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Introduction

The Medical Physics Department (MPD) is situated at the Nicosia General Hospital and
is subjected under the Cyprus Ministry of Health.

The Medical Physics Department is involved with everything that has to do with ionising
radiation all over Cyprus. One of their major tasks is the Personnel Monitoring Service
i.e. they monitor the radiation dose received by personnel working with ionising
radiation.

In order to monitor the radiation dose received, the Thermoluminescence Dosimetry
(TLD) method is used. With this niethod, a TLD monitor is sent to each person that

monitors the ionising radiation received.
With the fulfillment of this project , the MPD expects the following :

The computerisation of the Personnel Monitoring Service.

There is one existing database system developed last year by two H.T.I students that is
obsolete because it manipulates only the radiation dose received by whole body. But
there is also the need to manipulate the dose received by the skin so as to estimate the

skin risks.

In addition, an analysis of raw data from TLD readers 4000/6600 should be made.

Those readers , read TLD’s . The accuracy of the reading of these TLD readers is within
*+ 10%.

One way to improve the accuracy , is to plot the graph of the TLD data (Channel # VS
Signal) , then deconvolute this graph to its consistent peaks and calculate the area of
each peak. Then use the individual peaks to calculate the radiation dose received.

We hope that with this analysis of data , the accuracy will be increased within +1%.



