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ABSTRACT 

The microcontroller based Qu~ue manager with PC based graphical user interface (GUI), 

is all about the utilizatiort of simple electrical and computer components and modules to 

create a system to manage a departmental registration. A programmed microcontroller 

connected to an LCD and push buttons forms the queue mijllager which performs the 

actual quel4e management, while a computer installed with the departmental registration 

software performs the actual registration. 
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bring about queue management with little or no time delay and a quick respouse to requests and 

queries, which also has visual monitoring and control parts. This project presents the design of a 

MICRO CONTROLLER BASt:D QUEUE MANAGER. 

1.2.0 OBJECTIVES 

The objectives of1.his project include: 

1. To Jesign a device that llids management of queues in institutions 

2. Assist in time mamlgement for people on the queue 

3. Aid in controlling publiC aggressiveness by people 011 qutlues 

4. Improve the technology of queue management in the country and beyond. 

5. To design a demonstrative departmental registration portal (Graphic User 

Interface/GUI) on a computer 

1.3.0 METHODOLOGY 

The diIIerenll'lteps involved 111 the execution of this project include: 

a. Design Lind c~nstructiot1 of the electronic circuit 

b. Programming of the microcontroller 

c. Design urthe demonstrlitiv~ registration GUI 

d. Connection to a PC and printer 

e. Testing 

The process of the design of the circuit would include the purch~e of the adequate, e1Tective and 

efficient comPQnents, which according to research must reach a certain ratings of voltage, 

current~ frequency etc. Programming the microcontroller entails choosing a proper programming 
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language or assembly languaBe (C++ in this case). The nexl phase is that of ("'Onnecting the 

circuit to a computer (Registration point) and lhe graphical user interface. Then tinally the last 

phase would be the testing of the ertlire system, using a test-queue. 

1.4.0 SOURCES Oft' MATERIAL 

The following are the sources of materials used for this project: 

1. The intemet , 

2. The school and departmental library 

3. Other extemal1ibraries and 

4. Purchased book from bookshops and stationeries 

The components mainly were obtained from electrical components shops 

1.5.0 SCOPE OF PROJECT 

This project-a microcontroller ~ed queue manager, comprises of lwo parts; the physical 

electronic aspect anq the computer graphical user interface (GUl). It is applicable in II. wide variety 

of situations that may be encountered in business, commerce, indllStry, )lealthcare, public service and 

engineering. Applications are frequently encountered in customer service situations as well as transport 

and telecommunication [1 J. Thtl scope of this project is broad lind can be applied from simple 

queues to really complex queues. Some of the areas where this project can be applied are 

enumerated below: 

1. Registration queues 

2. Bank queues 

3. Restaur4l1t queues 
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4. Bus queues 

5. Airports 

6. Post offices 

7. Hospital queues 

8. Any organization that has t{) do willi ticket issuing 

The above mainly touches aspects that are related to the physical electronic aspect, for the GUI 

aspect of the project the scope of application are enumerated below: 

1. Departmental registration e.g. Electrical Computer Department 

2. School library 

3. Any oth~r database associated application having to do with queues 

From the above description, this project will find relevance across extensive areas, covering wide 

applications in uifferenllypes of qut!ues 

1.6.0 BLOCK DIAGRAM 

The dilTerent p"rts of the project can be viewed in the block diagram shown below 

G ( Microcont ) 
(0 G 

Power 

Supply ( Digital ) 
Unit 

<: 1 Computer Printer 

( LED ) 
( Button ) 

Fig 1.0 Block diagram of Project 
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The entire project is in 3 parts as is seen in the block diagram above: 

A. Power supply unit: supplies the entire project with 5Vdc voltage 

B. Controller unit: comprises of the physical design which contains the microtontroller, in 

this block there are buttons and LED display to indicate the functionality of the entire 

system 

C. The Computer Unit: the microcontroller unit is connected to the computer. Also in this 

block, the registration GUI is designed and also a database bank for storirtg the data of 

the registration 

D. The Printer Unit: Prints the tickets for the on-button customer i.e. the customer that is 

presently at the micro controller unit end 

This project comprises of many electrical power components (e.g. transformer, rectifier, 

resistors, capacitors, transistors), digital electronic components (e.g. Liquid crystal display­

LCD) and integrated circuit or microcomputer components (e.g. the microcontroller-8051, 

frequency crystal) and works with basic physical electrical principles such as voltage, currents 

and resistance. 

The queue manager operates on an input/output basis; centered on: a programmed 8051 

microcontroller. The system receives the input from the client on the device by the push of the 

entrance button. This action then trigger an output from the microcontroller to the computer 

system connected together via an RS 232 (Recommended Serial 232) and this input to the 

computer system can be used to output a print command to a printer to priJ':lt a ticket which would 

contain a number ar any other form of identification for the client. The client then is at liberty to 

wait without being on a physical queue until the time for he/she i3 to be served. This is possible 
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because the client has been registered in the memory of the microcontroller and these numbers 

(after many other client regislrations) are displayed on the liquid crystal display (LCD). The 

microcontroller using the FIFO (fltst-in-flrst-out) approach starts from the number of the first 

client that was registered in its mentory down to the last client that was registered (this number is 

equivalent to the total length of the queue). 

Another feature of the quem! manager is that it utilizes a simple Compllter Aided design 

Graphical User Interface, usingjavtt (a 3rd generation programming language) lUld It netbeans 6.7 

compiler the GUI was designed. Since the focus of the queue manager was to manage queues, a 

real-time queuing situation was needed and so a GUI for departmental registration was 

incofJX>f"atoo in the project. The GUl contain courses data for ellch level in th~ depilrlment (trom 

100-500 level); once a clienl (in titis case a student) gets past the queue manhger he inputs his 

departmental details in the program (GUl) and then proceeds to selecting core Cour:it!s and carry­

over courses (if any), the program also monitors the credit load of the courses being selected and 

once they exceed the highest credit load for that particular level it indicates and stops the 

registration, it also gives infonnation on the slatus of the student; either 'IGS' or 'DEF'. When 

the selection is over the student registration data is stored in ~ da~base and could be retrieved 

any time if needed 

Java object-oriente<l programming language introduced in 1995 by Sun Microsystems, Inc, 

facilitates the distribution of both data and small applications programs. Java applications do not 

interact directly with a computer's central processing unit (CPU) ur operating system and are 

therefore platfonn independent, meaning that they can run on any type of personal computer, 

workstation, or mainframe computer [7]. 
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1.7.0 FLOW CHART OF Rl!iGIS1RATION GUI: 

