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Chapter 1 Introduction

“I can't decide which is worse, no electricity or unreliable electricity. I
wonder if I'll ever have to decide which is worse, life as we’re living is or
no life at all”.

Susan Beth Pfeffer

Electricity is essential in our way of life. People are using electricity 24 hours a day in
residential and industrial areas. Electricity is indispensable in the modern day, enabling
to save lives in hospitals, or contributing to economy through various industries. At
home too, people are constantly using electricity, for cooking, heating/cooling, or simply
lighting their environment. Despite this vital need for electricity, it is easily wasted.
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1.1 Motivation
As much as electricity is important, it might also be quite harmful because of the way it
is generated. As stated in [1], “the world’s energy supply is largely based on fossil fuels”.
This usage of fossil fuels has led to several environmental issues such as global
warming, air pollution, deforestation and several other environmental damages [2].
This is why scientists, engineers and governments all over the world are working on
addressing this problem [3].

All agree that society needs to use existing electrical power more efficiently [4]. One
way of making that happen in residential area is to inform the consumer about their
energy usage. Currently, people only know their total monthly consumption, but a real-
time load monitoring does not exist. There is a real need for a technology to visualize
consumption, in other words a monitoring system.

1.2 Problem Statement

The Kingdom of Saudi Arabia (KSA) is blessed with an abundance of energy resources. It
has the world’s largest proven oil reserves; the world’s fourth largest proven gas
reserves, and is the world’s 20th largest producer and consumer of electricity [5][6]. As
stated in [7], on a per capita rate, Saudi Arabia has very high electricity consumption,
mainly due to the improvement in living standards. Also, KSA is experiencing both
population and industrial growth, causing a huge demand for power and especially
electricity. Combined with these two local factors, the very high emission rate of CO2 in
the region makes it a National priority to reduce energy consumption.

We aspire to corporate in this goal to reduce this huge growth in energy consumption as
soon as possible. To do that, Saudi citizens and residents need to be more aware of their
power consumption. They need a real time system that measure the consumed power
and provide this information to the user in an attractive way. The system need to be
available all the time and accessible anywhere.

1.3 Aims and Objectives
This project aims to develop a home energy consumption monitoring system that
communicate usage data to the customers in order to make them more aware of their
power consumption habits. Real-time sensor measurements will be used to better
educate the energy user, through a set of improved interfaces.



1.4 Proposed Solution

In order to solve the problem stated in section 1.2 Problem Statement, we propose to
develop a monitoring system called iTrack for a smarter energy consumption
management to be used in houses. The system will contain two parts: a software part
and a hardware part. The software part will be a website. It will allow the user to watch
their consumption habit. The website will provide the user with real time data that it
will get from a wireless sensor network installed at the user’s house. The system will
also let the user set a limit for his/her consumption. When the user consumption
reached 75% of the limit, the user is alerted. Since the system is meant to work in KSA,
it will be available in two languages: English and Arabic.

1.4.1 Project Scope
As mentioned previously, the system contains two parts: software part and hardware
part. This sub-section defines the scope of each part of the system.

1.4.1.1 The Software Scope

The development of the software part is the main goal of this project. The scope of the
software covers the following:

- The correctness of the output provided by the software (eg. The user
information, buildings, sensor readings).

- The ability of the software to notify the user about his/her consumption habit (e.g.
Sending an alert message when the limit exceeds the 75% of the specified limit).

- The ability of the software to work in any size and any number of buildings.

- The usage of verification techniques to insure security and privacy of the data.
(e.g. the captcha code that used to determent whether or not a user in human.
Also, sending the verification email to make sure that the user entered his/her
correct email address.)

1.4.1.2 The Hardware Scope

For the hardware part, an open source monitoring system will be used. The
configuration of the hardware is the main challenge, whereas the design and building of
the wireless sensor network is beyond the scope of this project. This could be
considered as a future work.

1.4.2 Relevant Benefits/Advantages
The main advantage of this system is helping users to become more aware of their
power consumption habits, and eventually they can take energy (and money) saving
decisions. This system will enable customers to contribute in supporting the Nation’s
electrical energy saving.

1.4.3 Goals/Challenges

The goals of iTrack are:



- Provide real time data.

- Calculate the user’s bill in any day of the month.

- Show the users their consumption in visual form.

- Alerting the user when 75% of the set limit is reached.

As an undergraduate capstone project, iTrack is a project that covers all the areas of
computer science we studied throughout our Bachelor program. It covers programming,
database, networking, and hardware. Thus, it is a complete project that requires high
level of skills and knowledge.

In fact, developing iTrack requires even more than what we studied in the university.
The iTrack system made us step out of our comfort zone. It is big step up for us to deal
with hardware and sensor networks specifically. Also, it is our first time developing a
system in Arabic. Although Arabs are over 380 million in world population [8], most of
the world systems do not support Arabic. Developing Arabic system requires some
excessive development work. Furthermore, developing a service to work with our
system is new thing. Finally, we need to have background knowledge about how the
home electricity is structured and how the electricity flows on it.

1.5 Project Methodology

This section describes the methodology that will be used to implement the iTrack
system.

1.5.1 Methods and Techniques

The iTrack system needs to get some information from building’s electricity circuit. It
will gather this information using perception, then it will process these gathered
information and it will display the processed result to the users.

1.5.1.1 Perception
The sensors in the hardware will take care of the perception process. The hardware
mechanism of percept and calculate the power (w) and energy (kwh) is based on AC
power theory. For more information about the hardware you can visit the hardware

website and review building block section
(http://openenergymonitor.org/emon/buildingblocks).

1.5.1.2 Processing

To accomplish the goals of this project, some processing operation will be done in the
sense data. This operation will take place before displaying this information to the user.

1.5.1.3 Display

Finally, the system will display the processed information to the user through a set of
improved interfaces in a very understandable way.



1.6 Summary

Section 1.1 Motivation

The generation of the electricity based on fossil fuels leaded to many environmental
issues.

Scientists all over the world try to solve the problems caused by the current way of
generating electricity.

One way to contribute in solving this problem is by educating people about their
usage of the electricity.

Section 1.2 Problem Statement

The Kingdom of Saudi Arabia has the world’s largest proven oil reserves. However, it
has very high electricity consumption.

A system should be developed to make people in Saudi Arabia more aware of their
consumption.

Section 1.3 Aims and Objectives

Developing a home energy consumption monitoring system is the aim of this project.

Section 1.4 Proposed Solution

iTrack is a monitoring system for a smarter energy consumption management that
will be used in houses.

iTrack system contains two parts: software part and hardware part.

iTrack will help the user to make energy (and money) saving decisions by providing
them with real time data.

The iTrack team has many challenges that they need to overcome in order to
complete this project.

Section 1.5 Project Methodology

Three methodology will be use to implement the iTrack system



Chapter 2 Background and Related Work

This Background and Related Work document describe some knowledge that the reader
needs to have in order to understand the iTrack project. This is covered in the
Background section. The Related Work section gives an overview of existing systems
similar to the iTrack system.
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2.1 Background

2.1.1 Power Sources
The breaker panel in our house is the connection point between utility company and
home electricity circuit. The power flows through wires from the utility’s power
generators to the connection point at home. Figure 7 shows the major parts of the home
electrical circuit [9], the connection between the utility and our home circuitry.
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Figure 1: Home Electrical System.

The breaker panel contains number of switches, each switch control a separate circuit
that will branch to sub-branches. The breaker panel directs the electricity through these
separated circuits. The panel usually has a main switch that can shut down the power to
all circuit as shown in rigure 2 [9].
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Figure 2: Switch in Home Breaker.

There are three different wires in the circuit: hot, neutral, and ground. The hot wire is
one half of the wire that connects the electrical source and the operating item
(appliance). The houses in old neighborhoods in KSA contain 110-volt and 220 volt, the
other half in 110 circuits is the neutral wire. For 220-volt circuits the other half is a hot
wire from the other phase. On the other hand, in new neighborhoods, houses contain
only 220- volt, so the other half is the neutral wire. The hot wire is the only wire that is
supposed to be switched [9].



2.1.2 Electrical Bills
As shown in Figure 1, there is a meter between the utility and the breaker panel. This
meter calculates the amount of consumed power (kwh). Each month the electricity
company subtracts the old reading (reading from previous month) from new reading
(reading of this month). This subtraction will give us the consumed power for the
current month. This consumed power will be divided to ranges. Each range has its own
cost based on the building type as depicted in Figure 3.

Consumption Categories Residential Commercial Governmental Agricultural Charities (Halalah)
kwh (Halalah) (Halalah) [GEEIED)] (Halalah)

1-1000

1001-2000

2001-3000

3001-4000

4001-5000

5001-6000

6001-7000

7001-8000

8001-9000

9001-10000

More than
10000

Figure 3: Saudi Electricity Company Consumption Segments.

The monthly bill is the sum of the product of consumption (kwh) by its corresponding
price (halala/100) for each segment.



2.2 Related Work

Many scientists, engineers and governments are trying to address the energy problems
and related issues. As a result, many projects are emerging to contribute in finding new/
renewable energy sources and in reducing the energy consumption. In order to reduce
the energy consumption, the first step is to monitor and study the consumption. Many
systems are available for measuring and visualizing the energy consumption. The most
important in the market are eGauge, EPI, Neurio, and efergy. However, theses systems
are not available in Saudi Arabia and none of them is available in Arabic.

2.2.1 eGauge
eGauge is a web-based meter for electric energy and power. It is capable of measuring
up to 12 circuits on up to 3 phases. It can be utilized to measure and record electrical
consumption for either an entire building or individual circuits. [10].

2.2.2 EPI
EpiSensor is a platform that enables anyone, without any training or knowledge, to
deploy, configure, and debug a whole range of wireless sensors. Through Gateway
interface, sensors can be added and configured and quality-check the received data.
Also, it can export the produced data automatically to any external system. Moreover, it
can highlight inefficient areas, thus reducing the cost [11].

2.2.3 Neurio
Neurio is a system that enables you to monitor electrical consumption for each and
every device in your house without the need for installing sensors on everyone.
Through using a cloud, a Wi-Fi power sensor and smart pattern detection algorithms,
Neurio turns your home into a smart more efficient one [12].

2.2.4 efergy
Through utilizing Engage, you can monitor your power consumption in real-time
anywhere, anytime [13].



2.3 Summary
Section 2.1 Introduction

e This chapter introduces the background information needed by the reader to fully
understand this report. Also, some examples of existing power monitoring systems
are given.

Section 2.2 Background

e The utility company will connect with home electricity panel through the electricity
meter.

e The home electricity panel contains number of switches, each switch control one
circuit.

e Hot, neutral, and ground are the wires in each circuit.

e The calculation of electricity bill in Saudi Arabia depends on dividing the amount of
consumed power to ranges.

Section 2.3 Related Work

e eGauge, EPI, Neurio, and efergy are some existing system that are similar to iTrack
but none of them are available in Arabic language or in Saudi Arabia.
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Chapter 3 System Project Management Plan

This Project Management Plan (PMP) document describes our senior project, the iTrack
system, and management plan. The document starts by an introductory section about
the project. After that, the project organization is stated. Then, the project managerial
and technical and supporting processes’ plans are given, followed by the summary.
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3.1 Overview

3.1.1 Purpose, Scope, and Objectives
The main purpose of this document is to serve as guide for development of the iTrack
system, which meets the requirements specified in next chapter within allocated time
and budget. The SPMP will detail the major activities, resources, schedules and
milestones for developing the iTrack system.

3.1.2 Assumptions, Dependencies, and Constraints
There are several assumptions and constraints that are of importance for the project
and its team members.

3.1.2.1 Assumption and Dependencies

- The project hardware will be available at begin of the second semester and there is
no electrical failure in the system.

- Every team member has knowledge of programming, software engineering,
networking, electronics and database.

- The team member will be responsible to acquire tools and software needed for
designing, implementing, testing and presenting the system.

3.1.2.2 Constraints

- Time (two semesters one for planning the project and the other one to implement
it).

- Budget (funding sources are limited and full team member responsibility).

- Resources (team members’ time is limited, 14 weeks each semester, besides their
other courses work).

3.1.3 Project Deliverables
The iTrack team will produce a working system. That system will be compliant with the
requirement that is mentioned in SRS chapter. This sub-section introduces the final
deliverables of this project.

3.1.3.1 System Deliverables

By the completion of this senior project, first a small-scale prototype will be built, to
showcase the hardware component of our system; then the software components will
be developed, and both will be integrated for demonstration purpose. Finally, a larger
scale electricity grid will be simulated for a close-to-real life demonstration.

3.1.3.2 Documents Deliverables

A number of documents will be delivered during the course of the project. 7able 1 shows
the list of documents and their respective submission date. All documents will be
submitted in soft and hard copy, several hard copies if necessary.

