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1. Annex: Use CasesDiagrams

Figurei. Medical History Use Cases SDhiiagram
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C: Appointments Use Cases
Sub-Diagram
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Figureiii. Appointments Use Cases Silhagram
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D: System Administration Use Cases
Sub-Diagram

Medical Center Database/Server

Updating allergies

Setting medical
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anaging doctors
schedules
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Figureiv. System Administration Use Cases Sbiagram



2. Annex: Use Cases Textual Specification

A: Medical History Use Cases

AO01:Viewing Medical History

Name:Viewing Medical History \ ID: AO1

Main Scenario

¢CKAA dzasS OlFasS AYyAGAFOGS | FGSNJ adz0O0S&aa¥dz
LI GASydiQa YSRAOIt KAal2NRo® ¢KS aeaidsSy 4
The most recent allergies, vaccinations and health problems willshewn ordered
OKNRy2t23A0ltffed .SaARSa GKIGxX GKS aead
case includes th¥iewing Chronic Conditiomse case. Also the system offers a way to viey
RSGOFAE GKS KSIFf 0K LINE erdieS andl vaschatian® Né&rethe lugerSt
the ability to choose one of the options offered by the system. When the user chooses
the options, the system expands in the screen the related view.

A02: Viewing Chronic Condition

Name:Viewing ChronicCondition | ID:A02

Main Scenariqthe user is the doctor)

This use case is included in tMeewing Medical Historyise case. The user can read wi
chronic conditions the patient has (for example, diabetes, pregnancy, osteoporosis, a
etc.). The system will show to the user the chronic conditions as a list, in which the ¢
conditions are represented with a dignation and the date that the problem was diagnos
Also, the system gives the option to manage this list. From this task the user can chg
manage the user patient chronic conditions.

Alternative Scenario 1 (the user is the patient)
¢CKS dzaISNIIGNHYyIE KAada OKNRYAO O2yRAGAZ2YAD
his chronic conditions.

A03: Managing Chronic Condition

Name:Managing Chronic Condition | ID:A03

Main Scenario

This use case extends théewing Chronic Conditiomse case. The user selects to manage
LI G§ASyiQa OKNRYAO O2yRAGAZ2YZI |yR GKSy i
chronic condition information of the patient. From here the user can insert, modify or rer
F LI GASY(dQaondaeNRBYy A O O2YRAGA

Alternative Scenario 1 (the user chooses to insert)
The user in this use case chooses to insert, then the system offers a way for the user t(
the date and a designation to the chronic condition. The user inserts the data. After tha
user confirms the insertion. The system stores the insertion into the card with an appoint
identification value associated.

Alternative Scenario 2 (the user chooses to modify)

The user in this use case selects a chronic condition and chooses to modife system
offers a way to change the date and the condition designation. The user makes the cl
and confirms the modification. Then, the system stores the modifications into the card wi
appointment identification value associated.




Alternative Scenario 3 (the user chooses to remove)

The user in this use case selects a chronic condition and chooses to remove it. The
temporarily removes the chronic condition leaving the ability to the user to recover it unti
he exits the chronic galition management.

Alternative Scenario 3.1 (the user chooses to recover a removed item)

After removing a chronic condition, the user decides to recover it and chooses to recove
a2aGSYy OKIy3asSa GKS AGSY aidl dza xity Re chrénit
condition management.

A04: Viewing Vaccinations

Name:Viewing Vaccinations | ID:A04

Main Scenaridthe user is the doctor)

This use case extends thdewing Medical Historyise case. The user selects to view

LI G§ASYydQa @ OO0OAYylLGAz2yad ¢KSy (GKS &adeaidSy
That list contains the date of the administration and the vaccine designation, and is or
chronologically. Also, theystem offers abilities to manage the vaccinations list. The use
NEFR GKS LI GASyiGQa @ OOAYylFGA2ya KAAG2NE

Alternative Scenario 1 (the user is the patient)
¢CKS dzaSNJ OFyQil YIJywIE2KEEKSOROOESNIB2Y R
vaccinations list.

A05: Managing Vaccinations

Name:Managing Vaccinations \ ID: A0S

Main Scenario

This use case extends théewing Vaccinationsuse caseThe user selects to manage tf
LJ- A Safcin@iéns and then the system gives to the user the ability to manage
vaccinationsinformation of the patient. From here the usean insert2 NJ NBY 2 @S
vaccination

Alternative Scenario 1 (the user chooses to insert)

The user in this wscase chooses to insert, then the system offers a way for the user to i
the date and a designation to the vaccine. The user inserts the data. After that, the
confirms the insertion. The system stores the insertion into the card with an appoirit
identification value associated.

Alternative Scenario 2 (the user chooses to remove)

The user in this use case selects a vaccination and chooses to remove it. The
temporarily removes the vaccination leaving the ability to the user to recover it until th
exits the vaccinations management.

Alternative Scenario 2.1 (the user chees to recover a removed item)

After removing a vaccination, the user decides to recover it and chooses to recove
a23aGS8SYy OKlIly3aSa GKS AGSY adlrdadza yR 62y Q
management.

A06: Viewing Allergies

Name:Viewing Allergies \ ID: AO6

Main Scenariqthe user is the doctor)
This use case extends thdewing Medical Historyise case. The user selects to view

10



LI ASydiQa FfftSNAASaAD® ¢KSy GKS aeaidsSy &Kk
the date of when the allergy was identified and the allergy designation, and is org
chronologically. Also, the system offers abilities to manage the allergies list. The user ca
GKS LI GASydQa Ittt SNHASE KAAG2MNH®. CNRY i

Alternative Scenario 1 (the user is the patient)
¢tKS dzaSNJ OlFyQi YIlylF3S KAa |ftSNBHASE A3
allergies.

AQ7: Managing Allergies

Name:Managing Allergies \ ID: AQ7

Main Scenario

This use case extds theViewingAllergiesuse case¢ KS dza SNJ aSt SO a
allergies and then the system gives to the user the ability to manageattegiesinformation
of the patient. From here the usean inser2 NJ NB Y 2 @SallergyLd- G A Sy i Q&

Alternative Scenario 1 (the user chooses to insert)
The user in this use case chooses to insert, then the system offers a way for the user tq
the date and a designation to the allergy. The user inserts the data. After that, the
confirms the insrtion. The system stores the insertion into the card with an appointm
identification value associated.

Alternative Scenario 2 (the user chooses to remove)
The user in this use case selects an allergy and chooses to remove it. The system ten
removes the allergy leaving the ability to the user to recover it until the he exits the allg
management.

Alternative Scenario 2.1 (the user chooses to oger a removed item)

After removing an allergy, the user decides to recover it and chooses to recover. The s
OKIFy3Sa GKS AGSY aidliddza FyR 62yQi NBY
management.

A08: Viewing Family History

Name:Viewing Famly History | ID:A08

Main Scenario (the user is the doctor)

This use case extends thdewing Medical Historyise case. The user selects to view
LI ASydiQa FlLYAfe KAal2NRo® ¢KSy (GKS aead
history is shan as a list that contains in each line the family member degree and this h
problem which could be inherited by the patient. Also, the system offers abilities to mag
0KS FLYAf® YSRAOIE KAAG2NBO® ¢KS dza &Fmn Ois
task the user can manage the family medical history.

Alternative Scenario 1 (the user is the patient)
¢KS dzaSNJ OFyQd YIlIyl3S KAa TFrFLYAf& YSRAOI
manage it.

A09: Managing Family History

Name:Managing Family History \ ID: A09

Main Scenario

11



This use case extends théewing Family Historyse case. The user selects to manage
LI GASydiQa FlYAfe YSRAOIT KA&AG2NEBX FyR @
the family history information of the patient. From here the user can insert, modify or rem
Fy SyGdNB Fo2dzi | LI GASYyGQa FrYAf@ YSYoS

Alternative Scenario 1 (the user chooses to insert)
The user in this use case chooses to insert, then the system offers a way for the ussTt(
theF I YA f & YSY aftldBesignRiraabidat3he health probleffhe user inserts th
data. After that, the user confirms the insertion. The system stores the insertion.

