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Lab session 2

The RéZa resource management system

A company has hired you to design an applicationethRéZa, dedicated to management of
time tables and resource allocation, in particaolaeting rooms.

The system is designed for medium to large comgahi@ manage large office spaces,
typically universities or schools, conference cesitr.

The application will be used by 3 category of users

* The administrator can create/modify/delete the mgson of rooms (room capacity,
presence of equipment such as a video-projector ...)

» The manager validates or invalidates the room vasiens submitted by the end users.

» The end user can visualize the time tables and gw@braeservation for a room.

The time-tables display can be flexibly adaptethst user scan access the calendar
presentation that best meets their search crifEnere are two main types of calendars:

» By category: each reservation contains a fieldtegmy », that allows to specify for
which event the reservation is designated. Foams « Adv. UML SIA ». The search
by category function allows to obtain a time tatblat covers all reservation
occurrences that match a given category.

* By room: the user can also request a time-talvla &pecific room, over a given
period. The user then only needs to specify theesoom and start/end dates.

The RéZa system should help users find an avaitable and make a reservation for it.
There are two type of reservations : single resema and periodic reservations.

For any reservation, the user should provide hisenge.g. “John Smith”) the category of the
reservation (e.g. « Adv. UML SIA »), a name forstheéservation (e.g. « Final Exam»), the
room desired (e.g. « Amphi Rouge »), and the dadetiane slot desired (e.g. « 20 March,
15h30-17h30 »).

If the reservation is periodic, the user will spgd on the same page, by giving the
periodicity (daily, weekly or monthly) and the nuentof occurrences (e.g. « Conference
ICALP », 5 daily occurrences for a full week ression).

Any user can submit a room reservation. A periodguest for n occurrences will be handled
as id the user had made n independent single edg@rs from the point of view of validation
(i.e. each occurrence can individually be validaiedot).

The manager can visualize all current reservatioatare not yet validated. He can inspect
them one by one and decides to validate or rehe®.tIn any case, the user that asked for
this reservation will be notified by email of theodution of his reservation status. The
manager bases his decision of validating or negaest on what he knows of the event
category, the user who made the reservation, ankinowledge of other constraints on
agenda and room projected usage.

ANALYSIS

Question 1 (2 point)
Build a use case diagram for this system.
Comment/annotate your diagram.
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Question 2 (3 point)

Build an analysis class diagram for this systemdperations, simple relationships and

attributes only).

We will not detail the operations of the (fictivi§ystem” class.

Design Phase
Design does not start from scratch : the d

evelopteam proposes to reuse two existing

components developed for another project : the iRasen component and the Calendar
compont. They are described on the following figithe design team was French...).

3] Calendrier.C
Calendrier —

Opération de classe B.
alendrierFactory permettant d'instancier

ICalendrier

ICalendrier create() o---"

—{----""7| des calendriers vides

<<interface>>
ICalendrier .-

void setTitre (String titre) &
void setPlageVisible{Date dateDebut, Date dateFin) ©
void addEvent(String titre,

Date date, e

Heure heureDebut, ~ 7= ===eeae |

Heure heureFin)
Image afficher() 9

1
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i
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Cette opération réalise le rendu graphigue du calendrier
avec l'information qu'il contient actugllement. Celte
apération rends une image au format jpeg intégrable
facilement dans une IHM ou une page web.

Permet de definir le titre

La premiére et derniére date visible du calendrier. Le rendu

représenter (mode semainier, mode mensuel ... )

graphigque du calendrier sera adapté a la durée de la période &

-| Ajoute une occurrence d'événement a représenter sur le
calendrier, On fixe la date, les heures de début et de fin de
I'événement, et un titre pour I'événement.

Calendrier : un composant générique pour créer des images reprasentant un calendrier.

Ce composant est offert sur élagére: il a déja éle développé dans le

cadre d'un autre projet.
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<<interface>>
IReservation 8
_| L'identifiant ID, supposé unigue.

String getiD() (pmmmmmmmmmmmm o mm
String getSalle ()
String getCategorie()

String getTitre() Ghomem Présente en lecture seule

String getDemandeur() e toutesé les in:ga relatives a

Date getDate() une réservation :

Heure getHeureDebut() S N lﬁ-‘rlr:f:ﬂgit:;tol-;g:: s;:wltec!e
Heure getHeureFin() anr;gage P

Qperation de classe
permettant d’accéder &

Reservations — IResanatiohs aatinstance (i O—===""""""""T""" I'unique instance de
IReservalions getinstance () .
Resarvations,

Reservations.ReservationsSingleton

IReservations

<<interface>>

IReservations Collection est offert par le langage et
| représente un ensemble

Collection<IReservation> rechercheNon\alidé () ===
Collection<IReservation> rechercheParCatégorie (String cat)
Collection<IReservation> rechercheParSalle {String salle)

Valide une

bool validerReservation (String |IDreservation, bool valide) LB e reservation basé
void addReservation ( String salle, surson |D
String demandeur, N
String categorie, Siring titre, Crommnas | _.___| Ajoute e
Date date, Heure deb, Heure fin) rés_e-nratlon 2L
validée

Reservations : un composant « réferentiel » pour stocker les réservations, validées ou non, de fagon persistante. Offre diverses fonctions
de recherche.

Question 3 (1,5 points)

a) What is the role of the two classes « CalenBaetory » and « ReservationsSingleton » ?
How would you use them (in pseudo-code) ?

b) The Reservations component is in reality impletee by interaction with a relational
database.

Why do you think a singleton is used here ?

Question 4 (2 point)

We have decided to build three GUI components @gelicrespectively to the administrator,
the manager and the user.

A component plays the role of controller for theteyn, and serves the needs of these GUI
while using the Reservation and Calendar compordsiised above. It should play the role
of Facade for the GUI, that only interact withsttbmponent.

Describe this situation using a component diagram.

Question 5 (4 points)

Using one or more sequence diagrams of integréiael, i.e. where the lifelines represent
components of the system, model the interactiordeeto ask for a single reservation of
room B1 for March 20, 15h-17h, then the steps nééal@alidate this request by a manager.
The diagrams can be annotated with free syntaxroamts or pseudo code to explain the
more tricky parts (loops...).
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Question 6 (3 point)

Using one or more sequence diagrams of integréiel, i.e. where the lifelines represent
components of the system, model the interactioederto for a user to display a calendar
showing room B1 for the period March 15 to March 30

The diagrams can be annotated with free syntaxreamts or pseudo code to explain the
more tricky parts (loops...).

Question 7 (3 point)
Deduce from questions 4 to 6 the signature of gezations needed in the interfaces that link
the GUI of the user and of the manager and the Ré#acontroller component.

Question 8 (3 point)
Write an integration test for component Reservatidimat allows to ensure the correct

behavior of the AddReservation(...) operation. Ussupe-code or a sequence diagram to
answer.

Question 9 (3 point)

Provide a possible detailed design of the Resemsttomponent, using a class diagram.
Consider first the case of a DBMS implementatioithws much detail as possible (pseudo-
code in notes for the more complex operations).

Then consider an implementation relying on locatage using XML files, and design an
implementation (mostly the structure, details mojuired).