Undl;!r thl;! computl;!r unit, thl;! flow I!hart for lhl;! registration GUI is shown bdow 

Print Hypu dOl'\'t 

h"vp " Ipvpl" 

Input 
Surname, 

firstname, 

middlename, 

matric number 

Print lOOl 

Print 200l 

Print 300l 

Prirlt 400l 

Print SOOl 

rnllrc;pc; 

Fig 1.1 Block Diagram of Graphical User Interface 
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1.8.0 PROJECT OUTLINE: 

This proj~ct is divid~d into five chapt~rs, chapl~r on~ is introductory chapt~r, 

Chapter two deals with literature review, chapter three is the design procedure, chapter four is 

connect~d with the analysis and discussion of results. The last chapter which is fiv~ and it 

involves conclusion, limitat.ion, recommendat.ions and useful suggestion for further studies. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1.0 HISTORICAL BACKGROUND: 

The history of queue management goes back to primitive man; even in the days dfNoah there 

was a need for queue management in leading all the animals to the ark. 

Fig 2.0: Noah's Ark 

The first use of the term queue occurred in 1951 in the journal of the Royal Statistical Society. 

David G. Kend~ll (England, 1918-2007) published an article "Som~ Problem~ in the Theory of 

Queues". On puge 153, theurst line of the third paragraph he refers to a "'simple queuing 

system," though there were other articles on the subject much earlier than his--even using the 

word "queue", but nat using the word "queuing" or the phrase "queuing system"[8][9]. 
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2.1.1 mSTORY OF QUEUING SYSTEMS 

According to A vi Mandelbaum, Canny Palm was the lirst to consider customer abandonment of 

a queue. In 1953, David G. Kendall introduced the AlBIC type queuing notation. "The study of 

queues with multiple servers dates back over liny years to the seminal wotk artd Wolfowitz 

(1955)." (Mor Harchol-Balter) one of the standard ways of setting up integral equations to 

describe certain queuing systems was to use "Lindley's integral equation" (D. V Lindley, 1952) 

[8]. "The theory of continuous time storage models was initiated by P.A.P Moran, 1. Gami and 

N.U Prabhu during 1956-63. The book "Queues, Inventory, and Maintenat1ce" by Philip M. 

(McCord) Morse, was published il1 1958 and is considered the first textbook. on queuing. The 

concept of reneging (or queuing abandonment) was introduce<l by Conny Palm (1937) and was 

rediscovered and named by Frank Haight (1958)[8]. Haight also introduced the concept of 

bulking and parallel queues (1958). H. White and L.S. Christie were the lirst to consider severe 

breakdown (1958) [8]. Other early researchers in severe interruptions include Miller (1960), 

Gaver (1962), Avai-ltzhak and Naor (1961), Keilson and Kooharian (1960). Cahen (1958) seems 

to have been the first to consider relrial queues. It is curios that there are two individuals named 

Jackson with Major contributions to queuing networks. They are RRP Jackson (Ray Jackson, 

first queuing p\.lblication 1954) and JP Jackson (James JacksOll, first queuing publication 1957) 

[8]. According to RRP Jackson the product rule is Jackson's theorem (R.R.P.); Jackson's 

networks are due to Jackson's (J.R.) [8]. The proof of little's formula (so called because it was 

first proved by John Little) was published in 1961. The use of queuing for computer performance 

began around 1970; D.R Cox introduced "Supplementary variable technique" (1965) to analyze 

queues, Percy Brill introduced the "Level Crossing Method (1975), Robert Coper did some of 

the earliest work on (1969-1970) on Polling Models [8]. In particular the "vacation model" was 
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introduced (where it was used as a component in the waiting time analysis o[ polling model), and 

a special case of decomposition theorem was given. Richard Larson developed the "queue 

inference engine" (1990), Gelenbe (1991) introduced the concept o[ negative custOmer and G­

network. Marcel Neuts introduced the matrix analysis method (1981). John Frank Charles 

Kingman introduced "algebra <.If queues" (1966) [8] [9]. 

2.1.2 mSTORY OF PEOPLE COUNTING SYSTEMS 

Major advancements in people courtters has been based on the resoh.ltion and the sophistication 

of the technology employed, the simplest form of human counters began as a single horizontal 

infrared beam placed at an entrance linked to a PC, and counted lin increment or decrement when 

the link is broken. It progressed from infrared based counters to computer versions which 

typically used either closed-circuit television camera or an IP camera to count and monitor the 

number of customers. It then moved to thermal imaging systems which used array sensors that 

detect heat sources rather than using cameras as in computer versiolls. ModerI1 peOl'le counting 

systems are referred to as Synthetic Intelligence Counters; the system employs 1R transceivers to 

create COWlt zones at ankle heights [10]. 

Though this evolutio(l affected queuing systems on a quite smlill level, it was mainly used for 

security and intelligel1ce crime detection systems, but they can be used [or the purpose of queue 

management in commercial and other related fields. 

2.2.0 QUEUE MANAGEMENT CONCEPT 

In queuing system, there are basically 6 types of queue models which include [2]: 

1. SPF (Shortest processed first) 

2. FIFO (First In First Out) 
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2.2.1 SYSTEM CONCEPTt 

In summary, the concept of this prt:>ject is to produce a device that can perlorm the following 

function in solving the problem of queuing: 

• Ability to recognize and ideI1tify new comers to the queue 

• Perception of waiting titne should be managed. 

• The process must be clearly Identilied; start, present and end points must be visible. 

• Should be able to deliver tickets to enhance identification of customer 

• The process must include positive feedback of progress. 

• Achieve communicatioI1 with a Computer System 

In the Queue Management System, many products have been produced according to increase in 

the need for e:tIectiveness in queue flow. The following are sQme of the existing queue 

management sy~tem3 [2]: 

1. The Stand Alone Queue System 

2. Advance Quelle System and 

3. Centralized Control Queue System. 

2.2.2 STAND ALONE QUEUE SYSTEM 

Fig 2.1: Stand Alone Queue System 

Fig 2.1 shows the system of a queue processor based solution. This system design is based on the 

single service aqd single cow1ter operation. For the operation oHhis system, this system operates 
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by displaying numbers in sequential or randomized order. This system is best llse ih application 

of small business, clinic & single payment counter. Fig 2.2 below shows the example of 

operation in Stand Alone Quelle System [2]. 

