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1. INTRODUCTION

This document is a Software Design Document for the Web Application which namely
“Guideal”. The document is prepared by the following IEEE conventions for software design
document. This document includes all the functions and specifications with their explanations to
solve related problems as a project of METU CENG department.

1.1 SCOPE

Guideal is learning management system web application. It is basically keep track of
trainings, trainers and trainees according to measure their success. It is platform that helps
admins, supervisors, which are control mechanism for given measurement system, according to
keep track of situation. The scope of this document is design issues of Guideal which are where
Guideal is deployed, what technologies are used, data structure of Guideal and interaction flow
of Guideal.

1.2 PURPOSE

Purpose of this software design document is providing complete description of the
features which will be implemented in smart learning management system of Guideal.

This document aims to describe and visualize the design and architecture of Guideal by
using different viewpoints and describe the application system which is structured to meet the
needs specified in SRS document. This document will be the primary reference for the
implementation phase.In addition,this document includes class hierarchies and interactions,
data flow and design, algorithmic models, design constraints and restrictions user interface
designs and design concerns In short, this document is meant to equip the reader with a solid
understanding of the inner workings of Guideal application.

1.3 INTENDED AUDIENCE

This document aims to inform:

Developers: With the information in this document, developers can easily understand
the software and it helps developers to improve the current project features or add new
features to existing system.

Testers: With the information in this document, testers can find some bugs for their
testing strategy. Without running application, testers can easily find the design bugs.



Users: By providing this document to end-users, users can easily form opinions about how to
use the software. Users are people who are in any kind of training which include measurement

system.

1.4 DEFINITIONS, ACRONYMS AND ABBREVIATIONS

Term Definitions
. A system that provide a platform to institutions to track trainings and users’
Guideal )
success status to recommend new courses & fields to them.
Role Privilage which is given to users, required to do things.

User group Group that users, which have common roles, attend.

Training A training that includes subscribers, task sets.

. User that subscribe a training. Subscribers can be in type: Trainer, Trainee,
Subscriber
Moderator, Spectator.
Trainer Trainer of a training.
Trainee Subscriber whose tasks (assignments) are graded and measured.
Moderator of the training, who helps trainer in task create, update, delete
Moderator :
operations.
Spectator Subscriber that follows training content but his/her tasks are not graded.
A set which gathers the tasks in it. A task set can be followed by more than
Task Set .
one training.
A task which is expected to done by trainee of a training which follows

Task related task set.(e.g homework-1)

Task Unit

Smallest part that can be measured. Located in a task.(e.g question-1)

Measurement Set

A set consist of measurement criteria. It is basically the name of
standart.(e.g ABET)

Measurement
Criteria

The criteria that is wanted to be measured for trainees.(e.g pid-12)

Term

The part of a time that is system is actively used.




1.5 REFERENCES

IEEE. IEEE Std. 830-1998 IEEE Recommended Practice for Software Design Document.
IEEE Computer Society, 1998.

2. SYSTEM OVERVIEW

Guideal

% WebServer
)",.»" WebServer
: GlassFish
E UserSuccessStatistics % CRUD Operators e

Hibernate e ClientWeb
: : ExamPreparer ’, mmmmmmmmmmmmmTT

1 %Grade!\duisor e
APl
Database
Con MySQL

PluginCenter,

% ExamReader % SittingPlan

Figure 2.1: Deployment Diagram
This chapter of the SDD is about system overview of the project. The deployment diagram of
Guideal is provided in Figure 2.1.
System basically based on Guideal center which includes WebServer, CRUD operator,
UserSuccessStatistics analyzer, Hibernate, API, GradeAdvisor, Exam Preparer.
PluginCenter, database and WebServer are external main deploy areas for Guideal.



3. SYSTEM ARCHITECTURE
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Figure 3.1: System Hierarchy
In this scope system architecture of Guideal is described. MVC model is used for
class hierarchy. As you can see Figure 3.1 Controller, Service and DAO classes are

main packages for developing process.



