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Abstract:
The aim of the project is to create a student attendance system which will work by having student ID scanned on a scanner to record their attendance. To do this a card reader system will need to be created as well as a database system to store records and to be able to create reports from. The project was development using the (FFD) feature drive development method in which parts of the project will be design, develop and tested one step at a time. The system that has been created dose the main functions of which it has been designing to perform however there are current some issues with system. From the system many reports can be generated such as a list of students, Class and even student that are late for set classes. In conclusion the RFID attendance system was created and achieve many of the function require by the scope. Improvement can still be made to the system to run more efficiently and to perform the set task better.
 

















Table of Contents
1.0 Introduction	1
2.0 Literature Review	2
2.1 Registration	2
2.1.1 History of registration	2
2.1.2 Registration systems	3
2.1.3 Database	3
2.1.4 Paper Based	3
2.1.5 Log book	4
2.1.6 Clocking	4
2.1.7 Web based	4
2.1.8 ID Cards	4
2.1.9 Biometrics	5
2.2 RFID	5
2.2.1 Basic technology	5
2.2.3 Tags traits breakdown	8
2.2.3 Passive tag uses	8
2.2.4 Active tag uses	9
2.2.5 RFID standards	9
2.2.6 NFC	10
2.2.7 Different types of Frequencies	11
2.3 Use in access control systems	11
2.3.1 User access	11
2.3.2 Bank card info	12
2.4 scanners	12
2.5 Database	12
2.5.1 History of Database	13
2.5.2 Database System	13
2.5.3 Bank Statement	14
2.5.3 Bank transaction processes	14
2.5.4 Attendance Monitoring	16
3.0 Methodology	18
3.1 Philosophy	18
3.2 Approach	18
3.3 Three strategies	18
3.3.1 Literature review	18
3.3.2 Software development	19
3.3.3 Case study	19
3.4 Feature Driven Development	19
3.4.1 Process 1 build an overall model	20
3.4.2 Process 2 make a feature list	20
3.4.3 Process 3 plan by feature	20
3.4.4 Process 4 design by feature	20
3.4.5 Process 5 build by feature	20
4. 0 Design & Implementation	21
4.1 Functional requirements	21
4.1.1 Functional Must Requirements	21
4.1.2 Functional should Requirements	21
4.3 Functional Could Requirements	22
4.4 Functional Won’t Requirements	22
4.2 Non-Functional requirements	22
4.2.1 Non-functional Must Requirements	22
4.2.2 Non-functional Should Requirements	22
4.2.3 Non-functional Could Requirements	22
4.3 system module	22
4.3.1 Entity Relationship Diagram	22
4.3.2 Data dictionary	25
4.4 Interfaced	25
4.4.1 Story boards	26
4.5 coding	26
4.6 Testing	28
4.6.1 Scope and overview	28
4.6.2 Test approach	29
4.6.3 Risk analysis	29
4.6.4 System testing	29
4.6.5 Usability testing	30
4.7 Time boxes	30
4.7.1 Time box 1	30
4.7.2 Time box 2	38
4.7.3 Time box 2- extenuations	40
4.7.4 Time box 3	44
4.7.5 Time box 4	45
4.7.6 Time box 5	46
5.0 Evaluation	49
6.0 Conclusion / Recommendation	50
6.1 Suggestions for further work	51
7.0 Personal Reflection	52
8.0 Bibliography	54
Appendix A	60
Appendix B	1
Appendix C	1
Appendix D	3


Figure 1: A basic RFID chip [34]	6
Figure 2: How the passive RFID system works [35]	6
Figure 3: How the active RFID system works [36]	7
Figure 4: Credit card Transaction and tokenisation works [48]	15
Figure 5: FDD process model [53]	20
Figure 6 : Version 3 of ERD diagram	24
Figure 7: Access ERD diagram	25
Figure 8: Storyboard switchboard	26
Figure 9: version 1 ERD	39
Figure 10: Version 2 ERD	41
Figure 11: storyboard Switchboard	42
Figure 12: storyboard Forms	42
Figure 13: storyboard Report switchboard	43
Figure 14: switchboard	76
Figure 15: attendance form	77
Figure 16:class form	78
Figure 17: line form	79
Figure 18: module by line form	80
Figure 19: module form	81
Figure 20: room form	82
Figure 21: student form	83
Figure 22: report switchboard	84


Table 1: Compression of RFID tag [16, 19 ,20]	8
Table 2: Compression of Frequencies [37, 38]	11
Table 3: Example of a basic transaction listing [43]	14
Table 4: Bank statement [44]	14
Table 5: Attendance Database example	17
Table 6: Data dictionary design	25
Table 7 : Test plan template	29
Table 8: Risk assignment of tests	29
Table 9: Initial student table	61
Table 10: Initial Attendance table	62
Table 11: Time table	63
Table 12: Initial  room table	63
Table 13: Year table	64
Table 14: Initial class Table	64
Table 15: Initial module table	65
Table 16: Initial lecturer table	65
Table 17: second student table	66
Table 18: second attendance table	67
Table 19: second room table	67
Table 20: second class table	68
Table 21: second module table	68
Table 22: second lecturer table	69
Table 23: first Day table	69
Table 24: first Module by line table	69
Table 25: second line table	70
Table 26: Final student table	71
Table 27: Final attendance table	72
Table 28: Final Room table	72
Table 29: Final Class Table	73
Table 30: Final module table	73
Table 31: Final Lecturer table	74
Table 32: Final day table	74
Table 33: Final module by line table	74
Table 34: Final line table	75
Table 35: card table	75
	
[bookmark: _Toc500258867][bookmark: _Toc512429835]1.0 Introduction 
The project is about create a RFID attendance database system in which it will work with student and staff ID card. The system will work by both student and staff being able to scan their card as a way of record attendance for a set class. 
[bookmark: _Hlk511652920]The aim of the project is to create a Student attendance system which will operate using the student ID card and a scanner device. Information about the class which student attendance will be store on an access database in which reports can be constructed about the student attendance.
The main objectives of the project are to design and create a card reader system in visual studio which will have the ability of being able to send student Card information to an active database. There will be a database which has been design and develop in a program such as access database to store and contain the student information. This database will then be able to have report be generated form the access database about total student number, class, late student and any other relevant report that are required.
The next part of the report will be looking at the literature based on registration system, RFID system works and database system. The registration system will feature information about past registration system and the different way that this information has be recorded. The RFID part focused on how the different types RFID work and the different types of reader available. The database covers a range of different database types and the uses of transactional database.
[bookmark: _Toc500258868]

[bookmark: _Toc512429836]2.0 Literature Review
The purpose of this review is identifying the different types of registration systems, which been used in the past and in today society. The review will cover brief history of registration system and investigate the types, which are being implement in business, education and other area which registration system are used.  A registration of something such a person name or details of an event, which is record on an official list. Within the review there will also information on that of databases and how history behind them and how a database system about different types of database systems. 
[bookmark: _Toc500258869][bookmark: _Toc512429837]2.1 Registration
A registration of something such a person name or details of an event which is record on an official list [1]. So a registration is a form of way of documenting information about something in the use of letters and number.  Where it be a car or employee working a set job almost every business/ company will have different type of registration systems, which would record different info for the task assigned. e.g. a school has a registration system to see which pupils are present on set days, where a company would have a registration system to know how to pay their employee. 
[bookmark: _Toc500258870][bookmark: _Toc512429838]2.1.1 History of registration  
The birth, death marriage in England and Wales are kept at the General Register Office. All certificates since 1 July 1837 that are involved with birth, death marriage is stored. Regarding the types of birth certificates there are two that people have a short one contains the baby details and the second larger version with the parents. The paper is most use as a way of identifying someone as it contains the full name of a person, place and date of birth, parent’s names and parent’s jobs [11]. 
 A marriage certificate can display the first and surname of the bride and groom, year of the marriage was registered, quarter the marriage was registered, when married, age, rank or profession, residence at time of marriage, father name, rank or profession of father, name of witnesses, name of the registration district [12]. 
The death certificate can include the full name of deceased, date of birth, date of registration, date and place of death, occupation, abode, cause the person who gave the information of the death registration [13]. 
Land registration is done to confirm who owns a patch of land or has the right of the land, which is needed to be recorded for evidence of title, facilitate transaction and to prevent unlawful disposal. This has been done since the land registration act of 1862. Details which are recorded of the register are if the land has been brought, been given, inherited, received in exchange of other land and mortgaged the property. Along with the land info the names   of the owner need to be place, price paid for the property and a plan of the boundaries of set land for those in England and Wales [9]. 
Since early 1900, there has been forms of car registration.  The motorcar act in 1904 seen that all car in the UK must be registered and carry a number plate on them. In1974 - when the Department of Transport took over the task with its specially equipped Vehicle Registration Offices [8]. From the details given about set vehicle being registered you can obtain the current tax expirer, when its MOT expires, the date of first registered, SORN status, CO2 emissions and other info about the set vehicle [10]. 
[bookmark: _Toc500258871][bookmark: _Toc512429839]2.1.2 Registration systems 
There are several different ways in which a registration can be implemented. Some of the communal used methods of registration systems:
[bookmark: _Toc500258872][bookmark: _Toc512429840]2.1.3 Database
An example of modern registration type system could be made on a system such as with the Software package of Microsoft excel Spreadsheet. Way this can be done is by use of a spreadsheet that contains row and columns, which can be edited to be fill with set information. Many schools and company used a spreadsheet type system or a database system to hold the information of students/ employee each day.
The Qafqaz University's [4] development team gained over the year of work for in-house developed University Management Information System (UMIS).  The paper looks over the course registration system such as the enrolment process. The aim was to correct the structural design of the database as is vital to be accurate if to move to implement such system. In this paper, only tables that are closely related to course registration process are discussed. These include tables to hold definition of courses, degree program structures, program elective groups, course sections, students' enrolled courses and course equivalency references. 
[bookmark: _Toc500258873][bookmark: _Toc512429841]2.1.4 Paper Based
Paper documents which are one of the most common way that a company or would be used as a one way of keeping track of people information. With this form of documentation can be costly to company, as it requires a certain amount of paper to be used each day.
An investigation on the efforts involved with paper registration with the institutional repositories in several set universities. The result of the paper will show a formalised workflow of the process. The investigation shows that one of the hardest task for the repository manager is confirmation of the copyright policy of publishers. So from this, a system will be developed that will automatically search the copyright policy on a database [6]. 
[bookmark: _Toc500258874][bookmark: _Toc512429842]2.1.5 Log book
Other types of registration system can be in a form of a Logbook.  The Logbook is a way that some building will keep track of who have enter on a set day. Other way that a logbook has been used is to do with where cars are parked and to keep track of the vehicle and length it been in the spot. 
[bookmark: _Toc500258875][bookmark: _Toc512429843]2.1.6 Clocking 
Punch in ticket/ clocking in machine in which employee have a ticket, which they punch in of the times in which they have been working. This Feature is available in mobile device in an app in which phone can be used to swipe a scanner to log employee attendance. Grooms[7] describe a the newer card reading machine as two system of card sensing, one which  using photo-transistors, the other a silicon photo-voltaic cells. The result of the number of checks of card registration and the resulting card clocking system will displayed.
[bookmark: _Toc500258876][bookmark: _Toc512429844]2.1.7 Web based
A student industrial internship web portal (SIIWP) has been developed to automate the manual business processes. The processes that the portal allows is that of checking, registration, student- lecture assignment, visit schedule, online booking and a grade book, which can be access online viva the portal [3]. 
A look into a type of student information management system from a School of Information Science & Engineering of Shandong Normal University created.  The system was creating in such a way to be able to track and collect the students’ information real-timely, accurately.  The system can reduce the workload of student information management, promote the scientific and effectiveness of student information management [5]. 
Registration via a Websites as a website can be used over the internet which can have a form which user fill in their details which can be saved to a database. This system could be use by mobile device/ portable as well as desktops. 
[bookmark: _Toc500258877][bookmark: _Toc512429845]2.1.8 ID Cards 
ID Cards can be used with a card reader to log the user detail by the user id number of set time they attended a class, used resource. Other feature of using a card is to have RFID (Radio- frequency identification) implanted on the card so user only need to enter the building with the card to be registered.
This will be discussed in detail in section 4.
The purpose of the project is to develop a wireless system to detect and maintain the attendance of student and locate a student.  A student ID card will be used by tagged it with a chip that work thought Radio-frequency identification(RFID) passive tag will be match up against a database. The system will only activates the card once the student have verified them self with a fingerprint scanner [2]. 
[bookmark: _Toc500258878][bookmark: _Toc512429846]2.1.9 Biometrics
Biometric reader e.g. Fingerprint scanner, voice recognition which could be used as form of identify a person such as with fingerprints everyone has a unique set. So be using this system it can identify a set person when the place their thumb or figure in the scanner which can be used log as in a system such as a database, spreadsheet or other documents.
Biometric is a method for uniquely identifying a human being based on some physical characteristic. The way this will work is their will be a record of the template of the student fingerprint in the database which is log with a RFID tag ID. This mean that for the student to be identify as attended they need to verify their fingerprint as well as the ID card which is then stored in the database. By using this method, it can help stop any student fooling the system by given a friend their Id card to be used to make it look as a set student was present when they are absent.  From this a warning can be sent over smart message system to the university and guardian if both are fingerprint and ID card are inputted so that know if student are trying to cheat the system [2].
[bookmark: _Toc500258879][bookmark: _Toc512429847]2.2 RFID
RFID (Radio- frequency identification) is a collection technology that uses electronic tags for storing data.  The tag is often referred to as an electronic label, transponder or code plate, which has an RFID chip attached to an antenna. From chip, the data can be transmitted in the kilohertz, megahertz and gigahertz range. These tags can then be battery-power or power by a RF wave from the reading device [15]. An example of some item that contain these chips are grocery at a shop, credit card chips and can even be used to track livestock. 
[bookmark: _Toc500258880][bookmark: _Toc512429848]2.2.1 Basic technology
RFID tags are comprised of an antenna coupled to an integrated circuit. An identification number and other info is stored in the Integrated circuit or the memory couple. A RFID reader then can read the identification number of the tag to provide identification information for several different purposes. The most common form of the tags are in the use of an active tag or a passive/semi tag. The main difference between these two tags are an active tag will have a transmitter that can transmit the identification where a passive tag will not have one.  Instead of a transmitter, the passive tag has a receiver that receives wireless RF signals. From receiving the signal, the passive tag active and response to receipt of the interrogation signal in which it can provide identification information [17, 18]. 
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[bookmark: _Toc512432275]                              				Figure 1: A basic RFID chip [34]   

A passive tag work by first having an electromagnetic signal sent out by a reader or integrating device to the tag. The tag Antenna pick up this signal in which the tag gains power from the signal in which it uses to send back the data it holds to the reader/ integrating device.  The reader will then display the info received from the tag. 