13



Table 1: Project Document Deliverables

Document Name Due Date

Bi-weekly progress report Every two weeks
Problem Statement 16 Oct 2014
Project Management Plan (PMP) 30 0ct 2014
System Requirements Specification (SRS) 13 Nov 2014
System Design Specification (SDS) 11 Dec 2014
System Test Plan (STP) 21 Dec 2014
Project Proposal Final Binder 21 Dec 2014
Project Proposal Oral Presentation in PDF format on

01]Jan 2015
CD
Weekly progress report Every week
Project Poster 5 May 2015
Senior Project Final Report 7 May 2015
Senior Project 7 May 2015
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3.2 Project Organization

Definition of our internal project structure and roles and responsibilities for the project
are available in this section.

3.2.1 Internal Structure

' Supervisor

Dr. Dilek Diistegor )
. :
¥
Team Member Team Member
» I >
Fatimah Al Shaer Team Masoumah Al Jishi
v -
—
p v B
Team leader Team Member Team Member
Khadijah Al Safwan Khawla Aseeri Lolah Hakami

Figure 4: Internal Team Structure.

Figure 4 shows our project internal team structure. The team structure consists of project
advisor, team leader, and four team members. The roles are assigned to the team leader
and other members in turns. All team members are involved in more than one role and
everyone is expected to contribute equally to the project. The members of the team are
encouraged to provide input for the decisions that the team makes. Decisions are being
made using a voting mechanism in which each team member’s vote is counted equally.
All the team’s work are gathered and stored in a cloud storage (Google Drive) that all
members and the advisor can access at any time.

3.2.2 Roles and Responsibilities
Most of the roles and responsibilities defined in 7Table 2 are experienced by all team

members.

Table 2: Roles and Responsibilities.

Role

Responsibilities

Supervisor

Suggests topic(s) that is (are) within her area of expertise
Gives general description of the suggested topic.
Meets with student(s) regularly for efficient guidance and
communication
Guide students for the purpose of efficient work in order to:

o Insure that student(s) meet(s) time schedule

o Maintain record of regular meetings with students
Evaluates work produced by student(s) based on the evaluation
policies set by the CCSIT
Assigns grade to the work progress in accordance with the
grading policies set by the CCSIT

Team leader

Lead and facilitate constructive communication
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Role

Responsibilities

— Motivate and inspire team members

— Monitor and manage the flow of day-to-day operations

— Create reports to update the advisor on the team's progress
— Distribute reports to the appropriate personnel

— Point of contact

Technical writer

Write the documents according to specified reporting criteria
(templates)

System analyst

— Specify the requirements

— Compare the system with existing systems.
— Identify actors and use cases

— Identify the sequence diagrams

System designer

— Design the system structure and diagrams
— Model the system architecture

— Design the database

— Design the interfaces

— Develop the software of the system
— Configure the hardware of the system

Developer

— Develop the database

— Integrate the system

— Appl truction testi
Tester pply construction testing

— Apply system testing
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3.3 Managerial Process Plans
Specification of the project management processes including the project startup plan,
project work plan, and project closeout plan are available in this section.

3.3.1 Project Start-Up Plan
The project start plan includes the following three plans: staffing, resource acquisition,
and training plan.

3.3.1.1 Staffing Plan

The members of the team are introduced in sub-section 3.2.1.

3.3.1.2 Resource Acquisition Plan

This senior project needs some hardware and software. The following sections describe
the plan for acquiring these resources.

Hardware Resources

Each team member should have a personal computer with Windows operating system
for use during the project. Additionally there will be sensor network hardware
components for constructing the project prototype. Refer to sub-section 3.3.2.2 (Budget
Allocation 7Table 4) for details about the hardware resources that will be needed for the
project.

Software Resources

Each team member is responsible for maintaining the required software resources
including the development tools before the start of the development. Refer to sub-
section 3.4.2 (Methods, Tools and Techniques) for details about the software resources
needed for this project. Additionally, any other necessary software resources might be
obtained in the time of need.

3.3.1.3 Project Staff Training Plan

There is no explicitly defined training plan for the project. The main training sources are
the college curriculum courses taken before the project. The training is in following
areas: methods of system development, system architecture, analysis of system
requirement, management of system development, etc. Additionally, each team member
is expected to familiarize herself with any other needed skills.
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3.3.2 Project Work Plan
The project work plan includes identifying the work activities/schedule and budget
allocation.

3.3.2.1 Work Activities and Schedule

The work activities’ schedule shown in 7Table 3 outlines the project phases’ activities and
milestones. The schedule for each phase tasks will be established once at the beginning
of the phase. The team workload should be as balanced as possible.

Table 3: Work activities' schedule.

Phase activity/milestone Start Date | End date
Project start 1st Sep 2014
th
Phase 1: Feasibility study 4th Sep 2014 1201(1Ct

Problem definition and idea formulation

Problem Statement document submission 16 Oct 2014

Project management plan establishment

16th Oct 13th Nov

Phase 2: Requirements Analysis/ Specification 2014 2014

System users identification

Hardware requirements specification

Software requirements specification

Project Management Plan document submission 30 Oct 2014

Nonfunctional requirements specification

Development methods and tools identification

Test plan establishment

System requirements specification document

. 13 Nov 2014
submission
: 10th Nov 11th Dec
Phase 3: Design 2014 2014
System architecture identification
User interface design
Data design
System d.e51gn specification document 11 Dec 2014
submission
Project documents submission 21 Dec 2014
Project proposal presentation 1stJan 2105
: 22nd Apr
Phase 4: Implementation 27t]an 2015 2015

System software development

Software interfaces design

Software interfaces coding

Database design

System hardware prototype development

hardware circuit construction

Hardware configuration
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Hardware connection with the software database
Phase 5: Testing 2R L 4th May 2015
2015
Construction testing
Scenario based testing
System test plan document submission 4 May 2015
Al 21st May
Phase 6: Delivery 5thMay 2015 2015
Project showcase 5 May 2015
Project documents submission 7 May 2015
Source code submission 7 May 2015
Project demo 21 May 2015
Project evaluation presentation 21 May 2015

3.3.2.2 Budget Allocation

A budget of 1157 SR will be needed for the project hardware and 167 SR for the
international shipping. By adding the documentation printing cost, the electricity
circuit, the house model and the logo the total budget of project is 4500 SR. We do not
expect the budget to exceed 5000 SR. Table 4 represents the hardware components and

their estimated cost.

Table 4: Project budget.

Component Estimated Cost | Count Total
emonBase - Raspberry 1.31 web-connected 245678 SR 1 £24.5678 SR
base-station
emonTx \ﬁ;fsl;i?e‘:tgnl\ftomtormg 386.043 SR 1 386.043 SR
AC-AC Power Supply Adapter - AC voltage 49219 SR 1 49219 SR
sensor
100A max clip-on current sensor 47.44 SR 3 142.32 SR
Micro-USB cable 19.7469 SR 1 19.7469 SR
Programmer - USB to serial UART 34.5719 SR 1 34.5719 SR
Logo 100 SR 1 100 SR
Simple circuit Model 300 SR 1 300 SR
House Model 1200 SR 1 1200 SR
Shipping Costs 166.9295 SR - 166.9295 SR
Translator 113 SR - 113 SR
Online web server 338 SR - 338 SR
Print Document 300SR - 300 SR
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3.3.3 Project Control Plan
The control plan is essential, and plays a critical role to the iTrack project to be
successful. It consists of five plans: requirements control, schedule control, quality
control, report, and monitoring plan.

3.3.3.1 Requirements Control

The requirement control plan of iTrack has two aspects: traceability and change control.

- Traceability: the output of iTrack can be traced back to all requirements that are
specified in system requirement specification.

- Change control; there are no major changes on the requirements of iTrack, which
have been specified in the system requirement specification.

3.3.3.2 Schedule Control Plan

The schedule for iTrack team must be maintained by separate documents as follows:

- Weekly task documents; each week one member is responsible of creating a weekly
tasks and specifying a due date for each one. Once the status of the task has been
changed the member who was assigned to this task shall update her task
immediately.

- Project management document; at the beginning of the project one member is
responsible for creating project management document which:

e Divides the project into phases, each phase maintains several tasks.

e These tasks are taken from the weekly task documents and update the
information depending on these documents.

e Contains all the tasks for each phase, the status of all these tasks, assigned
resources (member/s), and the time duration for each task.

e Project management document creator shall update this document periodically.

e From this document iTrack team can see: late, critical, slipping, and complete
tasks, and use it to generate a progress, milestone, resource overview and project
overview reports.

iTrack team members use these documents to manage their time, see how the progress
goes and speed up if necessary, make sure that the tasks are fairly distributed between
all the members and none is working more the others.

3.3.3.3 Quality Control

At the beginning of the project iTrack team must put a standard for the quality of the
project. So, all these standards must be reflected on the output of iTrack. The iTrack
team members shall define several periodically tests for iTrack to make sure that all
requirements reach the satisfied level of quality. These periodic tests from the early
stage of iTrack to the last stage, give the team members the ability to detect any
problem and solve it from the beginning.
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3.3.3.4 Reporting Plan

The iTrack team shall have:

- An Informal reports between the team members, which include updating of the
status of each tasks, faced problems, and suggesting solutions.

- Formal report between the team members and the project supervisor; at the end of
each week one member shall be responsible for submitting a weekly status report
to the supervisor which include updating of the status of the project, difficulties,
attachments with references of all completed tasks, and weekly task document.

3.3.3.5 Monitoring Plan

The weekly task documents, and the project management document, which has been
specified in section 4.4.3.2, are used for monitoring and keeping track of the project
status.

3.3.4 Project Closeout Plan
The project will have an end, by the end of term 2 of year 2014-2015. At that time, the
project team will submit all the project documents and poster, make a final presentation
along with a demo, and present a poster.
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3.4 Technical Process Plan
Specification of the development process model, technical models, tools and techniques
that will be used to develop the system are available in this section.

3.4.1 Process Model
The project will follow the waterfall with feedback development model in Figure 5 for its
deliverables. The development will be done in several phases starting by System
Requirement and ending with testing [14].

System
Requirements _ﬁ
L_ Software

Requirements

Architectural

Design p!
L Detailed Design _ﬁ
Coding 1
|

Testing h

L—— Delivary

Figure 5: Waterfall Process Model.

The project phases, objectives and goals for each phase are outlined in Table 5.
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Table 5: Project's Phases.

Project Phase

Objective

Outcome

System Requirements

Establish the components
for building the system

Hardware requirements,
software tools, and other
necessary components.

Software Requirements

Establish the expectations
for software functionality
and identifies which system
requirements the software
affects.

Functional = requirements
and non- functional
requirements.

Architectural design

Determine  the
design by defining the
major components and the
interaction of
components, but the design
does not define the
structure of each
component.

system

those

System architecture, Entity
Relationship Diagram
(ERD), and user interfaces
layout.

Detailed design

Examine the
components by defining the
design and produces for
how each component will
be implemented.

system

Database schema, class
diagram, and sequence
diagram.

Coding

Implements the detailed
design specification

Running system

Testing

Determines whether the
software meets the
specified requirements and
finds any errors present in
the code

Home circuit prototype and
simulation and test results

Delivery

Hand the project
documentation and source
code

Successful accomplishment
of the project

3.4.2 Methods, Tools and Techniques
As mentioned in section 3.1.3 Project Deliverables, this project contains software,
hardware and simulation. The project software will be developed using object-oriented
methodology, PHP, HTML, CSS, java script (jQuery), MySQL, XAMPP Web Server,
NetBeans software, Dreamweaver, Enterprise architect, Localizejs API, Test data
generator, SQLyog and Xymon monitor.

For the hardware configuration an SD formatter, Win32 disk imager, putty, Wamp web
server and Perl programming language will be used. The MatLab will be the simulation
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tool for simulating the system. FileZilla will be the online server for iTrack system. For
organizing the work iTrack team will use Google drive. Microsoft Office will be used for
documentation. For recording the help tutorial the team will use Camtasia Studio.

3.5 Supporting Process Plans

The iTrack project will include the plans for the supporting processes that are part of
the project. These plans are: verification and validation, system documentation and
problem resolution [15].

3.5.1 Validation & Verification Plan
The verification and validation plan for the iTrack system contains one approach, which
is Supervisor Review. Before submitting any document, the project supervisor checks
the content appropriateness. Getting feedback or review from the project supervisor
will improve the work qualities.

3.5.2 Documentation plan
There are many documents that will be produced during the lifetime of the project. All
documents are responsibility of the project team members. The following table contains
the documents that will be created:

Table 6: Project's documents.

Document Name Document purpose

Introduction document Defines  the  motivation,  problem
Statement, aim and objectives.

Background and Related Work Document. | Defines the needed background, mentions
some existing similar projects.

System Project Management Plan Defines the project management goals and
plan of the project.

System Requirements Specification Defines the system Requirements.

System Design Specification Defines the design and structure of the
system.

System Test Plan Defines the testing phases and scenario of
the system.

User manual User guides that provide instructions and

how to use iTrack system

3.5.3 Problem Resolution Plan
To solve the problems that will arise during the planning and implementing of the
iTrack system, the team specifies the following plan. When one of the team members
faces a problem, she should inform the rest of the team about that problem. Then, a
meeting will be made to discuss that problem and find a solution
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3.6 Requirements Gathering
For gathering the requirements of our iTrack system, the following techniques are used:
studying documentation, brainstorming, and researching similar products. Each
technique is discussed in the following subsection.