4. DESIGN DESCRIPTION INFORMATION
CONTENT

4.1 INTRODUCTION

Up to now general view, deployments of components and reasons of why a specific
component is used has been clarified in second and third sections. Without getting into detail,
external view and explanation is given. Hereafter, the interior and detailed design will be
explained.

4.2. SDD IDENTIFICATION

This document is a first version of System Design Description for this project. This SDD
report prepared based on IEEE 1016-2009 standards. Star UML is used for drawing diagrams.
Organization of the project team and date of the report are given in cover page of SDD. In the
first section an overview of SDD is given. Lastly, for the design viewpoints including context,
composition, logical, information, patterns use, interface, interaction, and resource viewpoints
refer to the section 5.

4.3 DESIGN STAKEHOLDERS AND THEIR CONCERNS

Design stakeholders are the developer team of this project, their advisors and
supervisors. Our stakeholders’ concerns can be listed as, the implementation should be safe
and maintainable, the interface shall be easy and charming to read and use. The functionalities
should work without any errors. Server can carry whole users at the one and same time.
Database should be simple and efficient. Finally implementation should be open to new
components and reusable.

4.4 DESIGN VIEWS

Representing the diagrams of view, UML is used. Design views of this SDD are design
rational, contextual, composition, interface, logical and interaction views. These design views are
governed by design viewpoints that are explained in chapter 5.

4.5 DESIGN VIEWPOINTS

There are different viewpoints of this project which will be explained in the next sections. Each
viewpoint will be visualized with diagrams.

4.6 DESIGN ELEMENTS

e Guideal uses a maven repository for server need.



Mysql database is used as database.

For database access, Hibernate is used.
The application will be implemented in java.
Netbeans will be used as IDE.

4.7 DESIGN RATIONALE

In Guideal design is based on MVC pattern. Model classes which are refers DAO and
service package, controller classes which are refers Controller Package and view classes are
refers WEB package.

Design choices are made according to maintain, reliability, performance and self-
sustainability.

4.8 DESIGN LANGUAGES

In this project, Unified Modeling Language (UML) is selected as a part of design viewpoint and it
will be used for clarifying design viewpoints.

5. DESIGN VIEWPOINTS

In this chapter, the interior view-points of the Guideal are explained in detail. During this section,
UML diagrams will be used to increase understandability.



5.1 CONTEXT VIEWPOINTS

5.1 Functions

In this section, the fundamental actions that have to take place in the software in accepting and
processing the inputs and in processing and generating the outputs are defined.
Usecase diagrams are listed in A to | appendices

5.1.1 Login

Use Case UCO001_login

Name

XRef

Actor Users who have has login role

Preconditions | The url should be known by users

Trigger This use case is initiated when user presses “Login” button
Basic Flow 1. System provides “Username” and “Password” fields to user.
2. Theuser fills these fields
3. The user presses the “Login” button.
4. System sends those information to Database and checks.
5. System redirects user to the home page
Exception If the database cannot match username or password with its records or if user don’t have
Flow login role, then system asks the user to enter correct information
Post User logged in and is redirected to home page
conditions

5.1.1.1 Functional Requirement

User should enter his/her username to the “username” field.

5.1.1.2 Functional Requirement

User should enter his/her password to the “password” field.

5.1.1.3 Functional Requirement

After validating username and password, system shell check the username and
password information with database and if user is registered, then checks the roles of the user.

5.1.1.4 Functional Requirement

System redirects the user to home page when the user presses “Login” button.




5.1.1.5 Functional Requirement

System wants to correct username and password when the user presses “Login” button if
there is any error such validation, database control.
5.1.2 View Profile

Use Case UCO002_View Profile
Name
Actor Users who have has “ROLE_CAN_VIEW_USER_PROFILES”

Preconditions The url should be known by users

Trigger This use case is initiated when user presses one of the username from user list

Basic Flow 1. System should redirect user to desired user page

2. System should take user information from database and show them
Name & Surname

Username

Email

Optional Email

Group names that user is registered

Departments that user is registered

ourLONE

Post The user is redirected to desired user profile page and see related information about
conditions desired user

5.1.2.1 Functional Requirement

System should check user roles. User should have
“‘ROLE_CAN_VIEW_USER_PROFILE” role.

