 7 7 100.0
Total 150 100.0 100.0

Table 5.2.2:Mean Shopping Duration

Mean SD

Valid 150

Missing 0
Mean 3.36
Std. Deviation 2.442
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Figure 5.1: Customer Shopping Duration

5.4 Analysis of the Queuing Duration

The Queuing Duration (QD) is the time taken by ¢thetomer to stand at the till as the customer
waits to be served. QD was ascertained by suhtiatiie Basket Time (BT) form Read Time (RT).
The RT was the time each and every stock was sddm&€MM through the RFID reader. Read
Time was directly determined by the RFID Technoloflye formula for QD is shown below:

Queuing Duration@D) = Read TimeRT) - Basket TimeBT)

QD =RT-BT

The result is the time taken by each and everydiask the queue which is equal to time taken by
the customer to queue on the line. The QD was unedsn seconds. A frequency table of the QD
was then created to derive more meaning form the dgets. Table 5.3.1 shows frequency of
Queuing Duration for customers. Table 5.3.2 shdws the mean QD and the Std. Deviation were
1.68 and 1.302 seconds respectively. The Std. Dewias small, thus indicating thahe data
points tend be very close to the mean and heneadb other. Figure 5.2 shows that majority of
customers queued for <=3 seconds hence positiwgliributing to the mean QD. The remaining
customers queued for between 4 and 8 seconds, wiastthe maximum time taken by the RFID
reader to read the content of the basket duringsthdy. This is also attributed to them having
many goods on their baskets. A mean QD of 1.68r&krc@and a standard deviation was 1.302
seconds indicates that RFID technology improvescieficy of serving customers in the

supermarket by drastically reducing the QD to lsé8ondfor each and every customer. Miwa &
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Takakuwa, (2008) agree that advanced informatiamnelogy including IC tags allows for

efficiency in transaction at the register in a ifettore.

Table 5.3.1: Queuing Duration for customers

QD Frequency Percent Valid Percent Cumulative Percent

<=0 99 66.0 66.0 66.0
1 28 18.7 18.7 84.7
2 9 6.0 6.0 90.7
3 9 6.0 6.0 96.7
4 1 v v 97.3
5 1 e v 98.0
6 2 1.3 1.3 99.3
8 1 g A 100.0

Total 150 100.0 100.0

Table 5.3.2: MeanQueuing Duration

Mean QD

Valid 150

Missing O
Mean 1.68
Std. Deviation 1.302
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Figure 5.2: Customers Queuing Duration
5.5 Analysis of the Transaction Duration

The Transaction Duration (TDg the time taken for the transaction to be processet) the CMM

from the time the shopping basket is placed ortihentil the receipt is printed. TD was calculdte
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by subtracting the Basket Time form Receipt Timie Receipt Time is the time that the receipt
was generated by the supermarket attendant atltiiene formula for QD is shown below:

Transaction DurationiTD) = Receipt TimeRET) - Basket TimeBT)

TD = RET - BT

TD begins just after the QD is over. Figure 5.4vghaohat majority of the transaction took place
between 6-10 and 11-15 seconds. This continuese upetween 31-35 seconds due to the fact that
TD is affect by human behavior since it is the sopeket attendant at the till who carries out the
transactions with the aid of the computer softwamd RFID reader. It should also be noted that
some customers may delay the attendant from gemgridte receipt by taking time to get money
from their wallets after the bill has been declabgdhe attendant. Nonetheless Table 5.4.2 shows
that the mean TD and the Std. Deviation of TD w2 and 1.181 seconds respectively. This
indicates thathe data points are very close to the mean andeheneach other. This contributes
positively to Improving the Efficiency of Servingu§tomers in the supermarket. This further
Indicates that RFID technology has a short TD whictern improves efficiency of serving
customers in the supermarket by drastically redutime spent by customers on the queue while
waiting for the transactions to be completed. Arsi® also contributes to the customer spending
less time in the shopping cycle and encourages therome back. Table 5.4.1 show Transaction

Duration for customer frequency table.

Table 5.4.1:Transaction Duration for customers

TD  Frequency Percent Valid Percent Cumulative Percent

<=5 2 1.3 1.3 1.3
6 -10 84 56.0 56.0 57.3
11-15 41 27.3 27.3 84.7
16 - 20 10 6.7 6.7 91.3
21-25 7 4.7 4.7 96.0
26 - 30 1 v e 96.7
31-35 5 3.3 3.3 100.0
Total 150 100.0 100.0

Table 5.4.2:Mean Transaction Duration

Mean TD

Valid 150

Missing 0
Mean 2.73
Std. Deviation 1.181
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Figure 5.3: Customers Transaction Duration

5.6 Analysis of the Packing Duration

The Packing Duration (PD3$ the time taken by the attendant in charge okipacthe purchased
stock items to pack them in paper bags once thédmsl been paid by the customer. This time may
be affected by human factors like the fatigue, mand morale of the packing attendant. PD may
also be affected by the number, type and sizeamkstems purchased by the customer. It should
also be noted that PD may not be directly influenby RFID technology used in this study
because it was not used in packing the goods. PDcatgulated by subtracting the Receipt Time
form Check out Time. It was assumed that immedjated goods are packed, the customer walks
out of the supermarket hence this time includegithe taken by the customer to walk from the till
to the exit of the supermarket. The formula foriBBhown below:

Packing DurationR®D) = Check Out TimeQOT) - Receipt TimeRET)

PD=COT-RET

Figure 5.4 shows that majority of the stock itemeravpacked between 0-50, 51-100,101-150 and
151- 200 seconds. It is also observed that to packe stock items, it took up to between 401 to
450 seconds. This is attributed to large quantafestock items that were being packed. However,
the mean PD was 2.63 seconds while the Std. Dewmiatf the PD was 1.138 indicating tllae
data points are very close to the mean and hen@adhb other. Table 5.5Racking Duration

frequency table while table 5.5.2 shows the MeaskiRg Duration.
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Table 5.5.1Packing Duration

PD Frequency Percent Valid Percent Cumulative Percent
<=50 6 4.0 4.0 4.0

51-100 81 54.0 54.0 58.0

101 - 150 43 28.7 28.7 86.7

151 - 200 13 8.7 8.7 95.3

201 - 250 2 1.3 1.3 96.7

251 - 300 3 2.0 2.0 98.7

351 - 400 1 v v 99.3

401 - 450 1 N4 7 100.0
Total 150 100.0 100.0

Table 5.5.2MeanPacking Duration

Mean PD

Valid 150

Missing 0
Mean 2.63
Std. Deviation 1.138
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Figure 5.4: Customers Packing Duration
5.7 Analysis of the Total Transaction Time

The Total Transaction Time (TTT3 the time taken for the transaction to be promgsssing the
RFID technology. TTT was ascertained by addingQeuing Duration, Transaction Duration and
Packing Duration. It is also calculated by subtrerthe Checkout Time from the Basket Time.

The formulae for TTT are shown below:

34



Total Transaction TImel{T T ) = Queuing Duration@D) + Transaction DurationTQ) + Packing
Duration PD)
TTT =QD+TD +PD or
Total Transaction TImel({T T ) = Checkout Time@QOT) - Basket TimeBT)
TTT = COT - BT

TTT was determined by the speed of the RFID Tedauyln use, the speed of customer to paying
the bill, the speeds of attendant at the till amel $peed attendant packing the goods. Figure 5.5
shows that majority of the TTT took place betweanges of 51-100 and 101-150 second. Table
5.6.2 shows that mean TTT and the Std. DeviationT®T were 2.82 and 1.204 seconds
respectively. This indicates that data points are very close to the mean and heneadh other.
The mean TTT further indicate shopping using thdCRtechnology has a short TTT hence it
improves efficiency of serving customers in theesuparket by drastically reducing time spent by
customers on the queue while waiting for the tratisas to be completed. Table 5.6.1 shows Total

Transaction Time frequency table.