3.6.1 Studying Documentation:
The first step for us to establish our system idea and its requirements was getting
educated about the field of our interest. We started by reading articles and
documentations about: energy sources, energy usage, renewable energy, monitoring
systems, wireless sensor networks, domestic electrical wiring, and domestic electricity
accidents... These background studies were the base of our ideas for iTrack objectives
and requirements.

3.6.2 Researching similar products
Some of iTrack requirements are gathered by observing and analyzing energy
monitoring systems like: eGauge, EPI, Neurio, and efergy. These systems are briefly
introduced in the Related Work section in the Background and Related Work chapter.

3.6.3 Brainstorming
Most of iTrack system requirements is gathered and defined by brainstorming. Group
brainstorming sessions took place where all our team members shared all their ideas
about the system. After that, sessions for organizing and prioritizing our ideas were
conducted. The result of these sessions is a clear statement of the system objectives and
functionalities. These requirements are presented in the following chapter.
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3.7 Summary
Section 3.1 Overview
e This chapter is the guide for delivering the project in required time and budget.
e There are three assumption of this project: the availability of the hardware, the
knowledge that the team members have, and availability of the needed software.
e Time and budget are the main constrains of this project.
e Hardware, software and simulation are the system’s deliverables.
Section 3.2 Project Organization
e These project team members are: one supervisor, one team leader and four-team
member.
e There are seven roles in this team. Each role has its own responsibilities.
Section 3.3 Managerial Process Plans
e The project start up plan contains all the planes needed before start working in this
project. These plans include staffing plan, resources acquisition plan and staff
training plan.
e The project work plan contains a tentative table of the phases’ activity and the due
date of them. Also, it contains the estimation needed budget.
e The project control plan section contains five plans, which are: requirements
control, schedule control, quality control, reporting, and monitoring plan.
Section 3.4 Technical Process Plans
e The waterfall with feedback model will be the model that this project follows.
¢ In order to implement this project the team member will need to different tools and
techniques.
Section 3.5 Supporting Process Plans
e The supervisor review is the only approach in validation and verification plans.
e The documentation plans section contains all the documents that will be provided
as an outcome of this project.
e The problem resolution contains the plan to solve any problem occurs in the project
lifetime.
Section 3.6 Requirements Gathering
e The iTrack team followed three techniques to gather the requirement of this
project. Those techniques are: studying documentation, brainstorming, and
researching similar products
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Chapter 4 System Requirements Specification

This System Requirements Specification (SRS) document describes the requirements of
a wireless energy consumption monitoring system, the iTrack. First, an introductory
section clarifies what the iTrack system is, followed by an overall system description.
Subsequently, system specific requirements are described in detail, followed by the
functional requirement, behavioral requirement and non-functional requirement. At the
end a summary of this chapter is given.
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4.1 Purpose and Scope
4.1.1 Purpose

The purpose of this System Requirements Specification (SRS) document is to provide a
complete description of both the purpose and functionality of the iTrack system that is
to be developed.

The main intended audiences for this SRS are our potential customers that will install
and use the system in their household. However, this document might also be of interest
to developers, interested to learn about wireless energy consumption monitoring
systems. Although the document is fairly technical, the goal is to provide a system
description understandable by the developer as well as the customers. This document
will also help project developers to implement a system satisfying all requirements..

4.1.2 Scope

The system described in this SRS document is the iTrack system. The iTrack is a
monitoring system for a smarter energy consumption management to be used in
houses. The system is composed of a hardware part, namely a sensor network, to
aggregate power consumption data, and software to visualize the collected
measurements data in an understandable and user-friendly way. Thus, customers will
become more aware of their power consumption habits, and eventually they can take
energy (and money) saving decisions. This system will enable customers to contribute
in supporting Nation’s electrical energy saving.

4.2 Overall Description
This section gives an overview of the system. The first two sections discuss the
perspective of the system, how the system will interact with other systems and basic
functionalities of the system. The third section describes the types of users who will
interact with the system and the requirements of each user. At last, the fourth section
presents the operating environment, constraints and assumptions for the system.

4.2.1 Product Perspective
There are two main parts to carry out in the system:

1. ahardware component,
2. asoftware component.

On one and, the hardware part will contain sensors and a router. The sensors will sense
the current and voltage to calculate the consumed power from the circuitry providing
electricity to various rooms or (appliances of choice) in a house. Then the measured
data is sent to the system database remotely located, through the router. On the other
hand, the software part will work on analyzing the data gathered from the sensors, and
will provide a visual representation of the home electricity consumption for monitoring
purpose, as a web base application.

In order to calculate the energy consumption, the iTrack system will need to
communicate with the utility database and get the currently used consumption
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segments (Halalah/kWH) [16], as consumption segments differ from one sector (e.g.
governmental, agricultural, residential) to another. rigure 3 shows the currently used
consumption segments by the Saudi Electricity Company (Saudi utility). The utility API
will be used to accomplish this communication. As previously mentioned, the iTrack
system will use fully assembled wireless sensors network to get the power information
from the prototype model.

An important feature of the iTrack system is the fact that it is bilingual (both English
and Arabic). In order to ensure Arabic interface, iTrack will use localizejs to keep the
Arabic phrases in the library and use that library in the iTrack website.

Another feature of the system, is that the user can set maximum consumption limit, and
the system will send an alert message when the current consumption get close to the
limit. Resalty.net will be use to sent the alarm messages.

In Figure 6 the context diagram shows, in high level, the external entities that contribute
to the operation of the system.

<<system>>
Localizejs

<<system>>
<<system>> <<system>>
External ITrack Utilit
Hardware y
<<system>>
Resalty.net

Figure 6: Context Diagram for the iTrack System.

4.2.2 Product Functionalities
The system will provide functionalities in three aspects:

1. admin aspect,
2. home-resident aspect and
3. guestaspect.

At the admin aspect, adding, deleting and/or editing on the features of his/her home are
enabled for the system user. The admin has responsibility toward system functionalities
to keep the system applicable at the home-resident aspect.

At the home-resident aspect, only the viewing functionalities are available. These
viewing functionalities include accurate measurement of energy consumption and
calculation of user electricity bill. The benefits of showing this information to the user
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are to increase the awareness of the users and help them in monitoring the
consumption of electricity in their home.

At the guest aspect, only browsing the website, discovering its functionality and sign up
into the website are available.

Also, the system will provide the following additional functionalities to all aspects:

1. offering the system in two languages (English and Arabic),
2. showing useful information about the system and
3. presenting how to interact with the system through a user friendly website.

4.2.3 Users Characteristics

There are three types of users that interact with the system, each of them having
different use of the system therefore having their own requirements:

1. Admin,

2. Home Resident and

3. Guest.
The Admin should have sensor network domain knowledge such as knowing about
sensors information and energy consumption measuring, to be able to use the system
functionalities correctly. Also, the admin should be able to write and read in order to
enter the required information, and has a good level of computer skills. However, the
Home Resident and the Guest should have at least reading ability and also a limited
experience in computer skills.
There are some requirements to all types of users. They have to speak at least one of the
available languages (English or Arabic). All users should be aware of using some
desktop or portable devices.

4.2.4 System Considerations
4.2.4.1 Operating Environment

Since the system will be a web base system it will need a web server to work on. The
iTrack website will work on any web server (online or local). On the other hand, the
hardware will work in the electricity circuit in the buildings.

4.2.4.2 Assumptions and Dependencies

As mentioned previously, KSA is the targeted country for the system market. Since the
utility company in KSA does not have an API as of today, the system will use an external
database to get the consumption segment. This database will be replaced as soon as the
utility company will provide an API, which to the best of our knowledge, is a project in
progress.

4.2.4.3 Constraints

The iTrack system will be applicable in both national and international settings.
However, the main targeted users of the system are in KSA. As mentioned in Problem
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Statement section in chapter 1, the Kingdom of Saudi Arabia (KSA) is blessed with an
abundance of energy resources. However, Saudi Arabia has very high electricity
consumption, mainly due to the improvement in living standards. Also, KSA is
experiencing both population and industrial growth, causing a huge demand for power
and especially electricity. Combined with these two local factors, the very high emission
rate of CO2 in the region makes it a National priority to reduce energy consumption. We
aspire to corporate in this goal to reduce this huge growth in energy consumption as
soon as possible. In order to achieve this goal, the following constraints must be
satisfied:

e The system must support Arabic language and
e The system must provide an update of various consumption segments of KSA.

4.2.4.4 Apportioning of Requirements

In the future, the system will:

e Be able to show to the user the room or devices that has the higher power
consumption, and display tips for each device to reduce its power consumption.

e Provide a mean to easily input the blueprint of a building, and evaluate the latter to
suggest a sensor deployment plan.
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4.3 Specific Requirements
This section contains product features requirements including the user, hardware,
software and communication interfaces.

4.3.1 User Interfaces

The user interfaces are the part of iTrack system that allow the users to interacts with
the system. The iTrack system has several interfaces that can be accessed through a
browser. The iTrack system is intended for everyone but especially for the Saudi
population, from novices to expert in different ages. For that reason, iTrack interfaces
should be clear, easy to use and friendly interfaces. Also, it should have colorful and
attractive appearance that appeals and helps users to find their own needs in an easy
and suitable way.

4.3.2 Hardware Interfaces
The hardware has three main components: the emonTX, the raspberry pi, and the
regular home router. The emonTX interfaces with the electricity circuit using non-
invasive clip on CT current sensors and an AC-AC Voltage adaptor to provide a voltage
signal. The emonTX connects with the raspberry pi through RFM12Pi radio wireless
adapter board. The raspberry pi connects to the Internet using the regular home router
to transfer the data to the iTrack database.

4.3.3 Software Interfaces

The iTrack software will provide all the functionality mentioned in next section by using
other software. For iTrack to work in the client devices, it will need a browser (e.g.
Chrome, Firefox, Safari etc.). For sending a confirmation message PHP mailer will be
used. There will be three PHP script running all the time in the server. One of these
scripts will check the limit every 24 hours and send an alarm message whenever the
limit reached 75% of the specified limit. The second script will synchronize the
information from the utility database to iTrack database every year. The third script will
synchronize the sensors data from the emon org database to the iTrack database every
10 seconds. Microsoft Excel will be acting as an interface between iTrack database and
the simulation data; the data generated from the simulation software is exported to the
Excel where the data format is changed to such a data format compatible with the
iTrack database. For the Arabic version of the iTrack website, the localizejs API will be
used. The Arabic phases will be stored in library in the localizejs website.
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4.4 Functional Requirements
This section describes the functions of the iTrack system and assigns each function to its
use case.

4.4.1 Classes Functions
4.4.1.1 Profile Class:

This class is responsible of processing user profile data and account management.

Table 7: Profile Use Cases

Function Name Use Case

SignUp Sign Up

Signln Sign In

ForgetPassword Forget Password
ViewUserInformation View Profile Information
ViewUserConnections View Dependent Information
ViewUserConnections View Connections Information
AddDependent Add Dependent
DeleteDependent Delete Dependent
ModifyGenerallnfo Edit Profile Information
ChangeEmail Change E-mail
ChangePassword Change Password

4.4.1.2 Dashboard Class:

This class is responsible of processing dashboard data and building information

management.

Table 8: Dashboard Use Cases

Function Name

Use Case

View_Building_information

View Building’s Features

Add_Building_Information

Add Building

Edit_Building Information

Edit Building’s Features

Delete_Building Information

Delete Building’s Features

View_Room_information

View Room Features

Add_Room_Information

Add Room

Edit Room_Information

Edit Room’s Features

Delete_ Room_Information

Delete Room’s Features

ViewBillingRate

View Billing Rate

View_General

View Sensor’s Reading

getGeneralLimit

View Consumption Limit

getbill_Calculation

View Electricity Bill

34




view_tips View Awareness Tips

4.4.1.3 Verify Email Class:

This class is responsible of verifying the email of the user after him/her signup.

Table 9: Verify Email Use Case

Function Name Use Case

verifyEmail Sign Up

4.4.1.4 Change Email Class:

This class is responsible of processing change email requested by the user.

Table 10: Change Email Use Case

Function Name Use Case

ChangeEmail Change E-mail

4.4.1.5 Continue Registration Class:

This class is responsible of processing create dependent account initiated by an admin.

Table 11: Continue Registration Case

Function Name Use Case

ContinueRegistration Add Dependent

4.4.1.6 Reset Password Class:

This class is responsible of processing reset password initiated by use forget password
request.

Table 12: Reset Password Use Case

Function Name Use Case

ChangePassword Forget Password

4.4.1.7 Alarm Message Script:

This class is responsible of processing the system database and finding the users whom
exceeded 75% of their consumption limit for alarm message initiation.

Table 13: Alarm Message Use Case

Function Name Use Case

The whole script Receive Alarm Message
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4.5 Behavioral Requirement
This section describes the use case of the system. It contains two parts. The first part
contains a use case diagram. The second part contains the tabular description of each
case of the use case diagram.
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4.5.1 Use Case Diagram
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Figure 7: iTrack Use Case Diagram.
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4.5.2 Use-Cases Description

4.5.2.1 Specify the Language

Table 14: Tabular Description of the ' Specify The Language ' Use Case.