Alternative Scenario 2 (the user chooses to modify)
The user in this usease selects a family member health problem and chooses to modify it
system offers a way to change family member degree and his health problem. The user
the changes and confirms the modification. Then, the system stores the modifications én
card.

Alternative Scenario 3 (the user chooses to remove)
The user in this use case selects a family member health problem and chooses to ren
The system temporarily removes it leaving the ability to the user to recover it until the he
the family medical history management.

Alternative Scenario 3.1 (the user chooses to recover a removed item)

After removing damily member entry the user decides to recover it and chooses to reco
¢tKS aeadsSy OKFy3aSa (KS anyrBore if 3ha lisérdadts theyfari
medical history management.

A10: Viewing Health Problems

Name:Viewing Health Problems | ID:A10

Main Scenario (the user is the doctor)

This use case extends thgewing Medical Historyse case. The user selects tew thehealth
problems Then the system showthe health problemshistory of the patient. The healtl
problemshistory is shown as a list that contains in each linedat& of when the problem wa:
identified, a designation of the health problem and itatss. This list is shown orderg
chronologically and by active statusherl system offersthe ability to manage the health
problems, that is, it gives a way of creating new entries about health problems and to n
or remove them. From this use case thest®m allows the user to choose to view the hea
LINPOf SYQa RAIFIy2aAa FyR GNBFGYSYyd LI Iy

Alternative Scenario 1 (the user is the patient)

From this task, the usetan only see the health problems dates and designations ang
assodated treatment plans¢ KS a8 aGSY g2y Qi 3AAGS (2 (H#
health problems and the ability to view the diagnosis of each health problem.

All: Managing Health Problems

Name:Managing Health Problems | ID:All

Main Scenario

This use case extends théewing Health Problemgse case. The user selects to manage
LI ASyiQa KSIfdK LINRofSYyas yR GKSy (K§
KSIf 0K LINPOfSYAQ SYyiNARSad CNRBY HKSaiby alibét 8§
LI ASydiQa KSIFfGK LINRPOofSYO®

Alternative Scenario 1 (the user chooses to insert)
The user in this use case chooses to insert, then the system offers a way for the user to
new health problem entry by letting the user to insert thetelathe health problem

12



designation, and the status of the health problem. The user inserts the data. After tha
user confirms the insertion. The system stores the insertion into the card.

Alternative Scenario 2 (the user chooses to modify)

The usern this use case selects a health problem entry and chooses to modify it. The s
offers a way to change the date, the health problem designation and the status. The
makes the changes and confirms the modification. Then, the system stores the catoiifs
into the card.

Alternative Scenario 3 (the user chooses to remove)

The user in this use case selects a health problem and chooses to rembhe flystem alerts
the user that all the information associated with that health problem will be remasevell.
The patient can confirm. If the patient confirmset system temporarilyamoves the entry
leaving the ability to the user to recover it until the he exits the medical history manager
If the user exits the medical history management, the systemoves the health problen
entry including the diagnosis and treatment plan associated.

Alternative Scenario 3.1 (the user chooses to recover a removed item)

After removing ahealth problementry, the user decides to recover it and chooses to reco
¢tKS aeadsSy OKIFy3aSa GKS AdGSY adl ddza medial
historymanagement.

A12:Viewing Current and Past Medication

Name:Viewing Current and Past Medication | ID: A12

Main Scenario

This use case extends théewing Medical Historyuse case. The user selects to view
current and past medication of the patient. The system shows two lists, where in each of
is shown the current and past medication. The system shows the current medig
designations associateditly the date of prescription, and in another list below, shows the
medication in the same way.

Alternative Scenario 1 (the user is the patient)
The system offers a way of requesting prescription renewals of medication. The user car
what medi@tions he wants to request a prescription renewal.

A13: Viewing Diagnosis Information

Name:Viewing Diagnosis Information \ ID:Al13

Main Scenario (the user is the doctor)

This use case extends tMeewing Health Problemsse case. After the user selects the heg
problem e chooses to view its diagnosis. The system presents the health problem diagn
which it shows a short description written by a doctor during an appointment and a li
measures and test resultsf the patient. Also the system offers a way of managing
diagnosis information.

Al4: Managing Diagnosis Information

Name:Managing Diagnosis Information \ ID:Al14

Main Scenario

This use case extends tMéewing Diagnosis Informatiamse case. The useelects to manage
theK S| £ 4 K LINE o faSdviieritheRysterdl givesiaoitiie user the ability to manage
diagnosis informationFrom here the e can insert or modify diagnosis information.

13



Alternative Scenario 1 (the user chooses to insert)

The user irthis use case chooses to inserheh the system offers a way for the user to ins
a short diagnostic description and measurements/test result items in.al'liet user inserts th
data. After that, the user confirms the insertion. The sysstores the insertion into the card.

Alternative Scenario 2 (the user chooses to modify)

The user in this use cashooses to modify the diagnosis informatiofhe system offers a wa
to change thadiagnostic description and the measurements/test restdiris. The user make
the changes and confirms the modification. Then, the system stores the modifications in
card.

A15: Viewing Treatment Plan

Name:Viewing Treatment Plan | ID:A15

Main Scenario (the user is the doctor)

This use case extends thMeewing Health Problemsse casend includes thé&/iewing Medical
Recommendationsise case After the user selects the health problem e chooses to viev
treatment plan The system presents the health probl@teatment plan in whch it shows a
short medical recommendation textvritten by a doctorat some point of an appointment
Also, the system offers a way of viewing the medications prescribed by the doctor.

A16: Viewing Medical Recommendations

Name:Viewing Medical Recommendations | ID:A16

Main Scenaria(the user is the doctor)
This use casis included in theViewing Treatment Planse caseThe system shows a shg
medical recommendation text and offers to the user the ability of managing it.

Alternative Scenao 1 (the user is the patient
TS d2aidSYy 62yQi 2FFSNI GKS lFoAtAGe 2F YU

Al17:Managing Medical Recommendation

Name:Managing Medical Recommendation \ ID:A17

Main Scenario

This use case extends théewing Medical Recommendatiomse case. The user selects
manage themedical recommendationand then the system gives to the user the ability
manage therecommendation text From here the u= can insert or modify the medicg
recommendation text.

Alternative Scenario 1 (the usechooses to insert)

The user irthis use case chooses to inserheh the system offers a way for the user to ins
a short medical recommendatiomhe user inserts the data. After that, the user confirms
insertion. The system stores the insertiondrnhe card.

Alternative Scenario 2 (the user chooses to modify)

The user in this use cashooses to modify the medical recommendation teXthe sgtem
offers a way to change the recommendatiofihe user makes the changes and confirms
modification. Ten, the system stores the modifications into the card.

14



A18: Viewing Medical Prescription

Name:Viewing Medical Prescription | ID:A18

Main Scenariqthe user is the doctor)

This use casextends theViewing Treatment Plamise case The user selects toiew the
medical prescriptionThen, the system shows a list of medications with dosages and peric
administration associated. The system also shows the date of when the prescriptiol
passed to the patient. From this use case, the system offerawéa 2 Y I y I 3S
medication.

Alternative Scenao 1 (the user is the patient
¢CKS a2adsSy ¢62yQi 2FFSNI GKS FoAftAde 2F Y
possibility of requesting the renewal of the medical prescription.