[bookmark: _Toc512432276]			Figure 2: How the passive RFID system works [35]
An active tag work with a use of a battery system in which let it function for much further distances than a passive tag. The active tag is active when it's receive a signal from a reader or interrogator in which the tag will wakes up to response by send its own signal back with the data back to the device. The reader will then display the info sent by the tag. 
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[bookmark: _Toc512432277]			Figure 3: How the active RFID system works [36]
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[bookmark: _Toc512429849]2.2.3 Tags traits breakdown 
This table compares the active tag trait to the passive tag traits of RFID devices. One of the main reason of which the tags different is that one is better to use at tracking device due to it better operating range. This table will show the difference between the two types of tags and the reason for this is to identify the traits that each of the tag has. 

	Trait
	Active tag 
	Passive tag 

	Signal strength 
	stronger signal  
	weaker signal 

	Communication range 
	100m+ 
	3m

	Frequencies settings 
	Operate at higher frequencies 455 MGz
	lower operating frequencies as low as 128 KHz, 13.6 MHz or 2.45 GHz

	Cost per tag
	Cost a bit per tag $15 - $100
	cost less but can be brought in huge quantities $0.15-$5

	Data storage 
	128kb(kilobit)
	128b(bytes)

	Working length 
	3-8 year +
	10 years unless works till damage or discarded

	Power source
	Battery powered
	no power source 

	Chip size 
	typical chips size
	can be as small as a grain of rice 


[bookmark: _Toc512434056]Table 1: Compression of RFID tag [16, 19 ,20]
[bookmark: _Toc500258882][bookmark: _Toc512429850]2.2.3 Passive tag uses 
One used of RFID tag is for the management of inventory in a warehouse or even a shop. This work as to the tag keep the information about a set item while it stored and can be used to help keep track of the product as to where it is, where it been moved. It useful to use as now the product doesn't need to be seen to know where it is as a warehouse can contain hundreds and thousands of different products [25]. 
Access control in which employee wear ID badges/ cards in which have RF tags which can be used to open doors around a build by scanner them on a scanner next to the door.  There are many different type of control system such as biometric by RF card are a much cheaper solution [26]. 

Most passports and credit card will have a RFID chip on them this is manly to make life easier for user. An example of this is that now when shopping people can swipe their card at tills in which the bank info it automatic transfer to the shop where the bank paid what was brought from the user account [27].
[bookmark: _Toc500258883][bookmark: _Toc512429851]2.2.4 Active tag uses
Active RFID tags are used in sporting events such as a tracking solution for RFID labels made with UHF, UPM Dogbone inlays for marathons for monitor participants as they run the marathons, which read up to 45 mph. By use of RDIF live stat and update can be done quicker and be more accurate. Wristband which have embedded can allow watcher to get accurate times and measures [29]. 
Livestock management as to tagging and tracking the movement of cows, goats, pigs and sheep. The RFID animal Tags are used on each individual animal. Other uses are that the tag can help with disease prevention as the hold the animal vaccination information and ensuring the animal welfare isn't comprised.  Control access of the farmer equipment so they are protected from theft and monitor security breaches and workers identification [30]. 
Airport RFID tracking in which tags are place on passenger’s luggage that they can then track with app on their phone. The new RFID system will replace the barcode system, which is current used and been standard since early 90s. Benefit from this new system is customer can always know where their luggage is, and this will help to reduce the number of lost bags. Current only for ISO and androids [31]. 
[bookmark: _Toc500258884][bookmark: _Toc512429852]2.2.5 RFID standards
Standards are critical for many RFID applications such as payment system and tracking goods. There are existing and proposed RFID standard that deal with air interface protocol, data content conformance (test product meet standards). The International Organisation for Standardisation (ISO) have created standard for the use of RFID Devices such with tracking cattle. ISO 11784 defines how data is structured on the tag including the identification, the coding of unique items identifier and other data on the RF tag. The ISO 11785 defines the air interface protocol and the wireless communalisation between the reader and card. Similar ISO  14443 standard for the air interface protocol for payment system and contact less smart cards and 15693 for vicinity cards. Other standard includes the testing, compliance, health and safety and the rules that govern RFID operations and terminology [16, 28]. 


[bookmark: _Toc500258885][bookmark: _Toc512429853]2.2.6 NFC 
Near field communications, (NFC) technology lets Smartphone and other enabled devices communicated with other devices that contain a NFC tag. One of the simple forms of this is swiping your Smartphone at the checkout line in a supermarket. The typically range required to perform the action is the distance of 4cm or less between both devices to initiate the connection. With the device there are three different modes. Reader/writer mode, which allows NFC devices to read and/or write passive NCF tags and stickers. P2Pmode, allowing the NFC device to exchange data with other peers, this operation mode is used by android beam. The third mode is the card emulation mode allowing the NFC devices to act as an NFC card. This emulated NFC card can then be accessed by other NFC readers such as an NFC point of sale terminal [32]. 
NFC came out of RFID but NFC is more standardised for consumer Smartphone. A group called the NFC Forum that include NOKIA, Sony and Philips defines the NFC standards. NFC is a means of send data over radio wave hence how it similar to a RFID. NCF can be used to induce electric current within passive components. The data transfer is faster than Bluetooth can work with passive device that don't require their own power source, such as card readers. The NCF data-transmission frequency is 13.56MHz. NCF can transmit data at 106, 212 and 424 KBPS [33]. 
[bookmark: _Toc500258886]














[bookmark: _Toc512429854]2.2.7 Different types of Frequencies 
A table display the attributes of different common used frequency for RFID. This highlight the difference that a setting of frequency will have on a tag for use such as with lower frequency have strong wave length but much less range and have less change of being stop by materials compared to a Ultra high frequency which can travel further however can be affected by certain materials like water and metals.
	
	Low frequency
	High frequency
	Ultra-High frequency

	Frequency level KHz, MHz, GHz
	120-1355 kHz
	13.56 MHz
	860 - 980 MHz                

	Use By 
	HID Prox, EM, Nedap NeXS
	MIFARE Classic, DESfire, HID iCLASS, Legic
	RAIN RFID/EPC Gen 2

	Tag type
	Passive
	Passive/ Active 
	Active

	Wavelength type 
	strong
	strong
	Weak 

	Range 
	Few cm to ~ 3m
	1+m
	50+ m

	Absorption by Moisture
	low
	mid
	high

	Possible area of use 
	Access control, animal tracking
	Tracking library books, patient flow tracking, transit tickets
	Electronic toll collection, parking access control


[bookmark: _Toc512434057]Table 2: Compression of Frequencies [37, 38]

[bookmark: _Toc500258887][bookmark: _Toc512429855]2.3 Use in access control systems
The use of RDIF in system has increase overtime due to advances in the technology. Here are some Area that RDIF is used in access control systems. 
[bookmark: _Toc500258888][bookmark: _Toc512429856]2.3.1 User access 
Personal, staff, employee entry access an example of this can be with a bank. A bank uses multiple type of access control system to protect the content stored within the bank. These can be cash, jewel, property paper and other hard to acquire items.  The front door will be secured by personal and can only be access by user with a correct authorized person with their ID card which is scanner for the door to open. Other system of the main door can require an iris scan and a fingerprint scan [22]. In the bank case it uses multiple different types to protect the contents it contains, and RFID is used just as a measure of who enter the room to keep a list of all employee who have enter the room.
[bookmark: _Toc500258889][bookmark: _Toc512429857]2.3.2 Bank card info
RFID is in on most made bankcards, which makes them easier to use by people when they go out shopping as most supermarket and shops have scanner which people can swipe their card at to make a transaction. Due to this act as a way of information the bank that a transaction has been made by swiping the card as it holds the identification info of the person and the authentication which would normally be done before with a chip and pin [23]. The credit card information is encrypted however, there is a concern about how a scanner device can be used to pick up this information from user while they are out in their daily lives. The issue here is the communication of the card to the scanner can be intercepted because there might be some eavesdropping on the process in which they could get the information being transferred [24]. 
[bookmark: _Toc500258890][bookmark: _Toc512429858]2.4 scanners 
A RFID reader is a device used to gather information from RFID tags. The scanner work in a similar way to a bar code scanner but can be done at a distance though use of radio waves to connect to the tag. The only limited of the device is the range between the scanner device and the chip which can affect if the reader can pick up the object. Other issues of the interface is that can affect the radio wave from travelling from tag to scanner and vies versa. [21] Price among the different type of scanner verity as some are more expanses where mostly an active tag scanner been cheaper but the tags cost much more than the passive tags. Mainly the scanner need depends on the type of tag used if it an active tag a better scanner is needing to be able to connect over the 100+ m where passive tags will be scanner closer to the scanner because of the range of the tags.
[bookmark: _Toc500258891][bookmark: _Toc512429859]2.5 Database
A database is a collection of information, which is then organised in a way that make it easily accessed, updated and deleted if needed be. Query then can be run on the data that been gather to produce reports. [14] A database is a type of storage media used for storing a huge amount of collected information which can then be turn into something more meaningful as data. An example of this can be with a company customer have a list one customer Just a company a look at what one person brought while having a collection of a huge range of customer can give idea of why a set range of customer are buy a product which is recorded on their database.


[bookmark: _Toc500258892][bookmark: _Toc512429860]2.5.1 History of Database 
In 1960, Charles W.Bachman designed the first integrate database system. Following this IBM created their own form of an integrate database. In mid 1960s, Charles bachman formed a database task group in which took responsibility for the design and standardisation of a language named common business-oriented language (COBOL). Later in 1971, the group presented the standard in name CODASYL approach [39].
The CODASYL approach was a very complicated system which depended on a manual navigation technique using linked data set that formed a larger network. When search the data it could be done in several ways such as by the primary key known as the CALC key in the system, moving relationships and scanning all record in sequential order [39]. Edgar Codd [40] suggested that the CODASYL approach and the IMS model lack use of a search engine in which Edgar write paper outlining his ideas and pointed problem and issues with the system.  Record would not be stored in a free-form list of linked record bit use a table that has fixed-length records.
In 1973 based on Codds ideas Michal Stonebraker and Eugene Won deicide to research relational database system. Their project was called INGRES (interactive graphics and retrieval system) in which, display the successful demonstration of a relational model. The INGRES was made of a query language known as QUEL. This lead IBM to develop SQL which was a more advance version of QUEL which later got replace complete by SQL as this was more functional query language [39, 41]. 
In 1990, Object orientated database (ODBMS) is a database management system that supports the modelling and creation of objects. This includes support for classes of object and the inheritance of class properties and methods. The object-relational database management system (ORDBMS) is the idea of having object-oriented feature superimposed on a relational database [42]. 
[bookmark: _Toc500258893][bookmark: _Toc512429861]2.5.2 Database System
A transaction database will contain a list of the transactions from customers, each transaction is a list of transaction id and the items which have been purchased by a customer [43]. The basic of any transaction database can be broken down to a list which records which, a user has purchased different product. Each separate transaction get log as an individual action such as seen below in the table. A list of a transaction database is usually large as there are many records stored from a single user.





	Transaction ID 
	Item ID

	TID 1
	Item1

	TID2
	Item2

	TID3
	Item3

	TID4
	Item1, Item2, Item3

	TID100
	Item100


[bookmark: _Toc512434058]Table 3: Example of a basic transaction listing [43]
[bookmark: _Toc500258894]
[bookmark: _Toc512429862]2.5.3 Bank Statement 
Bank need to keep track of the way their customer as this is need for a bank statement which everyone with a bank account will receive in which will display all the different transaction that the customer has done with their money within the period on the letter. One of the main reason banks do this is so that you can confirm that you did these transactions. The Banks database system need to be able to show to the customer each one of these types of transaction which the bank has come up with used a bank statement which is table list form of the transaction done by the customer.

	Date 
	Tran type
	Details
	withdraw
	Pay in
	Total

	10-set
	-
	Brought forward
	-
	-
	220

	23-step
	ATM
	info
	20
	-
	200

	27-step
	Card 
	Info
	35
	-
	175

	5-oct
	online
	info
	10
	-
	165

	12- oct
	ATM
	info
	20
	-
	145


[bookmark: _Toc512434059]Table 4: Bank statement [44]
[bookmark: _Toc500258895][bookmark: _Toc512429863]2.5.3 Bank transaction processes 
Bank now have many ways in which they need to keep track of transaction of their customers such as having the money withdraw from the bank directly. This is done by a person talking to another person representing the bank in which the customer asks for to withdraw a set amount and receive a receipt on finalising the transaction. 