Actor Admin, Home Resident, Guest.
The Admin, the Home Resident or the guest may specify
Description the suitable language (English / Arabic), where is the
English language is the default language.
Data System language.
. Admin, Home Resident or the guest command to change
Stimulus language.
Respond Change system’s language to the specified language.
4.5.2.2 Sign Up
Table 15: Tabular Description of the 'Sign Up' Use Case.
Actor Admin.
Description Admin may sign up to the system.
Data Profile picture, full name, birth date, phone number,
email, and password.
Stimulus Admin command to sign up.
Admin account created and a confirmation message
Respond )
received.
4.5.2.3 Sign In
Table 16: Tabular Description of the 'Sign In ' Use Case.
Actor Admin, Home Resident.
Description Admin or Home Resident may sign in to the system.
Data E-mail, password.
Stimulus Admin or Home Resident command to sign in.
Respond Display the main page.
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4.5.2.4 Forget Password

Table 17: Tabular Description of the ' Forget Password ' Use Case.

Actor Admin, Home Resident.
Admin or Home Resident may be able to request for reset
Description his/her forgotten password.
Data E-mail.
. Admin or Home Resident command to reset his
Stimulus
password.
Change password email message received with reset
Respond .
password link.
4.5.2.5 View Profile Information
Table 18: Tabular Description of the ' View Profile Information’ Use Case.
Actor Admin, Home Resident.
Admin or Home Resident may view his profile
Description information.
Data No data input.
Stimulus Admin or Home Resident command to view his profile.
Respond Displays user type, email, birthdate, and phone number.
4.5.2.6 View Dependent Information
Table 19: Tabular Description of the 'View Dependent Information' Use Case.
Actor Admin.
Description Admin may view his dependents information.
Data No data input.
Stimulus Admin command to view his dependents.
Displays user dependents information: type, email
Respond ) ’ '
p birthdate, and phone number.
4.5.2.7 View Connections Information
Table 20: Tabular Description of the 'View Connections Information’ Use Case.
Actor Home Resident.
Description Home Resident may view his connections information.
Data No data input.
Stimulus Home Resident command to view his connections.
Displays user connections information: type, email,
Respond piay P

birthdate, and phone number.
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4.5.2.8 Add /Delete Dependent

Table 21: Tabular Description of the 'Add/ Delete User Account’ Use Case.

Actor Admin.
L. Admin may command to add or delete dependent
Description
account.
Add Dependent Account: Delete Dependent Account:
Data full name, email, phone user id
number.
. Admin command to add Admin command to delete
Stimulus
dependent account. dependent account.
Dependent account created | Dependent account deleted
Respond and continue registration and a confirmation
email received. message display.
4.5.2.9 Edit Profile Information
Table 22: Tabular Description of the 'Edit Profile Information' Use Case.
Actor Admin, Home Resident.
L. Admin or Home Resident may edit his/her general profile
Description . ]
information.
Data Profile picture, full name, birth date, phone number.
. Admin or Home Resident command to edit profile
Stimulus ) :
information.
Respond Admin or Home Resident general information updated.
4.5.2.10 Change E-Mail
Table 23: Tabular Description of the ' Change E-Mail ' Use Case.
Actor Admin, Home Resident.
Admin or Home Resident may change the e-mail of his
Description account.
Data New e-mail.
Stimulus Admin or Home Resident command to change the e-mail.
Respond Change e-mail confirmation.
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4.5.2.11 Change Password

Table 24: Tabular Description of the ' Change Password ' Use Case.

Actor Admin, Home Resident.
Admin or Home Resident may change the password of
Description his/her account.
Data Old and new password.
. Admin or Home Resident command to change the
Stimulus
password.
Respond Change password confirmation message.
4.5.2.12 View Help Tutorials
Table 25: Tabular Description of the ' View Help Tutorial ' Use Case.
Actor Admin, Home Resident, Guest.
Description Admin, Home Resident or Guest may navigate help
tutorials.
Data No data input.
Stimulus Admin, Home Resident or Guest command to view helps
tutorials.
Respond Displays help tutorials.
4.5.2.13 View Contact Information
Table 26: Tabular Description of the 'View Contact Information’ Use Case.
Actor Admin, Home Resident, Guest.
Description Admin, Home Resident or Guest may view contact
information.
Data No data input.
Stimulus Admin, Home Resident or Guest command to contact with
system'’s developers.
Respond Display contacts information: E-mail, LinkedIn and
Twitter accounts.
4.5.2.14 Send Contact Message
Table 27: Tabular Description of the ' Send Contact Message ' Use Case.
Actor Admin, Home Resident, Guest.
Description Admin, Home Resident or Guest may send contact
message.
Data Message.
Stimulus Admin, Home Resident or Guest command to send
contact message.
Respond User message sent.

41




4.5.2.15 View Awareness Tips

Table 28: Tabular Description of the ' View Awareness Tips ' Use Case.

Actor Admin, Home Resident, Guest.
Description Admin, Home Resident or Guest may view awareness tips
that will increase their awareness of the system.
Data No data input.
Stimulus Admin, Home Resident or Guest command to view tips.
Respond Display awareness tips.
4.5.2.16 View System Features
Table 29: Tabular Description of the ' View System Features ' Use Case.
Actor Admin, Home Resident, Guest.
Description Admin, Home Resident or Guest may view system
features.
Data No data input.
Stimulus Admin, Home Resident or Guest command to view system
features.
Respond Display system features.
4.5.2.17 View Building’s Features
Table 30: Tabular Description of the 'View Building's Features ' Use Case.
Actor Admin, Home Resident.
N The Admin or the Home Resident may view building’s
Description
features.
Data Building’s name.
. The Admin and the Home Resident command to view
Stimulus N
building’s features.
Respond Display building’s features.
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4.5.2.18 Add /Edit/ Delete Building’s Features

Table 31: Tabular Description of the ‘Add/ Edit/ Delete Building’s Features ’ Uses Case.

Actor Admin.
Description Admin may add, edit or delete building’s features.
giﬁdm ’s type Edit
— g, ype, Building’s type, Delete:
Data building’s name e oy s
o and building’s Building id
and activation
name
key.
Admin command | Admin command ﬁ)d(;r:lr; t(;ommand
Stimulus to add building’s | to edit building’s e
building’s
features. features.
features.
Building’s Building’s Building’s
features added features added features deleted
Respond : . . : . .
and confirmation | and confirmation | and confirmation
message display. | message display. | message display.
4.5.2.19 View Room Features
Table 32: Tabular Description of the ' View Room Features ' Use Case.
Actor Admin, Home Resident.
N The Admin or the Home Resident may view room’s
Description
features.
Data Room’s name.
. The Admin and the Home Resident command to view
Stimulus )
room'’s features.
Respond Display room’s features.
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4.5.2.20 Add/ Edit/ Delete Room’s Features

Table 33: Tabular Description of the 'Add/ Edit/ Delete Room's Features ’ Use Case.

Actor Admin.
Description Admin may add, edit, or delete any room.
Add: Edit:
Room’s name, Room’s name,
ription ription,
desc p on, desc ]?t 0 Delete:
sensor’s name, sensor’s name, )

Data . . Room’s name,
consumption consumption SeNSor's name
limit, is the limit, is the
sensor the main sensor the main
sensor or not. sensor or not.

Admin Admin Admin

Stimulus commands to add | commands to commands to
aroom. edit a room. delete a room.
Room features Room features Room features
added and edited and deleted and

Respond . . . . . .
confirmation confirmation confirmation
message display. | message display. | message display.

4.5.2.21 View Billing Rate
Table 34: Tabular Description of the ' View Billing Rate ' Use Case.

Actor Admin, Home Resident, Guest.

Admin, Home Resident or Guest may view the billing rate

Description of any building type.

Data Building type.

. Admin, Home Resident or Guest command to view billing

Stimulus
rate.

Respond Display the billing rate cost.

4.5.2.22 View Sensor’s Reading
Table 35: Tabular Description of the ' View Sensor's Reading ' Use Case.

Actor Admin, Home Resident.

The Admin or the Home Resident may view main sensor’s

Description or any other sensor’s reading ,or display comparison
between the readings of two or multiple sensors.

Data The Admin or the Home Resident choice of the number of
sensors (single or multiple sensors).

. Home Resident command to view only one sensor or

Stimulus : , .
muliple sensors’ reading .

Respond Display main sensor’s or any other sensor’s reading.
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4.5.2.23 View Consumption Limit

Table 36: Tabular Description of the ' View Consumption Limit ' Use Case.

Actor Admin, Home Resident.
. The Admin or the Home Resident may view consumption
Description o .
limit of the main sensor or any other sensor.
Data Room’s name.
. The Admin or the Home Resident command to view
Stimulus e
consumption limit.
Respond Display consumption limit.
4.5.2.24 View Electricity Bill
Table 37: Tabular Description of the 'Request Bill’s Calculation’ Use Case
Actor Admin, Home Resident.
Description Admin or Home Resident may see bill's calculation
whenever they want, in 24 hours per day.
Data Building name.
Stimulus Admin or Home Resident command to make a request for
bill’s calculation.
Respond Display bill’s calculation.
4.5.2.25 Receive Alarm Message
Table 38: Tabular Description of the ‘ Receive Alarm Message ’ Use Case.
Actor Admin, Home Resident.
. Admin or Home Resident may receive a message of
Description . . . g
approximately reaching the consumption limit.
Data No data input.
Stimulus Exceeding 75% of the consumption limit.
Respond Receive e-mail whenever they approximately reached

70% of the specified limit.

45




4.6 Non-Functional Requirements
This section presents the non-functional requirements of iTrack system. The non-
functional requirements are those functions that are not directly concerned with the
specific service delivered to the user.

4.6.1 Performance Requirements
The system must have general storage space available for data and sensors' reading
for 1 year.
The system interfaces shall have acceptable response time to the user maximum few
seconds.

4.6.2 Safety and Security Requirements
- The system should provide data security that will prevent direct and unauthorized
access (add, update, delete) to underlying tables.
- The system shall authenticate the users by providing email verification and the
CAPTCHA (letters and numbers) verification code.
- The system shall protect user's personal information like password by encryption.

4.6.3 Software Quality Attributes
4.6.3.1 Reliability

In case of error occurring, the system will handle this error and display error messages.

4.6.3.2 Availability

The system must be available all the time (24 hours per day) and provide real time
information, so the user can make a request for bill’s calculation whenever they want.

4.6.3.3 Maintainability

The original developers, and other developers who have technical skills can maintain
the system.

4.6.3.4 Look and Feel

The system shall:

e Have clear, easy to use, and user-friendly interfaces.

e Use a graphical user interface with colorful, and attractive appearance that
appeals and helps users to find their own needs in an easy and suitable way.

e Use bright and attractive colors.

e Provide two languages Arabic and English.

e Use symbols and words that are naturally understandable by the user
community.

¢ Show error messages when wrong inputs have entered by the user or required
fields were empties.
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4.7 Summary
Section 4.1 Purpose and Scope
e The purpose of this document is to define the purpose and functionality of the
iTrack system.
e Potential customers and developers are the audience of this document.
e The system is consisting of two parts: hardware and software.

Section 4.2 Overall Description

e The hardware part will be used to measure the consumed energy and to send these
data to the database.

e The software will get the data coming from the hardware manipulate it and present
it to the user.

e The iTrack system will use services from four different external systems.

e The system will provide functionality to three different aspects.

e There are three kinds of users of iTrack system: Admin, Home Resident and Guest.

e TheiTrack system is a web base system.

e In order for the iTrack system to fulfill the needs of the people in KSA4, it should be
available in two languages (Arabic/ English).

Section 4.3 Specific Requirements

e iTrack interfaces should be clear, easy to use and friendly interfaces.

e There are three different interfaces between the hardware components.

Section 5.4 Functional Requirements

e The functional requirement section discussed all the system functions. Also, it
assigns each function to the corresponding use case.

Section 4.5 Behavioral Requirement

e The behavioral requirement presented the use case of the iTrack system.

Section 4.6 Non-Functional Requirements

e The iTrack system should contain some non-functional requirements in order to
judge the operation of the system
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Chapter 5 System Design Specification

This System Design Specification (SDS) document describes the design of a wireless
energy consumption monitoring system, the iTrack. First, it starts with an introductory
section which clarifies what the iTrack system is, followed by the design considerations.
Subsequently, system architecture, data designs, user interface, and detailed design are
described in detail, followed by the summary.
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5.1 Design Mapping and System Overview
5.1.1 Design Map

The purpose of this System Design Specification (SDS) document is to provide a
complete description of the iTrack system designs. These are the system architecture,
the user interface, and the data designs.

The main intended audiences for this SDS are the software developers that will
implement or extend the iTrack system. Also, this document might also be of interest to
developers, interested to learn about wireless energy consumption monitoring systems.
Although the document is fairly technical, our potential customers that will install and
use the system in their household can benefit from it to understand how the system is
constructed.