CUSTOMER 
COUNTER 

CUSTOMER 2 

Fig 2.2: Operation of Stand Alone Queue System 

In the Stand Alone Queue Sy!)lem, one counter operates. The entire customer will be managed at 

the same counter with the single service operation. The model used is the FiFO (First in First 

Out) queue model. With this concept, the entire customer will be treated equally. The Stand 

Alone Queue System is best described with a single department service operation. 

2.2.3 ADVANCE QUEUE SYSTEM 

Dot Matrix Display 

7 Segment Display' 

,: ...... -, .. ,. 

Fig 2.3: Advance Queue System 

Fig 2.3 shows & sy~liem of queue processor based solution. This sYf)1.em design can support up to 

32 service points. It provides useful queue features and comprehensive reports; it also provides 
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infonnation concerning other service points that are in the sy~1em and assigns customers to free 

service points. The applicatiotl of this system is best used for service center, bahk, hospital, 

phannacy, or any organization with multiple counters. It also provides real~time status 

monitoring, for the queue management analysis. Fig 2.4 below shows th~ example of the 

Advance Queue Management Systems operations [2]. 

CUSTOMER 

COUNTER 1 
CUSTOMER 

COUNiER 2 

CUSTOMER 1 

OPTION A 

CUSTOMER 2 

OPTION A 

CUSTOMER 1 

OPTION B 

CUSTOMER 2 

OPTION B 

Fig 2.4: Operation of Advance Queue System 

The Advance Queue System is the system that consists of muHiple service operation and 

multiple counters. In this system, the customer will be arrapged according to their service 

operation. This Systelll operation is efficient when it has to manage Illany customers with many 

service operations. This system operation is best described as the single departmental operation 

with multiple counters. 

2.2.4 CENTRALIZED CONTROL QUEUE SYSTEM 

English Writing Display 
."; -" " 

Chinese Writing Display' 

Fig 2.5: Centralized Control Queue System 
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Fig 2.5 shows a system of a hlgh-ettd PC-based solution. This system queue server will be able 

to support up to 20 departments (containing several systems). Each of the departments can have 

up to 32 services and 60 counters. The system is network-compatible; this means each 

department can be located at diffetent building or even different geographical area which is 

connected through LAN or INTRANET. This system also provides real-time I>taturs monitoring 

[2]. 

2.3.0 REVIEW OF RELATED WORKS 

MOHAMMED F AZLI BIN ALIAS, of the Faculty of Electrical and Electronics Engineering, 

University of Malaysia Pahang worked on a Front Desk Customer Setvice for Queue 

Management System. The Queue Management System was designed to manage 18 customers 

with single department and multiple counters, with two operatiops aqd four customet counters in 

this system. He Llsed a Seven Segment Display to display the related ipformation from the system 

and a Sound Module (Buzzer). The major component of his project was a PIC microcontroller 

that was programmed using PIC Basic Language for programming the system of Queue 

Management System to achieve the entire project objective. The major drawback of the project 

was that it couldn't attend to more than 18 clients/students, but I have used a AT89C52 

microcontroller whicb can be used for a larger number and also it utilizes a PC based GUl [2] 

OJEKUNLE PETER, of the faculty of Electrical and Computer Engineering, Federal University 

of Technology Minna Nigeria worked on an automated people counting system, using a 

programmed AT89C2051 microcontroller triggered by light sensors (LED and LDR) station 

before and after a door (which could be used as a service door), the Increment in the number of 

persons passing throLlgh the door helps perform the counting, this increment is displayed on a 

Liquid Crystal Display. it employed a 240V ac main source stepped down and regulated to 5V 
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dc. The major drawback is that it cannot be sufficiently used to manage qUeues because the 

system does not have any allowance for identifying the customers/students aftet couhting [10] 

17 



2.4.0 COMPLETE CIRCUIT DIAGRAM 

Transformer 

U3 

8052 

CONTROUER UNIT 

BUllER 
200Hz 

Fig 2.6: MicrocontroUer Based Queue Manager with PC Based GUI Circuit Diagram 
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CHAPTER THREE 

DESIGN AND IMPLEMENTATION 

3.1.0 ANALYSIS AND DESIGN 

The block diagrum urthe syst~m is shown below. The system consists of 4 basic units; the power 

supply unit, the controller unit, the computer unit and the printer unit. This chl:lpter gives a 

thorough and clear analysis of the design of each of the modules that make lit> the Queue 

Manager and the Registration Graphical User Interface. 

0 ( Microcontr ) 0 G 
Power 

Supply Unit C LCD ) H <: l Computer Printer Unit 

Unit 

( ~ LED ) 
( ~ Button ) 

Ilig 3.0: Block diagram of Project 

A: Power Supply Unit 

B: Controller Unit 

C: Computer Upit 

D: Printer Unit 

3.2.0 THE POWER SUPPLY UNIT 

Power supply can be in the form of alternating current or a direct current. Since the system 

reqwres a stea<ly de power supply, an AC source had to be converted to de for the system to be 
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powered efficiently. For an alternalely current power supply to become a direct current power 

supply, it must undergo some processes which include voltage transformation, voltage 

rectification, filtration and regulation. The power supply unit supplies the whole sylitem with the 

appropriate regulated biasing voltage. The power supply circuit comprises of a step-down 

transformer to step down the source voltage, a rectifier whicll converts the alternating current 

signal into direct current, a filter c~pacitor, a 5V voltage regulator Ie which reguhltes the direct 

current to an exact value of SV 

__ --~~_4II~___f iip Q/P + voltage 

+ com 
output 0 I------~--_ 

time 

• 

Transformer Rectifier Smoothing Regulator Output: regulated DC 

Fig 3. t: schematic circuit diagram for power sllpply unit 

3.2.1 Supply Iuput: 

The supply of the circuit is the conventional Nigerian PHCN rating where Voltage = 240V, 

Current = 500mA, Frequency == 50Hz 

3.2.2 Voltage Traosformatiob: 

The voltage trqpsfol1Dation was achieve using 12V - O.SA ::,iep-down transfOnTIer to step down 

AC mains supply from the nortna1240V, 50Hz Nigerian supply 

For the trdl1sformation of the tt'dl1sformer follow tlle following formijla [11]: 

Where: 

Np= Number of turns in the primary 

Np Vp Is 
Ns = Vs = lp 

...... Equation 3.1 
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Ns:= Number of turns in the secondary 

v p = Primary voltage 

v s = Secondary voltage 

Ip = Primary current 

Is = Secondary current 

Readings: 

The following are actual readings frum the project. 