Another similar way of access you bank is by an ATM machine thought a limit on how much a person can withdraw from an account by use of a smart card and pin [45, 46, 47]. The ATM machine let a person access their money whenever as then as they can access the machine and it has money in it and is operating. 
Online banking customer can view their account at any time as well as view some transaction which have been recently done. Other feature is to make payment to other accounts and to check bank statement online. Mobile banking this work by user downloading an application on their phone and fellows the sequence of corresponding bank ATM machines in which a truncation record is generated. One-time passwords are sent to the registered mobile number which can be used to complete the transaction on an ATM machine [47]. 
[image: https://documents.trendmicro.com/images/tex/articles/tokenization.jpg]Credit card RFID work by place the credit card devices close to the reading device in which the card will give out the customer bank account detail to the POS (point of service) terminal. The POS terminal reads and encrypts the credit card details and transmits it for processing. This is then sent to the bank to get authorisation of the customer card. This processor then replaces the actual credit card data with a token. The token and bank authorisation status are then send back to the starting POS terminal. The POS store the token instead of the credit card data. The bank takes a note of the transaction by the card detail that was sent to them. Below is a diagram of this action [48]. 
[bookmark: _Toc512432278]Figure 4: Credit card Transaction and tokenisation works [48]




[bookmark: _Toc512429864]2.5.4 Attendance Monitoring
An Attendance monitoring system is a system which is used to monitor the attendance of people in and out of a build, area or of a transaction which then will be stored onto a database system for future records [49]. Normally a system will have a point in which an input is used which is then stored on a database type system for record purpose. The input could be a paper record which would then need to be manual enter into the database. The electronic ways can be having a form which is fill in that add a new record to the database, added the entry to the existing database and an app which can be transfer after being completed. A RFID card and reader could make the electronic version of this easy as by scanning the card the detail can be auto transmitted to the database [49]. A company would use this system in a few different ways. One of the main ways a company would use this system is to keep track of how much time an employee has been working in a day in which they will log the start and the end time to determent they pay. Other way that a company will have such a system can be to log who have enter and leaving a building this can be done with a logbook which also can be used for monitoring where employee park their cars. A university and school will have a registration system in which is used to keep track of the students who have attended a partial class this will normal be a paper registration or will be complete on a computer [50]. 
An attendance system database will work in a similar way to transaction database as it records information in the same way as seen in section 5.2 Database system.  The way this work is by when the ID card belonging to the student is scanned the details are then filled in automatically by the scanner when sending the information to the database.









	Attendance ID 
	Student ID 
	Date 
	Class/module 
	 Room 

	54
	1502372
	2/04/2018
	End user computing
	Sc1

	            60
	P2929123
	10/10/2017
	Class 3
	Sc23


[bookmark: _Toc512434060]				Table 5: Attendance Database example
Above is an example of the way the main enter could be done. The main different from the standard way transaction database are is that this has a person/ person ID instated of the item and will need to have a time added to make the record more valid for recording. Other information that the attendance database would need to record would be added if needed. The reason of this is then this can be used to filter each of the different area such as to a single student ID so that a list can be seen of the person attended class. From this set of information, the scanner could get the information about the student ID from the card when sent to the database the attendance can be fill automatically, student ID come the card data, the date is that day and time the action happen, the class/ area of study will be link by the student ID and the room from the room the scanner has be placed in. 


[bookmark: _Toc500258896][bookmark: _Toc512429865]3.0 Methodology 
[bookmark: _Toc500258897][bookmark: _Toc512429866]3.1 Philosophy 
The philosophy set out for the project will be more lead towards the positivist than phenomenological.  The main feature of this philosophy is that knowledge is based on observation or experience of real phenomena in the real would. This mean that hypothesis and conclusion will be based on real event that happen day to day such as students attending class. From this experiment are then performed to observe these phenomena e.g. a set of report of who attending/ when they sign / which class they are attending. 
For the project the sample size the student which attend the university which can be used to test the said process. The validity of the result will be based to the said universities as other university will work in different way as how students’ attendance is recorded.  The data been used is precise as to know what info the system will need to run correctly.
[bookmark: _Toc500258898][bookmark: _Toc512429867]3.2 Approach 
The approach most suited for the project is deductive this involves the use of a theory and hypothesis from which a research strategy can be designed to test the hypothesis. In this case for my project the new card reading technique will make the registration part lecture easy and fast than current used system.
[bookmark: _Toc500258899][bookmark: _Toc512429868]3.3 Three strategies
For the project there are a set number of strategies to be used for the project will be Literature review, software development and case study.
[bookmark: _Toc500258900][bookmark: _Toc512429869]3.3.1 Literature review 
A literature review is a document which is used to aid in the development of a set project be looking at work which has been done around the project. The aim of the document is to identify main theories of the project as well as prominent researchers in the field who have done similar work. Other benefits are that by doing a review it will display the most common positive factors as well as negative ones which could affect the project. By having this a project can be made easy by avoiding pit fall other ones have encounter but gain for the benefits. Though the review it can give an understanding of if the project is feasible to be complete.  By looking at other similar project they can be used to compare the results of the project to if set project are similar. The review will contain information on the registration systems as well as well as different types of databases system. This will form the base in which the project will start from as which direct the best would be to process with the project.

[bookmark: _Toc500258901][bookmark: _Toc512429870]3.3.2 Software development 
Software development is where a system will be creating, tested, analysis and update.  This work by user developing a set software and testing that the feature work toward the goal which have been defined.  With most software development fellow, a series of steps. Such as first the requirement is identified, A designing is then made of how the system will be made, The system is then built, then test are run on the system, feedback is gain and then the system is improved/ maintained.  An example is build a website. So the requirement of the website are defined first, next a plan of what it going look and act like, the website is made, The website is then tested by user and the testing team, feedback is gain, the website is change based on said feedback. There will be a system design in which the registration will connect to a database which needs to be correctly design. For this to properly the correct development technique will be used to create the design, implement and maintenance for the project. 
[bookmark: _Toc500258902][bookmark: _Toc512429871]3.3.3 Case study 
A case study is an intensive examination of a single instance of a phenomenon of interest they can take place at any given location but are usually done in one company, and current event or a new or old technology which has been invented. The process involves gathering very detailed information about the set phenomenon and then use this to explain what is happening. An example of this could be view a website to find the time that user will usually use the page so if there offer on do more customer buy set products. The case study would be done in to the University of wales trinity saint David registration system and how it works currently. This can be done and used in the database system as a starting point for what the system need to do as well can be used to tell if the new system is work better than the current registration system. Data store will be validated as it will come from the university system in which if there incorrect data it could be updated/ removed. The system will be reliability as it will need to perform the task given to it of keeping track of the student attendance of set classes based of the information which has been given in form user scanning their cards. Ethical problems that may arise from the creation of the system is that some student information will be store on the system as well as staff which would need to hired to the freedom of information act of be able to be remove upon request. To inhere to this the database system will have the able to update and remove set user record on all the database tables.

[bookmark: _Toc500258903][bookmark: _Toc512429872]3.4 Feature Driven Development 
Feature driven development (FDD) is one of the agile processes work contain features use in the XP programming and Scrum. The FDD lifecycle works by a series of 5 process.  Develop and overall model, build a feature list, plan by feature and design by feature and build by feature.  
[image: http://wiki.expertiza.ncsu.edu/images/thumb/2/20/Fdd-sk.jpg/400px-Fdd-sk.jpg]




[bookmark: _Toc512432279]Figure 5: FDD process model [53]

[bookmark: _Toc500258904]
[bookmark: _Toc512429873]3.4.1 Process 1 build an overall model 
This an overview of the set project involves in build an object model of the domain problem. The team members will discuss different models. From this one or a number can be chosen which is then be merge into one single model [51, 52]. 
[bookmark: _Toc500258905][bookmark: _Toc512429874]3.4.2 Process 2 make a feature list 
In this process a list of features is made which the system would have. These features could one that the client would need, one the system will need to work and other that the company may want. Most feature shouldn't take too long to implement as if they do it may be needing to break them down into multiple features [51, 52]. 
[bookmark: _Toc500258906][bookmark: _Toc512429875]3.4.3 Process 3 plan by feature 
The third phase is where each feature of the total list gets broken down into a selection number when then this one task can be design and develop. By breaking down the feature they can then be reorganised into so the correct parts for the task are place in the right areas and can quickly be shuffle to have different feature part set and complete. Other thing that can be done is the more vital features for the project can be done early on to get a Skelton running. While doing this other feature such as risks, complexity dependencies and team workload need to be consider [51, 52]. 
[bookmark: _Toc500258907][bookmark: _Toc512429876]3.4.4 Process 4 design by feature 
The fourth process is where a people will be instructed that they will need to start design of a feature upon which they will then design the way which the feature will be made [51, 52]. 
[bookmark: _Toc500258908][bookmark: _Toc512429877]3.4.5 Process 5 build by feature 
The fifth process is done after the design has been approve in which the system is then made. This will then be repeated till all the feature are build and then place together [51, 52]. A time box process will be used for each set feature this work by given a set amount of time to complete each feature e.g. a week or two for each one till all are finished. 
While making the database system software which could be used is that of Microsoft access, visual studio as access can be used to hold all the information as a database. Visual Studio can be used as a code system in which code can be made for the card reader as Visual Studio offers a range of different programming langue such as c, c#, VBA and others. A card reader is required to send information from the student ID card to the database. Type of programming language most likely to be used are a version of c for the card reader. VB can be used in the making of form and macros in access for user forms and report system.
[bookmark: _Toc512429878]4. 0 Design & Implementation
This is the design and implementation section of the document where there will be detail analysis of how the project was design and develop and the step between the stages.
[bookmark: _Toc512429879]4.1 Functional requirements
[bookmark: _Toc512429880]4.1.1 Functional Must Requirements 
The system must record student attendance info
The system must make sure the data is accurate and timely in the rate of update to the server such a 2 second after being scanned
The system will need to be able to staff id, name and room use for class and any other relevant staff detail that maybe needed.
Database must update automatically upon each new scan
ID card must be read by scanner 
Data must be able to transfer between the scanner and the database
Student id detail can be auto filled in databases
The system will need to be able to staff id, name, profession, room use for class and any other relevant staff detail that maybe needed.
The system must have an admin section which will be able to manual way of added, changing, editing and deleting data.
The system will produce a report detailing which student have attended for each of their class of the module they are studying this year.
[bookmark: _Toc512429881]4.1.2 Functional should Requirements 
The system should have a user Manuel for the Admins to use to help understand how the system works.
The system should run on different windows platforms such as window 7, windows 8 and windows 10 
The system should have some navigation feature/method to view all the data
[bookmark: _Toc512429882]4.3 Functional Could Requirements 
Report could be generated from the system of students that attendance, student that are late, student which didn’t attend the class
[bookmark: _Toc512429883]4.4 Functional Won’t Requirements 
System will be connected to existing university systems
[bookmark: _Toc512429884]4.2 Non-Functional requirements
[bookmark: _Toc512429885]4.2.1 Non-functional Must Requirements 
The system must have a user-friendly interface
The system must be able to be access and used throughout the day 
The system must hold a large amount of data
If any maintenance and much needed update can be performed overnight.
[bookmark: _Toc512429886]4.2.2 Non-functional Should Requirements 
The system should have a minimum loading Time
[bookmark: _Toc512429887]4.2.3 Non-functional Could Requirements 
The system interface could be aesthetically pleasing
[bookmark: _Toc512429888]4.3 system module
System modules used in the project for constructing the database system were an entity table list, ERD and dictionary.
[bookmark: _Toc512429889]4.3.1 Entity Relationship Diagram
Before making an ERD each individual entity was identified by from the functional requirement and used this to build a list of entity table that can be view in appendix A which was then made into the ERD. An Entity Relationship Diagram (ERD) was created to identify the entity and attribute of the entity for the database. The ERD contains a list of the entity table which would be needing to have a database for the attendance system. The ERD will also show the link between each of the entity in the database. Over the project there have been many versions of ERD where the latest version had a new version added entity card table of the card ID against the Student ID which can be seen in figure 6.  Reason for this change was due to getting the Card reader program to interaction and send the student ID based in the card ID link with the student in that database. The student table contain information about the student as the ID as to link to a student card, student ID which is used to list the student. Forename and surname are to who it is referring too. The contact number and email are ways in which contact can be made. e.g if student miss too many classes. The year is what current year of the course student is and Line ID link to line table to get the classes. The attendance table is made of attendance ID which keep list of how many enter have been made. The student ID tells which user has access the reader at this time, class ID of which class it is and the timestamp of when the action happen. The class table contain information from the table module so that the topic being study in known, room so that room can be located, day so that student and staff know what day it on. The start and end date can be used with the timestamp to identify any late or absented students. The day table contain a list of days from Monday to Saturday to list when classes are. The date field is used to identify the day the class is on. The room table give a number of the room and description about the room. The description give an idea about the type of room it is. The module table will have a year of which the module run the code, title and description of what the module is in which then staff know what lecture. The lecture ID to link which lecture is teaching at the class. The lecture ID contains data of the ID of the lecture so it can be link with a card table if needed the forename and surname is so it is display who is set to teach a module. Modulebyline table is used to link the module and line table together so that student so that the class can be obtain. The line table simpler to the module contain the code, title and description of the line which a student can be enrolled under. Earlier version of the ERD can be found in appendix A.
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[bookmark: _Toc512432280]Figure 6 : Version 3 of ERD diagram




Below is a copy of the ERD as a working system in the Attendance database shown in figure 7. Most of the feature from the design remind similar the design.
[bookmark: _Toc512432281][image: ]		  			   Figure 7: Access ERD diagram

[bookmark: _Toc512429890]4.3.2 Data dictionary
A data dictionary is used to identify the feature that each attribute in a such as if it a primary or foreign key.  The data type of the data which would be text, number, auto number and any other data type which are in relation to the Microsoft access software datatypes. The length or number of charterers which the attribute will hold into the database. There will be description section which will discuss the reason that a certain attribute was given a set datatype. Below is an example of how the data dictionary was setup and the full version can be view in appendix A.