Table 5.6.1:Total Transaction Time

TTT Frequency Percent Valid Percent Cumulative Percent

<=50 1 g g g
51-100 73 48.7 48.7 49.3
101 - 150 52 34.7 34.7 84.0
151 - 200 12 8.0 8.0 92.0
201 - 250 6 4.0 4.0 96.0
251 - 300 4 2.7 2.7 98.7
401 - 450 2 1.3 1.3 100.0

Total 150 100.0 100.0

Table 5.6.2:Mean Total Transaction Time

Mean TTT
Valid 150
Missing 0
Mean 2.82
Std. Deviation 1.204
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Figure 5.5: Customer Total Transaction Duration

5.8 Analysis of the Total Shopping Time

The Total Shopping Time (TST) is the time taken the customer to do shopping at the
supermarket. This time was ascertained by subtiathie Check in Time from the Checkout Time.
The formula for ascertaining the TST is shown below
Total Shopping Time by RFID readef§T) = Checkout Time QOT) — Check in
Time (CIT)
TST=COT-CIT

A frequency table of TST was then created in otderalculate the mean TST. Table 5.7.1 shows a
frequency table of TST. TST was determined by tiak®n by the customer to shop, speed of the
RFID Technology in use, the speed of customer yangahe bill, the speeds of attendant at the till
and the speed attendant packing. Table 5.7.2 stimatvsnean TTT and the Std. Deviation of TTT
were 3.96 and 2.517 seconds respectivalkiis indicates thahe data points are very close to the
mean and hence to each othErgure 5.6 below, shows that most of the custorterk between a
range of 201- 400 and 1201-1400 seconds to do shejpping thus contributing positively to the
mean TST. Very few customers continued to shopaup tange of 3401-3600 seconds hence
adversely contributing to the mean TST. It is alswth noting that the availability of the RFID
technology in the supermarket also contributed He tustomers spending less time in the

supermarket hence improving the efficiency of sggwaustomers at the supermarket.
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Table 5.7.1: Total Shopping Time

TST Frequency Percent Valid Percent Cumulative Percent
<= 200 7 4.7 4.7 4.7
201 - 400 37 24.7 24.7 29.3
401 - 600 32 21.3 21.3 50.7
601 - 800 32 21.3 21.3 72.0
801 - 1000 15 10.0 10.0 82.0
1001 - 1200 10 6.7 6.7 88.7
1201 - 1400 10 6.7 6.7 95.3
1401 - 1600 1 v v 96.0
1601 - 1800 2 1.3 1.3 97.3
2001 - 2200 2 1.3 1.3 98.7
3401 - 3600 2 1.3 1.3 100.0
Total 150 100.0 100.0
Table 5.7.2: Mean Total Shopping Time
Mean TST
Valid 150
Missing 0
Mean 3.96
Std. Deviation 2.517
o 7 A Z Z 2 . — =

Total Shopping Time in Seconds

Figure 5.6: Total Shopping Time
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5.9 Comparison between the Old and the New System
It should be noted that the old POS system usesb#neode technology and hence it works

differently as compared to the RFID POS system usedis study. Unlike the RFID Technology
where tracking was possible for each and everyiddal stock item, in the Old system individual
stock items cannot be tracked hence very few pasamean be measured. The system is only able
to capture and store the time stamp of when tls $tock item was scanned using the barcode
reader and the time that the receipt was generateddifference can be calculated and assumed to
the time that the customer queued at the till. #&b8.1 show that the old system has a mean QD of
287 second while the mean QD of the new system68 4econds as shown in table 5.3.2. This
shows that the new system performs better thamltheystem it terms of time. In Figure 5.7 we
can see that majority of the customers queued legtvaetime range of 200-299 seconds. Some
customers queued up to between time ranges of 99Gs&cond. When you compare this to the
new system, majority of the customers queued bdélosecond and the customers who took the

longest time on the queue spent only 8 secondasrsin figure 5.2.

Table 5.8.1: Mean QD OId System

Mean QD Old System

Valid 150
Missing 0
Mean 287
Std. Deviation 112.727
80
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Figure 5.7: Queuing Duration of the Old System

When you compare the old and the new systems imstesf cost, the initial cost of RFID
Technology is high as compared to the existingesgsbut the maintenance and running costs

remain low, this is because, while using the olsteay the supermarket owners have to employ
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staff to be located in different parts of the suparket apart from the security guards at the
entrance so that they can do surveillance on whathdigp lifting hence they have to foot monthly
bills on security and labour cost. RFID technolomponitors and tracks, all stock items
electronically which saves a lot on labour and sgcwost apart from improving efficiency of
serving customers. This explains why in Westernntioes supermarkets are only operated by a

single individual who relays on technologies likEIB.
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CHAPTER SIX
CONCLUSIONS

6.1 Summary

In this study the objective was to investigate hine use of RFID Technology has improved
customer service. To achieve this objective, tseaecher set out with an objective of designing a
prototype of an RFID POS system (CMM) that usesORfeaders to scan stock items at the till.
The researcher drew the context diagram, DFD aagram flaw chart of the existing system. The
researcher then designed the DFD and program teant of the proposed system. Additionally the

researcher came up with the software and hardweagrérements of the proposed system.

The researcher also had an objective to developototgpe of RFID Technology shopping
cart/basket, till and the Cart Management Modul®Q. He attached RFID labels to existing
cart/basket, decided the best position the tilleeaand programmed the CMM using visual basic
6.0, My SQL 4.1, My SQL ODBC 3.51 driver and Crystgports 8.5 or higher

Last but not least the researcher had an objettivevaluate the new system. The results of the
evaluation showed that the old POS system that bese®de Technology has a mean QD of 287
second while the new RFID Technology POS systemalagan QD of 1.68 seconds. The RFID
Technology POS system drastically reduces queuiagnad the till hence it improves Customer
service. The results also showed that with thesgdem, the maximum time taken on the queue is
between 700 and 799 seconds, while the new sysésm maximum time taken of 8 seconds. This
shows that RFID Technology improved customer serbig reducing time spent queuing to pay for

goods at the till and hence improves the efficieoicgerving customers.

6.2 Recommendations

In this study, the modules used to register basketgster stock items, check in, checkout and
RFID processing worked as per the requirement@f#signer, end-users and customers. It would
recommend that a real system with all modules fouma POS be developed for commercial

purposes.

6.3 Suggestion for Future Studies
We would like to recommend that further researetcbnducted on an algorithm that ensures that

RFID labels that have been read by one RFID Readanot be read by any other reader within the

same range or surrounding.
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Appendices

Appendix A: Sample Code

New Basket Registration Sample Code

Dim adoRsdata As ADODB.Recordset
Dim adoRsupdate As ADODB.Recordset
Dim SQLstr, dateStr, Values, cols As String
'‘Block of code used for error management
If txttag. Text = "™ Then
MsgBox "You have not specified the baslestde time correctly.", vbOKOnly +
vbinformation, "Unspecified basket code"
Exit Sub
End If
SQLstr = "SELECT BasketName,Basketid FROMNrtc WHERE Basketid =" +
Trim(txttag. Text) + ™"
Set adoRsFromClientReg = adoCn.GetRecordSet(SQLstr)
adoRsFromClientReg.MoveFirst
Err.Clear
If Not IsNull(adoRsFromClientReg!BasketNarni&en
txtBasketname.Text = adoRsFraer@Reg!BasketName
If txtBasketname.Text =" Then
MsgBox "You have not specified the baskae correctly.”, voOKOnly + vbinformation,
"Unspecified basket"
Exit Sub
End If
txttag. Text = adoRsFromClientReg!basketid
txtCheckintime.Text = Format(Now, "HH:nn:s&)." & Right(Format(Timer, "#0.00"),2)
txtCheckintime.Text = Format(Now, "HH:nn:ss")
txtCheckouttime.Text = "Not yet"
dateStr = Format(Now(), "yyyy-MM-dd")
'‘Block of code is used to register basket