5.1.2.2 Functional Requirement

System should take user information from database.
That information:

Name & Surname

Username

Emalil

Optional Email

Group names that user is registered
Departments that user is registered

ogrwNE




5.1.2.3 Functional Requirement

System should redirect user to desired user profile page and show related information.
5.1.3 Logout

Use Case Name | UC003_Logout

Trigger User presses “logout” button

Basic Flow 1. User presses “logout” button
2. System should redirect user to “home* page

Exception Flow

Post conditions | The user is redirected to “home” page and user logged out.

5.5.6 Functional Requirement

System should provide logout button

5.1.5.1 Functional Requirement

4

When user presses logout button, system shell logged out him and redirect user to “home Page”.

5.2.4 Add User

Use Case UC101_Add User
Name
Actor Users who have has “ROLE_CAN_REGISTER_USER”

Preconditions | The url should be known by users

Trigger This use case is initiated when user presses “Add” or “Continue Adding” button

Basic Flow 1. System provides “Username”, “Password”, “Name”, “Surname”, “E-mail”,
“Optional- Email” and “Picture” fields to user.

The user fills these fields.

The user presses the “Add” or “Continue Adding” button.

System sends those information to Database and saves.

System redirects user to the user profile page or register page.

akrwh

Exception If the username already registered then system sends exception
Flow If “E-mail”, “name”, “surname”, “username” or “password” one of these fields is empty
then system sends exception

Post Desired user is registered and user is redirected to register page or user profile
conditions

5.2.4.1 Functional Requirement
System should check user roles. User should have “ROLE_CAN_REGISTER_USER”

role.




5.2.4.2 Functional Requirement

User should fill “Username”, “Password”, “Name”, “Surname”, “E-mail”, “Optional- Email”
and “Picture” fields.

5.2.4.3 Functional Requirement

System should validate filled fields.

Username should be unique in Database.

Password should contain at least 8 characters.

Name and surname field must not be empty.

Email regex format D @ ¢ Email field must not be empty.
Optional E-mail format D@ ¢ It can be null.

5.2.4.4 Functional Requirement

System should save that user in database.

5.2.4.5 Functional Requirement

System should redirect user to user register page if user presses “Continue Adding”
button.

5.2.4.6 Functional Requirement

System should redirect user to user page which was added if user presses “Add” button.

5.2.1.7 Functional Requirement

System should show exception message if there is any error.

5.2.5 Add Department

Use Case UC102_Add Department
Name
Actor Users who have has “ROLE_CAN_ADD_DEPARTMENT”

Preconditions The url should be known by users

Trigger This use case is initiated when user presses “Add” or “Continue Adding” button
Basic Flow 1. System provides “Department Name” and “Parent Department” fields to user.
2. The user fills these fields.
3. The user presses the “Add” or “Continue Adding” button.
4. System sends these information to Database and saves.
5. System redirects user to the department profile page or add department page.

Exception Flow | If department name is empty then system sends exception

Post Desired department is registered and user is redirected to add department page or
conditions department profile




5.2.5.1 Functional Requirement
System should check user roles. User should have “ROLE_CAN_ADD_ DEPARTMENT”

role.

5.2.5.2 Functional Requirement

System should get department list from database for “Parent Department” field.

5.2.5.3 Functional Requirement

System should validate department name.
It must not be empty
It will be string.

5.2.5.4 Functional Requirement

System should save that department in database.

5.2.5.5 Functional Requirement

System should redirect user to add department page if user presses “Continue Adding”
button.

5.2.5.6 Functional Requirement

System should redirect user to department profile which was added if user presses “Add”
button.

5.2.5.7 Functional Requirement

System should show exception message if there is any error.

5.2.6 Add Usergroup

Use Case UC103_Add Usergroup
Name

Preconditions The url should be known by users

Trigger This use case is initiated when user presses “Add” or “Continue Adding” button

Basic Flow System provides “Group Name” field and role list to user.