5.1.2 System Overview

The system designs in this SDS document are for the iTrack system. The iTrack is a
monitoring system for a smarter energy consumption management to be used in
houses. The system is composed of a hardware part, a sensor network, to aggregate
power consumption data, and software to visualize the collected measurements data in
an understandable and user-friendly way. Thus, customers will become more aware of
their power consumption habits, and eventually they can take energy (and money)
saving decisions. This system will enable customers to contribute in supporting Nation’s
electrical energy saving. Therefore, the iTrack system design will consider its own
energy consumption, and seek to minimize it. Also, the system will be designed to be
reliable.
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5.2 Design Considerations
This section presents the design considerations. First the general constraints are given,
followed by the assumptions and dependencies.

5.2.1 General constrains
In order to fulfill requirements defined in the SRS, the design team considers developing
a web-based system because this type of applications uses a web browser to provide
access to the system. Therefore, this enables the user to access to the system anytime,
from any device that contains a browser [17, 18].
MySQL will be used to develop the database; as it supports coding in Arabic and English,
can save sensor reading and is compatible with PHP programming language [19, 20].
PHP is the choice, as the web-based application programming language to achieve the
visualization related required of the monitoring system. It's a common preferable
language used by developers. Compared to other web languages (e.g. Ruby, Python and
ASP.net), it provides extensive database support, works on almost every operating
system and platform, and is easy to learn. Although PHP is considered to be less secured
compared with the other programming languages, we still think that the advantages are
very important; in fact the security can be handled by the programmers [21, 22].
HTML, CSS JavaScript and jQuery will be used for developing the system, as these
languages are the best languages for developing web-based systems [21].

5.2.2 Assumption and dependencies

Object-oriented methodology will be adopted, as it is a system development approach
that encourages and facilitates re-using of software components. With this
methodology, the system may be developed on a component basis, which enables the
effective re-use of existing components and facilitates the sharing of its components
with other systems [23].

MatLab will be used as a simulation tool for simulating a close-to real life system, as it is
shown from studies that this is the best simulation tool when simulating electrical
circuit in general and home circuitry in particular [24, 25].
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5.3 System Architecture
This section gives a high level overview of how the system processes flow. The section
first represents the considered architecture design approach. After that, the utilization
of the design approach in specifying the architecture of our system is presented.

5.3.1 Architectural Design Approach
Since it is decided that the iTrack system is a web-based system, the architecture that is
going to be used has to be a web-based architecture. There are several web-based
architectures that can be utilized. For example, there are layered architecture, message
bus architecture, N-tier architecture, object-oriented architecture, and service-oriented
(client-server) architecture [26]. For our system only two architectures are preferred:
client server and N tier architectures.
Client server architecture is computing model where one or more computers act as a
clients and one computer acts like server. All the clients request services from the
server [27]. The server hosts the software system and the system database as well.
Many users in different places, will access the server using different devices at the same
time, and the system security should be high, since the user information will be saved in
centralized database. Therefore, the client server architecture is proper architecture for
our system.
N-tier architecture is a computing architecture where the system is scattered into many
tiers. Each tier represents one part of the system that is located on physically
independent device [26, 27]. Because the components of our system will be in different
places (the hardware will be in the house and the software and the data will be on the
server), the N tier architecture is the best choice. It allows them to communicate with
each other [26].
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5.3.2 Architectural Design

-~ Representation Tier =, Application Tier —, Data Tier Hardware Tier
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Figure 8: Architectural Design of the iTrack System.

Figure 8 represents the architecture of iTrack system. The system architecture consists
of 4-tiers: representation tier, application tier, data tier, and hardware tier. First, the
presentation tier is the website of the system working on the web browser in the user
device. Second, the application tier is the web server that is hosting the system website.
Third, the data tier is the data server that is storing the system databases. Finally, the
hardware tier is the hardware components that sense the needed information for
calculating the power consumption and sends them to the EminTx database in the
previous data tier.

5.3.2.1 System Hardware Architecture

The hardware utilized by iTrack (Figure 9) is open source monitoring product provided
by openenergymonitor.com. EmonTx (wireless sensor nodes) and Raspberry Pi (base-
station) are the two main hardware components of iTrack system.

emonTx

O

Figure 9: Hardware Architecture
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EmonTx V3

Figure 10 EmonTx; Power Monitor

The EmonTx is designed to monitor AC electrical power on up to four separate house
circuits through non-invasive clip to measure current and voltage (Figure 10). The
device uses low power wireless energy monitoring node for monitoring voltage signal
for full real power data. The varieties of information that can be produced by EmonTx
V3 are Real Power, Apparent Power, Power Factor, Root Mean Square Voltage, and
current [28].

Raspberry Pi

Figure 11 Raspberry Pi; EmonBase

The Raspberry Pi (RPi) is "credit-card sized Linux computer developed by the
Raspberry Pi Foundation. The device has many applications both in the developed and
the developing world” [29].

Raspberry Pi is used as a base-station to log data generated from EmonTx locally. It is
equipped with RFM12Pi wireless adaptor board to forward the data to a remote
database over the Internet in a server [30].

The iTrack system continuously updates its remote database with the hardware
database.

5.3.2.2 System Software Architecture (subsystems architecture)

As mentioned before, iTrack website will be developed using MVC architecture. So, it
will have three kinds of files; the view files that contain all the interfaces’ code (HTML,
CSS, JavaScript, jQuery); the controllers file which contains all the PHP code that connect
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the interfaces with the Model classes; the Model files which contain classes to hold the
information coming from the database. All these classes and its function mentioned in
details in section 5.5 User Interfaces Design.

iTrack has three background processes for: checking the consumption limit,
synchronization between hardware database and iTrack database, and synchronization
between the utility database and iTrack database. These three processes run in the
server automatically. Configuring the processes to run is done using Cron jobs.
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5.4 Database Design
Data design is a common process for generating a description of the data model of any
database in details. Data model consists of all required choices of physical and logical
design for producing the proper design by using a data definition language, and then
this can be used to develop a database. Our data design consists of data description and
data dictionary for both the internal and the external database.

5.4.1 Data Description

As shown in Figure 12, the system consists of eight entities, eight binary relationships;
called binary because each relationship is associated with two entities only, and the
associated attributes with each one of them (each entity and each relationship) which
are illustrated by oval shape. The line under some attributes means that these are the
primary attributes (the primary keys). Each entity is illustrated by rectangular shape,
which are (Account, User, Role, Building Type, Building, Consumption Range, Room, and
Room Power), and each relationship is illustrated by diamond shape, which are (four
‘Has’ relationships, “Contain®, “Create”, “Own”, and “billing rate “relationships).

Each user has only one account; which includes the ID, user email and the password of
the user this means that each account is for a single user only. Each user has exactly one
role; includes the ID and the name of the role, while each role may have a wide range of
users from one to many. Each user may own from zero to many buildings while each
building should be owned by one to many users, the admin and the home resident. Each
building has an ID, an activation key and a name and exactly one type, which includes
the ID and name, while each type is for zero to many buildings. Each building’s type has
one to many consumption ranges with the corresponding price for that range while
each consumption range is for one to many buildings. Each consumption range has an
ID a start range and an end range. Each building contains from one to many rooms while
definitely each room is contained in exactly one building. Each room has its ID, name,
description, isMain, to identify that the room is utility room or not, and limit. Each room
has one to many rooms energy while each room energy is for one room only. Each room
energy has a power and time.

As shown in Figure 13, each building’s type has one to many consumption ranges with
the corresponding price for that range while each consumption range is for one to many
buildings. Each consumption range has an ID a start range and an end range.
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5.4.2 Entity Relationship Diagram

Figure 12: ER Diagram of the System’s Database.

Range
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Figure 13: ER Diagram of the External Database.




5.4.3 Database Tables Specifications
5.4.3.1 account

# Name Type Collation Attributes Null Default Extra Action
~ 1D int(11) No None AUTO_INCREMENT . ”Change @ Drop =|Browse distinct values > Primary w More
~ 2 User_name varchar(250) utf8_unicode_ci No None o Change @ Drop = Browse distinct values > Primary w More
3 Password varchar(32) utf8_unicode_ci No None ¢’ Change @ Drop =] Browse distinct values > Primary w More
~ 4Role_ID int(11) No None .~ Change @) Drop | Browse distinct values . Primary w More
~ 5UserID int(11) No None &’ Change @ Drop =| Browse distinct values > Primary w More
~ 6 Temp int(11) No 1 o Change @ Drop = Browse distinct values > Primary w More

Figure 14: Account Table Specifications.

5.4.3.2 account_creator

# Name Type Collation Attributes Null Default Extra Action

~ 1 Creator ID int(11) No  None ./ Change () Drop | Browse distinct values /> Primary y Unique -|Index 5 Spatial 7| Fultiext
2 Created ID inf(11) No None o’ Change @ Drop | Browse distinct values /> Primary g Unique =|Index [% Spatial 7| Fulltext

Figure 15: Account Creator Table Specifications.

5.4.3.3 billing_rate

# Name Type Collation Attributes Null Default Extra Action
~ 1 Building type ID ini(11) No None & Change @ Drop = Browse distinct values ./ Primary 7y Unique =|Index w More
~ 2 Consump range ID in(11) No None «’ Change @ Drop | Browse distinct values /> Primary gl Unique =|Index w More
~ 3 Price double Yes NULL &’ Change @ Drop = Browse distinct values /> Primary 7 Unique =|Index w More

Figure 16: Billing Rate Table Specifications.

5.4.3.4 building
# Name Type Collation Attributes Null Default Extra Action
~ 1 User ID int(11) No Nene . Change () Drop - |Browse distinct values > Primary w More
21D int(11) No None AUTO_INCREMENT - Change (@ Drop ~ Browse distinct values > Primary w More
3 Name varchar(64) utf8_general_ci No None & Change @ Drop | Browse distinct values > Primary w More
4 Activation_key  varchar(25) lafin1_swedish_ci No None .~ Change @ Drop | Browse distinct values > Primary w More
5 Building_type_ID int(11) No None 4’ Change @ Drop | Browse distinct values > Primary w More

Figure 17: Building Table Specifications.

5.4.3.5 building_activation_key

# Name Type Collation Attributes Null Default Extra Action
— 1D int(11) No None AUTO_INCREMENT 7 Change (@ Drop || Browse distinct values > Primary w More
2 Activation_key varchar(25) lafin1_swedish_ci No None o Change @ Drop =] Browse distinci values  Primary w More

Figure 18: Building Activation Key Table Specifications.
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5.4.3.6 building_type

# Name Type Collation Attributes Null Default Extra Action
11D int(11) No Nome AUTO_INCREMENT . Change @ Drop = Browse distinct values ./ Primary g Unique w More
2 Name varchar(64) utf8_general_ci No  None  Change @ Drop =| Browse distinct values > Primary gl Unique w More

Figure 19: Building Type Table Specifications.

5.4.3.7 consumption_range

# Name Type Collation Attributes Null Default Extra Action

11D int(11) No None AUTO_INCREMENT . ”Change @ Drop | Browse distinct values . Primary g Unique w More
2 Started_range double No None  Change @ Drop | Browse distinct values > Primary y Unique w More
3 End_range  double No None &’ Change @ Drop || Browse distinct values > Primary g Unique w More

Figure 20: Consumption Range Table Specifications.

5.4.3.8 role
# Name Type Collation Attributes Null Default Extra Action
11D int(11) No None »’ Change @ Drop | Browse distinct values /> Primary g Unique =|Index [ Spatial w More
2 Name varchar(30) utf8_general_ci No None o Change @ Drop | |Browse distinct values > Primary gy Unique -|Index [ Spatial w More

Figure 21: Role Table Specifications.

5.4.3.9 room
# Name Type Collation Attributes Null Default Extra Action
1 Building_ID int(11) No None &’ Change @ Drop || Browse distinct values > Primary |y Unique w More
2 ID int(11) No None AUTO_INCREMENT - Change () Drop | Browse distinctvalues > Primary y Unique w More
3 Name varchar(64) utf8_general_ci No None &’ Change @ Drop | | Browse distinct values > Primary |y Unique w More
4 Description varchar(64) utf8_general_ci Yes NULL » Change @ Drop | Browse distinct values > Primary gy Unique w More
5 Limit double Yes NULL & Change @ Drop | Browse distinct values > Primary |y Unique w More
6 isMain binary(1) No None » Change @ Drop |Browse distinct values > Primary g Unique w More

Figure 22: Room Table Specifications.
5.4.3.10 room_power

# Name Type Collation Attributes Null Default Extra Action

1 Room _ID int(11) No None & Change @ Drop | | Browse distinct values / Primary g Unique =]Index [% Spatial 7 Fulltext
2 Power  double No None .~ Change @ Drop | Browse distinct values /> Primary y Unique -|Index [% Spatial T/ Fulltext
3 Time datetime No None &’ Change @ Drop || Browse distinct values /> Primary g Unique =|Index [% Spatial 7 Fulltext

Figure 23: Room Power Table Specifications.