If Len(txttag.Text) <> 0 And Len(txtBasketname.Text O Then

Set adoRs = adoCn.GetRecordSet(SQLstr)
cols = "Serial,Basketname,Basketid,Checkiafdmeckouttime,DateRegistered"

Values = "™ + "0" + "™ + addMySQLQudtetBaskethame.Text) + ™™ +
addMySQLQuote(txttag.Text) + ™™ + addMySQLQuax¢Checkintime.Text) + "™ +
addMySQLQuote(txtCheckouttime.Text) + ", + dates""

SQLstr = "INSERT INTO checkin(" + cols ¥ VALUES(" + Values + ")"

Set adoRs = adoCn.GetRecordSet(SQLstr)

MsgBox "Registration successfully made"

Else

Exit Sub
End If

txttag.Text =

Set adoRsdata = adoCn.GetRecordSet("SELECT
Basketname,Basketid,Checkintime,Checkouttime, DajesfRred FROM checkin ORDER BY
serial ASC")

Set dtgPositions.DataSource = adoRsdata

End If
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Exit Sub

New Stock item Registration Sample Code

Dim res As VbMsgBoxResult

Dim SQLstr, SQLstr2 As String

Dim cols, cols2, Values, Values2 As String

Dim adoRsInsert As ADODB.Recordset

Dim processDate, EndingDate, StartingDate A\§tri

'This block of code is used in error prevention aading the stock item
If Len(txtName.Text) <2 Then
MsgBox "You have not specified the Item NdmebOKOnly + vbinformation, "Unspecified
ltem Name"
Exit Sub
End If
If Len(txttag.Text) < 2 Then
MsgBox "You have not specified the RFID Tdgjease enter the target RFID Tag.",
vbOKOnly + vbinformation, "Unspecified RFID Tag"
Exit Sub
End If
If Len(txtBarcode.Text) < 2 Then
MsgBox "You have not specified the Barcodel3OKOnly + vbinformation, "Barcode”
Exit Sub
End If
If Len(txtBin.Text) < 2 Then
MsgBox "You have not specified the BIN, Steebr Location. ", voOKOnly + vbinformation,
"Unspecified BIN, Shelve or Location"
Exit Sub
End If
If Len(txtBuyingPrice.Text) < 2 Then
MsgBox "You have not specified the BuyingicBr ", vbOKOnly + vblinformation,
"Unspecified Buying Price"
Exit Sub
End If
If Len(txtselling.Text) <2 Then
MsgBox "You have not specified selling pri€e vbOKOnly + vbinformation, "Unspecified
selling price"
Exit Sub
End If
cols = "Serial,Name,RFID,Barcode,Bin,Date,Bugyrice,sellingprice"
processDate = Format(dtpprocess.Value, "yyyw-it")
Values =" + "0" + """ + addMySQLQue(txtName.Text) + ™," + Trim(txttag.Text) + "™,
+ Trim(txtBarcode.Text) + ™™ + Trim(txtBin.Text)+ ™™ + processDate + "™ +
Trim(txtBuyingPrice. Text) + ™,™ + Trim(txtselling ext) + ™"
SQLstr = "INSERT INTO productlist(" + cols  VALUES(" + Values +")"
Set adoRs = adoCn.GetRecordSet(SQLstr)
res = MsgBox("Do you want to Process anotReoduct? If yes, click yes button.",
vbQuestion + vbYesNo + vbDefaultButton2, "Anotheder confirmation™)
If res = vbYes Then
Call cmdCancel_Click
Call Form_Load
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Else
Unload Me
End If
Exit Sub
err_H:
MsgBox Err.Description, vbExclamation + vbOK@nilGeneral data error"

Check In Sample Code

Dim adoRsOrderHist As ADODB.Recordset
Dim adoRsdata As ADODB.Recordset
Dim adoRsupdate As ADODB.Recordset
Dim SQLstr, dateStr, Values, cols As String
'‘Block of code used for error management
If txttag. Text = "™ Then
MsgBox "You have not specified the baslestde time correctly.", vbOKOnly +
vbinformation, "Unspecified basket code"
Exit Sub
End If
SQLstr = "SELECT BasketName,Basketid FROMNrtc WHERE Basketid =" +
Trim(txttag. Text) + ™"
Set adoRsFromClientReg = adoCn.GetRecordSegBQL
adoRsFromClientReg.MoveFirst
Err.Clear

If Not IsNull(adoRsFromClientReg!BasketNanié&en
txtBasketname.Text = adoRsFraer@Reg!BasketName
If txtBasketname.Text ="" Then
MsgBox "You have not specified the badkee correctly.”, voOKOnly + vbinformation,
"Unspecified basket"
Exit Sub
End If
txttag. Text = adoRsFromClientReg!basketid
txtCheckintime.Text = Format(Now, "HH:nn:s&)"." & Right(Format(Timer, "#0.00"), 2)
txtCheckintime.Text = Format(Now, "HH:nn:ss")
txtCheckouttime.Text = "Not yet"
dateStr = Format(Now(), "yyyy-MM-dd")
'‘Block of code is used to register basket

If Len(txttag.Text) <> 0 And Len(txtBasketnamext) <> 0 Then
Set adoRs = adoCn.GetRecordSet(SQLstr)
cols = "Serial,Basketname,Basketid, Ch&akie, Checkouttime,DateRegistered"”
Values = "™ + "0" + "™ + addMySQL@te(txtBasketname.Text) + ™™ +
addMySQLQuote(txttag. Text) + ™™ + addMySQLQuaxeCheckintime.Text) + ™™ +

addMySQLQuote(txtCheckouttime.Text) + ™,™ + datres""
SQLstr = "INSERT INTO checkin(" + cots’) VALUES(" + Values + ")"

Set adoRs = adoCn.GetRecordSet(SQLstr)
MsgBox "Registration sucfely made"
Else
Exit Sub
End If
txttag. Text =
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Set adoRsdata = adoCn.GetRecordSet("SELECT
Basketname,Basketid,Checkintime,Checkouttime, DajesfRred FROM checkin ORDER BY
serial ASC")

Set dtgPositions.DataSource = adoRsdata

End If

Exit Sub
End Sub

CMM( POS) Sample Code

Dim CardNum As Long
Dim Totallen As Long
Dim EPClen, m As Long
Dim EPC(5000) As Byte
Dim CardIindex As Long
Dim readtime, Baskettime As Long
Dim temps As String
Dim s, sEPC As String
Dim ScanModeData(5000) As Byte
Dim SQLstr, dateStr, checkreadtime, checkbaskettiraties, X, cols, SQLstrl, SQLstr2, SQLstr3
As String
Dim ScanTime2 As Double
Dim transid As Long
Dim adoRsFromClientReg As ADODB.Recordset
Dim adoRsGetbasket As ADODB.Recordset
Dim adoRsgetcache As ADODB.Recordset
Dim adoRsdata As ADODB.Recordset
Dim adoRsscans As ADODB.Recordset
Dim adoRsTotal As ADODB.Recordset
Dim adoRstransid As ADODB.Recordset
If (Combo8.Listindex = 0) Then
fCmdRet = Inventory_G2(ComAdr, EPC(0), Tieta, CardNum, FrmHabdle)
If (FCmdRet = 1) Or (fCmdRet = 2) @€mdRet = &HFB)) Then
temps = GetHexData(EPC, Totallen)
finventory EPC_List = temps
m=1
If (CardNum = 0) Then
flsinventoryScan = False
Exit Function
End If
For Cardindex = 0 To CardNum - 1
If (fcloseApp) Then
Exit For
End If
m=m+ EPClen + 1
If (Len(SEPC) <> EPClen * 2)erh
Exit Function
End If
Listl.AddIitem (sePC)
‘call stock details
txttag.Text = SEPC
‘clear textboxes
txtName.Text =
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txtRFID. Text =™
txtamount.Text =
txtVat. Text ="
txttotal. Text ="

