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Preface

This document contains the system design information for MobileLibrary project. The
document is prepared according to the “IEEE Standard for Information Technology — Systems
Design — Software Design Descriptions — IEEE Std 1016 — 1998”.

This Software Design Documentation provides a complete description of all the system design
and views of MobileLibrary Project.

The first section of this document includes purpose, scope, overview, reference material,
definitions, and abbreviations of the project.

The second chapter of this document includes an overview of the functionality of the
application. It describes the informal design generally.

The third chapter of this document will give the user a detailed description of each function of
the system.

The fourth chapter of this document contains data design and data description of the project.

The fifth chapter of this document contains a general overview of what the user interface will
look like.

The sixth and last chapter of this document includes of requirements matrix of the project.



Change of History

Version DATE Number of A* M* D* Title of Brief

Number figure Description

1.0 31.10.2013 Original

1.1 22.12.2013 M* A* Add new classes
and viewpoints.

A* . Added

M*:Modified

D*:Deleted




Table of Contents

I a1 oo [T 1 o] o USSR 7
I A Yoo o L PSP UPR PP 7
1.2 PUIOSE ..ottt bbb bbbtk b et b e e b e n e 7
1.3 OVEIVIBW ...ttt bbbt et sb e bt e bt e Rt b e e bt e Rt e e bt e bt e ne et e e bt neenbe et 7
1.4 Reference MaAterial..........cccooiiiiiiiic et nre s 7
1.5 Definitions and ABDIreviations............ccoooiiiii s 7
2. Conceptual model for software design desCriptions ............ccoeveririniiieiene e 8
2.1 Software deSigN 1N CONTEXT.......coiuiiiiiiieiie e sbe e sae e nreearee s 8
2.1.1 Technologies USed...ccuviiueiiiniiiniiinieintennetemmiiiiiiie e e e e sreeesiree s 8
2.1.2 APPLication OVeIVIEW .....uciueiieiiniiieiiniintiuiiiii et 8
2.2 Software design descriptions within the life cycle ..., 9
2.2.1 Influences 0N SDD Preparation .........ccccoceiieiiieiie et 9
2.2.2 Influences on software life cycle Products ... 9
2.2.3 Design verification and design role in validation ............ccccoceviiiiiciii e, 9
3. Design description information CONTENT ...........ccooviiiiiiiieiere e 9
3.1 SDD IdENTIFICALION ...eovviiiiiieieee ettt bbbt b e b nbe e 9
3.2 Design stakeholders and their CONCEINS ..........cooiiiiiiii s 9
3.3 DESIGN VIBWS.....eeieeeiee ittt ettt et s ittt e st et e st e et e et e et e e s ae e e be e e s b e e be e e ae e e s aeesnbeesbeeanbeenneeaneas 10
3.4 DESIGN VIEWPOINTS ...ttt sttt bbbttt bbbt 10
3.5 DESION FALIONAIE ......oviiiiciie et 10
3.5 DESIGN LANGUAGES ... veuveeetiitisiieiieiieie sttt sttt sttt b ettt se e b et bbbt e e beene e e e e 10
4. DESIGN VIBWPOINTS ...vviiiieiiieeiee sttt ettt ettt st et e et e e be e sse e e sbeeasbe e beeenbeesaeeanbeenreeas 10
4.1 LOGICAI VIBWPOINT. ..ottt bbbttt b bbbt 10
O O D Lo o I oo (= o TSP SOPRUSUPRN 11
4.1.2 DESIGN BIEBMENTS ...t bbbttt bbbt 11
4.2 Information VIEWPOINT .......ooiiiiiieiii ettt e e e s 14
N B LTS [ o ot (01 KRS RURURPRRPPP 14
4.2.2 DESIGN BIEIMENTS ...ttt e et e e e e beesnaeesbeesnneenreeas 14
4.3 INTEITACE VIBWPOINT ...ttt bttt bbbt 16
G T 1T o I 0] 0= o o S PTRPPRTR 16
4.3.2 DESIGN EIBMENTS. ... .ottt bbbttt bbb nre s 16
O B B = U [T IS Tod =TT o I PSSP 16
4.3.2.2 LOGOUL SCIBEIN.....cutiiiieiteetieite sttt ettt b ettt ettt e b e 17
4.3.2.3 USE Profile SCrEEN ..o 17
4.3.2.4 ANNOUNCEMENT SCIEEIN .....ooiiiiiiie ittt ettt sttt sttt st et e e be et e sneaees 18
4.3.2.5 Library Catalogue Search SCIreeN ..........ccccoveiiiiiiecie e 19
4.3.2.6 PAQYMENT SCIEEIN .....oeiiiiiiiitiet ettt 20
4.3.2.7 ReCOMMENALION SCIEEIN ......oviiiieiiiiiesiesiieie ettt bbbt 21
4.3.2.8 BOOK SCIBEIN ...ttt sttt ettt e s et e e e e ne e sreeteaseeebeeteeneenreenneenee e 22
4.3.2.9 Other INTEITACES. ....ciiiiiiieieie ettt 24
4.4 INteraction VIEWPOINT ... i e e 25
4.4.1 L0gin COMPONENT. ..ottt e e e e 25
4.4.2 Search COMPONENT. ... .o e e 26
4.4.3 SUQQEST COMPONENT. ... .e ittt ettt e et et e e e et e a e e e e e eaeaaas 27
4.4.4 View Announcement COMPONENT. ... ..ottt 28
4.4.5 Extend material CoOmpPONeNt. ... ..ot 29
4.4.6 HOId COMPONENT. ... .ot e e 30
4.4.7 Pay debt COMPONENT. ... 30
4.4.8 LOgoUt COMPONENT ... .u ittt e et et et et e et e e e eeaneeanas 31