Current rating;; 500mA 

Primary Voltage ratipg = 240Vnns 

Secondary Voltage;:: 12Vnns 

Substituting the above circuit readings in the equation below: 

Vpeak:= -.12 x Ynns •........ Equation 3.2 

= "./2 x 12 = 16.97V 

3.2.3 Voltage Rectification: 

" ..... . 

.,-.. -.-r ...... . 
''1 

L.. _______ -.. ___ . 

··f:'~ 

i 1'1 . 
1 I. 

I <.;::: load 

1 :~~: 
l_Li 

...-l 

Fig 3.2: Voltage rectification circuit diagram 

Rectification is the process where the AC voltage is converte<l into DC voltage in this case the 

output is the Ol,ltput at the transformer. The process is accomplish~d by I,lsing rectifier diodes 

which pennit the flow of current in one direction only. Four 1N4001 diodes connected in the 
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bridge circuit is used to accomplish this in this system, though there exist rectifier bridge lCs 

(which were actually employed in this project) 

Yin = Vpeak = .. ·12 x Vrms ....•......• Equation 3.3 

And the average DC voltage of the bridge rectifier is 

Vdc (peak) = Vrms >12 - 1.4 ... [10] •.......... Equation 3.4 

Where 1.4 is the forward voltage drop in two adjacent diodes of the rectificatioh 

Readings: 

Substituting the value of the Vrms teading read from the transformer to the rectifier bridge into 

Equation 3.4; we get the following 

Vde (peak) = 12>12 - 1.4 

= 15.56V 

3.2.4 Voltage Filtration: 

The process involves the removal of AC ripples from the rectified voltage. It involves the use of 

a capacitor to filter off the ripples which are embedded on the DC output. The ripples have a 

:frequency that is twice the frequency of the 240V AC utility supply. The filter capacitor ripple is 

given as [10]: 

V ripple = lIfC ... , ..... , ... Equation 3.5 

Where: 

V ripples = peak to peak voltage 

1 = Current (DC) 

f = ripple frequency 

C = capacitance of C<4pacitor 

Readings: 
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The ripple voltage has a freqllency that is twice the frequency of the 240V, 50Hz rating of the 

AC utility supply. Therefore: 

Frequency f= 2 x 50 = 100Hz 

V ripples = peak-peak voltage = 15.56V 

Current = 500mA 

V ripples = IIfC 

Capacitance C needed to filter the ripple is thus: 

C=IffV 

C = 500mN1OO x 15.56 

C = 3211.lF 

This is the millimum value needed to maintain a regulated 5V output, but to ensure sufficient 

filtering of the redified AC power a lOOOI.lF is used.in this proj~ct 

3.2.5 Voltage Regulation: 

In this project, Il 5V DC supply voltage (operational) is required for the main circuit. Therefore, a 

positive voltage regulator IC is used which provides a constant 5V, For a 5V reglilated output, 

the input voltage is a minimlltn of 7V (at least 2V overhead is needed to maintain the output 

regulated). Voltage regulator lCs are available with fixed (typically 5V, 12V, 15V) or variable 

output voltage. They are alS() rated by the maximum current they can pass. Most regulators 

include some automatic protection from excessive currept ('overload protection') and 

overheating ('tlwrm"l protection'). Many of the fixed voltage regulatDr ICs have 3 leads and look 

like power transb1or, This project made use of an LM7805 i.e. Il fixed regulator 
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3.2.6 Supply Unit Output: 

The process of filtering by use of a capacitor is not sufficient to completely elitninate AC ripples 

from the DC output of the rectifier bridge; this is because the capacitors used have the ability to 

charge and discharge with time [121; therefore a second capacitor is used across the outputs of the 

power supply unit. 

After transformation, rectification, filtration and regulation the output of the power supply unit is 

now SV, O.SA which is suitable to be passed on to the controller unit which utilizes a SV voltage 

rating 

3.3.0 THE CONTROLLER UNIt: 

The controller unit is where actual arithmetic counting and display of values is done, the main 

components of this unit are the microcontroller - which performs the arithmetic counting, and 

the Liquid Crystal Display (LCD) - which displays the values sent by the microcontroller. Other 

peripheral connections are made to the microcontroller and the LCD which altogether make up 

the Controller Unit. The controller unit is made up of the following: 

3.3.1 The Serlal Port (RS 232): 

Recommended Standard 232, is the traditional name for a series of standards for serial binary 

single-ended data and control signals connecting between a DTE (Data Terminal Equipment) and 

a DCE (Data Circuit-terminating Equipment) [14]. This device is the transport device which aids 

communication between the Controller Unit and the Computer Ul1it [14]. It is plugged in to the 

computer via the computer serial ports. The standard defines the electrical characteristics and 

timing of sign(l.ls, the meaning of signals, and the physical size and pin-out of connectors. 

Fig 3.3: A 25 pin connector RS-232 
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The RS-232 standard defines the vOltage levels that correspond to logical one and logical zero 

levels for the data transmission and the control signal lines. Valid signals are plus or minus 3 to 

15 volts; the ±3 V range near zero volts is not a valid RS-232 level. The standard specifies a 

maximum open-circuit voltage of25 volts: signal levels of±5 V, ±10 V, ±12 V, and ±15 V are 

all commonly seen depending on the power supplies available within a device. The RS-232 

(drivers and receivers) protect the system by its capability to withstand indefinite short circuit to 

ground or to any voltage level up to ±25 volts and it controls the slew rate (i.e. how fast the 

signal changes between levels) [14] 

The RS 232 is soldered at the edge of the vero-board with abollt 50% (the part containing the 25 

pins) of the device protruding outside the vero-board this is because it will aid easy connection to 

the computer unit, this protruding is visible outside the casing of the project 

3.3.2 Max 232: 

Next to the RS 232 is the MAX 232 Ie. It is an integrated circuit that converts signal from RS 

232 to signals suitable for use in tTL (transistor-transistor logic) compatible digital logic used 

by the counter [15]. The drivers provide RS-232 voltage level outputs (approx. ± 7.5 V) from a 

single + 5 V supply via on-chip charge pumps and external capacitors (as seen in the circuit 

diagram). This mak~s it useful for implementing RS-232 on the device (the queue manager) that 

otherwise do not need any voltages outside the 0 V to + 5 V r'lnge, as power supply design does 

not need to be made more complicated just for driving the RS-232 in this case [15]. 