'select the basket name
SQLstrl = "SELECT serial,BasketNaBasketid FROM cart WHERE Basketid =" +
Trim(txttag. Text) + ™"
Set adoRsGetbasket = adoCn.GetR8etfEQLstrl)
adoRsGetbasket.MoveFirst
txtbasket. Text = adoRsGetbasket!Bdsame
txtBasketld. Text = adoRsGetbasketkie#id
'select stock item details
Next CardIndex
SQLstr = "SELECT name,RFID,sgjpirice FROM productlist WHERE RFID =" +
Trim(txttag. Text) + ™"
Set adoRsFromClientReg = adoCn.6etRiSet(SQLstr)
adoRsFromClientReg.MoveFirst
txtName.Text = adoRsFromCliergR&ame
txtRFID.Text = adoRsFromClientgfReFID
txtamount. Text = adoRsFromClReqg!Sellingprice
txtVat. Text = Val(Trim(txtamouiiext)) * 0.16
txttotal. Text = Val(Trim(txtVatext)) + Val(Trim(txtamount. Text))
txtreadtime.Text = Format(NowjH:nn:ss") '& "." & Right(Format(Timer, "#0.00"),
2)
‘txtreadtime.Text = Format(N6WH:MM:SS:hh")
txtCheckintime.Text = Format(Ndivong Time")
‘txtCheckouttime.Text = "Not Vet
dateStr = Format(Now(), "yyyy-Mtidl")

'manage start time
checkreadtime = Val(Rigftn(txtreadtime.Text), 2))
checkbaskettime = Val(Right®@{txtStarttime.Text), 2))

'RecieptTimel = RecieptTime
If checkreadtime < checkbaskedtThen
X =60 + checkreadtime
ScanTime2 = X - checldmsme
Else

ScanTime2 = checkreadtimmheckbaskettime
End If
QLstr2 = "SELECT courgfitcode) as itemcode FROM cache WHERE itemcode
="+ Trim(txtRFID.Text) + "
Set adoRsgetcache = adoCn.Get@8et(SQLstr2)
adoRsgetcache.MoveFirst

If adoRsgetcachelitemcode ®hén

'Insert itemdetails in cache
cols =
"RecieptNO,ltem,Quantity,Price, VAT ,ltemcode, StaBasketid,baskethame,Baskettime,Readtime,
Scantime,date”
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If Len(txtName.Text) <> 0 And Len(txtbasket.Texty O Then

Values = " + Trim(txtreceiptno.Text) + ™™ + dMySQLQuote(txtName.Text) + ™," +
addMySQLQuote(txtQTY.Text) + "™ +  Trim(txtamoumext) + ™™ +
addMySQLQuote(txtVat.Text) + ™™ + addMySQLQuadtdfag.Text) + ™™ +

addMySQLQuote(txtStatus.Text) + ™" + addMySQL@e(ixtBasketld.Text) + ™™ +
addMySQLQuote(txtbasket. Text) + "™ + addMySQL@(&tStarttime.Text) + ™™ +
addMySQLQuote(txtreadtime.Text) + "," + addMySQu@pe(ScanTime2) + ™,"™ + dateStr
+ """ SQLstr = "INSERT INTO cache(" + cols + ") VAIES(" + Values + ")"
Set adoRs = adoCn.GetRecordSet(SQLstr)

End If

Else
MsgBox "You have scanned all stock items in the ké#dsart.", vbOKOnly +
vbinformation, "All items scanned"

End If

'populate the grid

Set adoRsdata = adoCn.GetRecordSet("SELECT lteamt@y AS
QTY,Price,ltemcode,Basketname as Basket,BaskeRieagltime,Scantime FROM cache ORDER
BY readtime ASC")
Set dtgPositions.DataSource = adoRsdata

‘count scans
SQLstr3 = "SELECT count(Quantity) as Quantity FROathe"
Set adoRsscans = adoCn.GetRecordSet(SQLstr3)

' adoRsscans .MoveFirst
txtscans.TexadoRsscans!Quantity

Next CardIndex
‘calculate final total

Set adoRsTotal = adoCn.GetRecd(USELECT sum(price)as total FROM cache")
txttotal. Text = adoRsTotal'total

End If
If (ListX.listCount > 0) Then
ListX.Listindex = ListX.listCount - 1
End If
Else
fCmdRet = ReadActiveModeData(ScanModeData(alidDatalength, FrmHabdle)
If (ValidDatalength > 0) Then
temps = GetHexData(ScanModeData, Valid2atgth)
Listl.AddItem (temps)
End If
flsinventoryScan = False
If (fcloseApp) Then
Close
End If
End Function
‘Manage the printing of receipts
Dim adoRsPrint As ADODB.Recordset
Dim adoRsTemp As ADODB.Recordset
Dim adoRsRecieptNo As ADODB.Recordset
Dim Values, SQLstr, SQLstr2, cols, cols2, Values2S4ring
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Dim  checkreciepttime,  checkreciepttime2, X, checkietime, checkbaskettime2,
checkbaskettimetot, checkreciepttimetot, ReciepéliBaskettime As String
Dim TransactionTime As Double
Dim adoRsDelete As ADODB.Recordset
‘block of code for error management
If Len(Trim(txtpaid.Text)) <1 Then
MsgBox "You have not specified the amoyatid by the customer. ", vbOKOnly +
vbinformation, "Unspecified Amount”
Exit Sub
End If
If Len(Trim(txtBalance.Text)) < 1 Then
MsgBox "You have not specified the amoyeatid by the customer. ", vbOKOnly +
vbinformation, "Unspecified Amount”
Exit Sub
End If
If Len(Trim(txttotal. Text)) <1 Then
MsgBox "You have not Scanned any stoekit”, voOKOnly + vbinformation, "Un scanned
stock item"
Exit Sub
End If
If Val(txtBalance.Text) < 0 Then
MsgBox "The amount paid is not enough tod ethe transaction.”, vbOKOnly +
vbinformation, "Under payment"

Exit Sub
End If
frmRptAllCachedOrders.Show
Set adoRsPrint = adoCn.GetRecordSet("SHLE

RecieptNO,Item,Quantity,Price, VAT, ltemcode Stattaaes,l&tld basketname,Baskettime,Readtime,S
cantime,date FROM cache")
RecieptTime = Format(Now, "HH:nn:ss& "." & Right(Format(Timer, "#0.00"), 2)
checkreciepttime = Val(Right$(Reciept€i 2))
checkreciepttime2 = Val(Right$(Recidpi&, 5))
checkreciepttimetot = (checkreciepttin@heckreciepttime2 * 60))
Baskettime = adoRsPrint!Baskettime
checkbaskettime = Val(Right$(Basketti2g
checkbaskettime2 = Val(Right$(Baskettirh))
checkbaskettimetot = (checkbaskettinfjeheckbaskettime2 * 60))
'RecieptTimel = RecieptTime
If checkreciepttimetot < checkbaskettimétoéen
X =60 + checkreciepttimetot
TransactionTime = X - checkbaskettiot
Else