4.5 CoNtEXT VIBWPOINTS. ...ttt e e e e e 32

4.5.1. DESION CONCEIMNS ...ttt e e e e e 32
4.5.2 Design EIBMENTS ..o 32
4.5.2.1 Use Case: Borrow Material............ooooiiiiii e 32
4.5.2.2 Use Case: View Situationsof Carell................cooiiiii i, 33
4.6 ComPOSItION VIBWPOINTS. ...t e 33
4.6.1. DESION CONCEINS. ...ttt ettt et e et e e et e et e e e 34
4.6.2 DeSIgN ElemMentS. ... 34
5. Recommendation MatriX. ... .....o.oiriiiii i 36



Table of Figure:

Figure 1 - Class Diagram of MobileLibrary ..........cccceeeviiieiiiieeiiiecciie et 11
Figure 2 — ER DIQIam. . ....c..ccoociiiiiiiiiiieniieieete ettt sttt st 14
Figure 3 - Starting Screen of Mobile Library Application............ccccueeevvieeeiieeniieeeiieeeiee e 17
Figure 4 - User Profile Screen of MobileLibrary Application..........cccccceeeveeniienieniiienieenieenen. 18
Figure 5 -Announcements Screen of Mobile Library Application..........cccceceveevviieeiieenneeennee. 19
Figure 6 — Library Catalogue Search Screen of Mobile Library Application............ccccecueneeene. 20
Figure 7 - Payment Screen of Mobile Library Application...........ccccvvevvveenciieeniiieenieeeeiee e 21
Figure 8 — Recommendation Screen of Mobile Library Application..........ccccceevveriiieneennenne. 22
Figure 9 -Book Screen of Mobile Library Application..........cccccueevueerieeniieniienieeieenieeieesieens 23
Figure 10 - Simulation Screen of Mobile Library Application...........cccceeeevveeeeiienciieenieeeeiens 23
Figure 11 — General Deployment Diagrami...........c.coccueeeiieriieeiiienieniieieeie e 24
Figure 12 - Sequence Diagram of Login COmponent............ccccueeecuveeeiiieeniieeesieeesieeesveeesvee s 25
Figure 13 - Sequence Diagram of Search Component..............cccceevueveenernenienenieeieneeseenne 26
Figure 14 — Sequence Diagram of Suggest Component.............cccueeevvieeiieeniieeerieeeieeeieeeeees 27
Figure 15 — Sequence Diagram of View Announcement Component...........ccecevvereeruersuennnene 28
Figure 16 — Sequence Diagram of Extend Material Component.............ccccceevieiiieniiienicniennne. 29
Figure 17 — Sequence Diagram of Hold Component..............cceceeviriieiniinieninienieneeeseeneeee 30
Figure 18 — Sequence Diagram of Pay Debt Component.............ccceeevvieeiieeiniiieiniee e 30
Figure 19 — Sequence Diagram of Logout COmponent...........ccceeueerierieenieeieenieeiiesee e 31
Figure 20 — Use-Case Diagram 0f USET ........ccevieriirieiiiniieieniieieeiesieeee et 32
Figure 21 — Use-Case Diagram of Borrow Component ............ccccevueevieniiienieniieenienieeieeee. 32
Figure 22 — Use-Case Diagram of Carell Component ............cccecueerveeeviienienieenieeieenieesveeenens 33
Figure 23 — General Component DIagram ...........c.ooeeiuieiiiuieeiieeeeeeee et 34



1. Introduction

1.1 Scope

In this report, we are planning to give information for programmer to write a code. Therefore,
the document includes needs of the programmer for code development.