5.4.3.11 temp_account

# Name Type Collation Attributes Null Default Extra Action

11D int(11) No None AUTO_INCREMENT . *Change @ Drop | Browse distinct values )F‘rimary w More
2 User_name varchar(256) utf8_unicode_ci No None » Change @ Drop | | Browse distinct values > Primary w More
3 Confirmation_Code varchar(32) utf8_unicode_ci No None & Change @ Drop || Browse distinct values > Primary w More
4 Account_ID int(11) No None .~ Change (@ Drop | Browse distinct values > Primary w More

Figure 24: Temp Account Table Specifications.
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5.4.3.12 user

# Name Type Collation Attributes Null Default Extra Action

11D int(11) No None AUTO_INCREMENT ,”Change @ Drop | Browse distinct values > Primary w More
2 Name varchar(64) utf8_general_ci No None o Change @ Drop | Browse distinct values > Primary w More

3 Birth_date varchar(10) utf8_unicode_ci Yes NULL " Change @ Drop | Browse distinct values > Primary w More
~ 4 Phone_number varchar(15) utf8_unicode_ci Yes NULL .~ Change @ Drop | Browse distinct values > Primary w More

5 Picture blob Yes NULL &~ Change @ Drop ] Browse distinct values > Primary w More

Figure 25: User Table Specifications.

5.4.4 Relational Database Schema

£ itrack_db.role f3 Itrack_db.temp_account
2 1D int(11) g ID :int(11)
@ Name : varchar{30) @ User_name : varchar(256)

g Confirmation_Code : varchar(32)

Je  irack doaccount g Account_ID - int(11)

2 1D int(11)
@ User_name : varchar(250)

£ Itrack_db account_creator
# Creator 1D - int(11)
@ Created_|D : int{11)

g itrack_db building_activation_key
2 1D 2 int{11)
@ Activation_key : varchar(25)

@ Password : varchar(32)
€ 4 Role_ID - int(11)

@ User_ID :int(11)

# Temp :int(11)

A

o itrack_db.building

EQ itrack_db.user # User._ID: int(11) g itrack_db.building_type
e 1D int(11) v D ini(11) A e 1D int(11)
@ Name : varchar(64) N Narhe :.varc harFEd} / @ Name : varchar(64)
5 Birth_date - varchar(10) i Ac.tw.atlon_ke\_.r : V.a.ri: har(25) X f_,f
@ Phone_number : varchar(15) # Building_type 1D - int(T1) g itrack_db.billing_rate
@ Picture : blob EG itrack_db.room i iz:ilgi_t\,rri_lf I:E;n-t(i:]:(}”}
@ llich_db room_power ! ! BUi.lqing_ID: e i Price : dz;bleg T
2 Room_ID - int(11) »— @ ID:int(11)
2 Power : double @ Name : varchar(64) {3 itrack_db consumption_range
¢ Time : timestamp © Description : varchar(54) 2 1D :int{11)
# Limit - double # Started_range : double
# isMain : tinyint(1) 4 End_range - double

Figure 26: Relational Database Schema.
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5.5 User Interfaces Design
This section discusses the design of the user interfaces. It starts with an overview about
the interfaces. Then, it mentions the rules of the interfaces design. After that, interfaces
images, interfaces objects and actions are described.

5.5.1 Overview of User Interfaces
To design the iTrack interfaces ready template was used. The INSPINIA - Responsive
Admin Theme is the chosen theme. The iTrack system has 12 interfaces: home, about,
awareness tips, change email, continue registration, dashboard, forget password, help
tutorial, profile, reset password, system features and verify email. The functionality of
some of these interfaces differs according to the user type: Admin, home resident and
Guest.

For all system user:

- The user should be able to navigate to other interfaces from the home interface.
Also, the user should be able to see advertisement area.

- The user should be able to see the iTrack team members contact information on the
about interface.

- The user should be able to send email to iTrack website on the about interface.

The user should be able to see the general, safety and saving energy tips on the

awareness tips interface.

The user should be able to see the system features on the system feature interface.

The user should be able to watch help videos on the help tutorial interface.

- The user should be able to see the consumption range coming from the utility
database on the dashboard interface (electricity bill tab)

For the guest of iTrack website:

- The guest should be able to see dummy dashboard to demonstrate what the system
will provides to him/her if he/she become a member.

For the admin of iTrack website:

- The admin should be able to sign up to the system on the sign up interface.
- The admin should be able to manage his/her profile by:
e View his/her information
e Add/delete his/her dependent
e Modify his/her information like: profile picture, full name, birth date, phone
number, change password and change email.
- The admin should be able to manage his/her building information on the dashboard
interface by:
e Add building information (building type, name and activation key), edit building
information and delete building information.
e Add room information (room name, room description, room limit and main
sensor), edit room information and delete room information.
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e View the consumption information (graph that show the consumption habit, the
percentage of the consumed limit, bill calculation).

For the home resident:

- The home resident should be able to continue registration after his/her admin
added him/her on the continue registration interface.

- The home resident should be able to manage his/her profile by:
e View his/her information
e View his/her connections.
e Modify his/her information like: profile picture, full name, birth date, phone

number, change password and change email.

- The home resident should be able to View the consumption information (graph that

show the consumption habit, the percentage of the consumed limit, bill calculation).

5.5.2 Interface Design Rules
As mentioned before the interfaces of iTrack system should be clear, user-friendly and
attractive. In order to achieve that the design of iTrack interfaces will be based on the
eight golden rules:

Strive for consistency: all the interfaces components like colors, fonts, layout, menus,
should be consistent.

Cater to universal usability: recognize the user characteristic of iTrack system like
novice or expert, education and age range.

Offer informative feedback: provide a system feedback after each interaction between
the iTrack users and the system.

Design dialogs to yield closure: give an indication about user action if it is completed
or failed.

Prevent errors: design the system in a way that users should not be able to make major
error by minimizing the typing input and making the user to choose from menu, gray
out the unneeded field, give clear messages and instructions.

Permit easy reversal of actions: give the user the ability of undoing actions.

Support internal locus of control: design the system in a way that makes the user
feels like he/she is controlling the action.

Reduce short-term memory load: design the system in a way that does not requires
the user to recall information from previous interface.
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5.5.3 Interfaces Images, Object and Actions
5.5.3.1 Admin Interfaces

Profile/Sign Up Interface

Table 39: Sign Up Interface Specifications

Screen

Sign up

Figure 27: Sign Up Interface.

Purpose Enables the user to create a new account.
Screen Object | Actions
Sign Up (Tab) | Displays to the user the information that is necessary to enter.
Profile Picture | Requires the user to choose his/her profile picture.
(Button)
Full Name Requires the user to enter his/her full name.
(Text field)
Birth Date Requires the user to enter his/her birth date.
(Text field)
Phone Number | Requires the user to enter his/her Phone number.
(Text field)
Email (Text Requires the user to enter his/her email.
field)
Password Requires the user to enter password.
(Text field-
password)
Password Requires the user to re-enter the password.
(Text field-
password)
Verification A Captcha code that determines the user is human or not.
code (Image)
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Enter the code

Requires the user to enter the shown code.

(Text field)

Cancel Enables the user to cancel signing up process.

(Button)

Submit Checking the previous fields if they are empty or they have incorrect input. It
(Button) will display an error message; else it will save the user information.

Profile/My Profile Interface

Table 40: My Profile Specifications.

Screen

Dashboard ~ System Features Awareness Tips ~ Help Tutorials ~ About ~

mpae [

iTrack / Home / Profile

My Profile My Dependants Modify Information

Masoumah

Admin

Copyright iTrack Team © 2014-2015

Figure 28: My Profile Interface.

Profile ~ ™ e / English™a

English ~

Purpose

Enables the user to view his/her profile information.

Screen Object

Actions

Profile picture
(div)

View the user his/her profile picture.

User
information

(paragraph)

Show the user his/her profile information.
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Profile/ My Dependents Interface

Table 41: My Dependent Specifications.

Screen
Home Dashboard ~ System Features Awareness Tips ~ Help Tutorials About ~ Profile ~ W e / English®
iTrack ~ Home ' Profile
My Profile My Dependants Modify Information
@ Majedah
Birth Date: 19
Phone:
Home-Resident
Figure 29: My Dependents Interface.

Purpose Enables the user to view his/her dependents.

Screen Object

Actions

Profile picture

View the user his/her dependent profile picture.

(div)

User Show the user his/her dependent profile information.
information

(paragraph)

Trash icon Enables the user to delete his/her dependent.
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Profile/ Add New Dependent Interface

Table 42: Add New Dependent Specifications.

Screen
Add new dependent
Full Name
&
0 Phone Number
New Dependent
c Add Dependent
Copyright Track Team © 201420
Figure 30: Add New Dependent Interface.
Purpose Enables the user to add new dependent.

Screen Object

Actions

Up Arrow Enables the user to hide add new dependent area.
Profile picture | View the user the default picture of his/her dependent.
(div)

Full Name Requires the user to enter dependent’s full name.
(Text field)

Email (Text Requires the user to enter dependent’s email.

field)

Phone Number | Requires the user to enter dependent’s Phone number.
(Text field)

Cancel Enables the user to cancel adding new dependent process.
(Button)

Add dependent | Enables the user to Add his/her dependent.

(Button)
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Profile/ Delete Dependents Interface

Table 43: Delete Dependent Specifications.

Screen
Figure 31: Delete My Dependent Interface.
Purpose Enables the user to delete his/her dependents.
Screen Object | Actions
Confirmation Display a confirmation message to the user.
message
(paragraph)
Cancel Enables the user to cancel deleting his/her dependent process.
(Button)
Delete (Button) | Enables the user to delete his/her dependent.
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Dashboard/ Building/Room Information Interface

Table 44: Building/Room Information Specification.

Screen

Bullding Information

S ———

CopyrightTrack Team © 20142015
Figure 32: Building/Room Information Interface.

Purpose Enables the user to view his/her building information.
Screen Object | Actions
My Building Requires the user to choose his/her building.
(dropdown
list)
Room Requires the user to choose his/her room.
Information
(dropdown
list)
Edit icon Enables the user to edit his/her building/room.
Plus icon Enables the user to add new his/her building/room.
Trash icon Enables the user to delete his/her building/ room.
Up Arrow Enables the user to hide building/room information area.
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Dashboard/ Add New Building Interface

Table 45: Add New Building Specifications.

Screen
add New sulding
SuldingType  Selectaption.
Cancel
Figure 33: Add New Building Interface.

Purpose Enables the user to add new building.
Screen Object | Actions
Building Type | Requires the user to choose his/her building type to specify consumption
(Drop down value.
list)
Building Name | Requires the user to enter his/her building name.
(Text Field)
Activation Key | Requires the user to enter his/her activation key.
(Text Field)
Cancel Enables the user to cancel adding new building process.
(Button)
Save changes Enables the user to save his/her changes.
(Button)

70




Dashboard/ Edit Building Information Interface

Table 46: Edit Building Information Specifications.

Screen

o ingsll:ldlrrrl:a':':: Select option..

=]
Figure 34: Edit Building Information Interface.

Purpose Enables the user to edit his/her building information.
Screen Object | Actions
Building Type | Enables the user to edit his/her building type.
(Drop down
list)
Building Name | Enables the user to edit his/her building name.
(Text Field)
Activation Key | Show the user his/her activation key.
(Text Field)
Cancel Enables the user to cancel editing building information process.
(Button)
Submit Enables the user to save his/her changes.
(Button)
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Dashboard/ Delete Building Information Interface

Table 47: Delete Building Information Specification.

Screen
Figure 35: Delete Building Information Interface.
Purpose Enables the user to delete his/her building.
Screen Actions
Object
Cancel Enables the user to cancel deleting building information.
(Button)
Delete Enables the user to delete his/her building.
(Button)
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Dashboard/ Add New Room Interface

Table 48: Add New Room Specifications.

Screen

Figure 36: Add New Room Interface.
Purpose Enables the user to add new room in his/her building.
Screen Object | Actions
Room Name Requires the user to enter his/her room name.
(Text Field)
Room Requires the user to enter his/her room description.
Description
(Text Field)
Room Limit Requires the user to specify room’s limit.
(Text Field)
Main Sensor Requires the user to specify if this room has the main sensor or not.
(Checkbox)
Cancel Enables the user to cancel adding room process.
(Button)
Add Room Enables the user to complete adding room process.
(Button)
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Dashboard/ Edit Room Information Interface

Table 49: Edit Room Information Specifications.

Screen
e R

Figure 37: Edit Room Information Interface.
Purpose Enables the user to edit room information.
Screen Object | Actions
Room Name Enables the user to edit room’s name.
(Text Field)
Room Enables the user to edit room’s description.
Description
(Text Field)
Room Limit Enables the user to edit room’s limit.
(Text Field)
Main Sensor Enables the user to edit the status of the room’s sensor.
(Checkbox)
Cancel Enables the user to cancel editing room information process.
(Button)
Submit Enables the user to complete editing room information process.
(Button)
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Dashboard/ Delete Room Interface

Table 50: Delete Room Specifications.

Screen
S o |

Figure 38: Delete Room Interface.
Purpose Enables the user to delete room.
Screen Actions
Object
Cancel Enables the user to cancel deleting room process.
(Button)
Submit Enables the user to complete deleting room process.
(Button)
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5.5.3.2 Admin & Home Resident Interfaces

Profile/ Verify Email Interface

Table 51: Verify Email Specifications.