A19: Requesting Prescriptions Renewal

Name:Requesting Prescriptions Renewal \ ID:Al19

Main Scenariqthe user is the doctor)

This use casean extend the Viewing Medical Prescription or the View Current And Pas
Medicationuse casesThe userchooses taequest a medical prescription renewdlhen, the
system shows a list of medications for the user select what medicines he wishes to rene
user selects the medicines and sends the request by confirming it. The system sends a
the medical staffwith the pretended medication to renew and the information of the hea
problem associated to that prescription (the health problem status, diagnosis and treat
plan).

A20: Managing Medicines

Name:Managing Medicines \ ID:A20

Main Scenario

This usecaseextends theViewingMedical Prescriptionuse caseThe user selects to manag
the medicines in the medical prescriptipand then the system gives to the user the ability
manage the medicinesFrom here the user can insert, modify or remopeescrLJi A 3
medicines.

Alternative Scenario 1 (the user chooses to insert)

The user in this use case chooses to insert, then the system offers a way for the user to
new medicineby letting the user to insert thelesignation the dosage and theperiod of
administration The user inserts the data. After that, the user confirms the insertion.
system stores the insertion into the card.

Alternative Scenario 2 (the user chooses to modify)

The user in this use case selectm@dicineand choosesa modify it. The system offers a wz
to change thedesignation the dosage and the period of administratiomhe user makes th
changes and confirms the modification. Then, the system stores the maodifications int
card.

Alternative Scenario 3 (the usechooses to remove)
The user in this use case selectmedicineand chooses to remove ithe system temporarily
removes the medicinéaving the ability to the user to recover it until the he exits thedical
prescriptionmanagementlf the user exitdhe medical prescription management, the systg
removes the temporarily removed medicines from the card.

Alternative Scenario 3.1 (the user chooses to recover a removed item)
After removing amedicine from the prescription listthe user decides to reeer it and
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OK22aSa (2 NBO2OSNW® ¢KS aeadSy OKlFy3Sa
exits themedical prescriptionmanagement.

B: Personal Data Use Cases

BO1: Viewing Personal Data

Name:Viewing Personal Data | ID:BO1

Main Scenariqthe user is the patient)

CKA& dzaS OF&aS AYAUGALFLGS | FGSN) adz00S4aaFdzA
LI ASy(iQa LISNE2YI f RFGF® ¢KS adaeadasSy ogaf
LJ- G A Sy (igerier ¥ge, YI8aH typeetc, are shown in the personal data view. The sys
offers the ability of managing those personal details.

B04: Managing Optional Details

Name:Managing Optional Details \ ID:B04

Main Scenario

This use casextends theViewingPersonal Dataise caseThe user selects to manage
personal data detailsand then the system gives to the user the abilityrtanage it. From herg
the user can insert anodify non-obligatorypersonal details.

Alternative Scenario 1 (the user chooses to insert)

The user in this use case chooses to insert, then the system offers a way for the st
LISNE2Y It RSGFAfA OGKFG KFE@SyQia &St o60SSy
insert and then confirms the insertion. Then, the system sttinesnsertions into the card.

Alternative Scenario 2 (the user chooses to modify)

The user in this use casbooses to modify some personal detail$e system offers a way |
change thenon-obligatory details The user makes the changes and confirmsntloglification.
Then, the system stores the modifications into the card.

B05: Managing Required Details

Name:Managing Required Details \ ID:B05

Main Scenariqthe user is the card issuer)

The user selects to manage tlmequired (obligatory) personal datdetails and then the
system gives to the user the ability toanage it. From here the user can insertnoodify the
LISNE2Y It 20t A3FG2NE RSGFIATAD® ¢KAA dzasS O
issuer.

Alternative Scenario 1 (the usehooses to insert)
The user in this use case chooses to insert, then the system offers a way for the insart(
personal obligatory details. The user inserts the details and then confirms the insertion.
the system stores the insertions into therda

Alternative Scenario 2 (the user chooses to modify)

The usemade an error when inserting and this use casehooses to modify some person
details The system offers a way to change titdigatory details The user makes the chang
and confirms e modification. Then, the system stores the modifications into the card.
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C: Appointments Use Cases

C01:Scheduling Appointment

Name:Scheduling Appointment \ ID:CO01

Main Scenario

This use case includes thveewing Schedules Availabilitxse case from the external syster
CKA& dzaS OFrasS AYyAGAFGS FFGSNI 2dz00SaaTdz
appointment. The system then offers three ways of scheduling an appointment, by searc
doctor, by searching a date acheduling by type of appointment. When the user chooses
of the previous options the systeabtainsand shows the availability of schedules.

C02:Viewing Appointments

Name:Viewing Appointments \ ID:C@

Main Scenario

This use case initiate after&@OSa a Fdz t & @It ARF Ay 3 (ved the
scheduled appointments The systemthen shows in the screen the list of schedul
appointments. In each entry of the list the system describes the date and hour, the m
center name, andptionally the name of the doctor and the type of appointment. Also
system offers ways of managing the scheduled appointments. The user can choose to 1
schedule entries by selecting an entry and choosing what to do.

C03:Managing Appointments

Name:Managing Appointments \ ID:C(B

Main Scenario

This use casextends theViewing Appointmentsise case. In this use case the user choose
manage an appointment after selecting it. Then, the system offers ways of modifyin
canceling the selected appointment. The user chooses one of the options.

Alternative Scenario Ithe user chooses to nify)
The user chooses to modify the scheduled appointment after selecting the schedule entr
system then offers a way of modifying the date and the doctor or type of appointmer
showing to the user the available schedules. The user then cholosgsetended date, docto
or appointment type and confirms. The system stores the changes into the card.

Alternative Scenario Zthe user chooses to cancel)

The user chooses to cancel a scheduled appointment after selecting the schedule ent
systemthen asks for the confirmation. The user confirms it and then the system remove
scheduled appointment.
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C04:Checking-in

Name:Checkingin \ ID:CH

Main Scenario

CKA& dza8S OF&S AYyAGALFGS | FdSN adzO QSdchetkiaf
The system shows to the user the appointment scheduled in the card within a certain tim
offers a way of confirming the cheak. The user confirms the check in and then the sys
daSyRa || y2iA0S (2 GKS R2adhackddm O2 Y LJdzi SNJ

C05:Viewing Schedule Availability

Name:Viewing Schedule Availability | ID:C®

Main Scenario

This use case is included in tBeheduling Appointmentise case and includes either tk
Searching by Doctarr Searching by Datase cases. The user chooses to view the avail
schedules and then the system offers a way of scheduling by type of appointmen
searching by doctor or by Date. The user chooses one of the options and then the §
shows to the user the availablelsedule. The user then chooses the schedule date in
available schedule presented. The system shows the summary of the schedule done a
for the user confirmation. The user confirms it and the system stores the sche
appointment into the card.

C06: Searching by Doctor

Name:Searching by Doctor \ ID:C(®

Main Scenario

This use case is included in thgewing Schedule Availabilityse case. The user chooses
search available schedules by doctor. The system offers a way of inserting theCactory]
or browsing through resident doctors. The user chooses the doctor by inputting his 1
Then, the system shows the available schedule for that doctor.

CO7: Searching by Date

Name:Searching by Date | ID:COr

Main Scenario

This use case is included in thgewing Schedule Availabilityse case. The user chooses
search available schedules by date. The system offers a way of inserting the date. T
chooses the day and month. Then, the system shows the available seHedthat date.
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3. Annex: Informal Functional Requirements

In this section we describe the functional requirements of our system. They were
gathered from discussions with stakeholders and from reading documents about medical
appointments.