	Entity name

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 


[bookmark: _Toc512434061]                                                                     Table 6: Data dictionary design


[bookmark: _Toc512429891]4.4 Interfaced
Interfaced design for the database system was made in PowerPoint in which the forms and switchboard were designed using feature and then the main system was created based of the design. For the card reader system, a form was design based of the feature of the sample code acquired and Pseudocode which was write beforehand.
[bookmark: _Toc512429892]4.4.1 Story boards
The design of the database was first made in PowerPoint in which the switchboard, report switchboard and all the forms were design. The storyboard gives an idea of how set the best layout for buttons as well as getting the layout for the forms as to the amount of information that need to be displayed per form and the overall space of information. For both switchboard the button where made to the same so that they all look the same which when clicked take the user to the page or closes the program. The forms have been made to have to display all the information from the table and has buttons which can be used to add, edit delete record and return to the switchboard. The storyboard is design of what the system could look like and to be used to help start design the system as this missing feature such switch between records. When the system is started up the switchboard will load in which user can then use this to navigate around the database. The full storyboard design is displayed at the end of appendix A.
[image: ]






[bookmark: _Toc512432282]					Figure 8: Storyboard switchboard
				



[bookmark: _Toc512429893]4.5 coding 
An Issues involved in the setting up of the card reader to the window computer system in which the card scanner was not pick up by the windows 7 system. To try and get around this I tried to use the card reader on a window 10 system which work at first later the system connect install the SKD components an error of Unsupported platform in which the card reader couldn’t be linked. While working of this solution from online sources I found that by turn off window signature in the boot setting it would let the card reader connect and the system.


Problem when coding the card reader system mainly happen during the insert command where to add a new record into the database based of the Card ID that was scan. One of the main issues was that the student ID was reader as different datatype and weren’t added to the database. A different issues with this code was with the order as in the lines were write out of sequence the code won’t work.


The process that solve issues was first to analysis that code I was using to understand what the problem was for the error message. To solve this issue a new table was added linking the student ID with a card ID in which a select statement then could be used to get the correct student ID and student Information form the student table. Below is a copy of the final code used to perform this action?
[image: ]










After getting the ID the input was change and if statement were used to pick up any error that might be cause by the card ID or Class ID. Overall the input commend was change to the display below as this new code work better and can pick up error with card being used and send the information to the database.
[image: ]








[bookmark: _Toc512429894]4.6 Testing 
There are many different methods of testing the common ones used in industry is alpha test, beta test and developmental and developer will often do others such test.  An alpha is an early form of testing which can be done and usually carried out by the team member that is developing an app, game or software. Tester can also be involved to be part of an alpha test as it used to iron out bugs and other issues of the program. A Beta testing is where the software is released in pre-release state which is usually preformed with games. (54) In a beta test is a check for the software to be released more to the public and go through more types of testing then what happens in alpha test as now it can be place on different machine than that of the developers.  
[bookmark: _Toc482212868][bookmark: _Toc512429895]4.6.1 Scope and overview
The Card reader program has been designed in visual studio with the aim of being able to reader student Card ID and to be able to send this information to an attendance database which report can be made. Feature of the database include being able to have an admin access section where information can be added, edit and deleted. To help to improve and make sure that the functions of the project work to a minimum standard I will be testing feature of the project viva an alpha test which can be seen in appendix B.
Scope: 
· Program loads
· Load the correct information to the right place in the database form card reader program
· Navigation of database by button
· Forms will have the ability to add, edit, delete records
· Be accessible operating systems

[bookmark: _Toc512429896]4.6.2 Test approach 	
To do the test I have made a test sheet in Microsoft excels.
	Test number 
	Area of testing 
	Expected outcome 
	Actual outcome 
	Pass / Fail 
	Comment if Fail 
	Screen shot 

	 The number of the test 
	The area which is be test will be performed 
	The expected outcome of test 
	The actual outcome in test 
	Wherever the test pass or failed 
	A comment on why it fails or how was fixed 
	A Screen shot of code if needed


[bookmark: _Toc512434062]Table 7 : Test plan template

[bookmark: _Toc512429897][bookmark: _Toc482212871]4.6.3 Risk analysis
	Risk number
	Risk 
	Impact 
	Trigger 
	Plan 

	1
	Unexpected errors 
	Low-medium - high
	Problem with unexpected parts of the system 
	If problem can't be fixed, then minimums the effect it could have on set project 

	2
	Completion date 
	Medium - high
	Product not delved on schedule 
	All testing will be done in the time which has been allocated 
 to it 


[bookmark: _Toc512434063]Table 8: Risk assignment of tests

[bookmark: _Toc512429898]4.6.4 System testing 
The system test was made to check over the entire project process. In this test the test plan from above was in 7.5.2 was used to test the various feature of the project.  Within the test plan had a finished of test the usability of the repots which were produce after the system could gather data from the card reader system which is way this was included into the system test and not the early usability. The main feature that were tested in the system test are that of the card reader ability to send information to the database, the type of data that can be enter into the database the length of text which used can handle. Other test include were the use of unknown datatype in set attribute, missing data of attributes and how little will be needed. 
[bookmark: _Toc512429899]4.6.5 Usability testing
The usability test plan made on the data looks to test to see if the navigates and another button work with the admin section of the database. The test was done to ensure that a user can add, edit, delete records record into the database as well as move from switchboard menu to form and back again. The report switchboard also was feature by the report weren’t made till late which is why the usability test for those buttons was placed into the system test.
[bookmark: _Toc512429900]4.7 Time boxes
[bookmark: _Toc512429901]4.7.1 Time box 1 
Date- 18th January 2017
Duration 7 days
Completions Date- 25th January 2017
Feature 
Set up card reader system on window 7 
Design and implementation
Installations guide of car reader 
[bookmark: _Hlk511922816]Click install Muti-application demo.
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[image: ]Wait for the setup












Click next after setting loaded
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Select files location 
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[image: ]Select the type of version of software typical, compact or custom.








Select program file location and wait for installation 
[image: ]





After click finish  

Installing drives of ACR122u 
Click install ACS CCID drives
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Click install 
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A message box pops up and click yes
[image: ]

[image: ]The system will copy the required files to the computer system





Finish the installation of drive by clicking finish button
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Install SDK components 
Click the install SDK components
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Wait for the set up 
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[image: ]The setup system of SDK








The location of were the files are stored
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The type of installation this can be a typical/ common, compact version and custom. For this a typical installation was used
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Select a location of where the program will be and then start the install
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After click finished


[image: ]Find location and open ACR 122U tools










From here plug the card reader in and click reader commands option
Next click new connect and check the reader to the one with matching new and click connect.
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Next place card over reader in the reader command click get ATR.
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Testing 
Trying to connect the card reader to device failed
Retry on a window 10 system worked
Evaluation
Downloaded files for the card reader and followed a user manual of setting up the card reader as to installing the drives, the SKD components, ACR tool and demo. After this try to test the system but card reader was not able to be read by window 7. Next is to test it on a window 10 system.
Requirement completed 
Card reader is pick up by computer system











[bookmark: _Toc512429902]4.7.2 Time box 2
Date- 25th January 2017
Duration 14 days
Completions Date- 8th February 2017
Features
Design a database system
ERD
Data dictionary
Crate database system
Manual entry/ manipulation of data
Design and implementation
ERD
The Entity relationship diagram (ERD) can be used to make to give an outline/ display of what tables in the database system would look like also these table can have their attributes and the links in which how each table interact with each other.



[bookmark: _Toc512432283]Figure 9: version 1 ERD
 
Data Dictionary 
The data dictionary is more easily way of breaking down the data in which it can be clearly stated what each attribute does in said table. This design will be used to display each table in the database and what each attribute data type will be and a description and the reason for why an attribute of the table to be a said datatype compared to another one design in a said way. From here a database can copy the design of the audible directly into the access system making building the system easier.
For initial data dictionary see appendix A
Create system the system design in access in which a rough draft of the database system has been made based on the requirement of the ERD and Data dictionary. 
Evaluation
 Not All the listed task has been completed under this section in which this time box has been extended by a week to make sure that these tasks are completed.  The extension is needed as this is the main design of the project as the design of the database need to be right for the data which is to be used in the database.
A skeleton of the database system was made however there not a way now for adding, edited, and deleting the records. The next step is to review the design and change what need to edit so that the database functions better and make it so that a user can add, edit and delete record in the database and have a way of mover around.
Requirement completed 
ERD
Data dictionary
Create system in access








[bookmark: _Toc512429903]4.7.3 Time box 2- extenuations
Date- 8th February 2018
Duration 7 days
Completions Date- 15th February 2018
Features
ERD
Data dictionary
Entity tables
Story board of user access system 
Create the database system
Design and implementation
ERD

The Entity relationship diagram (ERD) can be used to make to give an outline/ display of what tables in the database system would look like as seen this has been edit since time box 2. 
[bookmark: _Toc512432284]			Figure 10: Version 2 ERD

[bookmark: _Toc442096464]Entity tables
When making a database it's good to point out what each table will need to have and to what each type of attributed each Entity will have. Below is an example of what I suggest that the company database will consist of. 
See Entity table in appendix A.
Story board
A story board has been made of how the design interface of the database can be used to display the look of the system before being built. This system will have a way to navigate around each the forms so that information can be added, edit, deleted. The full story board of each page has been stored in a PowerPoint file.



Switchboard
The switchboard page is the main menu a user will see and will contain a bunch of buttons this is so that user can slick on these buttons to change the page on their program.


[image: ]




[bookmark: _Toc512432285]				Figure 11: storyboard Switchboard

Forms

A Form of the database will look like the attendance page below as there be the information which user can enter into and button which will add, delete, and edit the records. There will be a back button on the page returning the user to the switchboard. Each of the user page look like this in the storyboard.

[image: ]





[bookmark: _Toc512432286]				Figure 12: storyboard Forms


Reports

[image: ]The report menu has button like the switchboard, but these open reports based on the information in the database.





[bookmark: _Toc512432287]				Figure 13: storyboard Report switchboard

Create the database system
While making the design there was an issue with that of the student Id and lecture ID were to be used as the main ID system of the table in which would work with access. Because of this be a main feature of how the database need to have this attribute to work a change was made to the design of these tables student and lecture. The change made was too add a new field ladled ID which performed the feature of containing student and staff ID.
See database in the appendix A
Testing
A test plan was made on the set of features of the database as to how the forms and buttons work. This includes the switchboard menu, all form pages and the report menu.
	Area of test 
	Pass/ fail

	Switchboard
	All test passed

	Student Form
	All test passed

	Room Form
	All test passed

	Days Form
	All test passed

	Lecturer Form
	All test passed

	Modulebyline Form
	All test passed

	Module Form
	All test passed

	Class Form
	All test passed

	Attendance Form
	All test passed




See appendix B for full test plan
Evaluation
Task listed list at the top have been completed in this extended time. Reason for the extension of time is that some of the task such as the ERD and choosing the right filed took longer than expected as this would have a knock-on effect on the rest of the design process. Another feature thing which made was when testing the design some main key field were missing in which needed to be held somewhere in the database in which a new field was added and then the design was updated.
The main database was design in Microsoft access as planned.  The entity made up in the ERD was transfer to the database and seems to work as intended thorough the test plan. The next part of the project is to make sure that the card reader can now send information to this access database and make sure the database is going to work as intended as to do with fixing bugs and other issues that arise.
Requirement completed 
ERD
Data dictionary
Entity tables
Story board of user access system 
Create the database system
[bookmark: _Toc512429904]4.7.4 Time box 3
Date- 15th February 2017
Duration 21 days
Completions Date- 8th March 2017
Feature 
Set up card reader system on windows 10 
Design and implementation
Installations guide of car reader 
Installing drives of ACR122u v
Install SKD components 
Repeat of steps in time box 1 
Testing 
Trying to connect the card reader to device failed
Retry on a window 10 system worked
Evaluation
Downloaded files for the card reader and followed a user manual of setting up the card reader as to installing the drives, the SKD components, ACR tool and demo.  When installing the SKD components an error of Unsupported platform which after look online for a solution which I haven’t found. The system did connect the card reader by it could access the card information or function of the ACR Tool when place a card on the reader.
I retry the window 7 system in which I remove window authorise in the advance boot setting menu and the card read works which was a solution I found online in the website of Wintips.ORG(55). This system work in which now the card reader works on the window 7 system and I can now start figure out how to connect the reader to my database and how to code each card with the information they need.
Requirement completed 
Card reader is pick up by computer system


[bookmark: _Toc512429905]4.7.5 Time box 4
Date- 8th March 2017
Duration 21 days
Completions Date- 29th March 2017
Feature 
Coding for the card reader program
Data store in the access database
Design and implementation
Structure English see appendix C. 
Testing 
NA
Evaluation
Look at the sample code in which came with the card reader to figure out how to start coding a program to connect each card to the database system. Code use from the get ART was used to get the reader connected to the program. An issue raised with use of the sample code files is that the mi fare cards code won’t listed in which I had to look on the internet to find a solution this issue which increase the time I would be coding the program.  I solution was found on the internet which make it so that mi fare card works with the system. The next step which was to store the information to the database in which the data would need to be set to the same format as the database fields.  To do this variables like date needed to change so it matches to database date time format and ordering the select and insert statement in the correct way. Data from the database was used such as with student ID and card ID were used to so that the correct student had the right information added for the card which was scanned. The next step is to make report from the data stored on the database as well the program and feature will need to be tested.
Requirement completed 
Coding for the card reader program
Data store in the access database

[bookmark: _Toc512429906]4.7.6 Time box 5
Date- 29th March 2018
Duration 14 days
Completions Date- 12th April 2018
Feature 
Reports
Full system test plan
Design and implementation
Reports
List of Student (student ID, ID, Forename, Surname, year)
[image: ]






Class Attendance (Class ID, Start time, End time, Student ID, ID, Timestamp) 
[image: ]



Class 1 late (Class Id, end time, module title, student id, id, forename, surname, timestamp) 
[image: ]




Class 5 late (Class Id, end time, module title, student id, id, forename, surname, timestamp)
[image: ]




Testing 
The aim of this test plan was to test the different ways and methods that data can be input to the database and to check if the correct data is being sent to the right place. Full list of tests can be found in the appendix B.
	Area of test 
	Pass/ fail

	C# reader program
	Most test passed

	Report Switchboard
	Most test passed

	Student Form data
	Most test passed

	Room Form data
	Most test passed

	Days Form data
	Most test passed

	Lecturer Form data
	Most test passed

	Modulebyline Form data
	Most test passed

	Module Form data
	Most test passed

	Class Form data
	Most test passed

	Attendance Form data
	Most test passed




Evaluation
Reports were made based on the requirement of the systems as to how student can access the card reader system with their cards. Each class can have a list of times in which students can scan their cards which can be match against the class time. Filter then can be placed onto the database to select certain information such as late attendance, set classes, times of the day. Testing different feature of the both the database system and the card reader program.  Two issues that have been identified form the testing process is that the access will let blank data into the database in the current state.  The second is that line with multiple class don’t get pick up correct with the current code being used. 
Requirement completed 
Reports
Test plan

[bookmark: _Toc512429907]5.0 Evaluation 
Base on the functional requirement listed the system created has meet most of the requirement where the focused has been on getting the must feature implemented first. These range of feature were that of getting a card reader system to operate with the student ID card in which student can have their attendance record to an access database. Each new card entry is then place into the database in which report on the student attendance of different class can be read and will update immediately after the data is sent to the database. Reports such as a list of students, list of all class is currently accessible in the database and will the use of filter individual class can be access form the list. User can make custom reports can be made from the database which can be used anytime of the day and has a reasonable large storage capacity. There is a manual added in feature in which data can be place using forms which can be used to fill in all the table in the database as a use of a backup feature if the card reader fails to work. From the section of requirement such as there being a navigation system in which help in moving around the systems form and reports. Over feature include the use of the card reader system on multiple version of operating systems where it has only work on the window 7 and window 10 version and not tested in window 8 or others
Overall many of the main feature of the project have been meet and achieve to make a working system however, there a number side feature and problem which didn’t get fixed due to mainly time constants and other issues. One such issue is when a student has one or more class then the system won’t input their information into the database as it current doesn’t location the class ID where more than one can be selected. It is possible to make a user guide for an admin user to explain how the work with the system which wasn’t made due to time Constance and will be work on in the future.
The aim of the project is to create a Student attendance system which will operate using the student ID card and a scanner device.  In which Information about the classes which student attend will be store on an access database in which reports can be constructed about the student attendance. To the avail of this aim it has been meet as there is a system in place in which store and can create report from based on the information gather about the student from the card reader.