TransactionTime = (checkreciepttimetoheckbaskettimetot) / 60
End If
'‘Baskettime = Val(Mid$(Trim(adoRsPrint!Bastme), 8, 2)) * 1000 +
Val(Mid$(Trim(adoRsPrint!Baskettime), 10, 2))
While Not adoRsPrint. EOF
cols =
"NO,RecieptNO,Item,Quantity,Price,VAT,ltemcode,8&@Basketid,Baskethame,Baskettime, Readt
ime,Scantime, RecieptTime, TransactionTime,CheakiefCheckouttime,ShoppingTime,Date"
Values = "™ + "0" + "™ + addMySQLQ@te(adoRsPrint'RecieptNO) + ™™ +
addMySQLQuote(adoRsPrint!ltem) + ™" + addMySQldpe(adoRsPrint!Quantity) + ™™ +
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addMySQLQuote(adoRsPrint!Price) + ™™ + addMySQIdfe(adoRsPrintlvat) + ™™ +
addMySQLQuote(adoRsPrintlitemcode) + ™™ + addI@;SQuote(adoRsPrlnt'Status) + "M+
""" + addMySQLQuote(adoRsPrint!BasketName) + , +
adleIySQLQuote(adoRsPrlnt'Baskettlme) + "™ + adBRnt'readtime + "™ +
adoRsPrint!ScanTime + ", + RecieptTime + "',"adddMySQLQuote(TransactionTime) + "™," +
MMM+ adoRSPrint!Rite + M
SQLstr = "INSERT INTO bank(" + cols ¥VALUES(" + Values + ")"
Set adoRsTemp = adoCn.GetRecordSet(SQLstr)
cols2 = "RecieptNo,BasketName,Recipdim
Valuesz2 = "™ + addMySQLQuote(adoRePRecieptNO) + ™™ +
addMySQLQuote(adoRsPrint!BasketName) + ™, + ag@K)LQuote(RecieptTime) + "
SQLstr2 = "INSERT INTO reciepts(" + sBl+ ") VALUES(" + Values2 + )"
Set adoRsRecieptNo = adoCn.GetRecordSeg®BZ)L
Wend
Call cmdClose_Click

Checkout Sample Code

Dim adoRsOrderHist As ADODB.Recordset
Dim adoRsdata As ADODB.Recordset
Dim SQLstr, dateStr, Values, cols As String
Dim shoppingTime, X, Y, checkin, checkout As Long
Dim adoRsShoppingtime As ADODB.Recordset
Dim adoRsCheckintime As ADODB.Recordset
Dim adoRsDeletecache As ADODB.Recordset
Dim adoRsReciptNo As ADODB.Recordset
SQLstr = "SELECT BasketName,Basketid,checkietiFROM checkin WHERE (Basketid ="
+ Trim(txttag.Text) + ™ JAND (Basketid LIKE %" ¥rim(txttag.Text) + "%")"
Set adoRsFromClientReg = adoCn.GetRecordSe&BQL
adoRsFromClientReg.MoveFirst
Err.Clear
If Not IsNull(adoRsFromClientReg!BasketNani&en
txtBasketname.Text = adoRsFraer@Reg!BasketName
Set adoRsReciptNo = adoCn.GetRecordSet(ERHL RecieptNO FROM cache where
BasketName="' + Trim(txtBasketname.Text) + ")
If txtBasketname.Text ="" Then
MsgBox "You have not specified the badkee correctly.”, voOKOnly + vbinformation,
"Unspecified basket"
Exit Sub
End If
txttag. Text = adoRsFromClientReg!baisket
txtCheckintime.Text = adoRsFromCliergR&eckintime
txtCheckouttime.Text = Format(Now, "Hiid")
End If
checkout = Val(Right$(Trim(txtCheckadnte. Text), 2))
checkin = Val(Mid$(Trim(txtCheckintineext), 4, 2))
If checkout < checkin Then
X =60 + checkout
shoppingTime = X - checkin
Else
shoppingTime = checkout - checkin
End If
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Set adoRsupdate = adoCn.GetRecordSet("UPDATEckin SET checkouttime =" +

addMySQLQuote(Trim(txtCheckouttime.Text)) + " WHER Basketname="" +
Trim(txtBasketname.Text) + ")

Set adorsupdatebank = adoCn.GetRecordSet("UEDAank SET checkouttime =" +
addMySQLQuote(Trim(txtCheckouttime.Text)) + WHER Basketname="' +

Trim(txtBasketname.Text) + ™)

Set adoRsCheckintime = adoCn.GetRecordSet(AJHD bank SET Checkintime= " +
addMySQLQuote(txtCheckintime.Text) + "WHERE Basi@anhe=""+ Trim(txtBasketname.Text)
+ " and RecieptNO =" + addMySQLQuote(Trim(adoRsiRtNo!RecieptNO)) + ")

Set adoRsShoppingtime = adoCn.GetRecordSelfAJE bank SET shoppingtime = ™ +
addMySQLQuote(shoppingTime) + "WHERE Basketname="Trim(txtBasketname.Text) + ™
and RecieptNO=""+ addMySQLQuote(Trim(adoRsRecipiRézieptNO)) + ")

Set adoRsDeletecache = adoCn.GetRecordSetEDEIFROM cache ")
MsgBox "Your request for updating " +ini(txtBaskethname.Text) + ™ record was
successfuly”, vbOKOnly + vbinformation, "Update sessful”
txttag.SelLength = Len(txttag. Text)
Set dtgPositions.DataSource = adoRsdata
Exit Sub
err_H:
MsgBox Err.Description, vbOKOnly + vbExclamatidGeneral series error”
Resume Next
End Sub
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Appendix B: Sample Screens Shots

Stock Item Register

ﬂ Stock |tem Register

[
4

Search Sting ‘ I Filter A2 You Tupe
Sort By Selingprice -
Filter type
" Product Mame " RFID Tag + Barcode
Print List Llosge
UNGA SOKD 2KG | e200493(390fd71 26c0cdkS H11 20141113 % 103 ~
UNGA S0KD 2KG | e200493(390f6501 26c0cdab H11 20141113 i 103
UNGA 50K 2KG | e200493(390f7bA 26c0cdef H11 20141113 i 103
UNGA SOKD 2KG | e200493(390f6e31 26c0cdbs H11 20141113 %A 103 g
LUNGA PEMBE 2KG) e200493f390fe2A1 26c0ci8b Hi11 20141113 100 2
UNGA S0KD 2KG | e200493(390fe2A1 26c0ci8b H11 20141113 92 100
UNGA PEMBE 2KG| e200493f390fdf 31 26e0af7e H11 20141113 92 100
UNGA PEMBE 2KG) 2004933901531 26c0cid4 H11 20141113 92 100
UNGA PEMBE 2KG| e200493(390/471 26c0cfd1 H11 20141113 92 100 ¥

Shopping Basket Register

X

Search Division | Iv Filter as pou type

Sort By Basketid ~|  Soit Method ﬁ
Filtering fie/d
@+ Alposblefields BasketMame O FFIDTag ‘ List
3 Shopping Basket Details - new E|

SERIAL[BASKET_NAME |BASKET_ID
20000083] 8300 S 20020E75305020927 30071 W D H @ e ®
20000031 | BE00 20020807311 01611 0407 v =
20000032| 300 E20020807911016210408FCF Bl
20000034| 100 E 200Z0R0751 101 63 D40AF TR e300
20000033 200 E 2002060751 101 6410408FD 0
20000035( B700 e20020807311 01651 040afd5 Basket Tag ‘E2DD2DBD?9HD1SB1D4DAFDT
20000030| 400 E 200493 390FEF 7126000070
20000053 B500 E 200493F 3906761 260000 9

Llose

Check in Time Form

_*| Check In Time

gy

Basket Name: | Date j
Basket Tag: |
Check in Time Check out Not yet
Time
Check in Checkout Status Curnentiy
B asketname B asketid Checkintirme Checkouthime D ateReqistered

[ EEN] E2004332F 390F5F 71260 09:59:47 Mot yet 1/22/20158

*

B | r

mn um Save LClose
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Cart Management Module (POS)

¥ cart Management Module - - [RFID POS]

B3 File Records Process controls Reports  Configurations  Help

e

X)
BEE

- Reader Infrmation

e v 501800068
Type ]ﬁ‘SZH Wersion 0383 Prolocl:p EPLCTED

Ma InventoScanTime:

- Communication -

Part: |COM1 :}'

Reader Addr: rﬁ;
Boud 576000 =] | g {00

Open Port

Close Port

- Set Reader Parameter
AddessHEXL [ Baud Rt 57600pe

Paer {30 j' Ma InventorScanTime: WD*TDE:]'

~Work Mode-

Answer mods bt
Sethwork Mode

GetWark Mode
Min FIECIUEHCJJJBDZH:]' M Frequency: 17082 %

[ Single Frequency Point Set Parameter G 7 Cear

1071 00m

Power }30

~Query Tag
LJ E200433F 330F 7431 26C0CDES
E200453F 390FF OB 26COCFC2
E200453F 390FE031 26C0CDE0
E200433F 390F5F 71 26C0CD 70
EZ00 OFEEET2!