3.1. In-Card Requirements (server applications)

General
FRL. ¢ KS OFNR YdzaAalG KIF@S AYyF2NNIGA2Y | o2dzi GKS
history, and appointment schedule.
FR2. ¢KS LI GASYyGQa YSRAOFIf KAaUG2NER Ydzad oS SF
by the medical staff.
FR3. ¢KS LI GASyiGQa YSRAOI KAAG2NE Ydzad AyC
associated treatments of health problems made in appointments, as well as a
fAald 2F FRYAYAAUNIGSR @FO0O0OAYySa YR (GKS LI
FR4. The medical history is composed of appointmenisclgding diagnostics,
treatments and medications), allergies, vaccinations and chronic conditions.
FR5. The system must represent on the card all dates with the following format:
mm/dd/yyyy, wheremonth and day are composed of two digits and year is
represeried by four digits.
FR6. The system must respect the number of days of February according to the leap
years when dealing with dates.
FR7. The system must respect the number of days of the respective months.
FR8. Itis only possible to have dates of the years startindgpBxx, 19xx and 20xx.
FR9. The system must represent on the card the time (hour) with the following
format: hh:mm, where hour and minutes are represented by two digits each,
and where the hour has a value from 0 t0.23
FR10. The information related to a date or houmust be stored in the card in the
form of hexadecimal values of the decimal values, and not in hexadecimal
values of characters.

Security

FR11. For security reasons, the card must have an owneicBde.

FR12. The card must have a card issuer/provider-&ide.

FR13. Wherever the card is inserted into a machine, the card-g@ide must be
asked.

FR14. It must be possible for a card owner to change hisquide.

FR15. The card pircode must have a maximum of 4 digits.

FR16. The card must allow 3 attempts to insert the right@ode in maxiram.

FR17. The card must be blocked to the user if he fails the 3 pin validating attempts.

FR18. The card must allow the card issuer to unlock a blocked card.
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Personal Data

FR19.

FR20.

FR21.

FR22.

FR23.

FR24.

FR25.

FR26.

FR27.

FR28. .

FR29.

FR30.

FR31.

FR32.

FR33.

FR34.

FR35.

FR36.
FR37.

¢CKS LI GASydQa LISNmR2yFt RFGF Ydzad 06S RAQ
personal data.

The reqizA NBR LISNRA2 VY| f RFEGlI Ydzad O2yidl Ay GKS
date, blood type, ID number or passport ID, his birthplace and nationality.

CKS 2LJA2Y]I LISNE2Y | f RFEaGF AyOfdzZRSa | L
relative phone contact, aaddress (inkuding the city,countryand zip codg a

social security number, and a preferred language.

The optional personal data must be editable by the patient.

The required personal data mise only modifiable only by administrator.

The system must not permit 2 Sy G SNJ @ f dzSa 2F | LI GA Sy
ID number, phone contacts, address, city, zip code and social security with a

length no longer than the respective stipulated limit.

The system must represent the address country, nationality and bietbephs

a country code.

The system must not permit to enter values of country code and preferred

language with a length no longer or lesser than the respective stipulated limit.

CKS 2yfte LkRraaAiroftsS @It dzSamalefemile ddS LI GA S
undeined

@ RSTFldA G GKS LI GASYy (i QanddgiSegun@mhé A a AyAd
OF NR Aa&dz2SNJ AyaSNIlia GKS LI GASyGQa Ay T2NY
¢CKS 2yfe LlRraaroftsS Ot dSAaA+PA2BYBIABS LJ GA Sy
AB, O+and O-. That makes eight poss$#values, plus one for initialization, for

representing the blood type.

The system must represent the values of blood types as numbers from zero to

eight, where zero represents the initialization value of a blood type until the

card issuer insertsthe aA Sy 1 Q&4 Ay TF2NXI GA2Yy T | yR SI OK
(eight) represents respectively the valugs A-, B+, B, AB+ AB,, O+and O-.

The information related to personal data, must be stored in the card in the

form of hexadecimal values of the characterfsits textual descriptions (i.e.

stringg. Excepts the birth date, gender and blood type.

¢tKS OFNR 26ySNR& VYyIYST YR OAle O6FNRY |
(upper and lower case) and special characters like spaces or letter accents.

¢ KS OF NPoirt2datg Sdéihave the same format as all other dates in

the system.

¢KS OFNR 26ySNR& O0ANIK LI FOS>S yFaGA2y It Al
language must be represented by a code in the card and must only contain

letters (upper and lower case).

¢tKS OFNR 26ySNRAE AR YydzYoSNJ I yR LJ &aLl2 NI
and lower case) and number digits (0 to 9). No special characters.

¢tKS OFNR 2¢6ySNDRa FRRNXaa yR TALI O2RS OF
The card2 ¢ y S NID &contaét, ZrglaBve phoa contact and social security

number must only contain number digits (0 to 9).
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Allergies

FR38. The system must specify an allergy reference code to the designation and type
of allergy and its date of identification.

FR39. Each patient allergy must be associated witdesignation, a type of allergy
and a date.

FR40. The date associated with an allergy must be the date of the allergy
identification.

FR41. When adding an allergy information it is required to specify an allergy
reference code to the designation and type of allergyd ails date of
identification

FR42. The user camemove any allergy that is the card.

FR43. if the limit of possible allergies insertions is achieved, the system must not
allow insertions of allergies into the card.

FR44. t  GASYyGQa | ffSNH& RS aknaw laddieRisfsaon thg/’ R G & LIS
external system database must be represented by reference codes in the card.

FR45. The designation and type of allergies must be represented by a reference code
in the card, and its format must only contain letters (upper and lower case)
and numbers digits (0 to 9), so no special characters are allowed and not
spaces too.

FR46. The given allergy reference code must have exactly the stipulated length.

FR47. Theallergiesdesignatiormust be stored in the card in the form of hexadecimal
values of the baracters of its textual descriptions (igrings.

FR48. The allergies identification date must have the same format as all other dates
in the system.

FR49. The system can only allow a membertloé medical staff to insert or remove a
LI GASydQa Ittt SNHe Ay (GKS OF NR®

FR50. There must not exist duplicated entries of an allergy with the same allergy
reference code.

Vaccines

FR51. The system must represent vaccine information by specifying its designation
and its date of administration.

FR52. The system must allow inserting data relatéd2z G KS LI GASydQa @I
history.

FR53. The system must only allow a medical staff to insert or reena vaccine from
the vaccination list.

FR54. When adding vaccine information it is required to specifydigsignationand
its date of administration.

FR55. The designabn of a vaccine must be represented by a reference code in the
card, and its format must only contain letters (upper and lower case) and
numbers digits (0 to 9), so no special characters are allowed and not spaces
too.

FR56. The system must permthe insertionof a designatioror administration date
value of a vaccine that has a lengtith the samestipulated limit.
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FR57.

FRS8.

FR59.
FR60.

FR61.

The information related to vaccines, except the administration date, must be

stored in the card in the form of hexadecimal values of the charaocvérits

textual descriptions (i.estrings.

The vaccines administration date must have the same format as all other dates

in the system.

TheuseOl y Qi NBY2@S Fye @FO0O0OAyS GKIG AayQi
The system must not allow the insertion into the card anyen@accines
information if the limit of possible vaccines insertions is achieved.

The system must store the date with its decimal values converted to
hexadecimals.

Diagnostics (dependent to Appointments)

FR62.

FR63.
FR64.

FRG5.

FRG66.

FRG67.

FRG8.
FR69.

FR70.

FR71.
FR72.

FR73.

The system must allow to represent a shdescription made by the doctor
during an appointment and has a title to inform about its contents.

Each diagnostimust be relatd to only oneappointment.

When adding aliagnostidit is required ashort description made by the doctor
during an @pointmentand hasa title to inform about its contents

The system must not permit to add a diagnostic to an appointment if it has a
schedule status.

The information related to diagnostics, namely, short description and title,
must be stored in the card in the forof hexadecimal values of the characters
of its textual descriptions (i.etringg.

¢tKS RAFIy2aGA0Q0a akK2NI RSaONRLIiA2Yya | yR
lower case), number digits (0 to 9) and special characters.

Several diagnostics can be asateil with an appointment.