[bookmark: _Toc512429908]6.0 Conclusion / Recommendation
The literature review covers a range of different aspects which make up the project as to the history of how registration system has been record from a paper-based system to an electric. Similar with how the progress of databases system have been made. The review also lists feature of card reader system and they operate as this help to ident what types would be needs to work with the student ID cards. This part also includes a look into how bank may use their system and how a transaction database would be the best chose for have a database for this system.
The system design was done as a two-part process of one getting to make the card reader and a database system in which information can be sent from the card reader. To start this be making a database system which means the system would need identified the different entities and attributes that will be needing to make the system which was design on a ERD. Throughout the development of project the ERD used was changed and redesign due to the database system not working well with the card reader program created that was made in visual studio. A storyboard design was made to give an idea of how the layout and design of the admin control system in the database would function and the way that each form would be presentenced.
The second part was getting the reader be pick up by computer through a plug and play connect by a USB port which didn’t work as expect in which slowed down the process as getting the reader to connect to a computer. This was fixed and eventually the card reader now works in window 7 by starting the boot up by disable window authorisation. The card reader will work on most Windows 10 machines however I did run into an issue with one having invalid platform which was a standalone issue as it only happen on that machine. By the used of sample code from buying the product and help from an online source to get code to get the mifare card to be reader a program was made written in C# which will check for card reader, scan cards and send set information to the access database.
Testing was broken up in area upon the section which was completed in each time box. Because of this the whole system test was done last when both the database and card reader program were in an operational state. A usability test was done on the storyboard design in access to check that an average could be able to navigate features and the input button within the database. A full system test was also conducted to test all the different feature of the system such as if the card reader works. The test plan also includes to check that certain datatype can be added to set attributes and the reports that been generated. 

Recommended on what I would do next time is that the time spend task in the times box can be manage better as to allocate more time to the time box zone as with unexpected task taking longer than expected to complete such set up the card reader due to computer issues.   
[bookmark: _Toc512429909]6.1 Suggestions for further work
Further improvement to the current system can be where student having more than on line to module can be fix so that the system will know what class it is by the day and time of the class. Other such Improve can be made to the reports as are mostly basic. Improve the layout of the forms system so that information could be displayed better and a better location of the buttons. The card reader system can benefit from an improvement to the visual by change the look and style of the program which can be achieved by change the way the system presented by added colour and other effects.


[bookmark: _Toc512429910]7.0 Personal Reflection
This is my reflection of the time I spent working on the RFID attendance system for the project. Throughout the year I have been working hard to meet the aims and the objectives set at the start of the project while balances the work for the course and other assignment. For this project I decided to make a student attendance system which uses a card reader which can scan student and staff ID card and record these time to a database system.
Research and lit review
To start off the project by researching the area which are related to the project I would be creating.  Doing this would give ideas of possible way to make the system. The main area which were forced on was registration system, database system and RFID.  Some area of research was easier to find information on then other it was hard at times to stay forced on the tasks due to the time taken looking though several different papers and sources.
Time box methods
The use of time box method of development is something new which I experience when developing for this project. The way this work was taking one feature of the requirement and design, developing and testing all in on go to a sign feature. Mythologies I have used in the pass where the whole system would be design, build and tested over the project run period. From use of this I have found that the time box method to be more flexible of time in which each task can have to complete as in many part I found extending the time box length to complete a set task such as with getting the card reader working and coding the visual studio program.
Design 
Pseudocode was made for the design of the card reading program to give a guide line of what each section of the program would do. The main aim of this to get an idea of what each button of the form would do such as connect to the reader, get card id and save the data to the database.
A storyboard design was made to of the database forms and switchboard navigate which was made PowerPoint. This was quick as the main design of the page would be the same with most of the forms.
The database system was made in access in which I went through several different versions on ERDs as it was as later I found I need to add a card table to link the program to the database. Next time I would try to reduce the number time I would need to redo such design. Each time the ERD was update the data dictionary would also need to be updated.
Implementation 
The card reader system was creating in visual studio by using the programming language c#.  Before the project I have has dome experience of using C# but mainly have made coding with C++ over C# and C so there but mostly it works in similar way. At first, I found it hard to starting as to get use to how the sample code work to get the card reader to display as I felt I was driving into a code which took me a while to understand the process in order create my own version. One main problem that I encounter was that sample code didn’t have a code to work with the Mifare which I had to obtain form an online source to get to work with the student ID cards. Another problem I encounter was that C# need to be write in a set order which at first annoyed me as it look it was displayed correctly. One of part of the project which I enjoyed doing was making the form for the program as well as setting up the database forms. Input data into the database as each table had some data that would mostly needed to be manual enter which took a lot to do.
Testing 
When testing each section in way that were most operate as I could as with connect the card reader it would work or not. For the main card reader project and the database system I did research in different ways preforming testing and form using experience from past programs I decide to create a test plan which be suited for the project set parts. The first initial test forced on used interaction in the database which was easier to do than the final test which involve test data entry.
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[bookmark: _Toc512429912]Appendix A  

Entity Table
When making a database it's good to point out what each table will need to have and to what each type of attributed each Entity will have. Below is an example of what I suggest that the attendance database will consist of. 
Attendance (Attendance ID, Timestamp, 
, 
) 
If display error (student ID , TIME ID)
Student (Student ID, ID, Forename, Surname, contact number, email, year, 
)
If display error (Line ID)
Key 
Entity = Bold  
Primary Key = Underline 
Foreign keys = Over line 
Attributes = Black 




Room (Room ID, Room Number, Room Description)

Class (Class ID, Start time, End Time, 
,,
)
If display error (Module ID, Room ID, day ID)
Module (Module ID, Year,
)
If display error (Lecture ID)
Lecture (Lecture ID, ID, First name, Last name)

Day (Day ID, Day of the week) 

Module by line (Module by line ID, Module code, Module Title, Module description, 
) 
If display error (Line ID,)
Line (Line ID, Line code, Line title, Line description)







Initial data dictionary 
Student table
The student table contains information about the student details. The main feature of the table is to hold the Student ID and a contact method.
	Student Table

	Attribute name 
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Student ID
	YES
	-
	Auto
	11
	This is the list of the student id number which is broken down into 3 letters and 8 numbers.

	Forename
	-
	-
	Text 
	20
	The first name of a student which in most cases should not exceed 20 charters

	Surname
	-
	-
	Text
	20
	Like with the fore name this is the last name of a person and unlikely to exceed 20 charters

	Contact number
	-
	-
	Text
	12
	Depending on the type of phone being use home or mobile it may have a + symbol which is why text is used.

	Email
	-
	-
	Hyperlink
	30
	This is a link of the student email address which can be click onto.

	Year ID
	-
	YES
	Auto
	10
	This links the table to the year table


[bookmark: _Toc512434064]				Table 9: Initial student table










Attendance table 
The attendance table will store information sent from the card reader into a list entry. All of the field will be filled in automatic and hold the class, student and time of transaction occurs.
	Attendance Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Attendance ID
	YES
	-
	Auto
	11
	This is the list of the Attendance number which start counting from 1 each enter add one to the count  

	Student id 
	-
	Yes
	Auto
	10
	This will link the student id table to the attendance so that the student details can be listed

	Room ID 
	-
	YES
	Auto
	10
	This will link the room table to the attendance so that the room number is displayed

	Time ID 
	-
	Yes
	Auto
	10
	This link the time table to attendance so that the time the action was done is recorded

	Class ID
	-
	YES
	Auto
	10
	Links the class table to attendance so that the module being study can be recorded
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Time table 
The time table database will breakdown time store into hour, minutes and seconds.
	Time Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Time ID
	YES
	-
	Auto
	11
	This is the list of the time records enter number which start counting from 1 each enter add one to the count  

	Hour 
	-
	-
	number
	2
	Record the hour amount in which the data was enter

	Minutes  
	-
	-
	number
	2
	Records the minute amount of the record that was entered

	Seconds 
	-
	-
	number
	2
	Records the seconds amount of the record that was entered


[bookmark: _Toc512434066]					Table 11: Time table

Room Table 
The room table will store information on the room in which class are taken. This will contain information about which build and the address so that it can be found.
	Room Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Room ID
	YES
	-
	Auto
	11
	This will contain the room number which can have letter and number written on it

	Building information 
	-
	-
	Text
	50
	This conation information on the which building/ campus the room is located

	Building address
	-
	-
	Text
	100
	Contains the address on which the building can be found at.
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Year Table
This table contain the information of what year in the Course that a student is.
	Year Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	year ID
	YES
	-
	Auto
	11
	This will contain the Year type number which can have letter and number written on it

	Year type 
	-
	-
	Number
	1
	Corresponds to which year the student is on in their course


[bookmark: _Toc512434068]				Table 13: Year table
	
Class table
The class table will contain information about the start and end time which the class runs by as well the year of the class and module be study.

	Class Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	class ID
	YES
	-
	Auto
	11
	This is an auto generated number of a list of class 

	Year 
	-
	-
	Date/time
	20
	The year in which the class is run 

	Start time
	-
	-
	Number
	10
	The time in which the class starts

	End time
	-
	-
	Number
	10
	The time in which the class ends

	Module ID 
	-
	YES
	Auto
	10
	Link tot module table to get information the topic study at class


[bookmark: _Toc512434069]				Table 14: Initial class Table






Module table 
The module table contains information about the type of module being studied as well the lecture/ lecturers teaching the module.
	Module Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Module ID
	YES
	-
	Auto
	15
	The module title in which involves number and letter to make up the name

	Module Title 
	-
	-
	Text
	50
	The title of the current module

	Module Description 
	-
	-
	Text
	100
	A brief description about the said module

	Lecture ID
	-
	-
	auto 
	11
	Link to the lecture table in which lecture details are provided


[bookmark: _Toc512434070]				Table 15: Initial module table
Lecturer table
The lecturer table contains details about the lecture.  
	Lecturer Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Lecturer ID
	YES
	-
	Auto
	11
	This is the list of the Lecture id number which is broken down into 3 letters and 8 numbers.

	Forename
	-
	-
	Text 
	20
	The first name of a which in most cases should not exceed 20 charters

	Surname
	-
	-
	Text
	20
	Like with the fore name this is the last name of a person and unlikely to exceed 20 charters


[bookmark: _Toc512434071]				Table 16: Initial lecturer table







Second Data dictionary 
Student table
Year was added to the table and the year table was removed from the database. Also time table was removed as it wasn’t need.

	Student Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Student ID
	YES
	-
	Auto
	11
	This is the list student record which start at 1

	ID
	-
	-
	Text
	12
	This is the list of the student id number which is broken down into 3 letters and 8 numbers.

	Forename
	-
	-
	Text 
	20
	The first name of a student which in most cases should not exceed 20 charters

	Surname
	-
	-
	Text
	20
	Like with the fore name this is the last name of a person and unlikely to exceed 20 charters

	Contact number
	-
	-
	Text
	12
	Depending on the type of phone being use home or mobile it may have a + symbol which is why text is used.

	Email
	-
	-
	Hyperlink
	30
	This is a link of the student email address which can be click onto.

	Year
	-
	-
	Date/time
	10
	The year which the student is current at their course

	Line ID 
	-
	Yes
	Auto
	10
	This link the line table to student table.


[bookmark: _Toc512434072]				Table 17: second student table







Attendance table 
Reminded mostly the same lost the class ID as it wasn’t needed.
	Attendance Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Attendance ID
	YES
	-
	Auto
	11
	This is the list of the Attendance number which start counting from 1 each enter add one to the count  

	Student id 
	-
	Yes
	Auto
	10
	This will link the student id table to the attendance so that the student details can be listed

	Time ID 
	-
	Yes
	Auto
	10
	This link the time table to attendance so that the time the action was done is recorded

	Timestamp
	-
	-
	Date/time
	20
	The time in which the student attendance is recorded.