1.2 Purpose

This document describes the conceptual design of the MobileLibrary Project according
to the document guidelines presented in the IEEE 1016-1998 Recommended Practice for
Software Design Descriptions (SDD).

The SDD shows how the software system will be structured to satisfy the requirements
identified in the software requirements specification. It is a translation of requirements into a
description of the software structure, software components, interfaces and data necessary for
the implementation phase. In essence, the SDD becomes a detailed blueprint for the
implementation activity. In a complete SDD, each requirement must be traceable to one or
more design entities.

1.3 Overview

The purpose of this document is to help the reader visualize the solution to the project
presented. This document verifies how the design meets the requirements stipulated in the SRS
document through design viewpoints. The design viewpoints will cover all design elements
presented before.

By using information from IEEE 1016-1998, this document will provide a direct approach to
the development of this project hence reducing feature creep and pointedly determine the
quality of the design.

1.4 Reference Material
IEEE, IEEE Std 1016-1998 Recommended Practice for Software Design Descriptions, 1998-

09-23, The Institute of Electrical and Electronics Engineers, Inc., (IEEE )
IEEE, IEEE 1016 Software Design Document (SDD) Template for CENG491

1.5 Definitions and Abbreviations

Term Definition

Database Collection of all the information monitored by this system
User METU Library user

Android A mobile device operating system developed by Google Inc.




ISBN The International Standard Book Number (ISBN) is a unique

numeric commercial book identifier.

The Institute of Electrical and Electronics Engineers (IEEE) is a
IEEE professional association headquartered in New York City that is

dedicated to advancing technological innovation and excellence.

Software Requirements [ A document that completely describes all of the functions of a
Specification proposed system and the constraints under which it must operate.

For example, this document

Software Design A document that completely describes all of the function of a
Description proposed system and the constraints under which it must operate.
JSON A lightweight data-interchange format(JavaScript Object Notation)
Eclipse IDE A multi-language software development environment

RESTFUL An approach for getting information content from a Web site by

reading a designed Web page that contains an XML.

2. Conceptual model for software design descriptions
Information about concepts and context of SDD , the stakeholders will be given in this part

2.1 Software design in context

2.1.1 Technologies Used

The system is coded with Java programming language by using Eclipse integrated development
environment. We will use MySQL for database. Android SDK will be used for android
application development and JSON will be used for RESTFUL web service.

2.1.2 Application Overview

The main goal of the project is to enable user to create a virtual library owned by him/her. The
final product of Mobile Library project will be a mobile platform for Android mobile phones or
tablet systems that will enable third party mobile application developers to easily develop
Android based collection applications by utilizing the common Android services. Adobe Flash
CS6 is used for the animation which shows the locations of the materials in the METU Library.



The Mobile Library project will be an android application that is designed for the METU
Library users. By using their METU accounts, users can be logged in to the system and they
can use all the services provided by Mobile Library application. For example, users can search
the materials in the METU Library, view the locations of the METU Library materials, pay
their debt for the METU Library, view the announcements of the METU Library, make
suggestions for the METU Library, etc. Users also can use some of these services without

logging.

2.2 Software design descriptions within the life cycle

2.2.1 Influences on SDD preparation

System Requirements Specifications is the main sources for SDD preparation. The functional
and non-functional requirements are main factors to determine the design of the project.

2.2.2 Influences on software life cycle products

In the process of implementation of the project and preparation of the SDD, Some requirements
can be changed due to unexpected constraints.

Testing part of the project can be prepared by using the information in System Design
Documents.

2.2.3 Design verification and design role in validation

Verification is the determination whether a software work product fulfills specified
requirements. Validation is the determination that the requirements for a specific intended use

of a software work product are fulfilled. Therefore, verification and validation results are
controlled by the requirements.