Screen

Verify Email

Yout email is verified and your account is active now!
Figure 39: Verify Email Interface.

Purpose Notify the user if his/her account has been verify or not.
Screen Object | Actions
Confirmation Show the confirmation message of verifying email.
message (div)
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Profile/ Sign in Interface

Table 52: Sign In Specifications.

Screen
,,m,,l Dashboard SysemTesiies  ANrenessTISS:  HelpTutodals®  Abolts  PromeS B r English
Copyright (Track Team © 2014-2015

Figure 40: Sign in Interface.

Purpose Enables the user to sign in to the system.

Screen Object | Actions

Sign in (Tab) Displays to the user the information that is necessary to enter.

Email (Text Requires the user to enter his/her email.

field)

Password Requires the user to enter his/her password.

(Text field-

password)

Sign in Checking the previous fields if they are empty or they have incorrect input

(Button) it will displays an error message, else it will lead user to enter to the

system.

Forget Enables the user to request new password in case he/she forget his/her

Password password.

(Link)

Sign Up (Link)

Redirect the user to the sign up tab.
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Profile/ Forget Password

Table 53: Forget Password Specifications.

Screen

Figure 41: Forget Password Interface.
Purpose Enables the user to change his/her password in case he/she forgot it.
Screen Actions
Object
E-mail (Text | Requires the user to enter his/her e-mail.
field)
Cancel Enables the user to cancel forgetting e-mail process.
(Button)
Submit Enables the user to complete forgetting e-mail process.
(Button)
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Profile/ Reset Password

Table 54: Reset Password Specifications.

Screen

Reset Password

New Password A block of help text or eror messages

Re-enter Password | sseeeees ‘ A block of help txt or error messages

Figure 42: Reset Password Interface.

Purpose

Enables the user to reset his/her password.

Screen

Object

Actions

New
Password
(Text field-
password)

Requires the user to enter his/her new password.

Re-Enter
Password
(Text field-
password)

Requires the user to re-enter his/her new password.

Submit
(Button)

Enables the user to complete reset password process.
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Profile/ Edit General Information

Table 55: Edit General Information Specifications.

Screen
ETE] -~ o \ o enork- e o S o geh
[ s |
Figure 43: Edit General Information Interface.
Purpose Enables the user to edit his/her general information.

Screen Object

Actions

Profile Picture

Enables the user to edit his/her profile picture.

(Button)

Full Name Enables the user to edit his/her full name.

(Text field)

Birth Date Enables the user to edit his/her birth date.

(Text field)

Phone Number | Enables the user to edit his/her Phone number.

(Text field)

Cancel Enables the user to cancel editing process.

(Button)

Submit Checking the previous fields if they are empty or they have incorrect
(Button) input. It will display an error message; else it will save the user

information.
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Profile/ Change Email

Table 56: Change Email Specifications.

Screen
Change Email
Figure 44: Change Email Interface
Purpose Enables the user to change his/her e-mail.

Screen Object

Actions

New E-mail Requires the user to enter his/her new e-mail.

(Text field)

Re-Enter Email | Requires the user to re-enter his/her new e-mail.
(Text field)

Cancel Enables the user to cancel changing password process.
(Button)

Submit Enables the user to save his/her changes.

(Button)
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Profile/ Change Password

Table 57: Change Password Specifications.

Screen
Change Password
0Old Password
New Password
Re-enter Password
Figure 45: change Password Interface.
Purpose Enables the user to change his/her password.

Screen Object

Actions

Old Password
(Text field-

password)

Requires the user to enter his/her old password.

New Password
(Text field-
password)

Requires the user to enter his/her new password.

Re-Enter
Password (Text
field- password)

Requires the user to re-enter his/her new password.

Cancel (Button)

Enables the user to cancel changing password process.

Submit (Button)

Enables the user to save his/her changes.
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Dashboard/Building information

Table 58: Building Information Specifications

Screen
um Home Dashboard ~ System Features Awareness Tips ~ Help Tutorials ~ About ~ Profile ~ B e English 8
Figure 46: Building Information Interface.
Purpose Enables user to see the information of his/her building and room.

Screen Object

Actions

My Building Enables the user to specify his/her building name to see the information
(Drop down associated with the chosen building.

list)

Room (Drop Enables the user to specify his/her room name to see the information
down list) associated with the chosen room.

Building/room | Show the building/ room information for the selected one.

information

(paragraph)

Up Arrow Enables the user to hide his/her building/ room information.
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5.5.3.3 Home Resident Interface

Profile/ Continue Registration Interface

Table 59: Continue Registration Specifications.

Screen

Continue Registration

Fill the following form with your information to continue your registration at iTrack!

Profile Picture Choose File | No file chosen

Full Name Khadijah Ahmad Al Safwan
Birth Date 11/10/1988
Phone Number

(056) 663-4829

Password

Password ‘ | ‘

Verification Code

Figure 47: Continue Registration Interface.

Purpose

Enables the use to continue his/her registration.

Screen

Object

Actions

Profile
Picture
(Button)

Requires the user to choose his/her profile picture.

Full Name
(Text field)

Requires the user to enter his/her full name.

Birth Date
(Text field)

Requires the user to enter his/her birth date.

Phone
Number
(Text field)

Requires the user to enter his/her Phone number.

Password
(Text field-
password)

Requires the user to enter password.

Password
(Text field-
password)

Requires the user to re-enter the password.

Verification
code (Image)

A Captcha code that determines the user is human or not.

Enter the Requires the user to enter the shown code.
code (Text

field)

Cancel Enables the user to cancel signing up process.
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(Button)

Submit
(Button)

Checking the previous fields if they are empty or they have incorrect
input. It will display an error message; else it will save the user
information.

Profile/ My Connections Interface

Table 60: My Connections Specifications.

Screen
Home Dashboard ~ System Features Awareness Tips = Help Tutorials = About ~ Profile ~ W e / Englishm
My Profile My Connections Medify Information
O Mona
Birth Date: 1990-04-16
Zinab
Figure 48: My Connections Interface.

Purpose Enables the user to view his/her dependents.
Screen Actions
Object
Profile View the user his/her dependent profile picture.

picture (div)

User Show the user his/her dependent profile information.
information

(paragraph)

Trash icon Enables the user to delete his/her dependent.
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5.5.3.4 Home Resident & Admin &Guest Interfaces

Home Interface

Table 61: Home Specifications.

Scree

HOME DASHBOARD SYSTEM FEATURES AWARENESS TIPS HELP TUTORIALS ABOUT PROFILE

EMONTX

AN OPEN SOURCE SENSOR NETWORK REPRESENTS OUR ITRACK
HARDWARE. EMONTX V3 PROVIDES REAL TIME SENSOR
INFORMATION THAT WE PRESENT TO YOU IN YOUR
DASHBOARD.

> GOTO DASHBOARD

g Copyright iTrack Team © 2014-2015 Z6KoB

Figure 49: Home Interface.

Purpose

Entrance gate of iTrack that have links to all system interfaces.

Screen Object

Actions

Logo Enable the user to go to the home page from any page.
Dashboard Enables the user to go to the dashboard interface.
(Tab)

System Enables the user to go to the system features interface.

Features (Tab)

Awareness Enables the user to go to the awareness tips interface.
Tips (Tab)

Help tutorials | Enables the user to go to the help tutorial interface.
(Tab)

About (Tab) Enables the user to go to the about interface.

Profile (Tab)

Enables the user to go to the profile interface.

Advertisement

area.

Show some advertisement to the user.
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Help Tutorial

Table 62: Help Tutorial Specifications.

Screen
Figure 50: Help Tutorial Interface.
Purpose Guide the user how to use the system.
Screen Object | Actions
Get Started Provides to the user videos of how to start using the system.
(Tab)
Dashboard Provides to the user videos of how to use the dashboard of the system.
Tutorials (Tab)
Profile Provides to the user videos of how manage his/her profile.
Tutorials (Tab)
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About/iTrack Team

Table 63: iTrack Team Specifications.

Screen
Track Team
Figure 51: iTrack Team Interface.
Purpose Provide the iTrack team members information to the user.
Screen Object | Actions
ITrack Team Displays the development tram’s contact information.
(Tab)

88




About/ Contact us

Table 64: Contact Us Specifications.

Screen
un Home Dashboard ~ System Features Awareness Tips ~ Help Tutorials ~ About ~
Contact Us
[ senaismat |
Figure 52: Contact Us Interface.
Purpose Enables the user to send email to iTrack website.

Screen Object

Actions

Contact Us
(Tab)

Displays the iTrack contact information.

Send us mail

(Button)

Enables the user to send an e-mail to iTrack.
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Awareness Tips

Table 65: Awareness Tips Specifications.

Screen
Home Dashboard ~ System Features Awareness Tips ~ Help Tutorials ~ About ~ Profile ~ B e English »
’, General Electricity Awareness
Figure 53: Awareness Tips Interface.
Purpose Give the user some devices to increase his/her awareness.

Screen Object

Actions

General Tips
(Tab)

Displays General tips to the user.

Safety Tips Displays Safety tips to the user.

(Tab)

Saving Energy | Displays saving energy tips to the user.
Tips (Tab)
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System Features

Table 66: System Features Specifications.

Screen
Fuly Secure
o Felabi
Easy to Use
o Accurte
eveloper Frendly
Figure 54: System Features Interface.
Purpose Enables the user to know about ITrack system features.
Screen Actions
Object
System Displays to the user the information of the system features.
features
(Tab)
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Dashboard/Building Power (General Power)

Table 67: Building Power (General Power) Specifications

Screen
Home  Dashboard +  SystemFeatures  AwarenessTips+  HelpTutorials=  About~  Profile « Mg | English
Tk | e | Acive Pge
Bulding Power  _ Electricity Bl BuildingInformation
General Power
MyBuildings  Select option.. ' m.am;m
B e el i R B 2
.
Figure 55: Building Power (General Power) Interface.
Purpose Enables the user to see the power consumption of his/her building.
Screen Actions
Object
My Building Enables the user to choose his/her building.
(Drop down
list)
Time Enables the user to specify the time duration for displaying the
Duration consumption in the graph.
(Radio
button)

Go (button)

Show the user his/her consumption in the graph and the consumed

limit, and calculate the user bill.

Graph

Displaying the user’s consumption habit based on selected building and

the specified time duration.

Total Limit
(Pointer)

Displays the limit of the building’s main sensor according to selected

building (Drop down list).

Your Bill

Displays the bill of the building according to selected building (Drop
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(Pointer) down list).

Dashboard/Building Power (Specific Power)

Table 68: Building Power (Specific Power) Specifications.

Screen
Figure 56: Building Power (Specific Power) Interface.

Purpose Enables the user to see the power consumption of specific sensor.

Screen Actions

Object

Sensor/s Enables the user to choose sensor/s.

(Drop down

list)

Time Enables the user to specify the time duration for displaying the

Duration consumption in the graph.

(Radio

button)

Go (button) Show the user his/her consumption in the graph and the consumed
limit, and calculate the user bill.

Graph Displaying the user’s consumption based on selected building and the
specified time duration.

Limit Displays the limit of specific sensor.

(Pointer)

Tips (Text Displays tips to the user according to limit reading.

Area)
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Dashboard/Electricity Bill

Table 69: Electricity Bill Specifications

Screen
Figure 57: Electricity Bill Interface.
Purpose Enables user to see the billing rate.
Screen Actions
Object
Building Type | Enables the user to specify building’s type to see the billing rate
(Dropdown associated with the chosen building type.
list)
Billing rate Show the user the consumption range and the amount of required
table money for that range according to the selected type.
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5.6 Detailed Design
This section is divided to three sub sections. First, design of system component that
represents the class diagram of iTrack system. Then, sequence diagram sub-section that
shows the sequence of user action in each use case. After that, an interface objects and
action section discusses the error messages and confirmation messages of the iTrack
system.

5.6.1 Design of System
iTrack software is developed using Model View Controller (MVC) architecture. The
view interfaces were described in details on 5.5 User Interface Design. In this section,
detailed design of the model and controller is presented. Also, iTrack has three
background processes that will be described in this section.

5.6.1.1 Model Classes

The Model classes are used to hold and encapsulate the data coming from iTrack
database. The use of model classes eases the access and transfer of objects between
pages. The design of the model classes is a match to the database mapping presented on
section 5.4.4 Relational Database Schema Figure 58 below show the model classes of
iTrack.