The user fills “Group Name” field and selects roles from role list
The user presses the “Add” or “Continue Adding” button.
System sends these information to Database and saves.

System redirects user to the usergroup profile page or add usergroup page.

ghrwbPE

Exception Flow [ If usergroup name is empty then system sends exception message

Post Desired usergorup is registered and user is redirected to add usergroup page or usergroup
conditions profile

5.2.6.1 Functional Requirement
System should check user roles. User should have “ROLE_CAN_ADD_USERGROUP”

role.




5.2.6.2 Functional Requirement

System should get role list from database.

5.2.6.3 Functional Requirement

System should validate usergroup name.
It must not be empty. It will be string.

5.2.6.4 Functional Requirement

System should save that usergroup in database.

5.2.6.5 Functional Requirement

System should redirect user to add usergroup page if user presses “Continue Adding”

button.

5.2.6.6 Functional Requirement

System should redirect user to usergroup profile which was added if user presses “Add”

button.

5.2.6.7 Functional Requirement

System should show exception message if there is any error.

5.2.7 Add Training Definition

Use Case UC104_Add Training Definition
Name
Actor Users who have has “ROLE_CAN_ADD_TRAINING_DEFINITION”

Preconditions

The url should be known by users

Trigger This use case is initiated when user presses “Add” or “Continue Adding” button
Basic Flow 1. System provides “Training Code”, “Name” and “Description” fields to user.
2. The user fills these fields.
3. The user presses the “Add” or “Continue Adding” button.
4. System sends these information to Database and saves.
5. System redirects user to the training definition profile page or add training
definition page.
Exception If training code is not integer or name field is empty then system sends exception
Flow
Post Desired training definition is registered and user is redirected to add training definition
conditions page or training definition profile

5.2.7.1 Functional Requirement

System should check user roles. User should have
“‘ROLE_CAN_ADD_TRAINING_DEFINITION” role.




5.2.7.2 Functional Requirement

”

System should provide “Training Code”, “Name” and “Description” fields.

5.2.7.3 Functional Requirement

System should validate Training Code field should be integer.
Name field should be string.
Description field should has text editor.

5.2.7.4 Functional Requirement

System should save that training definition in database.

5.2.7.5 Functional Requirement

System should redirect user to add training definition page if user presses “Continue
Adding” button.

5.2.7.6 Functional Requirement

System should redirect user to training definition profile which was added if user presses
“Add” button.

5.2.7.7 Functional Requirement

System should show exception message if there is any error.

5.2.8 Add Term

Use Case Name | UC105_Add Term

Actor Users who have has “ROLE_CAN_ADD_TERM”

Preconditions The url should be known by users

Trigger This use case is initiated when user presses “Add” button

Basic Flow System provides “Name” field and “Active” selectable field to user.
The user fills these fields.

The user presses the “Add” or “Continue Adding” button.

System sends those information to Database and saves.

System redirects user to add term page.

agpODE

Exception Flow | If name field is empty then system sends exception

Post conditions | Desired term is registered and user is redirected to add term page

5.2.8.1 Functional Requirement
System should check user roles. User should have “ROLE_CAN_ADD_TERM’ role.

5.2.8.2 Functional Requirement

System should provide “Name” and “active” fields.



5.2.8.3 Functional Requirement
Name field should be string.
Active field should be selectable field.

5.2.8.4 Functional Requirement

System should save that term in database.
If active field is filled, then system updates the term ,which was already active, to
inactive. (In database, there must be just one active term)

5.2.8.5 Functional Requirement

System should redirect user to add term page when user presses “Add” button.

5.2.8.6 Functional Requirement

System should show exception message if there is any error.

5.2.9 Add Training

Use Case UC106_Add Training
Name
Actor Users who have has “ROLE_CAN_ADD_TRAINING”

Preconditions The url should be known by users

Trigger This use case is initiated when user presses “Add” button

Basic Flow 1. System provides “Training Definition”, “Trainer”, “Section” and “Term” fields to
user.

The user fills these fields.

The user presses the “Add” or “Continue Adding” button.