¢ KSNB OF y Qtreatméts bryhediciRes)éated to an appointment if
GKSNBQa y2 RAIFIIy280GA0 YIRSO®

The system must delete from the card any appointment where no diagnostics
were made, afte 24 hours of the schedule time .

The system must allow a doctor to modify a diagnostic during an appointment.
If a diagnostic is deleted from the card, all treatments and medicines
associated with it must be deleted as well.

When trying to delete a diagnostic the system must warn abost it
dependencies if any.

Treatments ( dependent to Appointments)

FR74.

FR75.

FR76.

FR77.

FR78.

The system must allow to represent health problems by a designhation and
associated with the treatment prescribed during an appointment.

Medical treatments must be associated with diagnosticadm during an
appointment.

To insert a treatment there must bediagnosticassociated

A medical plan (treatment) must be associated with a medical appointment
and can contain medication prescribed by a doctor, medical recommendations
and the health prolem associated.

When adding dreatment it is required to have a medical recommendations
and the health problem associated.
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FR79. The information related to treatments, namely, medical recommendations and
health problem must be stored in the card in the form bExadecimal values
of the characters of its textual descriptions (isérings.

FR80. ¢ KS (NBIiYSyiaQ YSRAOLI NBEO2YYSYRI A2y A
may contain letters (upper and lower case), number digits (0 to 9) and special
characters.

FR81. The system mst relate one treatment per health problem, so an appointment
may have more than one treatment associated, because it is possible to have
more than one health problem identified in one appointment.

FR82. The system must allow having several treatments associatttda diagnostic.

Medicines (dependent to Treatments)

FR83. The data related to medication prescribed by a doctor are the designation of
the medicine, the period of administration (period of time in days that the
patient should take the medine), the administration description (how the
medicine should be administrated, i.e. dosages and frequenaigs)}the date
of the prescribed medication.

FR84. To insert a Medicine there must be a treatment associated.

FR85. When adding a Mediok it is required to have desigation of the medicing
the period of administration (period of time in days that the patieshould
take the medicine)the administration description (how the medicine should
be administrated, i.e. dosages and frequencies) and the date of the prescribed
medication.

FR86. The information related to medications, namely, designation of the medicine
administration description, must be stored in the card in the form of
hexadecimal values of the characters of its textual descriptionss{riags.

FR87. The information &out the period of administration must be stored as a
number thatrepresents the number of days.

FR88. The designation of a medicine must be represented by a reference code in the
card, and its format must only contain letters (upper and lower case) and
numbersdigits (0 to 9), so no special characters are allowed and not spaces
too.

FR89. The given medicines designation reference codes must have exactly the
stipulated length.

FR90O. ¢t KS YSRAOAYSEAQ FRYAYAAUNIGA2Yy RS&AONXRKLIIA
lower case), numbedigits (0 to 9 andspecial characters including spaces.

FR91. The medime date must have the same format as all other dates in the system.

FR92. The prescription date of a medicine must liee same as tb respective
F LILI2 A Yy G Y Snyala@radater | G S

FR93. The prescriptin date of a medicine must be bigger than or equal to the date of
the appointment in which the medicine was prescribed.

Chronic Conditions
FR94. The system must specifycaronic conditiorreference code to the designation
of chronic conditionand its date ofdentification.
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FR95. Each patientchronic conditionmust ke associated with a designatieand a
date.

FR96. The date associated with chronic conditionmust be the date of thechronic
conditionidentification.

FR97. When adding archronic conditioninformation it is required to specify an
chronic condition reference code to the designation and its date of
identification.

FR98. The user can onlgemovea chronic condition that isn the card.

FR99. If the limit of possiblechronic conditioninsertions is achievedthe system
must not allow insertions athronic conditiorinto the card.

FR100.t I G A &ibricCrandition designatioare known and exists on the external
system database must be represented by reference codes in the card.

FR101.The designatiomf chronic conditiormust be represented by a reference code
in the card, and its format must only contain letters (upper and lower case)
and numbers digits (0 to 9), so no special characters are allowed and not
spaces too.

FR102.The givenchronic conditionreference code must havexactly the stipulated
length.

FR103.The chronic conditiondesignation must be stored in the card in the form of
hexadecimal values of the characters of its textual descriptionss{riags.

FR104.The chronic conditionidentification date must have the same formas all
other dates in the system.

FR105.The system can only allow a member of the medical staff to insert or remove a
LI & A @gpriiceenditiorin the card.

FR106.There must not exist duplicated entries afchronic conditionwith the same
allergy reference code.

Appointments

Scheduling

FR107.It must be possible to schedule appointments.

FR108.A scheduled appointment must contain data of a place (local), atitate
and a doctor or an appointment type.

FR109.When adding a new scheduled appointment information it is required to
specify its date, hour, local and also the doctor or the type of appointment.

FR110.If the limit of possible appointment insertions is achieved, the system must
not allow insertions of appointments into the card.

FR111.The system must represent a doctor by a referecode associated with
the local of practicing (hospital, clinic, etc.).

FR112.The doctor of an appointment must be represented by a reference code in
the card, and its format must only contain letters (upper and lower case)
and numbers digits (0 to 9), so no sj@ characters are allowed and not
spaces too.

FR113.The given doctor reference code must have exactly the stipulated length.
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3.2.

FR114.The doctor must be stored in the card in the form of hexadecimal values of
the characters of its textual descriptions (istings.

FR115.The data about the place of the appointment must contain the name of the
medical center, the name of the city and a reference code of the country.

FR116.The system must represent the local as a code where the first two digits
represent the country, the three nexligits represents the city, and the last
three digits represents the place (medical center, hospital, etc). In total the
system must represent the local as an 8 digits code.

FR1175 1 G Il 02dzi GKS | LILRAYGYSyGiQa RIGS
day) andhour.

FR118.The appointment date must have the same format as all other dates in the
system.

FR119.The appointment hour must have the same format as all other hours in the
system.

FR120.The given appointment type reference code must be within the stipulated
range.

FR121.It mustbe possible to modify a scheduled appointment.

FR122.The system must not allow modifying the data (i.e. date and time, local,
doctor, type of appointment) of an appointment after checking in to that
appointment.

FR123.It must be possible to cancel a scheduled appo#rtin

FR124.It must not be possible to overlap schedules in the same date and hour.

Checking-in

FR125.When a checlin of an appointment is made, that scheduled appointment
must be turned intca checkedn appointment

FR126.When a checkn of a scheduled appointment is notaae in a period of 1
day, that scheduled appointment must be erased from the card

FR127.If an appointment checkh was made, but there is no related data entries in
a period of 1 day, that appointment should be erased from the card.

Effective Appointments

FR128.To aneffective appoininent there must be related diagnostinsated by
the appointment doctor.

FR129.An appointment has an effective status when it has medical information
associated.

FR130.An appointment cannot be deleted from the cardt$f status is effective.

Off-Card Requirements (client applications)

FR131. When trying to schedule an appointment by date and hour, the available

doctors should be showed.

FR132. When trying to schedule an appointment kydoctor, the availabledate and

hour should be showed.
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FR133. To adoctor it must & associated his hame and his specialty.

FR134. When scheduling an appointment the user only have to indicate a date/hour
and a doctor or type of appointment.

FR135. The system must have the responsibility of storing the data about the place in
the card when the patienis scheduling an appointment.

FR136. It must be possible to medical staff to visualize and authorize requests of
medical prescriptions renewals.

FR137. The idiom of the card owner must be recognized.

FR138. There must be a way of giving to the patient the ability of turriogfidential
some personal data.

FR139. There must be a way of giving to the patient the ability of requesting the
renewal of medical prescription using the card.

FR140. It must be possible to make an appointment chétkising the card.

FR141. The checkn must be done befi@ the appointment scheduled time or until the
previous patient is called.

FR142. If a patient is making a chedk out of time the system must alert him and let
him schedule another appointment.