- FreqBand Setting
& User band

" Chinese band2
(" U5 band

" Korean band

~Result -

OpenComPort Success L

Checkout Form

=% Check out

MinFrequency. (902 EkHz Max Frequency (90 2mHz Giet Fieader
Info

-Basket/cart details-

Basket name: |B400

Basket ID:

[E200493F330F5F7126C0CD7D)

-Scan Details

Scam: ‘EZGMQSFSMFE&B126(‘0CF9A

Basket Time:|10:16:32 |Read Time:|10:16:34
BEATEEIatoE: Total Scans B
Purchased Goods
| |ltem GTY  |Price |ltemcade Basket |Baskettime |Readtime
} [FRESHER 'wHOLE MILK 500ML 1 45 |E200493F390FB571260B400  [10:09.00  |10:0%00
UNGA PEMBE 2KG 1 100 |E200493F390FFOR126(B400  [10:09.00  [10:0%.00
FRESHER wWHOLE MILK 500ML 1 45 |E200493F390FEIF1260B400  [10:09.00  [10:0%00
FRESHER wWHOLE MILK 500ML 1 45 |E200493F390FE031260B400  [10:09.00  [10:0%00
SUPA LOAF BREAD 400G 1 50 |E200493F390FD0IZGE400  [10:0900  [10:0300
UNGA HOSTES 2KG 1 134 |E200493F390FERBMZEIB400  [10:16:32  [1016:3
*

L« |

Cashy

Basket Mame: ‘8400

close

Basket Tag:

EZ200493F390F5F7126C0CD7D

Check in Time

09:59:47

Check out Time

10:57:03

Check in Checkout Status Currently

[Bazketname [Basketid

[ Checkintime

| Checkouttime

[DateReqistered
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Appendix C: CMM 1.0 Prototype Installation and Configuration Manuals

To install the CMM prototype you will need My SQL1%or higher, My SQL ODBC 3.51 driver or
higher and CMM 1.0 setups. MySQL and MySQL ODBC che downloaded from
http://dev.mysqgl.com/downloads/mysql/

Install My SQL and My SQL ODBC 3.51 driver follovgrthe guideline given by mysqgl.com

MyODBC 3.51 driver configuration Manual
1. Before using this CMM 1.0, you will need to instatid configure MySQL MyODBC 3.51
driver or higher so that CMM connects connectethtovia the driver CMM database. In
my case | am using MySQL MyODBC 3.51 and MySQL 4.0
2. After installing MySQL MyODBC 3.51 using the insttions from mysql.com, click on
start button then click on control panel. Click Administrative Tools then click on ODBC
Data Source and the following form will open:

=] ODBC Data Source Administrator X

[[User DS | System DSN [Fi DSN | Divers | Tracing | Gonnection Paoling [ About |

System Data Sources:

Name Driver [ J
|croRavas | CROracle8 v36 [ Remove |
CRSS SQL Server

CRXMLV3S CRXMLv3E [ Configure... |
Yireme Sample Database  Microsoft Access Driver (*mdb)

= ‘An ODBC System data source stores information about how to connect tc
| the indicated data provider. A System data source is visible to all users
1 = on this machine. in NT senvices
1 [ ok || cancal ol [ Hei

3. Click on File DSN tab then click on Add. The followg form will open

Create New Data Source ]

Select a diver for which you want to set up a data source

Name

5 Microsoft Paradox Driver {"db )
(*.db

Microsoft Text Drives
Microscft Text-Treiby
Microseft Visual FoxPro Diver
Microscft Visusl FoxPro-Treiber |

N
£
€
4
(:
1
1
MySQL ODBC 3.51 Driver I= ‘

4. Scroll down using the vertical scroll bar until yget to MySQL ODBC 3.51 Driver and
click on it then click next. The following form wibpen:

Create Mew Data Source B
Type the name of the file data source you wart to save
this connection to. O, find the location to save to by
clicking Browse.
=y \ [ Bomse. ]
—
<Back ][ Ned> | [ Cancel
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5. Enter CMM then click next button and the click §hibutton and the following form will
open:

MySQL ODBC 3.51 Driver - D3N Configuration, Version 3.51.07 =

This dialag helps yau in cerfiguing the OIDEC Diata Source Name, that you can use to
connest to WyS 0L server
DSH Information

Data Souce Hame:
Desciiptian:

MyS(L Connection Parameters =
Host/Server Namelor IP}
€
Database Name: M [

Port [if not 3305}
SOL command on connect:

[ ok [ caca | [ optons > HTEsIDataEuumel [ Hep |

6. Enter the Host/Server Name (OR IP) should be lastlbr 127.0.0.1 if you intend to install
both the database and CMM on the same machinen@saeinput the IP address of the
server where Mysql database has been installed.

7. InputCMM as the Database Name and Passwoetiasnistrator.

L
-
MySQL ODBC 3.51 Driver - DSN Configuration, Version 3.51.07 e )

This dialog helps you in configuring the ODBC Data Source Name, that you can use to
connect to MySGL server

MySaL Connection Parameters -
Host/Server Namefor 1P} ,mum— m
DatabaseMame: [CMM MH b
User [SHM

Poart [it riot 3306
S0OL command on connect:

[ ok |[ ol | [ Optins»r | [TestDamsowss] [ Hep |

8. Click on Test Data source Button to make sure ybathave connection to the data source.
The following form will open.
This dialog helps you in configuring the ODBC Data Source Name, that pou can use to

connect to MuSEL server
DSN Information

Data Source Mame: I

[lescrintion: | |
MySOL ODBC 3.51 Driver, Version : 03.51.07 %)

MySaL Co

D
.
Host/SGer y Data Source " Connected Successfully to ‘mysgid-4.0.18-nt 111 ‘R

= | ]

Fort [if not 3306); {3306

S0OL command o connect I

oK J Cancel I Options 3> Test Data Source Help

9. Click ok to finish.

CMM 1.0 Prototype Installation Manual

1. To install the CMM 1.0, double click on CMM setuphe following will be displayed on
your monitor.
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== CMM 1.0 Setup

@ Welcome ka the CMM 1.0 installation program,
=

Setup cannot install systen files or update shared files if they are in use.

Before proceeding, we recommend that vou close any applications wou may
be running.

Exit Setup ‘

2. Click OK and the following will appear on your diap.

Click this button ko install CMM 1.0 software to the specified destination
directary.

Directary:

Ci\Program FilesiTalch

Change Directary
Exit Setup

If you wish to change the directory where you wannstall the CMM you can change it
by clicking on change directory. If not click thatlbn above it to continue setup.

3.

4= CMM 1.0 - Choose Program Group

Setup will add items to the group shown in the Program Group bosx,

‘fou can enter a new group name o select one from the Existing
Groups list.