System sends these information to Database and saves.

System redirects user to training profile page.

aprwd

Exception Flow | If section field is not integer then system sends exception

Post Desired training is registered and user is redirected to training profile
conditions

5.2.9.1 Functional Requirement
System should check user roles. User should have “ROLE_CAN_ADD_TRAINING” role.

5.2.9.2 Functional Requirement

System should provide “Training Definition”, “Trainer”, “Section” “Term” fields.

For “Training Definition” field system should take training definitions from database
For “Trainer” field system should take users from database

For “Term” field system should take terms from database

” @




5.2.9.3 Functional Requirement
System should validate “Section” field. It must be integer.

5.2.9.4 Functional Requirement

System should save that training in database.

5.2.9.5 Functional Requirement

System should redirect user to training profile which was added if user presses “Add”
button.

5.2.9.6 Functional Requirement

System should show exception message if there is any error.

5.2.10 Add Task Type

Use Case Name | UC107_Add Task Type

Actor Users who have has “ROLE_CAN_ADD_TASK_TYPE”

Preconditions The url should be known by users

Trigger This use case is initiated when user presses “Add” button

Basic Flow System provides “Name” field to user.

The user fills that field.

The user presses the “Add” button.

System sends these information to Database and saves.

System redirects user to add task type page.

agrLODE

Exception Flow | If name field is empty then system sends exception

Post conditions | Desired task type is registered and user is redirected to add task type page

5.2.10.1 Functional Requirement
System should check user roles. User should have “ROLE_CAN_ADD_TASK_TYPE”

role.

5.2.10.2 Functional Requirement

User should fill “Name” field.

5.2.10.3 Functional Requirement

System should validate filled field.
Name should not be empty and it will be string

5.2.10.4 Functional Requirement

System should save that task type in database.



5.2.10.5 Functional Requirement

System should redirect user to add task type page, if user presses “Add” button.

5.2.10.6 Functional Requirement

System should show exception message if there is any error.

5.2.11 Add Measurement Set

Use Case UC108_Add Measurement Set
Name
Actor Users who have has “ROLE_CAN_ADD_MEASUREMENT_SET”

Preconditions | The url should be known by users

Trigger This use case is initiated when user presses “Add” or “Continue Adding” button
Basic Flow 1. System provides “Measurement Set Name” and “Parent Measurement Set” fields to
user.
2. The user fills that field.
3. The user presses the “Add” or “Continue Adding” button.
4. System sends these information to Database and saves.
5. System redirects user to add measurement set page or measurement set profile
which was added.
Exception If measurement Set Name field is empty then system sends exception
Flow
Post Desired measurement set is registered and user is redirected to add measurement set page
conditions or measurement set profile which was added

5.2.11.1 Functional Requirement

System should check user roles. User should have
“‘ROLE_CAN_ADD_MEASUREMENT_SET” role.

5.2.11.2 Functional Requirement

System should provide “Name” and “Parent Measurement Set” fields
For “Parent Measurement Set” field, system should get measurement sets from database

5.2.11.3 Functional Requirement

System should validate filled field.
Name should not be empty and it will be string

5.2.11.4 Functional Requirement

System should save that measurement set in database.

5.2.11.5 Functional Requirement

System should redirect user to add measurement set profile page which was added, if
user presses “Add” button.




5.2.11.6 Functional Requirement

System should redirect user to add measurement set page, if user presses “Continue
Adding” button.

5.2.11.7 Functional Requirement

System should show exception message if there is any error.

5.2.12 Add Measurement Criteria

Use Case UC109_Add Measurement Criteria
Name
Actor Users who have has “ROLE_CAN_ADD_MEASUREMENT_CRITERIA”

Preconditions | The url should be known by users

Trigger This use case is initiated when user presses “Add” or “Continue Adding” button

Basic Flow 1. System provides “Description”, “Measurement Set” and “Parent Measurement
Criteria” fields to user.