FR143. The system must have a list of all allergies identified by mealicin

FR144. The card owner only can see from his medical history the designations of his
health problems, prescriptions, vaccinations and allergies. He must not see the
general descriptions made by the doctors during the appointment.

FR145. ¢KS YSRAOFf adlr¥F Oly 2yfteée F00Saa (KS L
confidential state.

FR146. The system must permit the insertion of allergy designations.

FR147. The system must permit the insertion of doctors and their availability
schedules for appointments

FR148. The system must permit the configuration of data related to the medical
center such its name, place and country.

3.3. General System Requirements

(s}

FR149. 52 00(2N& (GKIFIG ¢Aff dzaS GKS aeadsSy (2 Aya
a registry on the central sygte database, so he can be represented by a
reference code when entries on the card make a reference to him.

FR150. Hospitals, Medical Centers and other facilities using the system must register
themselves in the central system database, so they can be represéyted
reference code when entries on the card make a reference about them.

FR151. Allergy designations, types of allergies, vaccine designations and medicine
RSaA3aylidAz2ya NBLINBaSyiSR 2y (KS LI GASYyGC
in the central system datals@, and must be synchronized with all systems
implemented on other medical facilities.
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4. Annex: Semi-Formal Requirements

From the informal functional requirements, the seformal requirementg SFRjvere

obtained.

Personal Data (Semi-Formal Requirements)

ID

From
Requiremens

SemtiFormalRequiremens

SFR4

FR24

IfLI aaAy3a | @FtdzS 2F | LI GASY,
phone contact, address, city, zip coolesocial security and its
value has a length longer than the stipulated; then the syste
must do no changes.

SF26

FR26

If passing a value of a country code or preferred languagkits
value has a length different from the stipulated limit; then the
system must do no changes.

SFR1

FR31

If passing a value of an attribute, that is not a birth date, gendé
or blood type, then these data are stored in the foofn
hexadecimal values of the characters of its textual description

SFR3

FR32

LF LI aairy3a | @rtdzS 2F | LI GA
contain only letterqupper and lower case) and special charact
like spaces and accents.

SFR4

FR34

If passing a value of a birth place, nationality, country (from
address) or prierred language, then they must be a code
containing only letters (upper and lower case).

SFR5

FR35

If passing a value of ID number or passport ID, then theyt mus
contain onlyletters (Upperandlower case) anchumbers digits (0
t0 9).

SFR7

FR37

If passing a value of a phone contact, relative contact or a soc
securitynumber, then they must contain only numbers digits (C
to0 9).

Allergies (Semi-Formal Requirements)

ID F_rom SemiFormalRequiremens
Requiremens

SFR1 FR41 If adding a new allergy, then is necessary to insert the allergy
reference code and the date of identification.

SFR2 FR42 LF NBY2@QAy3 Iy |fftSNHe | yR
must do no changes.

SFR3 FR43 If adding an allergy and the limit has been achieved, then the
system must do no changes.

SFR8 FR45 If passing a value of an allergy reference code, then the value
the reference code must only contain letters (upper and lower
case) and number digits (0 to 9) and no special characters an
spaces are allowed.

SR&6 FR46 If passing a value of an allergy reference code, then its length
must be exactly the stipulated length.

SFR% FR47 If passing an allergy reference code, then the reference code
must contain only letters and numbers and not spaces or othe
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special characters and the system must store them as
hexadecimal viaes of the reference code characters.

SFRO

FRS0

If passing an allergy reference code, then it should not exists
another stored allergy with the same reference code.

Vaccines (Semi-Formal Requirements)

ID F_rom SemiFormal Regirements
Requiremens

SFR8 FR54 If adding a new vaccine, then it is required to insert its
designation and its date of vaccine administration.

SFR5 FR55 If passing a value of vaccine designation code, then
value of the reference code must only contain letters (up
and lower case) and number digits (0O to 9) and no spe
characters and spaces are allowed.

SFR6 FR56 If passing a value of vaccine designation code or a value of a
then its length must be exactly the stipulated length.

SFR3 FR57 If passinga value of vaccine designation cqdieen the system
must storeit as hexadecimal values of the characters.

SFRS FR59 If removinga vaccinel Y R (i K S NBvacding yhfarinatidn
then the system must do no changes.

SFRO FR60 If addinga vaccineind the limit has been achieved, then the
system must do no changes.

SFR1 FR61 If passinga value of vaccine administration dathen the system

must storeits decimal values as hexadecimals.

Diagnostics (Semi-Formal Requirements)

ID F_rom SemiFormal Requiremerg
Requiremens

FR64 FR64 If adding a new diagnostic, then it is required to insert its
description and its title.

FR65 FR65 If adding a diagnostic and it has an appointment w
schedule status; then the system must do no changes.

SR66 FR66 LT LI aaAiy3a + @FtdzS 27 thBiithedy 2
system must storé@ as hexadecimal values of the characters.

SFR® FR67 LF¥ LI aaAay3a + @FftdzS 2F RAI

the value the values can contain letters (upper and lo
case), number digits (0 to 9) and special characters.

Treatments (Semi-Formal Requirements)

ID F_rom SemiFormal Requiremerd
Requiremens
SFR78 FR78 If adding a new treatment, then it is required to insertntedical
recommendations ands health.
SFR79 FR79 LT LI aaiay3a + @GFtdzS 2F GNBIF G

health problemthen the system must stori¢ as hexadecimal
values of the characters.
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SR80

FR80

If passing a value of treatme@td Y SRA OF f N
or health problem, then the value the values can cont
letters (upper and lower case), number digits (0 to 9) i
special characters.

Medicines (Semi-Formal Requirements)

ID Fr_om SemiFormal Requiremers
Requirement

FR85 FR85 If adding a new medicinghen is necessary to insert a mede
reference code, the period of administratipthe administration
description and the date of the prescribed medication.

FR86 FR86 If passing a value afiedicineQ designation or administration
description then the system must storié as hexadecimal values
of the characters.

SFR87 FR87 If passing a value of period of administration, then the system
must store it as a number.

SFR88 FR88 If passing a value of a medicldéesignation, then the value of
the reference code must only contain letters (upper and lower
case) and number digits (0 to 9) and no special characters an
spaces are allowed.

SFR89 FR89 LF LI aaAiy3d | dlesigdaton,2hén its lenytSriug
be exactly the stipulated length.

SFR90 FR90 L¥ LI aairy3a I+ @LtdzS 2F YSR

the values can contain letters (upper and lower ca
number digits (0 to 9) and special characters.

Chronic Conditions (Semi-Formal Requirements)

ID From SemiFormalRequiremens
Requiremens

FRI7 FR97 If adding a nevehronic conditionthen is neessary to insert the
chronic conditiorreference code and the date of identification.

SFR98 FR98 If removing achronic condition y R { K S NBchranic
condition, then the system mustaino changes.

SFR99 FR99 If adding achronic conditiorand the limit has been achieved,
then the system must do no chges.

FR101 FR101 If passing a value of@ronic conditiorreference code, then the
value of the reference code must only contain letters (upper a
lower case) and number digits (0 to 9) and no special characte
and spaces are allowed.

SR102 FR102 If passing a value of@ronic conditiorreference code, then its
length must be exactly the stipulated length.

SFR103 FR103 If passing @hronic conditiorreference code, then the refence
code must contain only letters and numbers and not spaces o
other special characters and the system must store them as
hexadecimal values of the reference code characters.

FR106 FR106 If passing &hronic conditiorreference code, then it should not

exists another storedhronic conditiorwith the same reference
code.
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Appointments (Semi-Formal Requirements)

ID F_rom SemiFormal Requiremerd
Requiremens

FR109 FR109 If adding a new scheduled appointment, then it must be insert
a date, an hour, a place ambctor or a type of appointment.