Program Group:
MM 1.0

Exisking Groups:

ACcessories
Aierns 1.0

Microsoft Web Publishing
MySQL Control Center

Continue | Cancel |

4. Click on continue button to continue with the sepupcess.
5. The following progress bar will appear on the daspl

= CMM 1.0 Setup

Deestination File:

CriwWINDOWS system32imsvert.dl

N -

6. Once setup is complete, the following message hithappear on the display indicating
that setup completed successfully. Click OK.
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MM 1.0 Setup was completed successfully,

CMM 1.0 Prototype Configuration Manual

1. Double click on the click on th| Button on the desktop and the following form will
open:

L} Cart Management Mk F 2
_File Records Process controls Reports  Configurations  Help

Database Configurati

ODBCDSH

Server |P No.

ssssss

2. Click on the ODBC DSN dropdown arrow and select Clddthe DSN.
3. Enter the following details:
Server IP NO127.0.0.1
DatabaseCMM
User NameCMM
PasswordAdministrator
4. Click next then Enter supermarket name and thalsit
5. The click next to finish the configurations.

CMM 1.0 Prototype Administration manual

In CMM 1.0 Prototype Users are organized into groups and each groupspedsfic rights and
privileges to access only those controls that hheen granted to them by the Systems
Administrator. The Administrators has rights andvifgges to access any controls in the system.
But they are not able to know passwords of systeersusince they are hashed. This part will be
divided into three parts which are as follows:-

1. Managing user Groups.
2. Managing Users.
3. Changing User Passwords.
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Managing User Groups

1. To login into the CMM 1.0 Prototype as the Admirasbr , click on thiJ Button on the

desktop and the following form will open:

User Name |Administrat0r |

Paszwaord | xxxxxxxxxxxxx |

Group

2. Input your user name @giministrator , Your password i&dministrator and your group
is Administrator . One you login, you must change your password.
3. Click on OKay button and following form will appean the desktop:

ﬂ Cart Management Module -

File Records Processcontrols Reports Configrations Help

4. On the main Menu, cliconfigurations then clickUser Groups.the following form will
open:-

GroupHame: Administrator

~Group privileg

Insertorp: fres =] Placelrder, [res =] Admin [es =]
Updateqrp res CreateReport: fres ~ General l__IYES =
Deletearp [res =] CaptureData fres =] Backup: fres <]
Printarp: fres =] ShutDawn: fres =]

Wd  DDI  cox |

Giroups. avaiiable 1 Users in his group 1

GroupMame: Insertar) Updatean) D eleteqr Printarp| Admin | Place0rde) CreateR epol CaptureD atd ShutDows
p [Administiator ‘es  [Ves ‘fes es  [Yes  [Yes ‘es ‘es ‘es
Finance ez Ves e Tes Yes Ves Ves Ves Tes

A user group must have a group name and Groupgges. Privileges in this system are as
follows:-

a. Insertgrp which allows a user group to be ableseit records.

b. Updategrp which allows a users group to updaterdsc@ave).

c. Printgrp which will allows a user group to be atddPrint records and reports.
d. Use RFID POS which allows a User Group to be @blese RFID module

e. Create report which allows a User Group to be abtzeate reports.

f. CaptureData which allows a User Group to be abtapiure data.

Shut down which allows a User Group to be able dbutn the system.

Q
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h. Admin which allows a User Group to be able to bet&y Administrators.
i. General which allows a User Group to have very matirights and privileges.

J.  Backup which allows a User Group to be able to Bpdtata?

5. To create &Jser Group, click on this D« button on the tool bar.

DEeNBe

Group privieges
Insergrp = Placelrder - Adriry =
Updategrp: - CreateReport | Benerat =
Deletegrp: = CaptureData: - Backup: -
Piintgip = ShuDown -

Groups available 1 Users in this group ]

Grouph ame: |msertar) Updatear) Deletean] Printarp) Admin | PlaceOrde] CreateR epof CaptureD atq ShutDov:
Administrator Ves [Ves  [Yes  [ves [Tes |V v E
Finance ez Ves Ves Ve ez e Ves Ves e

»

*

[« | ’

6. Input a Group Name and allocate itRights and Group privileges according to the

explanations that have been given abo8aveyour record by clicking thia button on
the tool bar.

RE NG

G

Group privileges
Inzertap: fres = Placelrder: Mo = A -
Updatearp: Yes - CreateReport Yes - General -
Deletearp: Mo - CaptureData: Yes w Backup -
Prirtarp: ez - ShutD own, Yes =

Groups available 1 Users in this group ]

GroupMame: Insertar) Updatear Deleteard Printarp) Admin | Placefirde CreateRiepoq CaptureDiati ShutDo
Adrministrator Tes Tes Tes Vs Tes Yes Yes Ves Tes
Finance Yes  [Yes Yes Yes  |Yes  |Yes Yes Yes Yes

P [Clerk Yes  [Ves No Yes N es Yes Yes

*

Kl | »

To Delete a Group

The system will notify you if you surely watat delete the record, choose yes.

Managing Users

After creating user groups, you will now be reqdito create users accounts under your respective
groups.

To Add a User Account

1. On the main Menu, cliconfigurations then clickUsers.
2. To ADD a new user, clickDe on the Tool bar
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3. Enter the following details as follow:-

a.
b.

C.

d.

User name e.g. Smith, Tom, Jerry etc.

Select the Group name under which the User shalildiider from the
drop down list that you created.

Input the User name as the password and ask tmdaisbange it after
there first Login.Please note that Blank passwords are not acceptable
by this system.

Select the account status as either Enabled obRita

4. To save the record, click thin button on the Tool bar.

To Delete User Account

1.
2.

Click the user account that you wish Delete fromltht.

delete the record, choose

Click on the yes button and the user will be delédtem the system.
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Appendix D: User Manual
Logging into the CMM

1. To logininto the CMM as a normal user, click oisl,,n Button on the desktop and the
following form will open:

User Name ||

Password |

Group I

DOkay I

2. Input your user name, password and select youmpgitwen click Ok to login. The following
form will appear on the desktop

ﬂ Cart Management Module -

File Records Processcontrols Reports Configurations  Help

Note: if you are a new user and you are having problémdogin, contact your
administrator so that your account can be regidtéefore logging into the CMM 1.0
prototype.

Records management

Registering a new basket

Before a shopping basket is used in this applinatiomust be registered in the system. Once
registered, it can be used as many times as pes¥ibl can register as many baskets as you can.
1. To register a new basket, on the menu, click oardescthen click on Basket Register

M Cart Management Module - E”E”E

Process controls Reports Confiqurations Help

Basket Register
Shock Register
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The following form will appear

_*| Shopping Basket Register B E
[ & HE=—H
O Le e
Search Divizion | [¥ Filter as you type
Sart By IEasketid .l Sart Methad IASC 'I
Filtering field
|V i+ Allposible fields ¢ Basket Name " RFID Tag ‘ List
BASKET_ID
200000883 1=E] 6200206753051
20000031 | BEOD e2002080791 11
20000032 | B300 E20020807911
20000034| B100 E20020807911
20000033| B200 E20020807911
20000035| B700 e2002080791 11
20000030| B400 E200433F 330F
20000083] BSOD E200433F 390F

LClose |

2. Click on this button@# on the tool bar to add a new shopping basket fallaving form
will appear

ﬂ Cart Management Module - |;|E|®

Fie Records Processcontrols Reports Configurations  Help

;‘lshsvpir!a‘ﬂaslst_ﬁe.eme'

R OCH &2

‘Search Division | ¥ Fiter as you type

‘SortBy Basketid | SotMethod (a5 =

- Filtering field
& Alposblefields ¢ BasketMame ¢ RFID Tag

3 Shopping Basket Details - new

SERIAL|BASKET_NAME BASKET_ID

20000033] BE00 200205 75305020327 30071
20000031 BE00 2002080731 101611040afc7|  Basket Name:
20000052| 6300 F 20020807311 01621 040AFC] [E30o

20000034 8100 E 2002080791 1016310404FC|
20000093( B200 E20020807971016410404F0)  Basket Tag: |
20000095( B700 e2002080791101 651 040afd5|

20000030 B400 E 200433F 330F5F 71 26COCD 3
20000083| B500 E 200433F 390FE7B1 26C0CD!

3. Input the Basket name then Scan the RFID labehemasket and click on thid button to
save.

Registering Stock Items

In the CMM each and every tock item must be regestendividually and a unique RFID label
attached to it.