The receivers reduce RS-232 inputs (which may be as high as ± 25 V), to standard 5 V TLL 

levels. These receivers have a typical threshold of 1.3 V, and a typical hysteresis of 0.5 V [15]. 

25 



The receivers reduce RS-232 inputs (which may be as high as ± 25 V), to !ttandUrd 5 V TLL 

levels. These receivers have a t}'pic~l threshold of 1.3 V, and a typical hysteresis of 0.5 V [15]. 

C1+ Vee 
Vs+ GND 
C1- T10UT 
C2+ R11N 
C2- R10UT 

Vs- T11N 

r20UT T21t\j 

R21N R20UT 

Fig 3.4: MAX-232 Chip 

The MAX 232 is a dual driverlreceiver that includes a capacitive voltage generator to supply the 

microcontroller from a single 5V supply. Each receiver converts the input to 5V TTUCMOS 

levels. These receivers have threshold of 1.3V, a typical hysteresis pf O.5V, and can accept +/-

30V inputs. Each driver converts TTUCMOS input level into TlA/ElA-232-F levels [15]. 

3.3.3 The Micrpcon1roller (AT89C52 Microcontroller): 

There are different ~nd diverSe tytles of microcontrollers with different architectures, the list 

given below is of SQme few microcontrollers: Intel 8051, pard.llax propeller, Atmel AVR, PIC, 

Toshiba TLCS~870, NEC V850, Hitachi H8, Hitachi superH, Infineon Microconttoller, MIPS, 

Rabbit 2000, Zilog eZ8 etc [l3}. 

The AT89C52 is a low-power, high-performance CMOS 8-bit microcomputer with 8K bytes of 

Flash progra.mIllable and erasable read only memory (PEROM). The device is manufactured 
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using Atmel's high-density nOhvolatile memory technology and is compatible with the industry 

standard 80CS1 and 8OCS2 instru",1ion set and pin out. The on-chip Flash allows the program 

memory to be reprogrammed in-syb1.em or by a conventional nonvolatile memory programmer. 

By combining a versatile 8-bit CPU with Flash on a monolithic chip, the Atmel AT89CS2 is a 

powerful microcomputer which provides a highly-flexible and co~1.-effective soh.ltion to many 

embedded control applicationS [18). 

The A T89CS2 provides the following standard features: 

• 8K bytes of ip-system Reprogmmmable flash memory. 

• Enduf'<UlCe; 1000 write/Erase cycles. 

• Full static Operation; OHz to 33 MHz 

• Three level program memory lock. 

• 256 X 8 bit internal RAM. 

• 32 prognunmable 1/0 (Input/output) lines. 

• Three 16-bit Timer/CounterS. 

• Eight interrupt sources. 

• Programmable serial channels. 

• Low-power Idle and P()wer .. down mode. 

• Watchdog Tip1er. 

• Dual Data Pointer. 

• Fast Programming Time. 

• Flexible ISP programming (Byte and Page mode). 

• 4.0V to 5.5V Operating Range. 

• Interrupt Recovering from Power-down Mode. 
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• Compa(.,'table with MCS-51 products. 

3.3.4 Functionality in Contn.Uer Unit: 

The AT89C52 is the main cotnponent in the controller unit, it receives voltage (SV) from the 

Power supply ijnit mainly at pin 40 (VCC), this voltage powers the microcorttroller. Connected 

to pins 18 and 19 is the inverting ol)cillator amplifier crystal operating at 11.092 MHz shown in 

the figure below, this crystal gives accurate baud rate (data transmission speed) for serial 

communication. At pin 9 (RSTlReset pin) a IJ..lF capacitor is used in place a Schmitt-trigger 

circuit usually used to reset the microcontroller [13], (this circuit consists of R IN933 diode in 

parallel to 10K ohm resistor, a 74HC14 NOT gate, a lOJ..lF capacitors and a reset twitch). This 

project doesn't require a reset button thus the IJ..lF capacitor is Llsed which charges up to 5V and 

resets the microcontroller unit each time the device unit is turne~ on or powered up 

l.-'l£r.;HOSI 
P186l-HSO 
P1B7SCK 
R~.T 

P.3BORXD 
P3BIT:<D 
P3B2il<TO 

XTALl 
eND 

U2 

8051 

'I"" I-+".. 
?OEOliI6 ~ 
P('BLI\Dl i; 
[()B2Af.;2 --4-.:­
"OB1ADl -, 
~'()B4 A['4 .., '=, 

POB~ .... Al)~) 
F'OHi\D6 
?0S7P.D'"? 

ii:lwpp 
!IU;FROG '.' 

F'SEN 

Fig 3.5: Inverting Oscillator Amplifier attached to the MicrocontrolJer 
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Fig 3.6: Schmitt-trigger reset Circuit 

The power supply unit also supplies 5V to pin 31 (ENExternal access) which must be kept high 

since the microcontroller is not booting from an external memory source. The mlcrocontroller 

gets its input from the computer unit via the MAX 232lC connected to pins 10 and 11 (P3.0 and 

P3.1 respectively). A pivotal function of the controller unit performed by the micrucontroller is 

the storing of ipcrelTlents on the queue, recognition of the nUJTlber of the student that is being 

attended to at a particular moment and the display of this valuea on the 16x2 LCD screen; all this 

is done by the l1licrocontroller by receiving inputs or signals from bvttons coI1t1ected to pins 21, 

22,23 and 24 (ports P2.0, P2.1, P2.2 and P2.3 respectively) and outputting through pins 32, 33, 

34, 35, 36, 37, 38 and 39 (ports PO.7, PO.6, PO.S, POA, PO.3, PO.2, PO.I, PO.O respectively) 

connected to the LCD U2 (shown in the circuit). 
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3.3.5 Programming enviroDJt1ent: 

Traditionally most embedded systems and microcontrollers have been written in assembly 

language, however due to a variety of reasons most new microcontrollers are now expected to 

have a compiler available and are written in C language [17]. The programming language used in 

this project is the C programming language 

A well written C program has the following advantages and these are the reasons the C 

programming language was chosen over the assembly language or any other programming 

language 

1. It is more readable, they are very close to normal English language 

2. It is more maintainable 

3. They are non-procedural, it makes use of classes and methods that can be called at any 

point in the program 

4. It is movable to other targets 

The circuit design und Simulation was performed on Proteijs. Proteus is software used for 

microprocessor simulation, schematic capture and printed circuit board (PCB) design. It is 

designed by Ltlbceoter Electtonics. The XGameStation micro edition was designed using 