TABLE OF CONTENTS

Acknowledgments
Introduction

1. INVESTIGATION PHASE.......c.00e... sssevresesnsecessssseesesaassasasassannzse . . 1
1.1. INTRODUCTION ...ccerveruneeeerrreencsanns 1
1.2. INITIAL INVESTIGATION ... . 2
1.2.1. INTRODUCTION............. ettt e be b s R e s b e r e eae e b e e s h et e e et e be st e saeeneesbaenrentanse &
1.2.2. PROBLEM DEFINITION .......oveuiueveteeeteeesseeseeseseessessssesessessssessseseesessesensessnesssssessssssssses 2
1.2.3. METHODS OF GATHERING INFORMATION .....cccoriieretiosiarineeeeesreeteeessssseesserssesssssssessons 4
1.2.4. SYSTEM OBJIECTIVES....ciicitreeirireeesiriineeresisresiessssseessossrssssesesssssssssesisssessssosissessossesssns 4
1.2.5. DESCRIPTIONS OF THE EXISTING PROCEDURES .....c.corvoitiiiiiiniiieeeseesieeeessirenesesaneeeens 5
1.2.6. PROBLEMS WITH EXISTING SYSTEM ....ocoiiiviiiieiieieesiietreeeeessenrreessssesrneessssansssssenessns 6
1.2.7. POSSIBLE SOLUTIONS......cutvttiintteiiiireeiesrerecssisesseeessssssssessassrestasssnsstessssssnessssssssessas 7
1.2.8. RECOMMENDED SOLUTION ...cuuuututuriiitiiurerrrreerssrersirinsaseseesessasssrrsrsersnsssrsesssssssseeee 7
1.2.9. CONCLUSIONS OF THE INITIAL INVESTIGATION ....ccootoureetiieerreereereseeeresesreeesesasenessns 8
1.3. FEASIBILITY STUDY . - ressereneaseserenns 9
1.3. 1. INTRODUCTION. ....cocouveiiiiirrerteieteeeisteeessreeessansareeessssnssessssesstasssessssresesssssssesesssnsesssns 9
1.3.2. SCHEDULE FEASIBILITY ......uuvuttieeeiiiiinreeeeeseesrrssreeeereeesaeesesssssssssssssssssssssessonsssnnssseeens 9
1.3.3. HUMAN FACTORS FEASIBILITY .1.ivviiiieicriecstieeeievessstrsssieresssasraessssesenssssssssessonessnnens 9
1.3.4. TECHNICAL FEASIBILITY ....oooetitiierioriieiseeeeseeeeeaeeaerassessssssensssressssssessessssenessossneees 10
1.3.5. OPERATIONAL FEASIBILITY ....eiiiieiiirieeeeieiritireeeeeieeeiaeeeesssssnsssestnssseesesssesssseneeeeeess 11
1.3.6. FINANCIAL FEASIBILITY ....oututiiiiiiiieieirire e eeeessieratessesseeeseseseeessssssssssssesssesssssssssrnene 11
1.3.7. CONCLUSION OF FEASIBILITY STUDY .....coiiiimiiiiiriiireteireeeieeeesiiesssssserensressesssssseseeses 13
2. ANALYSIS AND GENERAL DESIGN PHASE .....ciiiiiiceeiiesinssreneessssssnesssssanssssssssssssas 14
2.1. EXISTING SYSTEM REVIEW....cccvriererererrrersssaressesaresssesssssnssessovasesanssesasses cerrnresereseecse 15
2.1. 1, INTRODUCTION.......c.uvviiiiiiteee ettt e eetesseetvee s easeaaetessassanrreseeseasssesseeenssesessssrnsessossensos 15
2.1.2, EXISTING PROCEDURES .....cctuttttticietieiiiriiiriereetreesssssrnnssssssessneiesiiseeesssreseenssseieeesens 15
2.1.3. MANUAL DATATFILES .....oooiiiiiiie ottt e e et e s e e esib e e e s s saaneeesenrneessneneenens 15
2.1.4, CURRENT SYSTEM INPUTS ..oioviiioiriiisciirie s ciiereee e s ereeseeesstresessssnsesasssnnesssnnneeness 17
2.1.5. CURRENT SYSTEM QUTPUTS ..teeeiictivee ettt cteeeeeeeeeeare e s s esentresessssnsessssenenaessenaeeees 17
2.2. NEW SYSTEM REQUIREMENTS .coovureerereves vereeeeene eesvsrsnrasesseranarsesensn cesnerensesseneesessaees w18
2.2. 1, INTRODUCTION......coitirtiicirreeeiierieeiaeeeeeeeeteeseeteeessesarsnesssessimseseessasretesessataressensees 18
2.2.2, USER SPECIFICATION DOCUMENT .......coivviivitecierinieeeereesetssessreesssseeessresessessnnieesees 18
2.2.2.1. OVEIVIEW NAITALVE ....oooiiiii ettt e s e e e e e e eeeereeeseereneseessaseeeseassreees 18
2.2.2.2. SyStem FUNCHOM ......iiiiee e ierreeesieeessrtesscbressenneeesrrnessvsnsesssresossesssisnssans 18
2.2.2.3. PTOCESSINZ. .c..veviiueeiiitest ettt ste et e it e bt e ebtesbaeeseesbeesbeesbesstaeseeabaasessaenseenseses 19
2.2.2.4. OULPULS TO thE USEIS 1.veiviiiiiiiiiiienieniiievtieesveesrree s re e enneesvaesaeesassessenansaesrnanns 21
2.2.2.5. INDULS €0 tHE SYSIEIM.....uviiriirirerienieeirerieeeeesereeeetressreesaeeereesseesasneerneeneeessreses 22
2.2.2.6. User Interface with the TEW SYSIEIN .....ueiveririieiieeriereeiresinesaeseesneeeenaessesveens 22
2.2.3. CONCLUSION ... .000ivieiieirisitreeieeenrreseteseeteeessteseesneesosntesasbesesestesssnsssssabesesseessennesnne 22
2.3. NEW SYSTEM DESIGN ..cveevverrevrcrveerssnessanssssssossssnsesssroresssns . 23
2.3. 1. INTRODUCTION......coviuriiiiirieieiiteeeeeieee s seeteesseeeneeeseesssuetssessnietesssssssteeseorsensesaesnes 23
2.3.2. NEW SYSTEM DESIGN SPECIFICATION .......cocvvvvvrireireerieeeeeeeeeimiiniiinsnereeeesssssnsssnnenees 23
2.3.2. 1. OVEIVIEW NAITAHVEC ...oioei ittt eeete e e e e e s s s it e e rereeeeseossassbesaneaeeesn 23