3. Design description information content

3.1 SDD identification

At the end of the second semester, all METU students or guests who have android platform can
use project “Mobile Library”. Also, we are planning to prepare simple interface which is
simple and user-friendly. This project will reduce the workload of the library personals
because of the barcode reader which has not been used by other libraries earlier.

3.2 Design stakeholders and their concerns

In this project, METU official accounts and passwords are used. Therefore, the stakeholders’
main concern is security and efficiency.



3.3 Design views

Unified Modeling Language (UML) 5.02 is used for graphical representations of viewpoints in
“MobileLibrary” Project in Diagrams. ADK is used for user interface design in sixth section of
this project.

3.4 Design viewpoints

Interface, Logical, information, context and use case are design viewpoints which we provide
information about in this document.

3.5 Design rationale

We mostly focus on sustainability and efficiency features because it is important for us that the
application can be used all kind of METU students and METU Library guests. Efficiency is
important because there is huge number of applications and we want our project to be

preferable. While writing code, we comment all methods in order to be read by the stakeholders
who want to integrate the project.

3.6 Design Languages

Unified Modeling Language (UML) 5.02 is used for graphical representations of viewpoints in
Mobile Library Project in 3.System Architecture, 4.Data Design and 5.Component Design
parts. ADK is used for user interface design in sixth section of this project.

4. Design Viewpoint

4.1 Logical viewpoint

This viewpoint aims to show the key abstractions such as classes and interactions among them.
UML Class diagram is provided for this aim which can be seen as below;
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User
+goSuggest()
+goLogin()
+goSearch() Search
+goAnnouncements() IG5
+search_general()
Scan +search_in_details(Strig search_type)
Account +barcode: String ,77
+barcode_type: String 7
-user_id: INT -user: User /,'
+user_name: String B
-user_passward: String +scan_barcode() K
-debt: double +take_material() ;. e Book
-borrowed_materials: ArrayList<borrowed_material > A e +editon: INT
-reading_history: Arraylist<material> 7 +barcode_no: LONGINT +aud1?)r.5' String
z +material_type: String R
+goPay_dept() M s +publiciation: String
+goExtend_material() . 'Hm;.' Sgng% 4‘_'_'— +publication_date: ArrayList<INT>
+goHold() 42 fk:’c ;:;n'. St;lrr‘\gg +anguage: String
e x +sbn: INT
+ogout() 5 +call_no: String o
. +status: String ‘v\
i Magazine
x = HMeou +frequency: String
g +current_menu: String +issn: String
-announcement_id: INT 3
+announcement_date: ArrayList<INT> ﬂzg:gws er user)
: 2 < s ts(
:sex‘?lzgtg_sdvaf ArrayList<INT> e amouncmen +pay_dept(User user, Credit_card card)
+du éﬂ "Stril!\ 9 +extend_material(User user, Borrowed_material material) 0
+reela h:d' webgllnk' Strin +hold(ser user, Material material)
et e d;ﬂresls-gstr'n +suggest(Recommendation recommandation) Borrowed_material
—email_: g +search(Search search) \ = ol
+view_announcements() E:etﬁrﬁs.erate”a
+view Il '
+\s/|cea‘:\15care s0 +due_date: ArrayList<INT>
+number_of_renewals: INT
5 DY
= Y
Credit card Recommendation
+card_number: INT 'S
+name_surname: String +name7l. tring
+expiring_day: ArrayList<INT> £e ol Stng,
+ovv: INT +suggestion: String

Figure 1 — Class Diagram of MobileLibrary

4.1.1 Design concerns

The Logical viewpoint is used to address the development and reuse of adequate
abstractions and their implementations.

4.1.2 Design elements

account:

user_name: Name of the account taken from the user.

user_passward: Password of the account taken from the user.

user_id: ID number of the account taken from the user.

reading History: List of the materials that user of the account borrowed up to date.
messages: Massages received from the Library.

debt: Debt of the user of the account because of late giving back borrowed materials.