Labcenter Proteus Schematic Entry Imd PCB Layout tools 

The components of the Software include [16]: 

1. ISIS Schematic capture: a tool for entering designs 

2. PROSPICE Mixed mode SPICE simulation: industry standard SPICE3F5 simulator 

combined with a digital simulator 
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3. ARES PCB Layout: PCB design system with automatic component t>lacet, rip-up and 

retry auto-router and interactive rule checking 

4. VSM: Virtual System Modeling lets co simulate embedded software for popular 

microcontroller alongside h!:lrdware design 

5. System Benefits: integrated t>ackage with common user and fully context seI1sitive help 
I 

Fig 3.7: Proteus IDE 

3.3.6 LCD (Liquid Crystal Display): 

This is a thin, flat electronic visual display that uses the light modulating properties of liquid 

crystals (LCs), it is wade up of any number of color or monochrome pixels arrayed in front of a 

light source or reflector, each colurrtn consists of a column of liquid ~rystal molecults suspended 

two tnmsparent electrodes ahd two polarizing filters, the axis of polarity or which are 

perpendicular to each other [151. The device can receive signals from the counter onCe any button 
, 

is pushed and displays the result e.g. the increment or decrement in the line/queue, the maximum 

queue length allowable etc. 
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Fig 3.a: 16x2 Liquid Crystal Display (LCD) 

The LCD uses a 16x2 segmeIU display, it contains a power supply pin (VCC), its Own oscillator 

to drive its segments, a contrast pin (CV) which allows for adjustment for best yiewing under 

varying light conditions, viewing angles and temperatures, it contains other pins with various 

other functions, they are listed in the table below 

The LCD also requires 3 controllirtes from the microcontroller [18]: 

L Enable (E): this line allows access to display through R W and RS lineg. When this line is 

low, the LCD is disabled and ignores signals from RW and RS. When E lille is high, the 

LCD checks the state Ilr the two control lines and responds accordingly 

2. Read/Write (R W): this line determines the direction of data between the LCD and 

microcontroller. When it is low data is written to the LCD. When it is high, a charal.'ter is 

being read frpm the LCD 

3. Register Select (RS): with the help of this line, the LCD interprets the type of data lines. 

When it is low, an instruction is being written to the LCD. When it is high, a character is 

being written to the LCD 
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Table 3.1: Pin Configuration of an LCD 

Pin Symbbl Input/output Function 

1 VCC Input Supply voltage 

(+5V) 

2 CV Input Contrast adjustment 

3 GND Input Signal grouhd 

4 E Input Enable 

5 RS Input Register select 

1 (1=data; 

O=insttuction 

registet, busy 

flag/address counter) 

6 RW Input Read (l)/write (0) 

select 

7 D7 I/O Data bit 7 

8 D6 I/O Data bit 6 

9 D5 I/O Data bit 5 

10 D4 I/O Data bit 4 

11 D3 I/O Data bit 3 

12 D2 I/O Data bit 2 

13 Dl I/O Data bit 1 

14 DO I/O Data bit 0 
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3.3.7 DESIGN OF THE DISPLAY UNIT: 

The variable resistor used oll the 16x2 liquid crystal display LCD is to adjust the screen 

brightness (as stated above) which is connected between pins 1 and 2 (the VCC and CV 

respectively). For the LCD to be u:led, it has to be initialized i.e. some insLructions has to be sent 

from the micrQcontroller to the LCD to set it ready to receive data, after this initialization then 

data can be sent 

Sending data ill the LCD are in two ways [15]: 

1. 8-bit mode 

2. One nibble mode 

The 8-bit mode uses 8-bit of a port in the microcontroller to send data or instruction while the 

one nibble uses 4-bi~ to send data ot instruction. In this project, the one nibble mode is employed 

therefore whatever is sent to the LCD is converted into 4-bits e~ch before being sent one after the 

other 
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Fig 3.9: Interfacing the LCD with the microeontroller. cirellit diagram 

3.4.0 THE COMPUTER UNiT: 

This unit is made up of the computer used in performing the actual registratiDn of the students 

who have pas3ed through the queue manager and the graphical user interface used by the 

computer to demonstrate the departmental registration. 

3.4.1 REGISTRATION SOli'TWARE DECRIPTION: 

The Registratiop so:f\ware posses the following features: 

1. Contains Students data entry points for the various Levels 

2. A managemept portal for staff use only 

3. Efficient connection to suitable database, makes use ofMySql database server 
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In programming the graphical user Interface, the following components were used: 

1. Netbeans IDE (Integrated brive Electronics) 6.7. with the following product features 

listed below 

Product Version: NetBeans IDE 6.7 (Build 200906241340) 

Java: 1.6.0_10-beta; Java HotSpot(TM) Client VM I 1.0-bl I 

System: Windows Vista version 6.1 running on x86; Cp12S2; en_US (nb) 

The netbeans 6.7 is software that can be used to develop desktop, mobile and web 

applications with java, PHP, C/C++ and more. It runs on windows, Linux, Mac OS and Solaris. 
, 

Ii is an open source product, free and can be downloaded from the interne! frotn any of the 

following websites: ww"v.nelb~ans.org, WWW.SLlI1.0rg. www.iaya.n~t and any ORACLE 

corporation website. Other IDEs that can be used in compiling the GUI include JCreator, 

Notepad ++ etc. 

Advantages of Netbeans 6.7IDE: 

The following "re the advantages of the Netbeans 6.7 IDE; the reaSQIl why it was chosen for the 

purpose of this project: 

a. Compatibilily with java codes: the major programming langmtge llsed in the 

programming of the aUI is java language; a 3rd generation, object-otiented, high level 

language. This IDE is very compatible with this language 

b. Wider range of third party APIs: a wider range of more complicated and interesting 

projects can be carried out using this IDE. an important t}Iird party API used in this 

project is thejava communication API used in establishing communication between the 

computer unit and the controller unit 

c. Advanced database features 
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d. Drag and drop features 

e. Object created on other graphics development software can be imported into the IDE e.g . 