FR110 FR110 If adding a new scheduled appointment and the limit has been
achieved, then the system musb o changes.

FR112 | FR112FR114 | If passing a value of a doctor reference code, then the value o
the reference code must only contain letters (upper and lower
case) and number digits (0 to 9) and no special characters an
spaces are allowednd the system must sterthem as
hexadecimal values of the reference code characters.

FR113 FR113 If passing a value of a date, hour, local or doctor, then its leng
must be exactly the stipulated length.

FR120 FR120 If passing a value of an appointment type, then its value must
between zero and the stipulated range.

FR122 FR122 If an appointment is already checkad then the appointment
header cannot be modified (date and time, local, doctor, type
appointment).

FR125 FR125 If an appointment is checkeidh, then that appointment must turn
into a checkedn state.

FR130 FR130 If removing an appointment and its status is effectitheen the

system musdo no changes.

5. Annex: Class Invariants

General/Common (Class Invariants)

ID F_r om Class Invariard
Requiremens

CI5 FR108 Common.date mustbe array byte of length equal to 4 an
Common.date[0] is month, Common.date[l] is day and
(Common.date[2], Comon.date[3])is year.

Cl6 FR6 FR10 If isLeapYeay€an then f month equal to February (i.e., 0OxQZhenday
less than 290x1D)and more than {0x00)

Elsedayless than 2§0x1Cxand more than {0x00)

Cl7 FR7FR10 For allpossible instances ofionth exceptmonthequal to February (i.e,
0x02),there is a respectivdayless than 3@Ox1E)r 31(0x1F)

CI8 FR8FR10 For all possible instances of year, such that Common.date[2] equg
18 (0X2) or 19 (0x13) or 20 (0x14) and Common.date[3] more or e
to 0 (0x00) and less or equal to 99 (0x63).

Cl9 FR9 Commonhour must be array byte of length equal to2 and
Common.houj0] is hour, Common.date[1]s minutes.

Cl10 FR9FR10 For all possible instances of Common.hour, such hioatr more than or

equal to 0 (0x00) andour less than or equal to 23 (0x17) andnutes
more than or equal to 0 (0x00) andinutesless than or equal to 5
(Ox3B) ananinutes

30



Personal Data (Class Invariants)

ID F_r om Class Invariard
Requiremens

Cl20 FR20 For all objectp of type personal, such that nam@(not equal to null,
genderf) not equal to null, birthdatgy) not equal to nullploodtype)
not equal to null, id¢) or passporif) not equal to null, birthplacef) not
equal to null, nationality) not equal to null

Cl21 FR21 For all objectp of type personal, such that phon@( is nullable,
relativephonep) is  nullable, address_cigX is nullable,
address_countryf) is nullable, address_zipcogg( is nullable,
socialsecurityf) is nullable and languaé® is nullable

Cl25 FR25 For all olect p of type personal, such that address_counpy@nd
nationality) and birthplaceg) iscountry_code

Cl27 FR27 For all olject p of type personal, such that gendej(equal to Undefined
(0Ox00) or gendep) equal to Male (0x01) or gendej(equal to Femalg
(0x02)

Cl28 FR28 For allnewobject p of type personal, such that gendpj(equal to
Undefined (0x00)

Cl29 FR29FR30 | For all olfect p of type personal, such that bloodtyg@(maximum is
value 8and bloodtypep) equal to(Undefined (0x00pr A+ (0x01pr A-
(Ox02)or B+ (0x03pr B- (0x04)or AB+ (0x05pr AB- (0x06)or O+ (0x07)
or O- (0x08) )

CI33 FR33 For all olfect p of type personal, such that birthdate)is Common.date

Allergies (Class Invariants)

ID F_r om Class Invariarg
Requiremens
CI38 FR38 For all objecta of type allergy, such that designati@)(not equal to
null, type@) not equal to null, identification_datea) not equal to null
Cl48 FR48 For all olject a of type allergy, such that identification_dapg( is

Common.date

Vaccines (Class Invariants)

ID F_r om Class Invariard
Requiremens
Ci51 FR51 For all objectv of type vaccine, such that designatioh(not equal to
null, administration_date\) not equal to null
CI58 FR58 For all olpect v of type vaccine, such that administration_date(is

Common.date

Diagnostics (Class Invariants)

ID F_r om Class Invariard
Requiremens
Cl62 FR62 For all objectd of type diagnostic,such thattitle(d) not equal to null,
descriptior(d) not equal to null
Cle3 FR63 For all object of type diagnogic, Eists objecta of type appointment,

such that appointmentI{) equals to appointmentl&j
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Treatments (Class Invariants)

ID F_r om Clasdnvariants
Requiremens
Cl74 FR74 For all objectt of type treatment, such thathealth_problem(t) not

equal to null, recommendatiqt) not equal to null

Medicines (Class Invariants)

ID F_r om Class Invariarg
Requiremens
Cl83 FR83 For all objecin of type medicine,such thatdesignatiofm) not equal to
null, administration period(m) not equal to nul)
administration_descriptio(t) not equal to null prescription_daté) not
equal to null
FR92FR92 | For all olpect m of type medicine, such that date(m) is Common.date

Chronic Conditions (Class Invariants)

ID F_r om Class Invariarg
Requiremens
Clo4 FR% For all objectcof type chronic_condition, such that designatiog(not
equal to nullidentification_date €c) not equal to null
Cl104 FR104 For all olect cc of type chronic_condition, such thg

identification_date¢c) is Common.date

Appointments (Class Invariants)

ID F_r om Class Invariard
Requiremens

Cli@ FR108 For all object of type appointment, such that local( not equal to null,
date(@) not equal to null, houg) not equal to null and (doctorj not
equal to null or typed) not equal to null).

Cl116 FR116 For all objects of type appointment, such that local( must be array
byte of kength equal to 8and (localg)[0], local@)[1]) equal to
country code (ocala)[2], locala)[3], locala)[4]) equal tocity codeand
(local@)[5], local@)[6], local@)[7]) equal toplace_code

Cl117 FR117FR118 | For all olject a of type personal, such that date(a) is Common.date

FR119 hour(a) is Common.hour

Cl124 FR124 For all objectaal anda2 of type appointment, il not equal toa2 then
(date@l) not equal to dated2) and hair(al) not equal to hourd?2)).

Cl126 FR126 For all objectsa of type appointment,such thatif status@) less than

CHECK_IN themmeDifference(schedule_timaj, actual_time) must be
less than 24 hours.
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6. Annex: System Invariants

From .
ID Requiremens System Invariants
SI69 FR69FR72 | For all object of type treatment, Exists object of type diagnostic, suc
FR75FR76 | thatdiagnosticl) equals to diagnosticlY

SI69b FR69FR72 | For all objecim of type medicine, Exists objedtof type diagnostic, suc
that diagnosticlDf) equals to diagnosticlB)

S184 FR84 For all objecim of type medicine, Exists objetbf type treatment, such
that treatmentlD() equals to treatmentID}

SI193 FR93 For all objectm of type medicine and For all objea of type
appointment such thaappointmeniD(m) equals toappointmentID&)
anddate(m) is bigger than or equal tdate(@).

SI126 FR127FR72 | For all objectsa of type appointment, such that If statw( more or
equal b CHECK_IN and timeDifference(schedule_aje(ctual_time)
more than 24 hours then exists objedtof type diagnostic, such thg
appointmentID¢) equals to appointment|@j.