11



material:

material Type: Types of the materials that can be borrowed in the Library. There are two types
of materials; book and magazine.

barcode NO: Barcode number of the material. This property is unique for any material.

title: Title of the material.

subject: Subject terms of the material.

location: Location of the materials. Shows the book is in the main library or in the North
Cyprus Library.

call_no: Call Number of the materials. This number used for the location of the book in the
library.

status: Status of the materials. Shows whether the materials is available in the library or not.

book:

edition: Edition of the book.

authors: Authors of the book.

publication: Publication information of the book.
Publication_date: Publication date of the book.
language: Language that book has been written in.
isbn: ISBN number of the book.

magazine:
frequency: Publishing frequency of the magazine.

issn: ISSN of the magazine.

borrowed_material:

material: The material. This class includes the properties of the material.

borrower: The user who has borrowed the material.

due_date: Due date of the material.

number_of _renewal: Number of renews of the material. Users can renew the borrowed

material at most three times.

announcement:

announcement_date: Date when the announcement is announced first.

12



expire_date: Date when the announcement will be unpublished.

subject: Subject of the announcement.

details: Details of the announcement.

related_web_link: Web link that is related with the announcement.
related_email _address: E-mail address that is related with the announcement.

credit_card:

card_number: Card number of the credit card.
name_surname: Name and Surname of the credit card owner.
expiring_day: Expiring date of the credit card.

cvv: CVV number of the credit card.

recommendation:
name: Name of the person who makes the recommendation.
e_mail: E-mail address of the person who maked the recommandation.

suggestion: The suggestion message.

menu:

current_menu: The menu that the user currently resides in.

search:
keyword: The keyword that is going to be searched.

search_type: The type of the search. It can be detailed search or quick search.

Scan:
Barcode: The keyword that is read by camera
Barcode_type: It is the string that holds type of the barcode

User: In which user account the barcode is read

13



4.2 Information viewpoint

An Entity Relationship Diagram is shown as below;

] account
user_id INT
user_name VARCHAR
user_password VARCHAR

borrowed_materials *borrowed_material

debt DOUBLE
reading_history *material

v
"] announcement v —[
announcement_id INT

m borrowed_material ¥
material material

r | G A borrower user
keyword VARCHAR due_date *INT
search_type VARCHAR number_of_renewal INT
> >

v W

announcement_date *INT
expire_date *INT
subject VARCHAR

related_web_link VARCHAR
related_email_address VARCHAR

>
~1 sean v #l L
barcode VARCHAR B

barcode_type VARCHAR ] credit_ card

user USER card_number INT

» name_surname VARCHAR

expiring_day *INT
cwv INT

4.2.1 Design Concern

current menu VARCHAR

| material
l barcode_no LONGINT
material_type VARCHAR .
£ title VARCHAR

b

location VARCHAR

call_no VARCHAR

details VARCHAR P'—\—u —] menu . ‘ subject VARCHAR

status VARCHAR
>
] recom mendatlon v

name VARCHAR

e_mail VARCHAR

suggestion VARCHAR J_ J_

> A A
"1 book v ] magazine
" edition VARCHAR frequency VARCHAR

authors VARCHAR
publication VARCHAR
publication_date *INT |
language VARCHAR

ishn INT

Figure 2 — ER Diagram

issn VARCHAR

This viewpoint aims to show the way that the system stores, manages, manipulates, the
persistent information that the system will maintain.

4.2.2 Design Elements

Alphabetically list the system entities or major data along with their types

1. Account:
Parameter:
borrowed_materials:
debt:
reading_histort:
user_id:

user_name:

Parameter Type:

List of borrowed_material
Double

List of material

Integer

String

v

14



user_password:

2.Announcement:

Parameter:
announcement_date:

details:

expire_date:

related_email _address:

related_web_link:

subject:

3.Book:

Parameter:
authors:

edition:
isbn:
language:
publication:

Publication_date:

4.Borrowed_material:

Parameter:
borrower:

due_date:
material:

number_of _renewal:

5.Credit_card:

Parameter:
card_number:

CwV:
expiring_day:

name_surname:

6.Scan:
Parameter:

String

Parameter Type:
Date

String
Date

String
String
String

Parameter Type:
String

String
Integer
String
String
Date

Parameter Type:
Account

Date
Material

Integer

Parameter Type:
Integer

Integer
Date
String

Parameter Type:

15



barcode: String
barcode_type: String
user: User

4.3 Interface viewpoint

This section briefly describes the interface and components of MOBILE LIBRARY. In this
viewpoint, there will be two different interfaces which are user-application interface and
application-databases. Application and databases transforms the information about users and
books via Curl and Json objects by using php functions.