. . ! 

button created on Photoshop and animations from KoolMoves and Adobe Flash 

2. The programming computer: In programming the graphical user interface, due to the 

wide range of use of the IDB and programming language used many choice of computers 

can be used. In this project the computer system used was a HP 6735s mudel computer 

with the under listed features; 

a. Processor: AMD Sempron(tm), SI-402.00 GHz 

b. RAM: 2.00 GB 

c. System lype: 32-bit Operating System 

Requirement$: 

The following ure tlte requirements needed in order to make the Graphical uset intetface: 

1. Netbeans Integrated Drive Electronics (IDE) 

2. Java development kit 
) , 

3. Java Runtime Environment (RVM) 

4. A Computer 

These requirements were downloaded from the internet (from the above listed websites) they 

also come in updates and can be found in these websites 
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Fig 3.11 Netbeans 6.7 Integrated Development Environment (IDE) 

3.4.2 INSTALLATION REQUIR.l!.MENT AND PROCEDURE 

The software should be installed on a computer running on a 32bp~ or a 64bps speed, anything 

less than these may cause abnonnalities in the running of the softwar~. 

The procedures for ipstallation of the software are enumerated below: 

1. Insert the CD into the CD-ROM of the system 

2. Opep the ECE REGISTRATION SOFTWARE folder 

3. Insuvl the MySQL server by following the instructiops of the installer 
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4. Install the MySQL Adn1ini~1.rator by following the instructions ofthe installer 

5. Restoring the software backup: MySQL Administrator> Restore:;:. Opeh Backup File 

> Go to directory on the CD> Select SW Backup> Restore. 

6. You can now run the registration software. 

NB; for any passwords during insutllations use database 

3.5.0 THE .PRINTING UNIT 

The printing unit is the lasl part of the project, connected to the computer; it receives instructions 

from the computer to print a ticket for a person sludent who just joined the queue 
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CHAPTER FOUR 

TESTING AND RESULTS 

4.1.0 STAGES OF TESTING: 

Different stages of testing was carried out on the project; the preliminary simulation and testing 

oHhe circuit on a circuit simulation software (Proteus) was the first stage of the testing - carried 

out even before actual construction of the circuit, then testing was done on bread board before 

being transferred to the Vero-board, the next step was to case the project and another process of 

final testing was carried out on the project. The graphical user interface of the demonstrative 

departmental registration was also tested all through its design 

4.1.1 SIMULATION, AT89C52 PROGRAMMING AND DEBUGGING: 

The Intel AT89C52 microcontroller was programmed according to the requirelnents of the 

project; the S04rce code was carefully written to avoid logic error. The hex file from the source 

code was generated lind transferred or burnt into the chip with the aid of a programmer. Before 

the burning of the hex file was burnt in the microcontroller, appropriate testing and debugging 

was carried out using the Proteus simulation application and due corrections were made to the 

coding 

4.1.2 BREADBOARD TESTING: 

The next stage of testing was carried out on the breadboar4; this was also done before the 

burning of the hex i1le into microcontroller in case there were modifications to be made on the 

circuitry of the project. The main aim of the breadboard testing was to test the continuity, to 

calculate the ratings of the circuit and to fine out faults that are present in the circuit of the 
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project; the instrument used in this stage is the multi-meter. Corrections were made in areas were 

faults were found. It was after this stage that the project was soldered and cased 

4.1.3 SOLDERING, CASING AND POST-CASING TESTING: 

After the breadboard testing was carried out the nexl stage was to solder the project on a Vero­

board and cased, but before casing the project was also tested using the multi-meter to ensure 

appropriate current and voltage rating, at this stage no corrections were made because it was in 

accordance to the corrections and results gotten from the breadboard testirtg of the previous 

testing stage. Finally after lhe project had been cased it was tested with tinte successions this 

time around; to ensure proper \vorkability of the project, this concluded the entire design process 

of the project. 

4.1.4 GUI TESTING: 

The demonstrative departmental graphical user interface (GUI) was lliso tested, due to the nature 

of the design of the GUI con~1.ant testing always required all through its design. The connection 

between the GUI and database bank was also tested. 
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Fig 4.0: GUI during testing 

4.2.0 PRECAUTION: 

Throughout the design of this project the following precautions wen~ taken while carrying out his 

project: 

1. Proper lind neat soldering was carried out to avoid unnecessary short circuiting on the 

board 

2. Compopents soldered on the Vero board were sp'lced from each other to avoid 

complications 

3. Appropriate testing of the project was carried out throughout ~he project work 

4. The appropriate current and voltage rating was fed to the system 

5. Appropriate ventilation was given to the casing frame ip orQer to prevent overheating of 

the componepts 
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CHAPTER FIVE 

CONCLUSION 

5.1.0 PROBLEMS FACltD: 

The following were the problems faced while performing this project: 

1. Liquid crystal display functions abnormally with breadboards, this contributed to delay 

during the breadboard stage 

2. There was insufficient knowledge on how to Program the microcontroller, this 

contributed to delay 

3. Creating communication between the device and the printer qnit was a real challenge 

4. Connecting the queue tnamtger to a computer and eslablishiQg commuhication was a real 

challenge 

5.2.0 RECOMMENDATION: 

Since the project requires a tot of programming more time should be spent on this, creating 

communication between the device and computer GUI is a very vital p'lrt of the project and 

requires more &ltten1ion, a suitable third party API should be applied in this area. As for the 

printing unit; communication is practically impossible to b@ es~blished between it and the 

device except with the use of a computer, this should be looked into. Generally communication 

between the device and the computer should be established before final casing of the project 
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5.3.0 CONCLUSION: 

The project was a successful one and in spite of the problems encountered, the ptoject was an 

avenue for me to gain more knowledge on the issue of solving queue related problems with the 

aid of electrical, electronics i:lItd computerized means 
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APPENDIX 

A. REGISTRATION S01TTWARE GRAPHICAL USER INTERFACE JA V A CODES 

public class MainMenu extends javax.swing.JFrame { 

public MainMenuO { 

initComponentsO; 

} 

private void jButton 1 ActionPerformedUava.awt.event.ActionEvenl evt) { 

new callI GOLO.showO; 

} 

private void jButton2ActionPerformedUava.awt.event.ActionEvent evt) { 

new ca1l200LO.showO; 

} 

private void jButton3ActionPerformedUava.awt.event.ActionEvent evt) { 

new ca1l300LO.showO; 