[bookmark: _Toc512434073] 					Table 18: second attendance table
Room table 
Stay same as before
	Room Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Room ID
	YES
	-
	Auto
	11
	This is a list of records on the entry of rooms sy

	Room number
	-
	-
	Text
	20
	This will contain the room number which can have letter and number written on it

	Room description 
	-
	-
	Text
	100
	A brief description of the room and use such as computer lab, free lab ect.
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Class table 
Have had the room ID added to this as well as day table to list what room and day the class ran.
	Class Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	class ID
	YES
	-
	Auto
	11
	This is an auto generated number of a list of class 

	Start time
	-
	-
	Number
	10
	The time in which the class starts

	End time
	-
	-
	Number
	10
	The time in which the class ends

	Module ID 
	-
	YES
	Auto
	10
	Link to the module table to get information the topic study at class

	Room ID
	-
	YES
	Auto
	10
	Link to the room table to get information room 

	Day ID
	-
	YES
	Auto
	10
	Link to the day table to get information on the days classes are held 


[bookmark: _Toc512434075]				Table 20: second class table 
Module table 
Stayed the same. 
	Module Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Module ID
	YES
	-
	Auto
	15
	The module title in which involves number and letter to make up the name

	Year
	-
	-
	Date/time
	10
	The year which module

	Module code
	-
	-
	Text 
	20
	The code that a set module has can be displayed in number and letters 

	Module Title 
	-
	-
	Text
	50
	The title of the current module

	Module Description 
	-
	-
	Text
	100
	A brief description about the said module

	Lecturer ID
	-
	-
	auto 
	11
	Link to the lecturer table in which lecture details are provided


[bookmark: _Toc512434076]				Table 21: second module table



Lecturer Table 
No changes performed.
	Lecturer Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Lecturer ID
	YES
	-
	Auto
	11
	This is a list of all lecture start at 1

	ID
	-
	-
	Text
	12
	This is the list of the Lecturer id number which is broken down into 3 letters and 8 numbers.

	Forename
	-
	-
	Text 
	20
	The first name of a which in most cases should not exceed 20 charters

	Surname
	-
	-
	Text
	20
	Like with the fore name this is the last name of a person and unlikely to exceed 20 charters


[bookmark: _Toc512434077]				Table 22: second lecturer table
Day Table 
The day table was made to keep record of the days and date that class will be held.
	Day Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Day ID
	YES
	-
	Auto
	11
	This is an auto generated field of days of the week

	Day of the week
	-
	-
	Text 
	20
	The name of the day of the week 

	Date
	-
	-
	Date/time
	20
	List the date of which day of the year


[bookmark: _Toc512434078]         					Table 23: first Day table 
Module by line table
The module by line table was made to link the student line and module that they were studding.
	Module by line Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Module ID
	YES
	-
	Auto
	11
	The module title in which involves number and letter to make up the name

	Line ID 
	-
	YES
	Auto
	10
	Link to line Table


[bookmark: _Toc512434079]		`			Table 24: first Module by line table
Line table
No changes performed

	Line Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Line ID
	YES
	-
	Auto
	11
	The module title in which involves number and letter to make up the name

	Line code
	-
	-
	Text 
	20
	The code that a set line has can be displayed in number and letters 

	Line Title 
	-
	-
	Text
	50
	The title of the current line area being used

	Line Description 
	-
	-
	Text
	100
	A brief description about the said line area
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Final Data Dictionary
This is the final made version as the current acting database system in use for the attendance database. The final version of the student stay the same as the second iteration.
	Student Table

	Attribute name 
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Student ID
	YES
	-
	Auto
	11
	This is the list student record which start at 1

	ID
	-
	-
	Text
	12
	This is the list of the student id number which is broken down into 3 letters and 8 numbers.

	Forename
	-
	-
	Text 
	20
	The first name of a student which in most cases should not exceed 20 charters

	Surname
	-
	-
	Text
	20
	Like with the fore name this is the last name of a person and unlikely to exceed 20 charters

	Contact number
	-
	-
	Text
	12
	Depending on the type of phone being use home or mobile it may have a + symbol which is why text is used.

	Email
	-
	-
	Hyperlink
	30
	This is a link of the student email address which can be click onto.

	Year
	-
	-
	Date/time
	10
	The year which the student is current at their course

	Line ID 
	-
	Yes
	Auto
	10
	This link the line table to student table.
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Attendance table 
No changes performed.

	Attendance Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Attendance ID
	YES
	-
	Auto
	11
	This is the list of the Attendance number which start counting from 1 each enter add one to the count  

	Student id 
	-
	Yes
	Auto
	10
	This will link the student id table to the attendance so that the student details can be listed

	Time ID 
	-
	Yes
	Auto
	10
	This link the time table to attendance so that the time the action was done is recorded

	Timestamp
	-
	-
	Date/time
	20
	The time in which the student attendance is recorded.
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Room table 
No changes performed.

	Room Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Room ID
	YES
	-
	Auto
	11
	This is a list of records on the entry of rooms sy

	Room number
	-
	-
	Text
	20
	This will contain the room number which can have letter and number written on it

	Room description 
	-
	-
	Text
	100
	A brief description of the room and use such as computer lab, free lab ect.
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Class table 
No changes perform
	Class Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	class ID
	YES
	-
	Auto
	11
	This is an auto generated number of a list of class 

	Start time
	-
	-
	Number
	10
	The time in which the class starts

	End time
	-
	-
	Number
	10
	The time in which the class ends

	Module ID 
	-
	YES
	Auto
	10
	Link to the module table to get information the topic study at class

	Room ID
	-
	YES
	Auto
	10
	Link to the room table to get information room 

	Day ID
	-
	YES
	Auto
	10
	Link to the day table to get information on the days classes are held 


[bookmark: _Toc512434084]					Table 29: Final Class Table
Module table 
No changes performed.
	Module Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Module ID
	YES
	-
	Auto
	15
	The module title in which involves number and letter to make up the name

	Year
	-
	-
	Date/time
	10
	The year which module

	Module code
	-
	-
	Text 
	20
	The code that a set module has can be displayed in number and letters 

	Module Title 
	-
	-
	Text
	50
	The title of the current module

	Module Description 
	-
	-
	Text
	100
	A brief description about the said module

	Lecturer ID
	-
	-
	auto 
	11
	Link to the lecturer table in which lecture details are provided
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Lecturer table 
No changes performed.

	Lecturer Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Lecturer ID
	YES
	-
	Auto
	11
	This is a list of all lecture start at 1

	ID
	-
	-
	Text
	12
	This is the list of the Lecturer id number which is broken down into 3 letters and 8 numbers.

	Forename
	-
	-
	Text 
	20
	The first name of a which in most cases should not exceed 20 charters

	Surname
	-
	-
	Text
	20
	Like with the fore name this is the last name of a person and unlikely to exceed 20 charters


[bookmark: _Toc512434086]				Table 31: Final Lecturer table
Day table 
No changes performed.
	Day Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Day ID
	YES
	-
	Auto
	11
	This is an auto generated field of days of the week

	Day of the week
	-
	-
	Text 
	20
	The name of the day of the week 

	Date
	-
	-
	Date/time
	20
	List the date of which day of the year


[bookmark: _Toc512434087]					Table 32: Final day table
Module by line table 
No changes performed.
	Module by line Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Module ID
	YES
	-
	Auto
	11
	The module title in which involves number and letter to make up the name

	Line ID 
	-
	YES
	Auto
	10
	Link to line Table


[bookmark: _Toc512434088]					Table 33: Final module by line table

Line table 
No changes performed.
	Line Table

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Line ID
	YES
	-
	Auto
	11
	The module title in which involves number and letter to make up the name

	Line code
	-
	-
	Text 
	20
	The code that a set line has can be displayed in number and letters 

	Line Title 
	-
	-
	Text
	50
	The title of the current line area being used

	Line Description 
	-
	-
	Text
	100
	A brief description about the said line area


[bookmark: _Toc512434089]				Table 34: Final line table
Card table 
The card table was added to make a link between student ID and Card ID this help in added the right student per their card ID which get scan by the card reader.
	Card Table 

	Attribute name
	Primary Key
	Foreign Key
	data Type 
	Length 
	Description 

	Card Number
	YES
	-
	Auto
	11
	The module title in which involves number and letter to make up the name

	Student ID
	-
	-
	Number
	20
	A list of student ID starting a 1 and increase per new student added 

	Card ID 
	-
	-
	Text
	20
	A series of number and letter which make up a unique card ID 


[bookmark: _Toc512434090]				Table 35: card table







Storyboard
The navigation system start with the user open the switchboard from here they can click any of the button which open the other forms or the report menu to go to the report switchboard.  There is an exit button which will close switchboard when clicked.
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[bookmark: _Toc512432288]				Figure 14: switchboard











Attendance Form
The attendance form is used to display attendance information form the database. From the form a user can added new records, edit current one. Remove record and return to the switchboard.
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[bookmark: _Toc512432289]				Figure 15: attendance form












Class form
The class form will display information for the class table user can add, edited and delete records. The back button return user to the switchboard
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Line form
The line form will display information for the class table user can add, edited and delete records. The back button return user to the switchboard
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Module by line form
The module by line form will display information for the class table user can add, edited and delete records. The back button return user to the switchboard
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Module form
The module form will display information for the class table user can add, edited and delete records. The back button return user to the switchboard
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Room form
The Room form will display information for the class table user can add, edited and delete records. The back button return user to the switchboard
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Student form
The student form will display information for the class table user can add, edited and delete records. The back button return user to the switchboard
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Report switchboard
The report switchboard is a way of changing between the different reports which has been created by the database. The report listed here have a list of class attendance that will list all classes. Late student which list all the student that were late to a set class. Absent student report listing all student that are absent to a class. The return button send the user back to the switchboard.
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[bookmark: _Toc512429913]Appendix B
Initial test plan 
	Test number 
	Area of testing 
	Test Data or feature
	Expected outcome 
	Actual outcome 
	Pass / Fail 
	Comments if Fail 
	Screen shot 

	Switchboard

	1
	Switchboard loading
	Switchboard  loads
	Load the switchboard
	switchboard load
	pass
	-
	-

	2
	Attendance page button
	click attendance button
	Loads attendance form
	Attendance form opens
	pass
	-
	-

	3
	Class page button
	click class button
	Loads class form
	Class form opens
	pass
	-
	-

	4
	line page button
	click line button
	Loads line form
	Line form opens
	pass
	-
	-

	5
	modlue by line button
	click modlue by line button
	Loads module by line form
	module by line form opens
	pass
	-
	-

	6
	module page button
	click module button
	Loads module form
	Module form opens
	pass
	-
	-

	7
	room button
	click room button
	Loads room form
	room form opens 
	pass
	-
	-

	8
	student button 
	click student button
	Loads student form
	studen form opens
	pass
	-
	-

	9
	report menu button
	click report button
	Loads report menu
	Report menu page displayed
	pass
	-
	-

	10
	exit button
	click exit button
	progam close
	program end and closes
	pass
	-
	-

	Student Form

	11
	student form opens
	Student form Loads
	Load the student page
	Student form loads
	pass
	-
	-

	12
	Add record button
	click add record button 
	A new record is save in the database 
	new record added
	pass
	-
	-

	13
	remove button
	click remove button
	message box ask user to remove set record
	message box opens
	pass
	-
	-

	14
	remove button message yes
	click yes in box 
	record is remove
	record deleted 
	pass
	-
	-

	15
	remove buttonmessage no
	click no in box
	record stays and return to form
	returns to student form with record 
	pass
	-
	-

	16
	Edit button
	click edit button 
	any changes done on record are then saved 
	changes to record are saved
	pass
	-
	-

	17
	Next record button
	click next record button
	move forward one to the next recorded record in table  
	move forward one record 
	pass
	-
	-

	18
	pervious record button
	click pervious record button
	move back one record in table list 
	move back one record
	pass
	-
	-

	19
	close button
	click close button
	returns to swichboard 
	switchboard opens
	pass
	-
	-

	Room Form 

	20
	Room page opens
	Room form Loads
	Load the room page
	Room form loads
	pass
	-
	-

	21
	Add record button
	click add record button 
	A new record is save in the database 
	new record added
	pass
	-
	-

	22
	remove button
	click remove button
	message box ask user to remove set record
	message box opens
	pass
	-
	-

	23
	remove button message yes
	click yes in box 
	record is remove
	record deleted 
	pass
	-
	-

	24
	remove buttonmessage no
	click no in box
	record stays and return to form
	returns to Room form with record 
	pass
	-
	-

	25
	Edit button
	click edit button 
	any changes done on record are then saved 
	changes to record are saved
	pass
	-
	-

	26
	Next record button
	click next record button
	move forward one to the next recorded record in table  
	move forward one record 
	pass
	-
	-

	27
	pervious record button
	click pervious record button
	move back one record in table list 
	move back one record
	pass
	-
	-

	28
	close button
	click close button
	returns to swichboard 
	switchboard opens
	pass
	-
	-

	Days Form 

	29
	Days page opens
	Days form Loads
	Load the Days page
	Days form loads
	pass
	-
	-

	30
	Add record button
	click add record button 
	A new record is save in the database 
	new record added
	pass
	-
	-

	31
	remove button
	click remove button
	message box ask user to remove set record
	message box opens
	pass
	-
	-

	32
	remove button message yes
	click yes in box 
	record is remove
	record deleted 
	pass
	-
	-

	33
	remove buttonmessage no
	click no in box
	record stays and return to form
	returns to Days form with record 
	pass
	-
	-

	34
	Edit button
	click edit button 
	any changes done on record are then saved 
	changes to record are saved
	pass
	-
	-

	35
	Next record button
	click next record button
	move forward one to the next recorded record in table  
	move forward one record 
	pass
	-
	-

	36
	pervious record button
	click pervious record button
	move back one record in table list 
	move back one record
	pass
	-
	-

	37
	close button
	click close button
	returns to swichboard 
	switchboard opens
	pass
	-
	-

	Leaturer Form 

	38
	Lecturer page opens
	Lecturer form Loads
	Load the Lecturer page
	Lecturer form loads
	pass
	-
	-

	39
	Add record button
	click add record button 
	A new record is save in the database 
	new record added
	pass
	-
	-

	40
	remove button
	click remove button
	message box ask user to remove set record
	message box opens
	pass
	-
	-

	41
	remove button message yes
	click yes in box 
	record is remove
	record deleted 
	pass
	-
	-