4.3.1 Design Concern
Concerns of the stakeholders in this document are simplicity and efficiency.

4.3.2 Design Elements
4.3.2.1 Starting Screen

The starting screen will be the first screen which users will see when MOBILE LIBRARAY
application starts. It contains info about the library hours, login information and menu buttons.

16



WELCOME TO METU MOBILE LIBRARY

LIBRARY HOURS Mon-Sun Sat-Su
Academic Semester 08:45-23:30-

Figure 3 - Starting Screen of MobileLibrary Application

4.3.2.2 Logout Screen

When the logout button is clicked, the start screen will show up again. After that, the system
will be on idle mode, waiting for another logging action or another menu activity.

4.3.2.3 User Profile Screen

When a user logs in, the screen below will show up. On this screen, there will be several fields
containing some information about the user. The user will also have the opportunity to view
his/her payment record, to see his/her recommended book list and read announcements. He/she
can also make an advanced search on the library database. These items will be placed on the
screen as shown in the image below.

17



| SEARCH SOMETHING

Announcements

| Search in detail

Payment

recommendation

Back

Figure 4 - User Profile Screen of MobileLibrary Application

4.3.2.4 Announcements Screen

This screen will contain a list of announcements published by the Library management. The list
will contain info about events organized by the library. These events could be library
orientation days, library tour days, excel or library database search workshops, and other
similar activities. Users also can find information about holiday operation hours, website
maintenance or other potential last minute updates. Please see the image below.
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ANNOUNCEMENTS:

Figure 5 — Announcements Screen of Mobile Library Application

4.3.2.5 Library Catalogue Search Screen

This library catalogue search screen consists of an advanced database search operation utility.
A combo box that displays specific information about searched books will be above the list.
This combo box will contain information such as title, author, subject and keyword choices. At
the start of each database search activity, the user could perform his/her search based on title,
author, subject or a specific keyword. These items will be located on the screen as shown in the
following image.

19



Library Catalogue Search

Title

SEARCH SOMETHING

Search
|

Figure 6 — Library Catalogue Search Screen of MobileLibrary Application

4.3.2.6 Payment Screen

A user can pay his/her library dues using this screen. The screen contains information that is
necessary for the user to properly make the payment. These are three edit text fields that the
user can enter his/her credit card information: “Card Number”, “Expiration Date” and “CVV™.
The “Approve” button is also located on the screen for the user to confirm that whether the
information provided correctly. These items are located on the screen as shown on the
following image.

20



Card Number

Name Surname

Expire Date

cw

Approve

Figure 7 — Payment Screen of Mobile Library Application

4.3.2.7 Recommendation Screen

This screen will make it easier for users to suggest materials that they want to see in their
library. They can also submit their complaints and the recommendations directly to the library
management. This screen will enable the library management to respond very fast to the issues
that users face when they use library services. Please see the image below as an example.
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RECOMMADATION

Name-
Surname

Figure 8 — Recommendation Screen of Mobile Library Application

4.3.2.8 Book Screen

This screen will make it easier for users to get information about books that they have selected.
They can also see book’ location, call number, barcode number, status. There will be also a
simulation button to help users to find book in the library easily. If user presses the simulation
button then a simulation will appear. In this simulation, the shelf of the material will be winked
constantly. Please see the image below as an example for book and simulation.
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Call no: Barcode  Status

Figure 9 — Book Screen of MobileLibrary Application

MO8
\/

o ’
& :

SECOND FLOOR BLOCK A

Figure 10 — Simulation Screen of MobileLibrary Application
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4.3.2.9 Other Interfaces

Database connection is provided by php functions which transport the information between
application and databases. Since databases of the library are connected via Millennium
Company which is the company in USA, we need the php functions which take the information

and convert them into curl or json objects and send us.

The connection between these components will be carried on internet with HTTP protocol.