} 

private void jButton4ActionPerformedUava.awt.event.ActionEvent evt) { 

new ca1l400LO·showO; 
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} 

private void jButton5ActionPerfotmedUava.awt.event.ActionEvent evt) { 

new ca1l500LO.showO; 

} 

private void jBuUon6ActionPerformedUava.awt.event.ActionEvent evt) { 

new manageO.showO; 

} 

public static void main(String args[]) { 

java.awt.EventQueue.invokeLater(new RunnableO { 

} 

public void rpnO { 

} 

} ); 

new MainMenuO.setVisible(true); 

II Variables declaration - do not modify 

private javax.swing.JButton jButton 1; 

private javax.swing.JButton jButton2; 

48 



private javax.swing.JButton jButton3; 

private javax.swing.JButton jButton4; 

private javax.swingJButton jButton5; 

private javax.swing.JButton jButton6; 

private javaX,swing.JLabel jtabet 1; 

private javaX,swing.JLabel jLabel2; 

private javax.swing.JLabel jLabel3; 

private javax,swingJLabel jLabel4; 

private javax.swingJLabel jLabel5; 

private javax.swingJLayeredPane jLayeredPane 1; 

private javax.swingJPanel jPanel 1; 

private javax.swing.JScrollPane jScrollPane 1; 

private javax.swingJToolBar jToolBarl; 

II End of variables declaration 
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B. MICROCONTROLtER CODES 

#include<reg51.h> 

#include<stdio.h> 

#include<intrins.h> 

#define led -'port PO 

#define size 8 

II#define t base 250 

#define scale 12.333333 

sbit inc=P21\0; 

sbit dec=P21\ 1 ; 

sbit enq=P21\2; 

sbit rs=P21\6; 

sbit rw =P21\3; 

sbit en= P21\5; 

sbit alarm=PlI\O; 

sbit alarm2=P 11\ 1 ; 

sbit idi=P 11\2; 

unsigned int count=O;unsigned int wait=O;unsigned int max=lOOO;min=O; 

void delay(unsigned int k) 

{ 

unsigned int x,y; 

for(x=O;x<k;x++) { 

for(y=0;y<800;y++ ); 

} 

} 

so 



/* 

void serial_send(unsigned char *t) 

{ 

while(*t!=OxO) 

{ 

SBUF=*t; 

while(!Tl){ } 

Tl=O; 

t++; 

}} 

void init_serialO 

{ 

SCON=OX50; 

TMOD=OX20; 

THl=OXF3; 

TRl=l; 

Tl=l; 

EA=l; 

ES=l; 

} 

*/ 

void write(unsigned char c,unsigned char reg_select) 

{ 

en=O; 

rw=O; 

S1 



rs=reg_ select; 

Icd~ort=c; 

en=l; 

en=O; 

} 

void Icd_data(unsigned char c) 

{ 

} 

write( c, 1); 

delay(1); 

void Icd_cmd(unsigned char c) 

{ 

} 

write( c,O); 

delay(1); 

void c1ear_lcd(void) 

{ 

} 

void Icd~os(unsigned char row, unsigned char pos) 

{ 

} 

if(row==1)lcd_cmd(Ox80+pos); 

if(row==2)lcd _ cmd(OxcO+pos); 

void lcd_string(unsigned char code *p 
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){ 

while(*p )lcd _ data(*p++); 

} 

void lcd(unsigned char data *t:>tr) 

{ 

while(*ptr)lcd _ data(*ptr++); 

} 

void init_lcd(void) 

{ 

} 

lcd_cmd(Ox38); 

delay(l); 

lcd_cmd(Ox38); 

delay(l); 

lcd_cmd(Ox38); 

delay(l); 

lcd_cmd(OxOc); 

delay(l); 

lcd_cmd(OxOl); 

delay(l); 

lcd _ cmd(Ox06); 

delay(l ); 

unsigned int update _ count(void) 

{ 

if(!inc) 
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{ 

if( count< 1 OOO)count++; 

clear_lcdO; 

lcdjJos(1,O); 

lcd_string("PLS WAIT PRNtING .. "); 

idi=O; 

delay(80); 

Ilidi=l; 

} 

Ilif(!enq) 

alarm2=O; 

delay(50); 

alarm2=~alarm2; 

delay(50); 

if(count>5) 

II alarm=O; 

Ildelay(150); 

II alarm=l; 

Ildelay(200); 

return (count); 

} 

void show count(void) 

{ 

unsigned char data lcd_buffer[lO]; 

unsigned int avg; 
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unsigned int waiting_ cnt; 

static unsigned int ten1p=Oxffff; 

avg=update _ eount(); . 

if((!enq)&(eount>5)) 

waiting_ ent=min++; 

if(temp==avg)return; 

temp=avg; 

clear lcd(); 

led ~os( 1 ,0); 

led_string("ATTENDING: "); 

sprintf(led _buffer, "%U ", waiting_ ent); 

lcd(led _buffer); 

} 

led ~os(2,0); 

led_string("LAST NO: "); 

sprintf(lcd _buffer, "%U" ,avg); 

led (led _buffer); 

delay(lOO); 

void show Jogo(void) 

{ 

clear_ledO; 

lcd~os(l,O); 

lcd_string("UDENSI D. EMEKA"); 

led~os(2,0); 

lcd_string(,,2006124429EE "); 
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} 

delay(600); 

clear _lcd(); 

lcdyos(l,O); 

led _ string("ELECT /COMPT .ENGR"); 

delay(600); 

clear _lcd(); 

lcdyos(l,O); 

led_string("SUPERvtSED BY ... "); 

led yos(2,0); 

led_string("MR ACHONV ADEJO."); 

delay(600); 

clearJedO; 

led _pose 1,0); 

led_string("MCTRLLER. BASED"); 

led yos(2,0); 

lcd_string("QUEUE MANAGR&GUI"); 

delay(600); 

void sys _init(void) 

{ 

} 

initJedO; 

//show Jeady(); 

show_logoO; 

void show _ready(void) 
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{ 

} 

clear Jed(); 

Jcdyos(2,0); 

led_string(" SYSTEM READY!.."); 

led yos( 1 ,0); 

led_string(" MAX COUNi=1000"); 

delay(300); 

void main(void) 

{ 

} 

II init_serial(); 

sysjnit(); 

show Jeady(); 

while(1) 

{ 

} 

II serial_send(); 

show _ eount(); 
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