	42
	remove buttonmessage no
	click no in box
	record stays and return to form
	returns to Lecturer form with record 
	pass
	-
	-

	43
	Edit button
	click edit button 
	any changes done on record are then saved 
	changes to record are saved
	pass
	-
	-

	44
	Next record button
	click next record button
	move forward one to the next recorded record in table  
	move forward one record 
	pass
	-
	-

	45
	pervious record button
	click pervious record button
	move back one record in table list 
	move back one record
	pass
	-
	-

	46
	close button
	click close button
	returns to swichboard 
	switchboard opens
	pass
	-
	-

	Line Form 

	47
	Line page opens
	Line form Loads
	Load the Line page
	Line form loads
	pass
	-
	-

	48
	Add record button
	click add record button 
	A new record is save in the database 
	new record added
	pass
	-
	-

	49
	remove button
	click remove button
	message box ask user to remove set record
	message box opens
	pass
	-
	-

	50
	remove button message yes
	click yes in box 
	record is remove
	record deleted 
	pass
	-
	-

	51
	remove buttonmessage no
	click no in box
	record stays and return to form
	returns to Line form with record 
	pass
	-
	-

	52
	Edit button
	click edit button 
	any changes done on record are then saved 
	changes to record are saved
	pass
	-
	-

	53
	Next record button
	click next record button
	move forward one to the next recorded record in table  
	move forward one record 
	pass
	-
	-

	54
	pervious record button
	click pervious record button
	move back one record in table list 
	move back one record
	pass
	-
	-

	55
	close button
	click close button
	returns to swichboard 
	switchboard opens
	pass
	-
	-

	Module by line Form 

	56
	module by line page opens
	module by line form Loads
	Load the module by line page
	module by line form loads
	pass
	-
	-

	57
	Add record button
	click add record button 
	A new record is save in the database 
	new record added
	pass
	-
	-

	58
	remove button
	click remove button
	message box ask user to remove set record
	message box opens
	pass
	-
	-

	59
	remove button message yes
	click yes in box 
	record is remove
	record deleted 
	pass
	-
	-

	60
	remove buttonmessage no
	click no in box
	record stays and return to form
	returns to module by line form with record 
	pass
	-
	-

	61
	Edit button
	click edit button 
	any changes done on record are then saved 
	changes to record are saved
	pass
	-
	-

	62
	Next record button
	click next record button
	move forward one to the next recorded record in table  
	move forward one record 
	pass
	-
	-

	63
	pervious record button
	click pervious record button
	move back one record in table list 
	move back one record
	pass
	-
	-

	64
	close button
	click close button
	returns to swichboard 
	switchboard opens
	pass
	-
	-

	Module Form 

	65
	module page opens
	module form Loads
	Load the module  page
	module form loads
	pass
	-
	-

	66
	Add record button
	click add record button 
	A new record is save in the database 
	new record added
	pass
	-
	-

	67
	remove button
	click remove button
	message box ask user to remove set record
	message box opens
	pass
	-
	-

	68
	remove button message yes
	click yes in box 
	record is remove
	record deleted 
	pass
	-
	-

	69
	remove buttonmessage no
	click no in box
	record stays and return to form
	returns to module form with record 
	pass
	-
	-

	70
	Edit button
	click edit button 
	any changes done on record are then saved 
	changes to record are saved
	pass
	-
	-

	71
	Next record button
	click next record button
	move forward one to the next recorded record in table  
	move forward one record 
	pass
	-
	-

	72
	pervious record button
	click pervious record button
	move back one record in table list 
	move back one record
	pass
	-
	-

	73
	close button
	click close button
	returns to swichboard 
	switchboard opens
	pass
	-
	-

	Class Form 

	74
	Class page opens
	Class form Loads
	Load the class  page
	class form loads
	pass
	-
	-

	75
	Add record button
	click add record button 
	A new record is save in the database 
	new record added
	pass
	-
	-

	76
	remove button
	click remove button
	message box ask user to remove set record
	message box opens
	pass
	-
	-

	77
	remove button message yes
	click yes in box 
	record is remove
	record deleted 
	pass
	-
	-

	78
	remove buttonmessage no
	click no in box
	record stays and return to form
	returns to class form with record 
	pass
	-
	-

	79
	Edit button
	click edit button 
	any changes done on record are then saved 
	changes to record are saved
	pass
	-
	-

	80
	Next record button
	click next record button
	move forward one to the next recorded record in table  
	move forward one record 
	pass
	-
	-

	81
	pervious record button
	click pervious record button
	move back one record in table list 
	move back one record
	pass
	-
	-

	82
	close button
	click close button
	returns to swichboard 
	switchboard opens
	pass
	-
	-

	Attendance Form 

	83
	Attendance page opens
	Attendance  form Loads
	Load the attendance  page
	Attendance  form loads
	pass
	-
	-

	87
	Add record button
	click add record button 
	A new record is save in the database 
	new record added
	pass
	-
	-

	88
	remove button
	click remove button
	message box ask user to remove set record
	message box opens
	pass
	-
	-

	89
	remove button message yes
	click yes in box 
	record is remove
	record deleted 
	pass
	-
	-

	90
	remove buttonmessage no
	click no in box
	record stays and return to form
	returns to attendance  form with record 
	pass
	-
	-

	91
	Edit button
	click edit button 
	any changes done on record are then saved 
	changes to record are saved
	pass
	-
	-

	92
	Next record button
	click next record button
	move forward one to the next recorded record in table  
	move forward one record 
	pass
	-
	-

	93
	previous record button
	click previous record button
	move back one record in table list 
	move back one record
	pass
	-
	-

	94
	close button
	click close button
	returns to switchboard 
	switchboard opens
	pass
	-
	-



Full system Test plan 
	Test number 
	Area of testing 
	Test Data or feature
	Expected outcome 
	Actual outcome 
	Pass / Fail 
	Comments if Fail 
	Screen shot 

	Reports Switchboard

	1
	Report Switchboard loading
	Report Switchboard  loads
	Load the report switchboard
	Report switchboard load
	pass
	-
	-

	2
	class report button 
	click class report button
	load class report
	report of classes opens
	pass
	-
	-

	3
	student list button
	click student list button
	loads student list report
	student list report open
	pass
	-
	-

	4
	class 1 late button
	click class  1 late button
	loads class 1 late report
	class 1 report open
	pass
	-
	-

	5
	class 5 late button
	click class 5 late button
	loads class 5 late report
	class 5 report open
	pass
	-
	-

	6
	return button
	click return button
	loads the switchboard 
	switchboard opens
	pass
	-
	-

	C# Card Reader program

	7
	Program loads
	Program opens 
	loads Card reader program and a form is displayed
	form loads 
	pass
	-
	-

	8
	connect button
	connect button error box
	error message promit the user to connect a card reader 
	message box displayes 
	pass 
	-
	-

	9
	connect button
	click connect button with a card reader 
	reader name appear in combo box list 
	reader is added to list
	pass
	-
	-

	10
	Get Card ID button
	Card ID button error box
	error message of invalidedm card appers
	message box displayed
	pass
	-
	-

	11
	Get Card ID button
	click card ID button
	card id appers in a text box
	text box fills with the card UID
	pass
	-
	-

	12
	Save record 
	click save record button no card id 
	message box reads invalid student id
	message box displays
	pass
	-
	-

	13
	Save record 
	click save record button 
	message box reads record added 
	message box displays
	pass
	-
	-

	14
	Save record 
	click save record button with card ID that has two modules 
	message box reads record added 
	message box displays
	pass
	-
	-

	15
	exit
	click the exit button 
	program close 
	program  close
	pass
	-
	-

	Attendance_ form data 

	16
	Record attribute attendacne id 
	data from card reader program is fill in to database table
	data of Attentence ID will atuo gerrated when each new record is added 
	A new ID has be filled
	pass
	-
	-

	17
	Records  attributes student ID 
	data from card reader program is fill in to database table
	the student ID is added based of the card ID table link 
	the correct student ID for set card is displayed 
	pass
	-
	-

	18
	Record attribute class ID 
	data from card reader program is fill in to database table
	the class ID is added base of the student class 
	the correct class ID is retived 
	pass
	-
	-

	19
	Record attribute tiimestamp 
	data from card reader program is fill in to database table
	A new time field will be display the second the record is record
	the day and time (hour, mintue and second) when the record was record is displayed
	pass
	-
	-

	20
	Class ID 
	Where a user has two class 
	one record or all of the  student class will added to the database at the time
	error message invalid classroom appers
	fail
	This need to be reworked more as the system will need to be able student that have different classes. 
	-

	Attendance_Form Data

	21
	attendance ID data
	attendance ID datatype text "a"
	can only have number placed into as is set to autonumber
	can't be edited as is an autonumber field
	pass
	-
	-

	23
	student ID Data
	student ID data type text "a"
	data won't be inputted due to the missmatch datatypes
	error box in which text is displayed stating  value enter vaild for the field
	pass
	-
	-

	25
	student ID Data
	studdnt ID blank value
	error will display to added a vaule 
	record was added
	fail
	need to add a way to promit user to add a value
	-

	26
	Class ID data
	Class ID data type text "a"
	data won't be inputted due to the missmatch datatypes
	error box in which text is displayed stating  value enter vaild for the field
	pass
	-
	-

	28
	Class ID data
	class id blank value
	error will display to added a vaule 
	record was added
	fail
	need to add a way to promit user to add a value
	-

	29
	timestamp data
	timestamp data type text "AADSIFIO"
	data won't be inputted due to the missmatch datatypes
	error box in which text is displayed stating  value enter vaild for the field
	pass
	-
	-

	30
	timestamp data
	timestamp data type text "123772"
	data won't be inputted due to the missmatch datatypes
	error box in which text is displayed stating  value enter vaild for the field
	pass
	-
	-

	31
	timestamp data
	timestamp data type text "28/03/2018"
	record will be  added
	add the record with new info
	pass
	-
	-

	32
	timestamp data
	timestamp data type text "03/28/2018"
	record will be  added
	add the record with new info
	pass
	-
	-

	33
	timestamp data
	timestamp data type text "28/03/2018 12:00:40"
	record will be  added
	add the record with new info
	pass
	-
	-

	class_form Data

	34
	class ID data
	class ID datatype text "a"
	can only have number placed into as is set to autonumber
	can't be edited as is an autonumber field
	pass
	-
	-

	35
	start time data
	start time data type text "AA"
	data won't be inputted due to the missmatch datatypes
	error box in which text is displayed stating  value enter vaild for the field
	pass
	-
	-

	36
	start time data
	start time data type text "123"
	data won't be inputted due to the missmatch datatypes
	error box in which text is displayed stating  value enter vaild for the field
	pass
	-
	-

	37
	start time data
	start time data type text "28/03/2018 12:00:40"
	record will be  added
	add the record with new info
	pass
	-
	-

	38
	end time data
	end data type text "AA"
	data won't be inputted due to the missmatch datatypes
	error box in which text is displayed stating  value enter vaild for the field
	pass
	-
	-

	39
	end time data
	end time data type text "123"
	data won't be inputted due to the missmatch datatypes
	error box in which text is displayed stating  value enter vaild for the field
	pass
	-
	-

	40
	end time data
	end time data type text "28/03/2018 12:00:40"
	record will be  added
	add the record with new info
	pass
	-
	-

	41
	module ID data
	module ID datatype text "a"
	can only have number placed into as is set to autonumber
	can't be edited as is an autonumber field
	pass
	-
	-

	42
	room ID data
	room ID datatype text "a"
	can only have number placed into as is set to autonumber
	can't be edited as is an autonumber field
	pass
	-
	-

	43
	day ID data
	day ID datatype text "a"
	can only have number placed into as is set to autonumber
	can't be edited as is an autonumber field
	pass
	-
	-

	line_form Data

	44
	line ID data
	line ID datatype text "a"
	can only have number placed into as is set to autonumber
	can't be edited as is an autonumber field
	pass
	-
	-

	45
	line code data
	line code date type "hyper"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	46
	line code data
	line code date type "1234"
	number vaule will be added 
	text added 
	pass
	-
	-

	47
	line code data
	line code length of text 
	user can add up to the total number of characters  avavible for the field
	user stop  at the max characters  value each new letter is not input after max limit is rached 
	pass
	-
	-

	48
	line title data
	line  title datatype "IT"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	49
	line title data
	line title date type "174"
	number vaule will be added 
	text added 
	pass
	-
	-

	50
	line title data
	line titlw length of text 
	user can add up to the total number of characters  avavible for the field
	user stop  at the max characters  value each new letter is not input after max limit is rached 
	pass
	-
	-

	51
	line description data
	line description date type "a decripton of the line"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	52
	line description data
	line description date type "1234"
	number vaule will be added 
	text added 
	pass
	-
	-

	53
	line description data
	line description length of text 
	user can add up to the total number of characters  avavible for the field
	user stop  at the max characters  value each new letter is not input after max limit is rached 
	pass
	-
	-

	54
	blank record 
	test to see if emptie record can be saved  line code "", line title "" , line description = "w"
	blank record won't be able to be record 
	as long as one field has data the record can be save
	fail
	-
	-

	Modulebyline_form Data

	55
	module ID data
	module ID datatype text "a"
	can only have number placed into as is set to autonumber
	can't be edited as is an autonumber field
	pass
	-
	-

	56
	line ID data
	line ID datatype text "a"
	can only have number placed into as is set to autonumber
	can't be edited as is an autonumber field
	pass
	-
	-

	Module_form Data

	57
	module ID data
	module ID datatype text "a"
	can only have number placed into as is set to autonumber
	can't be edited as is an autonumber field
	pass
	-
	-

	58
	module code data
	module code date type "mx937782"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	59
	module code data
	module code length of text 
	user can add up to the total number of characters  avavible for the field
	user stop  at the max characters  value each new letter is not input after max limit is rached 
	pass
	-
	-

	60
	module title data
	module title data text "fun"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	61
	module title data
	module title date type "1234"
	number vaule will be added 
	text added 
	pass
	-
	-