7. Annex: Class Diagrams

Elcardservices_Impl

<<interfaces»>

Attributes [© cardservices

private Appointments appointments Attributes

private Diagnostics diagnostics

private Treatments treatments

private Medicines medicines [ TTeo-aol o

private Personal personal

private Allzrgies allergies

Operations

public Appointments getAppointments( )
public Diagnostics getDiagnastics{ )
public Treatments getTreatments( )
public Medicines geiMedicines )

public Allergies getAllergies( )

private SecuritySenice security
private Vaceines vaccines

public Personal getPersonal( )
X CEaaiar X ~ public Vaccines getVaccines( )
public CardSenices_|mpl( SecuritySenice security ) ~
~
Operations Redefined From CardServices N
/’ public Appaintments getAppointments( ) N
4 public Diagnostics getDiagnostics( ) AN
public Treatments getTreatments{ ) ~ \\\
public Medicines getMedicines( ) \\\ \\
public Personal getPersonal( ) N o
public Allergies getAllergies( ) \\\ \\
Ve public Vaccines getvaccines{ ) \\\ .
~
i -7 / ~ S~ \\\ S
’ -7 / N S ~ N
i / N T~ s “a
-~ ~
¥ Vs 4 AN s ENERN
[ 1 1 1 ] ] ol
Personal Allergies i i D i Treatments Medicines
~ ! P P
~. AN \ / 7 -
~o \ / PRt -7
\ / 2 -7
N \ !/ e e
~ \ / Pl i i
~ ~ \ - - -
~_ ~ ’ P - -
~ \ / - - -
\ \ / e i -7
~ > \ / - - -
Sl N L ; - P -

Figurev. CardServices modulélass Diagram
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le c E carautil
Attributes Attributes
public short DATE_LENGTH =4
COperations
public short HOUR_LENGHT =32 public byte[0..*] clone( byte bytes[0.."] )
public short DOCTOR_CODE_LENGTH=5

public short LOCAL _CODE_LENGTH =8
public short MAX_BUFFER_BYTES = 60

public short countMotMullObjects{ Chject array[0..*] )

public boolean validateCbjectArrayPosition{ Object array[*], short position )
public void arrayCopy( byte from[0..*], byte to[0..*])

Cperations public void cleanField( byte field[0..*] )

Figurevi. Common module Class Diagram

<<interfaces=
to Anergiessetup
Aftributes
public short MAX_ALLERGY_ITEMS = 50
public short ALLERGY CODE_LENGTH =4

Operations
<<interface>:» <<interface>>
1o Allergies [ Altergy
Attributes Attributes
Operations Operations
public void addAllergy( byte designation[0..*], byte date[0..*]) public veid setDesignation( byte designation[0..”] )
public void removeAllergy( short position ) public byte[0..*] getDesignation{ )
public short countAllergies( ) public void setidentificationDate( byte date[0..*] )
public void setAllergyDesignation| short position, byte designation|™] ) public byte[0..*] getidentficationDate( )
public byte[0..*] getAllergyDesignation( short position ) Y
public veid setAllergyDate( short position, byte date[*] ) l
public byte[0..*] getAllergyDate( short position ) \
public boolean validateAllergyPosition{ short position ) \
i

\
=l Allergies_Impl

1
Attributes
private Allergy allergies[AllergiesSetup. MAX_ALLERGY_ITEMS]

Operations Redefined From Allergy
public vaid setDesignation( byte designation[0..*] )
public byte[0.*] getAllergyDesignation( short position )

public byte[0..*] getDesignation( )
public void setldentificationDate( byte date[0.] )
public vaid setAllergyDate( short position, byte date(0..*] ) public byte[0. %] getidentificationDate( )
public byte[0.*] getAllergyDate( short position )
public boolean validateAllergyPaosition( short position )

=l Anlergy_Impl
Attributes
Bpetations private byte designation[AllergiesSetup. ALLERGY _CODE_LENGTH]

public Allergies_Impl{ SecuritySenvice security ) private byte date[DATE_LENGTH]

Operations Redefined From Allergies Qperations
public void addAllergy( byte designation[0.."], byte date[0.."] ) | _ _ = public Allergy_Impl{ byte designation[0..*], byte date[0..*])
public void removeAllergy( short position )
public shart countAllergies( )
public void setAllergyDesignation( short position, byte designation[0.*] )

Figurevii. Allergies module Class Diagram
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<<interface>>

Attributes

ElAppointments_Impl

Attributes
private Appointment appointments[Appointments Setup. MAX_APPOINTMENT_ITEMS]

Operations
public void addAppointment( byte date[0..], byte how0.."], byte locall0..], byte doctoi0.."], bye type )
public void removeAppaintment( short position )
public void setAppointmentDate( short position, byte date[0..*] )
public void setAppointmentHoun( short position, byte hour0.."] )
public void setAppointmentDoctor( short position, byte doctorf0.."] )
public void setAppointmentLocall short position, byte locall0..*] )
public void setAppointmentStatus( shert position, byte status )
public byte[0..*] getAppointmentDate( short position )
public byte[0..*] getAppointmentHour{ short position )
public byte[0..*] getAppointmentDoctor( short position )
public byte[0..*] getAppointmentLocal( shert position )
public byte getAppointmentStatus( short position )
public void setAppointmentType( short position, byte type )
public byte getAppointmentType( shoit position )
public byte getAppointment!D( short position )
public short countAppointments( )
public boolean validateAppointmentPosition|{ short position )

<<interface>>

Attributes
public short MAX_APPOINTMENT_ITEMS = 50
public short MAX_TYPE_CODES = 50
public byte STATUS_SCHEDULE = 0x00
public byte STATUS_CHECK_IM = 0x01
public byte STATUS_DONE = 0x02

Operations

<<interface>>

Attributes

COperations
public byte get!D[ )
public byte[0.."] getDate( )
public byte[0..”] getHour{ )
public bytel0..*] getDoctor( )
public byte[0.."] getlocalf )
public byte getStatus( )
public void set!D( byte id )
public void setDate( byte date[0.."] )
public veid setHour( byte hour0.."] )
public vorid setLocall byte local0..*] )
public void setStatus{ byte status )
public void setDoctor{ byte doctorf0.."] )
public byte getType( )
public void setType( byte type )

Operations
public Appointments_Impl( SecurityService security )

[0/ i From
addAppaintment( byte date, byte hour[0..*], byte local[0.*], byte doctor[0.*], bye type )
removeAppaintment( short position )
setAppaintmentDate( shart pasition, byte date(0.*] )
setAppaintmentHour( short position, byte haur{0.*] )
setAppaintmentDoctor( short position, byte dactar(0.."] )
public vaid setAppointmentLocal( short position, byte local[0..*] )
public vaid setAppointmentStatus( short position, byte status )
public byte[0.*] getAppointmentDate( short pasition )
public byte[0.*] getAppointmentHour( shart pasition )
public byte[0. *] getAppointmentDoctor( short position )
public byte[D.*] getAppointmentLacal( shart pasition )
public byte getAppointmentStatus( short position )
public void setAppaintmentType( short position, byte type )
public byte getAppaintmentType( short position )
public byte getAppointmentlD( short pasition )
public short countAppointments( )
public boolean validateAppointmentPosition( short pasitian )

public void
public vaid
public void
public vaid
public vaid

T

v
Elappointment_Impl
Attributes
private byte id
private byte date[DATE_LENGTH]
private byte hour[HOUR_LENGTH]
private byte local[LOCAL_CODE_LENGTH]
private byte doctor[DOCTOR_CODE_LENGTH]
private byte status
private byte type
Cperations

public Appointment_lmpl( SecurityService security )

Cperations Redefined From Appointment
public byte getiD{ )
public byte[0.*] getDate( )
public byte[0..*] getHour( )
public byte[0.*] getDactar( )
public byte[0.*] getLacal{ )
public byte getStatus( )
public void setiD{ byte id )
public vaid setDate( byte date[0.])
public void setHour( byte hour[0.*] )
public vaid setlocal( byte local[0.*] )
public vaid setStatus( byte status )
public void setDoctor( byte doctar[0.*] )
public byte getType( )
public void setType( byte type )

Figureviii. Appointments module Class Diagram
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Figurex. Medicines module Class Diagram

37






