1. To register a new stock item, on the menu clickemords then click on Stock Register. The
following form will appear;
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_‘] Stock Item Register |Z||E|fg|

B
4

Search Sting | [v Filter & Y'ou Type
Soit By Sellingprice -
Filter type:
" Product Name " RFID Tag * Barcode
Frrint List List Cloze
Date Buyingprice Sellingprice ~
SUGAR MUMIAS 2KG B 2014-1113 17 250
SUGAR MUMIAS 2KG 000200000804278737 5fede H1Z2 20141113 27 250 B
SUGAR MUMIAS 2KG =200433(3590F7371 26c0cdes H1Z 20141113 217 250
SUGAR MUMIAS 2KG e20020758201028011809a86 H12 2014-11-13 A7 250
UNGA JOGOD 2KG =200433(250f7831 26c0cdel H11 2014-11-13 100 107
UNG& JOGOD 2KG e200433(3530f73b1 26c0cdee H11 2014-11-13 10 107
UNGA JOGOD 2KG =200433(250F77 71 26c0cddd H11 20141113 100 107
UNG4 JOGOD 2KG =200433(350F7dfM 26c0cd 7 H11 2014-11-13 10 107
HNGR& . INGAN 2K5 = PNNASANPRA PReNedef H11 2maa1az inn inz o

2. To register a product, click on this but@ on the tool bar. The following form will

appear

M New Stock Item-<user : administrator> @

1 Product Mame: | | Process Date

RFID Tag: Barcode:
| |

BIM/Location/Shelf | |

| Buying Price: I:l Seling Price ‘ ‘

Process detalls

AL

3. Input the Product name, Scan the RFID label to Wcleed to this product,
bin/location/shelf, Barcode, buying price and sellprice. The barcode is not mandatory.
Click on this button to add the product to yourcktbst.

Attach the RFID label to the stock item. Repeat same for all stock items on after the

other

Shopping Process
The shopping process has three main stages wteathack in, RFID Scanning and checkout.

3 Cart Management Module -
Flle Records ports  Configurations  Help

Checkin
RFID Scanning

Checkout

Check In Process
1. To begin this process, the customer must checkdrpick the RFID basket.

2. On the menu click on process control then clicicback in. the following form appears:
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X

_®| Check In Time

Yy

Basket Name: |BBOO ‘ Date

v 12015 Mar-06

Basket Tag: ‘ ‘

Check in Time |(09-48-42 Check out Not yet ‘

Time

Check in Checkout Status Current
Basketname [ B asketid | Checkintime Checkouttime [DateReqistered
[EE] | e200206753050209273 09:46:36 Mot yet [3/6/2015
* | [ [ \
K L »
I save | Coe |

3. Let the customer to pass close to the check inereale CMM will scan the basket
automatically and save the basket details. The femould be left open always as long as
the supermarket is open for business.

4. To exit from this form click the close button.

RFID Scanning Process

1. The scanning process begins when the basket isgptatthe RFID till.
2. On the menu, click on process control then clickRiFID scanning. The following form

will open:
l] Cart Management Module - - [RFID POS] Q@

B File Records Processcortrols Reports  Configurations  Help

Commurnication Fieader Information

Basket/cart details

Pot /BN~ JﬁszT TEE ¥ Is018000:68
s it Fioloet = eprry 62 Basket name: |:|

Reader ddr: i

10%100m
Baud: | 576006~ addr |00 Bower |30 Max InventoryScanTime. Basket ID: | ‘

Open Port
Hin Frequency: [a02 5Hz Max.Frequency [908 2MHz Gol Raads Scan Details
Close Port Info

Scan: | ‘
Set Reader Parameter Quemy Tag
dodessHEXE [0 BaudFiste[S7EODRs ] Basket Time:l:| Read Time:l:|
Pawe: |30 ™| MaxInventonScanTime: | 107100 x 5 Stath

scan Status:
FrecBand Setiing— ~Work Mods- 2 Total Scans

(* User band
Answer mode = Purchased Goods
I

i Chinese band? [ |

Setwork Mode * | | |
" U9 band

" Korean band Getwork Mode
MinFreauensy1 0261 =] bayFreuency: 082 =

[™ Single Frequency Point Set Parameter St Cloar
Result
OpenComPort Success Total: Casht[_ 1 Change: | | pint e

Place the RFID basket around the till.
Click on start button to scan the stock items anhihsket. As the content of the basket is

scanned, the scanned tags will appear under qagryst view. The found stock items will
appear in the purchased goods grid. The cost ajabds purchased will appear under total.

Your form should now look like the one below:
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ll Cart Management Module - - [RFID POS]

B3- File Records Processcontrols Reports  Configurations Help

SEE

Close Port

Set Reader Parameter

Communication - Fieader Information
- |COM1 = P v 1501800068

it Type: ﬁBZD Wersion: 103 62 Protoc!

Reader Addr ’F i EFCC1G2

Baud IE?SUUb; - Addr oo Do 130 Max InventoyScanTime; 10100m
Open Port

Min.Frequency: 1502 GiHz Max.Frequency 508 Hz Gel Readsr
Info

Quern Tag

[
AddesstHERE Y Baud Rate: | 57600kps B
Power. |30 :I' Max InventoryS canTime; 10100 >

FregBand Setting “Wark Mode -

# Userbard

E200453F 330F59F1 26C0C0EY
E200207582071028011809486
E20020675305020527 300710
E200433F 330FED 71 26COCDRS
E200493F330F 7371 26C0CDES
E200433F 390FE 2F1 26C0CF 88
E200453F 330F 7431 26COCDES

Basket/cart details

Basket name:; BS00

BasketID:  |o2002067530502092730071d |

Scan Details

Scan: |E20i}20753201028011839A86

Basket Time: Read Time:
Scan Status: m Total Scans 6

st mode - E200433F J90FESE12500C045 P
r Chiness band? E2002067530E0205273007 1D L T s e =
) SetWork Mods SO ST SCILEE b |NGASOKO 266 |1 103 E200433F J50FED 71268600
£ U5 band SR ] CUGAR MUMIES 265 1 =l E200433F 90 7571 2615800
F Riyear bard T E00433F 390FED 1 26C0CDES UNGA PEMBE 261 @ E 2004337 JA0FE 21 261 5600
E2004S3 SFEZFIZOCICFER UNGASORD G 1 10 E200493- 390F 658 125{ 810
' : SUPALOAF BREAD 401 G E20¢33 330F55F1 265800
i Feaienc 2812 MaFrequengy: 9082 = = SUUGAR MUMIAS 266 |1 250 E 20020758201 0380114 8800
%
[ Single Frequency Paint Set Parameter a " Cloar | I ‘
4

FResult
OpenComPort Success

»
Total: 348 Cash:|1000 Change: Piint A

8. Input the amount paid by the customer in the cagh box and the balance will appear

automatically in the change text box.
9. Click on print button to print the receipt.

10.To exit from this form click the close button.

Checkout Process
The checkout process begins once the purchased ¢@o@ been packed, the customer is leaving

the supermarket and the RFID basket is returnetheatinitial collection point. The process is
carried out by one of the attendants as the custankeaving. In order for the customer to be
checked out, the checkout form must be left opaayd.

1. To open the checkout form, on the menu, click arcess controls the click on checkout.

The following form will open;

BasketName: ([BROO

== [E200493F390F6D7126C0OCDB5 |

Check in Time 09:48:36 check o tive |1 1:44:55
Check in Checkout Status Cumently
}" ] }Basketid |Ehe:k\nnme |Ph koLt [DateFieaistered
*
|41 | v
EIKIJOIE swe | toe |

2. Once the basket is within the range of the checkeatler, the basket will be checkout
automatically.
3. To exit from this form click the close button.
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