An Android Based Mobile
or Tablet Platform

Android Application

Restful Web
Service

g Application Activities

Figure 11 - General Deployment Diagram

In the picture, Restful Web Service is the service which stores the php codes and provides the
database content to users.
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4.4 Interaction viewpoint

4.4.1 Login Component

C
L
[
=
=
(]
b=
c

Server Account

4 POOR Y . S
—gorogmg— ™

2 : Jsonconnection()

3 : connected

4 : CheckAccount()

A
<% Aauntinfe T
L AccountInfo ! =NULL

-------------------------- N e e e e
6 : LoginSucce: 2

B T ) e e

.< ..................
7 : LoginUnsucces

Figure 12 — Sequence Diagram of Login Component

In Mobile Library Application, data exchange between Server and android application for login
is achieved for JSON. There are three different classes used by login event. For login operation,
METU username and password are needed. Firstly, the connection with remote server is set via
JSON. Secondly, username and password are checked and CheckAccount returns the result. If
the Accountinfo is NULL, then the program gives a warning like that account information is
wrong. Otherwise, checkAccount() will return an account object of the User.
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4.4.2 Search Component

User Menu Search Server
1: goSearch()
| .
> ]
2: Search() 3 : JsonConnection() !
B
" 4:conmected
att )
StringType !'= NULL
5 : searchdetail()
'i:: ...................
6 : materials
Else
7 : searchGeneral()
8 : materials
.{. ...................
9 : materials .

10 : materials L

Figure 13 — Sequence Diagram of Search Component

In Mobile Library application, user can search all materials in the METU library by writing
only keyword in general or by giving detail type and keyword. Three different classes are used
in this operation which are user, menu and search. Keyword is needed for search. Firstly, the
application connects the JSON. If the connection is hold, the application checks the searching
inputs. If the searching type is NULL, search_general is called and results are taken as a
material array. Otherwise, the search_in_details is called and returns material array. At the end
of the function search, the operation displays the search results. This operation can be used by
user even if user does not login the system.

26



4.4.3 Suggest Component

Account menu server

- - guSuggc:s'iO g
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Figure 14 — Sequence Diagram of Suggest Component

In the Mobile Library application, the user which has already logined the system can suggest
new materials in order that the library staffs can buy them. Firstly, the application checks the
JSON connection. If the connection is hold, new recommendation class sends the server in
order to be saved. At the end of the operation, result is checked in order to understand whether
the recommendation saves in server successfully or not and finally, user is informed.
Recommendation class has the name, e-mail and suggestion variables which are taken as a
input from the user.
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4.4.4 View Announcement Component

Server

Cs
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g
i

Menu

1:goAnnouncement) .

2 : JsonConnection()

———— i

3 : connected

- P
4 : view_Announcements()

.{. ........................................

5 : Announcements

E(‘: ...........................
6 : DisplayAnnouncements

Figure 15 — Sequence Diagram of View Announcement Component

In Mobile Library application, the user can view the announcements which are determined by
administrations of the METU library. Firstly, the user clicks the announcement button and
view_Announcement button is called. The view_Announcement methods firstly check the JSON
connection and then get recent announcements from Server. At the end of the methods, it
displays the announcements on the screen. The user can examine the announcement whether
the user logins or not. Also, the announcement classes have seven variables which are
announcement_id, announcement_date, expiring_date, subject,details, related_web_link and
related_email_address.

28



4.4.5 Extend Material Component
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Figure 16 — Sequence Diagram of Extend Material Component

In the MobileLibrary application, the user which has already logged in the system can hold the
book which is not available. We skipped the login part here since it is shown above in Login
Component diagram. By user press to button “hold”, application will get that button press and
calls goExtend() method. Next step of application is to make JSON connection successfully. In
order to extend material first application checks whether the number of renewals is not more
than 3, if this restriction holds then it updates the due date of material and increments the
number of renewals by one. Otherwise, it will send the user a failure message stating that user
is not allowed extend more than three times the borrowed material.
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4.4.6 Hold Component

Account Menu Material Server
; 1: goHold ; :
; gotoldQ - 2 : JsonConnection()
' 4: hold()
E 5 : isItOnHold
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Figure 17 — Sequence Diagram of Hold Component

This diagram shows how holding a book done, after the user login to the system. Application
first obtains connection through JSON. Then it goes to Material class to make a hold on that
material. In Material class it tries to hold the material and send the isltOnHold with return type
Boolean which indicates whether the material successfully held or not. Finally, Account class
will display the message about success or failure.