6. APPENDICES :

- APPENDIX A : MANUAL FORMS

- APPENDIX B : DATA FLOW DIAGRAMS
- APPENDIX C : FLOWCHARTS

- APPENDIX D : STRUCTURE CHARTS

- APPENDIX E : DATA DICTIONARY

- APPENDIX F : TLD DATABASE SYSTEM

2.3, 2.2, PrOCESSIIZ. et iuiriiteiiivire e rieeeintiee e sttt e s seae e e s erserrae s s semba e e s s s esaabesessabar e s s bbeeeas 23
2.3.2.3. INPULS 10 the SYSIEIM...ccuerieiiiieetieiiietienieerireeieesraesreesreeste s emsecntesneessaesseeaees 24
2.3.2.4. Outputs from the SYSIEIM.....ciiiiiirieriiirr vt s et e s tetirere s ee e s sreeenes 24
2.3 2. 5. DAtA FIIES oot e r e e e e e aaaaaaeaaasaaeaeees 24
2.3.2.6. Performance CrItEITA.....ccviiireererieeeereeeiriniierieteeeereeereesermmmmennseesssssssssessassseeessiens 25
2.3.2.7. ACCESS CONIIOL.....uiiiiiieeei i ccitieeeeeeeeciiiree s e e e s e ssessrrarrreseessasseseseseessastreneeeseenns 26
2.3.2.8. SCCUTILY uvvreeiererereriirieeeeerieeecereeseenrereesntarnsesennraesessesssbaiessssessnuntessranenessasnenenes 26

2.4, IMPLEMENTATION AND INSTALLATION PLANNING 27
2.4, 1, INTRODUCGTION....cuuuiirniivenernieeruireetersertseessnsssssntsrsestasssissssserissssesssssssnsessissssisesssreses 27
2.4.2. PRELIMINARY IMPLEMENTATION AND TEST PLAN ......ocooeviiirminnirreereeeeeeseeasneeenns 28
2.4.3. PRELIMINARY SYSTEM TEST PLAN .......oioiiiiiiiiirree s eriitrresssesiennneessssvsensessrnsanessensens 28
2.4.4. USER TRAINING OQUTLINE.....ccettiieieirrteeeieiiieirreeeeieesiessessrsassssssasessssssssssessesssenssnesees 28
2.4.5. PRELIMINARY INSTALLATION PLAN L....oooiiiiiniieenccninnicnren s 29
3.DETAILED DESIGN AND IMPLEMENTATION PHASE........... 30
3.1. TECHNICAL DESIGN....uuutueerirecesireressssessesssssssassssnsessssssssrssssssssssssssssssssssssssssssssasssssassssse 31
3.1.1, INTRODUCTION........ecetiiirrerereeeeirisiirreeseseeserstrssrereeeeseseessasssssssssssassssssesseesesnssanssensess 31
3.1.2. DETAILED DESIGN SPECIFICATION ....ccciiiiriiireeererererrrsiesnnnseseseesasssesssessrmsaresermsesseees 31
3.1.2.1. Human / Machine Interface Design........ccccvvriiviiiriir it 31
3.1.2.2. Application and SOftware DEeSIZN.........cocvrririiiiiiieiieinierireceneeereeecreeeseenanes 32

3.2. TEST SPECIFICATION AND PLANNING ..ccvvvvvvinrerererecrosorssnsransssassesassssassssssssrons 33
3.3. PROGRAMMING AND TESTING...uuueeereeecerrrrnneeercecssresreseesesneses 34
3.4. USER TRAINING ..covereererrrevaressrensssssnssrscssansassorsnassassrassasssssovens 35
3.5, SYSTEM TEST.cuveeerreerrrrereerererrressmeserresereesesesssssreses 36
4. INSTALLATION PHASKE ... cccccoccunneiieerensssneeceessossessssesesssssossassasesssssassssassossssssssssssssansssses 37
4.1. FILE CONVERSION ....cceceorerreresrsnssresnsaressesnsescsssonsoscssssssasassase 38
4.2, SYSTEM INSTALLATION ..uuuivicicessrssnstrenssssronsassserssssasssssrssssssssasssssssssssssssssssessssassansasssses 39
5. REVIEW PHASE ...ooeiieicreiiseireresisserenssnsseesssssssesssnsssseassssnsssssssnsssnsesessssnsssssassssasessssassssss 40
5.1. DEVELOPMENT RECAP ...ouvveieceersrssenrercesscsssssssacessssssresssrssssssssssnssssssansessssssssses 41
5.2. POST IMPLEMENTATION REVIEW ....uuuvveeeeeeeveneennn . . .42
5.2.1. GENERAL REVIEW OF THE NEW SYSTEM ......coooouutiieriereeeeeeeeeeeeeeeeisiiinnrreeseeseesninenes 42
5.2.2. FUTURE SYSTEM ENHANCEMENTS .........ccoiiitiirtiiieeieiiereeereeeeeeaeseaesnsseresseessssessnnens 42
5.2.2.1. ThE PIOJECE AN .oovvviviiiiiciieienie sttt seie s e et eneeenaeesieesaenestaesaenenseaane 42