	62
	module title data
	module title length of text 
	user can add up to the total number of characters  avavible for the field
	user stop  at the max characters  value each new letter is not input after max limit is rached 
	pass
	-
	-

	63
	module description data
	module description "a description of module"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	64
	module description data
	module description text  "1234"
	number vaule will be added 
	text added 
	pass
	-
	-

	65
	module description data
	module descirption length of text 
	user can add up to the total number of characters  avavible for the field
	user stop  at the max characters  value each new letter is not input after max limit is rached 
	pass
	-
	-

	66
	year data
	year data type text "ABC"
	data won't be inputted due to the missmatch datatypes
	error box in which text is displayed stating  value enter vaild for the field
	pass
	-
	-

	67
	year data
	year data type text "123772"
	data won't be inputted due to the missmatch datatypes
	error box in which text is displayed stating  value enter vaild for the field
	pass
	-
	-

	68
	year data
	year data type text "14/03/2018"
	record will be  added
	add the record with new info
	pass
	-
	-

	69
	year data
	year data type text "21/03/2018 11:49:40"
	record will be  added
	add the record with new info
	pass
	-
	-

	70
	Lecture ID 
	lecture ID datatype text "a"
	can only have number placed into as is set to autonumber
	can't be edited as is an autonumber field
	pass
	-
	-

	Module_form Data

	71
	Room  ID data
	Room ID datatype text "dear"
	can only have number placed into as is set to autonumber
	can't be edited as is an autonumber field
	pass
	-
	-

	72
	room number data
	room number text "sc001"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	73
	room number data
	room number length 
	user can add up to the total number of characters  avavible for the field
	user stop  at the max characters  value each new letter is not input after max limit is rached 
	pass
	-
	-

	74
	room description data
	room description text "some text"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	75
	room description data
	room description text "2122"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	76
	room description data
	room description length 
	user can add up to the total number of characters  avavible for the field
	user stop  at the max characters  value each new letter is not input after max limit is rached 
	pass
	-
	-

	Student_form Data

	77
	student  ID data
	student ID datatype text "dear"
	can only have number placed into as is set to autonumber
	can't be edited as is an autonumber field
	pass
	-
	-

	78
	ID data
	ID text "p193000"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	79
	ID data
	ID text "193000"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	80
	ID data
	ID text length
	user can add up to the total number of characters  avavible for the field
	user stop  at the max characters  value each new letter is not input after max limit is rached 
	pass
	-
	-

	81
	forename data
	forename text "fred"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	82
	forename data
	forename text "193000"
	the text will be enter into the record 
	text added 
	fail
	field shouldn't inculde numbers
	-

	83
	forename data
	forename text length
	user can add up to the total number of characters  avavible for the field
	user stop  at the max characters  value each new letter is not input after max limit is rached 
	pass
	-
	-

	84
	surname data
	surname text "cobra"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	85
	surname data
	surname text "3223"
	the text will be enter into the record 
	text added 
	fail
	field shouldn't inculde numbers
	-

	86
	surname data
	surname text length
	user can add up to the total number of characters  avavible for the field
	user stop  at the max characters  value each new letter is not input after max limit is rached 
	pass
	-
	-

	87
	contact number data
	contact number text "house"
	the text will be enter into the record 
	text added 
	fail
	field shouldn't inculde letter but should use symbols
	-

	88
	contact number data
	contact number "+09432364"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	89
	contact number data
	surname text length
	user can add up to the total number of characters  avavible for the field
	user stop  at the max characters  value each new letter is not input after max limit is rached 
	pass
	-
	-

	90
	email data
	email text "someone@somemail.com"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	91
	email data
	email text length
	user can add up to the total number of characters  avavible for the field
	user stop  at the max characters  value each new letter is not input after max limit is rached 
	pass
	-
	-

	92
	year data
	year data type text "0372789"
	data won't be inputted due to the missmatch datatypes
	error box in which text is displayed stating  value enter vaild for the field
	pass
	-
	-

	93
	year data
	year data type text "03/10/2017"
	record will be  added
	add the record with new info
	pass
	-
	-

	94
	year data
	year data type text "01/01/2017 06:49:45"
	record will be  added
	add the record with new info
	pass
	-
	-

	95
	line ID data
	Line ID datatype text "a"
	can only have number placed into as is set to autonumber
	can't be edited as is an autonumber field
	pass
	-
	-

	Student_form Data

	96
	lecturer  ID data
	lecturer ID datatype text "dear"
	can only have number placed into as is set to autonumber
	can't be edited as is an autonumber field
	pass
	-
	-

	97
	ID data
	ID text "pen283040"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	98
	ID data
	ID text "283040"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	99
	ID data
	ID text length
	user can add up to the total number of characters  avavible for the field
	user stop  at the max characters  value each new letter is not input after max limit is rached 
	pass
	-
	-

	100
	forename data
	forename text "henry"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	101
	forename data
	forename text "002801"
	the text will be enter into the record 
	text added 
	fail
	field shouldn't inculde numbers
	-

	102
	forename data
	forename text length
	user can add up to the total number of characters  avavible for the field
	user stop  at the max characters  value each new letter is not input after max limit is rached 
	pass
	-
	-

	103
	surname data
	surname text "pen"
	the text will be enter into the record 
	text added 
	pass
	-
	-

	104
	surname data
	surname text "0028"
	the text will be enter into the record 
	text added 
	fail
	field shouldn't inculde numbers
	-

	105
	surname data
	surname text length
	user can add up to the total number of characters  avavible for the field
	user stop  at the max characters  value each new letter is not input after max limit is rached 
	pass
	-
	-
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The structure English document is tool which can be used as way out dot out what the code would look like by planning it out of how it would be written without using set coding terms. This is done so that it would be easily to convert the text sentence into code which would make up the program which can then be written any type of langue as the text can be used as a guide. Below is a copy of the worded form used to build the card reader system in visual studio.
Structure English
Set the date in a datetime format and return the date  
Convert the format of the date to be displayed in the order Year, Month, Day, Hour, Minute, Second

When the save button is clicked
Use the access database attendance database to connect to 
Select the Student ID from the card table where the card ID is equal to the card id read by the card reader 
Store value into student ID 
Select the line ID from the student table where the student ID is equal to the student ID
Store value into Line ID 
Select the Module ID from the Modulebyline table where the line ID is equal to the line ID
Store value into Module ID 
Select the Class ID from the Class table where the Module ID is equal to the Module ID
Store value into Classroom ID 
Insert into the attendance table student id, class id, timestamp values student id , class id , date       
Display message record submitted 
Clear text box txtUID.text
       
When program loads  
Fill the card table adapter with details form the card table in the attendance database.
call menu settings             

menu settings 
set the reader connective to false 
clear text in combo box reader
When card id button is clicked
Check to see if there is a card connect to the reader  
if there a card display the card id into the txtUID text box text 
if not then display an error message error no card available.

Get the card UID      
Create a string value of cardUID
Create a byte to insert  0xFF, 0xCA, 0x00, 0x00, 0x00 
Convert this value into sting in which card id is displayed and place into cardUID
If card is valid do conversion 
If not card UID text displayed error 

When connected reader button is clicked 
Call code form modwincard      
If successful get reader name and places into a list
Else check different list
Create reader list 
Full reader list with reader detected
Set all reader and place the reader list into the combo box 

When close button is clicked 
Close the program
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Journal- 
2017 log:
19th October- attend meeting with support adviser on how to start the approach on the project. In set meeting we discuss the creation of a project proposal and to start this with the literature review. 
23th October- Start work on setting up the formation of the literature review and started to gather the links of paper which I could use to help support my set project. 
24th October – continued work on set literature review as in gathering the history behind registration system to add the review. 
26th October- in the meeting I received feedback on to the work on the review and how it can be improving.  Other which was discuss is that I should start looking at the methodology of the project. 
29th October- I amended the work I done on the literature review via the feedback by my tutor advisers.
30th October- Stared and complete work on the Methodology as to the philosophy, approach and strategies. 
31th October- Started and complete work on looking up Feature driven development in the methodology section of the project proposal.    
1st November- I found a diagram on FDD feature driven development for the methodology.
2ND November- attended meeting will my tutor advisor where we discuss the work on methodology and changes that can be done or needed also that I would start a more detail literate review for the project. 
6th- November – Work on refining my literature review by added in headings which can then be added on with further researcher. 
9th November- attended the meeting with tutor advise and view over the headings I place in which I was advise on what other type of headings I could add.
14TH November – Work on produce RFID Part of the lit review by research different are around RFID.
15TH November- Continue work on the RFID section and work on the uses of RFID in access control systems and look into the scanner that will be needed to read said system. 
16tH November- Attended meeting with tutor advise where receive advise on the work on RFID and what info which I needed to add and feedback on the section of RFID. Other thing that were discuss is that of frequency of cards and the card reader that be need for the university systems.
22th November- work on the amendment to the RFID section. Change the passive and active tags into a table section and added three diagrams to help with the explanation of RFID. 
23th November- Attended a meeting with support tutor to review work on lit review and the content that needs to start added in. Other discuss issue is that of a RFID reader which I could use when after making the database system. This reader should be able to transfer information that is store on the cards.
28th November- Work on lit review of project by filling in the frequency about RFID and made a table, which separate the different types. Started work on the database section in which a definition of a database system and looked into the history around the database system. 
30th November- Attended meeting with tutor adviser in which the work on the database was reviewed and suggest into what to next as to reach into transaction based database. 
5th December- work on the database transaction database part of the lit review. In this part research around what a transaction database is and where it get used. 
7th December- attend a meeting with tutor adviser on the lit review work as well as the progress to how the review can be improve and started to discuss how the basic design of the database can be achieved. 
2018 log-
10th January- work on listing the functional requirement of the project system.
11th January- Attended meeting about the work on the 10 about the functional requirement in which I could spilt these into the Mosco requirements. Also discuss the layout of use for the internal viva presentation for later January. 
15th January- work on change the listed functional requirements into the functional and non-functional through the Mosco requirement list. 
16th January- work on getting the card reader set up running into problem with it connecting to the laptop and start work on a solution to the problem.
18th January- Attend meeting in which discuss issue of the card reader, the functional requirements, timeboxes which is the next step in designing the feature from the functional requirement section. Also improve the functional requirement section and refined the functions of the project.
20th January- Work on PowerPoint presentation for viva by collect the information for lit review, requirement feature and complying for a presentation.
23th January- Review over the PowerPoints slide compass them so there less place notes.
24th January- Attend viva section and perform presentation.
25th January- Attend meeting with lecture advice in which we discuss what the next step of the project which will be design and creating the database.
5th February- Start creation on the ERD for the main database of the project which will contain all the attributes which are needed to record the details of the attendance system.
6th February- Created a data dictionary based of the ERD design in which each attributable will be explained as to the function of the data type.
7th February-Based of the data made of the ERD and data dictionary I made a start on the design of the database system in Microsoft access. 
8th February- Attend a meeting with the lecture adviser where review the work done of the access database and possible improve that can be done to the system while keeping it as simple as it can be for the main database system.
12th February- work on changes to the ERD and data dictionary in which the improvement were made to make the system work better as a database.
13th February- work on making a story board design for the database system to understand an idea of the design for the main database system. Also created the database system in access including all table and links and have the ability for a user to use form to add info.
14th February- Made test plan and run through each of the test on the database system to make sure that the system is functional in the way it was intended.
15th February- Attended a meeting in which the progress of the project was discuss and that of the progress during the week will need to be documented in time boxes. Other issues was that to start progress on getting the card reader to work with access.
20th February- work on review current work and check if all part have been completed such as with the methodology has all the parts such as the software and hardware use was missing.
22th February- Attended meeting in which discuss work done in the storyboard and how the document can be arrange better. Other issues that were discuss the next steps of the project.
26th February- Work on installing the system for the card reader on the window 10 system and encountering issues with platform not support error with ccid card reader divers.
27th February- Looking on the internet for solutions to the problem with getting the card reader to operate.
5th March – got the card reader connected to the window 7 system through disable window option in boot menu 
8th March – attended meeting in which the progress of the card reader was discuss in which that sample code give in the carder documentation can help to start the design of the project. 
13th March – work on the program part of how to make the system acquire the RFID card tag and how to connect to the access database. Look at the simple code provided by the creator of the card reader. 
14th March – modified code from the base sample code to make it so that the card reader get displayed in the program. Found code from an online source in which was used to get the mifare card working with the card reader as the sample code was missing a section for 1K mifare cards. 
15th March – attended meeting to discuss progress and problem where start to get an idea of how to add data to the database.
17th March –work on program in which by added an insert query and the variable need to make the system work.
19th March – attended meeting about the progress of the project and discuss issues with getting the program to insert the data for the attendance database in which I work on making the insert query of the fields for the program.  
20th March- work on making the insert query for the database in which student id, class id, timestamp would be added to the database. 
21st march- work on ways to fixes the insert query where an error occurs of mismatch datatype.
26th March – attended meeting to discuss progress of the program for the card reader in which the insert query error gives out a mismatch datatype in which it was suggest using a select query to get the student ID. 
27th March – Created a table in access of card table which link student ID by a different card ID per student. Created a select query in which the student ID is acquired from a new card table which links the ID of the cards to the student ID. Also, a mix of multiple select query were used to link the student ID to their class. The date field was change so that the code was broke down to year, month, day, hour, minute and seconds to input into access database. The layout of the insert query was changed to make it operate with the select query. 
28th March – Work was done to improve the storage of the data inside the database when added a new row of data. This was so each new ID field is added to the table inside of the system loading form the template in which previous row entries were removed. 
29th March –Attended meeting in which the next steps of the project was discusses as to creation of reports and a test plan for the whole system database and Visual studio program. 
2th April – started the creation of report basic on the information contained on the database. One report is of student list.
3th April – contain on making reports about the class and how to add filter to make individual reports on late student on classed.
5th April- start the creation of test plan of the whole system including the C# card reader program and the attendance database.
6th April – continue work on test plan.
11th April- continue work on test plan as starting to check each form and the way data is inputted and other possible error that can be caused.
12th April – Test plan finished. 
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