4.4.7 Pay Debt Component Diagram

Account Menu Credit card com.paypal.android.sdk.payments HTTP

3 startService() i I

] L 4 : PaypalService() i
s el ] i< ------------------------- T]
' 6 : proofOfPayment 7 : PayPal Object

Figure 18 — Sequence Diagram of Pay Debt Component
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In MobileLibrary Application users can pay his or her debt, debt which is penalized by METU
Library for late submitting books or for not extending due date of a taken book, by one
restriction that only the users with login success can use this feature of MobileLibrary
application. Since the Login Component is shown above, here we skipped that part. We assume
in this Pay Debt Component diagram that user login successfully. When the button is pressed
our application will directly perceive this event as credit card payment which is supported by
PayPal API. First it will pass payment information to create a payment and then start the
service. Since the PayPal APl uses HTTP it calls PayPalService() to start the transaction . It
will return a PayPal Object which send payment approval. As a last step application will send a
message stating that payment was successful or not. Here we are not delving deep into PayPal
since it provides various payment related operations we skipped it for simplicity.

4.4.8 Logout Component
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Figure 19 — Sequence Diagram of Logout Component

This sequence diagram shows logging out. When the user presses button “logout” it redirects
user to the User class which means user find himself in the login page.
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4.5. Context Viewpoint

View Situations of Carells

Search Materials

Borrow Materials

View Library Working Hours

\\e/. ‘
i

Pay Debt

Extend Deadline of Materials
Check Availability of Materials

Hold a Material

View Location of the Materials

Figure 20 — Use-Case Diagram of User

N

Recommendation

Request a Material
Check Payment Status

4.5.1 Design Concern

Concern of the context viewpoint is to determine properties of the user. In terms of the
efficiency of the user features, it is important to give explicit definition to these features.

4.5.2 Design Elements

Since almost all features are declared in System Requirement Specification documents, only
new features are explained here

4.5.2.1 Use Case: Borrow materials

Diagram:

User

Figure 21 — Use-Case Diagram of Borrow Component
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Brief Description:
The user can use this use case only if s/he logins into system. S/he should use barcode reader to
determine which books s/he wants to borrow.

Step-by-step Description:

1. The user clicks into Borrow with Barcode button and the system displays material info. page of
the system

2. The user checks the material is suitable for borrowing or not

3. If the user has no penalty the user clicks the borrow button.
4. If the database updated successfully, you have successfully borrowed materials will be written on
the screen. Otherwise, reason why the user cannot borrow material will be seen

4.5.2.2 Use Case: View Situations of Carells

Diagram:

jg view situations of Carells

User

Figure 22 — Use-Case Diagram of Carell Component

Brief Description:

The user can use this use case whether s/he logins into system.

Step-by-step Description:

1. The user clicks into menu button and the system displays menu page of the system

2. The user selects the Carell in the Menu.

3. The system shows which carells are suitable for studying
4.6 Composition Viewpoints

Following component diagram shows the structural relationships between the components of
our application. The diagram presents an early understanding of the overall system that is being
built.
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Figure 23 — General Component Diagram

4.6.1.1 Design Concerns
This viewpoint states information related to planning, monitoring and controlling the project.
To give early view of the logical software components we provided a component diagram.

4.6.1.2 Design Elements

Menu Component

Design entity: type is class

Design relationships: this component needs Account, Announcements and Material
components. They are connected with each other by realization relationship. In addition to
these components, it also has dependency relationships with Credit Card and Recommendation
components.

User Component

Design entity: type is class

Design relationships: this component needs Account component with a realization
relationship. User component also has dependency relationship with Material, Credit Card and
Recommendation components.

Announcements Component

Design entity: type is class

Design relationship: it has dependency relationship with Json component.
Material Component

Design entity: type is class
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Design relationship: this component needs Magazine and Book components. They are
connected with each other by realization relationship.

Credit Card Component
Design entity: type is class
Design relationships: it has dependency relationship with Json component.

Recommendation Component
Design entity: type is class
Design relationship: it has dependency relationship with Json component.

Magazine Component
Design entity: type is class
Design relationship: it has dependency relationship with Json component.

Book Component
Design entity: type is class
Design relationship: it has dependency relationship with Json component.

Json Component

Design entity: type is library

Design relationship: Account, Announcements, Magazine, Book and Recommendation
components depends to this component.
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5. Requirements Matrix

UC stands for use case.

Use
Cases
From

SRS

Login
Component

Search
Component

Suggest
Component

View

Announcement

Component

Extend
Materials
Component

Hold
Component

Pay
The Debt
Component

Logout
Component

UCl

uC2

UC3

ucC4

ucCs

uC6

ucC7

UC8

ucC9

UC10

UC11

uCi2

XXX

UC13

uUCi14
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