2. The user fills that field.
3. The user presses the “Add” or “Continue Adding” button.
4. System sends these information to Database and saves.
5. System redirects user to add measurement criteria page or measurement criteria
profile which was added.
Exception
Flow
Post Desired measurement criteria is registered and user is redirected to add measurement
conditions criteria page or measurement criteria profile which was added

5.2.12.1 Functional Requirement

System should check user roles. User should have
“‘ROLE_CAN_ADD_MEASUREMENT_CRITERIA” role.

5.2.12.2 Functional Requirement

System should provide “Description”, “Measurement Set” and “Parent Measurement
Criteria” fields

“Description” field must has text editor.

For “Measurement Set” field, system should get measurement sets from database

For “Parent Measurement Criteria” field, system should get measurement criteria from
database

5.2.12.3 Functional Requirement

System should validate filled field.

5.2.12.4 Functional Requirement

System should save those measurement criteria in database.




5.2.12.5 Functional Requirement

System should redirect user to add measurement criteria profile page which was added,
if user presses “Add” button.

5.2.12.6 Functional Requirement

System should redirect user to add measurement criteria page, if user presses “Continue
Adding” button.

5.2.12.7 Functional Requirement

System should show exception message if there is any error.

5.2.13 List Users

Use Case UC201 List Users
Name
Actor Users who have is logged in

Preconditions The url should be known by users

Trigger This use case is initiated when user enters user list page
Basic Flow 6. System gets registered users list from database
7. System shows registered users in table which column names are “Username”,
“Email”, “ Email 2”
Exception
Flow
Post User reach user list
conditions

5.2.13.1 Functional Requirement

System should check user is logged in or not.

5.2.15.2 Functional Requirement

System gets user list from database.

5.2.13.3 Functional Requirement

System shows users in table which has columns namely “Username”, “E-Mail” and “E-
Mail2”




5.2.14 List Usergroups

Use Case Name

UC202_List Usergroups

Actor

Users who have is logged in

Preconditions

The url should be known by users

Trigger

This use case is initiated when user enters usergroup list page

Basic Flow

1. System gets registered usergroups list from database
2. System shows registered usergroups in table which column name is “Name”

Exception Flow

Post conditions

User reach usergroup list

5.2.14.1 Functional Requirement

System should check user is logged in or not.

5.2.14.2 Functional Requirement

System gets usergroup list from database.

5.2.14.3 Functional Requirement

System shows usergroups in table which has column namely “Name”

5.2.15 List Roles

Use Case UC203 List Roles
Name
Actor Users who have is logged in

Preconditions

The url should be known by users

Trigger

This use case is initiated when user enters role list page

Basic Flow

1. System gets registered role list from database
2. System shows registered roles in table which column names are “Role” and
“Description”

Exception Flow

Post
conditions

User reach role list

5.2.15.1 Functional Requirement

System should check user is logged in or not.

5.2.15.2 Functional Requirement

System gets role list from database.




5.2.15.3 Functional Requirement

System shows roles in table which has columns namely “role and “Description”

5.2.16 List Departments

Use Case Name | UC204_List Departments

Actor Users who have is logged in

Preconditions The url should be known by users

Trigger This use case is initiated when user enters department list page

Basic Flow 1. System gets registered department list from database
2. System shows registered departments names
3. System should provide search property.

Exception Flow

Post conditions | User reach department list

5.2.16.1 Functional Requirement

System should check user is logged in or not.

5.2.16.2 Functional Requirement

System gets department list from database.

5.2.16.3 Functional Requirement

System shows departments names.

5.2.16.4 Functional Requirement

System should provide search tool. It should filter departments according to given string.



5.2.17 List Training Definitions

Use Case UC205_List Training Definitions
Name
Actor Users who have is logged in

Preconditions | The url should be known by users

Trigger This use case is initiated when user enters training definition list page

Basic Flow 1. System gets registered training definition list from database
2. System shows registered training definitions in table which has columns namely
“Training Code” and “Name”

Exception
Flow

Post User reach training definition list
conditions

5.2.17.1 Functional Requirement

System should check user is logged in or not.

5.2.17.2 Functional Requirement

System gets training definition list from database.

5.2.17.3 Functional Re