Temp_Account
Role Room
1D: int
ID: int Password: char Building_ID: int Room_Power
Name: char User_name: char Description =y Power: int
o Lo g Room_ID: int
+ getiDy) + getiD(): int - isMain: int = o
+ getNa + getPassword(): char _ Limit int Time: int
+ setiDjint) I + getlser (). char - Mame: char -
+ setName{char): void + setiDiin +
+ setPassword|char): void + getBuilding_ID{: int ——-1+
+ setUser_name{char): void + getDesaiption(: char +
+ getlD{): int .
Account + getisMain{) "
+ getlimit])
1D: int + getMame{): char
Password: char Account crealor + setBuilding_ID{int): void
Rele_|D: int i + setDesoription{char): void|
User_|D: int — Created_ID: int + setlDjint): void
User_name: char [————— - Crester_IDtint + setishain)
+ + getCreated IOV} int + ==tLimitl) .
. . - = + setMame({char): void
+ ole i
. :E:ESEIJIE?': " il:tt : : Consumption_range
+ getUser_name(): int —_— - End_Range: double
+ setlD{int): void T - ID:int
+ sEthss'.\-':r:I_:msr:-:_\-':}i::l Building_type - Started_Range: double
+  setRole_|D{int): w
+ ID: int + getEnd_Range(): double
+ setUser_ Mame{int): veid Building - MName: char + getlD{): int
—_— N + getStarted_Range{): double
- Activation_Key: int + getiDiy int + szetEnd_Range{double): void
- Building_Type_ID: int + gethame): char + setiDfint): void
User - ID:int Rl (it} void + setStarted_Range{double): void
Mame: char + setMame{char): void =

Birth_Date: int - User ID:int
IC: int —
Mame: char getActivation_Key(): int

+
Phone_Mumber: int + getBuilding_Type_ID{): int —
Picture: byte +  getlD): int Billing_rate Building_Activation_Key
+
+ getBirth_Date{) F_‘___ﬂ—~ + Building_Type_ID: int - Activation_Key: int
+ getlD{): int + n_Key(int): void - Consump_Range_|ID¥: int - ID:int
+ gethame(): char + setBuilding_Type_ID{int): void - Frice: double
+ getPhone Number() +  setlDjint): voi — - + getAdtivation_Key()
+ getPicture(): byte + setName + getBuilding_Type_ID{): int + getlD{): int
+  setBirth_Date() + setUser Y + getConsump_Range_[D{): int + sethctivation_Key()
+ setlDjint) il + getPrice{): double + setlD{int): void
+ setName{char): void + setBuilding_Type_|D{int): void
+ setPhone_Number) + setConsump_Range_|Dyint): void
+ setPicture{byte): void + setPrice(double): void

Figure 58: Model Classes Diagram
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5.6.1.2 Control Classes

The control classes are the heart of iTrack. They are the place where all the
functionalities are implemented. iTrack control classes houses the logic and control the
flow of information from/to view interfaces. The following figures show the internal
structure of the individual control classes of iTrack.

Header

- UserRole: var

__construct(): var
DashboardList{): var
Dashboard TabsHeader(): var
Profilelist(): var
ProfileTabsHeader(): var

B

Figure 59: Heder Control Class Diagram

Profile

- Acocount_Creator Ohbj: var

- Account_ Obj: var

- Database_Connecion_Obj: var
- User_Obj: var

__construct(): var
AccountinformationBy| D{var): var
AccountinformationByUser|D{var): wvar
AddDependent{var, var, var): var
ChangeEmail{var): var
ChangePassword{var, var): var
DeleteDependent{): var
ForgetPassword{vary var

geticoount Obij(): var

getlUser_Obj{): var
MedifyGeneralinfo{var, var, var, var): var
Reserved Email{var): var
SendEmail{var, var, var, var): var
Signin{var, var): var

SignUp{var, var, var, var, var, var): var
UserDependentsAcoounts{var): var
Userinformation{vary var
ViewlserConnections(): var
ViewlUserinformation{var, var): var

I T A A S S S TR A T A T S N

Figure 60: Profile Control Class Diagram
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Dashboard

Building_0Cbj: wvar

Building Type_Amay: var
Building Type_0Cbj: var
Database_Connection_Obj: var
ishlain: var

Mybuilding_Amay: var
MyRoom_Amay: var

Power: var

POWET_SImay: var
Room_input_amay: wvar
Room_Obj: var

Templlser: var

Time_amay: var

User|D: var

UserRlole: var
valid_Activation_keys_amay var

T

__construct(): var
Add_Building_Informationfvar, var, var): var
Add_Reoom_Information{var, var, var, var, var); var
Building_Mames{var): var

Building_Type{): var

ched_hasMain{): var
Delete_Building_Information{var): var
DeleteRoom_Informationfvar): var
Edit_Building_Informationfvar, var, var, var): var
Edit_Room_Information{var, var, var, var, var): var
getbill_Calculation{): var
getBuilding_Obij{}: var
getBuildingType_Obij{): var
getDuration{var): var

getGeneralLimit(): var
getGeneralReading{var): var

gethain(): var

getRoom_Obj(): var

my_amay(): var

Room_Mames(): var

soript_function{var, var, var, var): var
valid_Activation_keys{var): var
valid_AddRoom_Main{wvar} var
valid_Building_Mame{var): var
valid_EditRoom_Main{wvar, var): war
valid_Room_Name{var): var
View_Building_information{): var
View_Building_Mames{): var
View_Building_Type(): var
View_Edit_Building_Type): var
View_General{): var
View_Room_information{): var
View_Room_MNames(): var

wview_tips(): var

ViewBuilding_Rate{): var

Figure 61: Dashboard Control Class Diagram
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DatabaseConnection

+ connection: var
- [DBMame: var

- hostMame: var
- Password: var

- userMame: var

__construct(y var
closeConnedicn{): var
Connech): var
DBConnecty var
executelueny{var): var
showResultsTable{var): var

ok ok

Figure %Y : Database Connection Control Class Diagram

ResetPassword

- Database_Connedicon_Obj: var

__construct(): var
ChangePasswordfvar, var, var): var
SendEmail{var, var, var): var
Verifylnformationfvar, var): var

-

Figure 63: Re-set Password Control Class Diagram

VerifyEmail

- Database Connection_Obj: var

__construct(): wvar
SendEmail{var, var, var): var
verifyEmail{var, var): var
Verifylnformation{var, var): var

P

Figure 64: Verify Email Control Class Diagram

ContinueRegistration

- Account_Obj: var
- Database_Connection Obj: var
- User_0Obj: var

__construct): var

ContinueRegistrationfvar, var, war, var, var): var
getiocoount Obj(): var

getlUser_Objl): var

SendEmail{var, var, var, var). var
serllserlnformation{): var
setAcoountinformation{var): var
Verifylnformaticn{var, var): var

T I

Figure 65: Continue Registration Control Class Diagram
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ChangeEmail

- Database Connection_Obj: var

__construct(); var
ChangeEmail{var, var): var
SendEmail{var, var, var) var
Verifylnformation{var, var): var

+ o4 4

Figure 66: Change Email Control Class Diagram

5.6.2 Sequence Diagrams
5.6.2.1 Validate Verify Input

% Any Form Database

Admin/ Home Resident

\ T T
| ] |
loop } | |
[ |
[Validate inpul] Fill information() | :
>
B I
| |
| I
| |
T |
| |
loop i ;
e | |
[Verify inpuf] Submit() | 1
|
|
Verify input(info) !
ACK()
< ________________

Figure 67: Validate Verify Input sequence diagram.

5.6.2.2 Specify Language

% Any Interfaces

Admin/ Home Resudent/
Guest |

| |
| Choose the language() |

Update page()

Figure 68: Specify Language Sequence Diagram.
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5.6.2.3 Sign Up

Sign Up Interface Mail Semner Verify Email Databasa
Interface
Admin
! T
s
1 ign upi) -
consider Ruf/

[ alidate/|Verify inputs]

alt

[Wrong ingut]
|

Emor message()

Sign up() o
[Right imguf]
e
|
alt 1
) : |
[Successfully insetred] Verfication message |
|
Confimation() | |
| |
Varify email() ! :
| - Verify email) |
| __Ackg
|
! !
T T
alt A | |
_ | Confirmation message()
[Succegsiuly insertad] : Confirmation of activation() (J :
Fan| | [ O |
| |
: Emor message()
r
I L T
I J el [y A S
Fai] | !
| ?]“—_l Emor message()
|
|
e

o

Figure 69: Sign Up Sequence Diagram.
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5.6.2.4 Sign In

% Home Sign in Interface Database

Admin / Home Resident
|

I I

consider ref / : :
| |

[ | 1
|

vaIidateiYerily inputs]

! Sign in()
|
| Check info()
: Authorization()
|
; -
at : | Welcome Imessag]e() !
[Authorizel] dj‘<— ——————————— JI- ___________ —[JJ
| | | I
_____________________ e B ity R
[Not authgrize] | |
: | Emor message() |
! |
! ! |
. | |
| | I

Figure 70: Sign In Sequence Diagram

5.6.2.5 Forget Password

Sign in Interface Forget Password Mail Server Resst Password Databass
Interface Interface
Admin / Home Resident
I T T T T T
I I I I I I
Fomget password
n getp 0. | | | | |
. I I I
| ! |
| | |
consider Ref | | |
/ | | |
[V erify { lidate inputs] | | |
] ] ]
| | |
| | |
T T T
alt Reset password | | |
[Exist amal] - L message() | : :
|  Change password() | o | | |
T 1 1 |
| | | |
: : Warily user() |
| | :J
- 0 0 0 |
consider Ref/} ; I L :
[Verify ]Validate inputs] | ! |
1 1 |
| | |
| | Reset password() -
| | ACKD)
I I ==
| |
alt I I ]
[Upddual l : Confirmation of resel Canfirmation m555|599ﬂ
pos | | passwond() |
| [ N |
- | | T |
I I I I I I
ettt ittt == === |m==mmmmmmmm - F-==mmmmmm - iz---=-- - 1---
[Fail] : : : : Ermor message() :
! | | | |
T I I I I I
| | | | 1 |
L I I I I I
""""""""""""" e e e
(] ist i :
[Unexis ernai] I FEmrmessageE] : :
I I I I I
! | | | | |
! I I I I I
| | | | | |
| 1 1 1 1 1

Figure 71: Forget Password Sequence Diagram.
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5.6.2.6 View Profile Information

9 Profile Database
AN
Admin /Home resident
|

consider Ref

[Signin] |
1
. ilely " X
,_I., My profile() - ! View profile :
information(} |
| -
i
| _ Prfle inormsion) _ U
alt

[exist infg] j | Show information()

[not exist infa]
i Emor message])

Figure 72: View Profile Information Sequence Diagram.
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X

Admin
|
|
|

5.6.2.7 Add New Dependent

X

Home Resident
|

Ci rea1l.E| account()

Mail server

Set Password
Interface

D atabass

consider Rel‘l/

[Validat

n 1 Verify inpits]

alt

[Right]in

puf]

alt 4
[Sugci

bs]

Verify email()

loap /‘l

Fill password()

Insert user info()

Confirmation messagea()

Emor message(]

[Faiq

e

'
'
1
|
'
'
'
'
'
'
1
'
'
|
'
'
|
'

—_———
'
'
1
'
'
'
'
'
'
'
1
|
'
1
|
'
'

[Wrong

imput]

|
I
|
|
_____ [ R,
I
|
|
|
1

|
—[ljd—_l Ermor message() :
|
|
|

Emor message() :
[J:_] |

e —_— =

—_———r R - — —

Figure 73: Add New Dependent Sequence Diagram.
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5.6.2.8 View/Delete Dependent

% Profile Database
Admin
| T \
consider Ref / : }
[Sign in] : : }
1 1 L
! My dependents) _ | View dependent ‘
information() o 1
-« Dependents()
alt N
[View]
alt

[has depgndents] Show dependents()
C

[Delete] Delete dependent() |
Warning message()
|
alt delete dependent(admin email, dependet email)
| .
[Yes] ACK()
< 77777777777
alt \
| S—

|
[Sligcess) Confirmation message()
C |

|
S U o [EE

[Faill |
Error message() |
G !

........ L -____-__-_-__-__-_-__-_-_--__-_-__-____-+_-_-_--__-_-__.
[No] |
o |
o = |

Figure 74: View/Delete Dependent Sequence Diagram.
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5.6.2.9 Edit Profile Information

E Database
M

Admin /Home resident
1

consider Ref

[Signin]

Medify information()

|
I
1,

|-
bl Retrieve profile information{UID)
-
Profile information()

e — - T ‘
consider Ref/ T
. o . |
[Validate]Merify inputs] \
alt |
[Comect ihgut] Update building infe{building info) — !

alt T
[Succeds] | Confirmation message() J|
[Fail

Emror message])

[Incomecy igput] Emor message()

Figure 75: Edit Profile Information Sequence Diagram.
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5.6.2.10 Change Email

P rofile Mail server Change Email Database
Interface
Admin/ Home resident
| T T T T
consider Ref : : i :
[Signin] | ! : : :
i Change email() ___: : : :
l I I I
| |
Change email form() | l |
r ' \ \
cnnsidurﬁﬂ/) | | |
| | |
[Validation/ ¥ &rify inpuis] | | |
| | |
] | |
alt ! Change email() ! > !
[Right input] | ACK() |
== A—————— === Tt
| |
| | |
Confirmation message() | |
Verification messagu{:___: : :
T | |
Verify email | | |
ﬁl: ] - | |
! L Verify informationg |
| - |
| L
| ACK()
[ | |
alt .~ | Change email() i
- |
[verified ] | ACK()
I e
|
alt | :l Confirmatiom
[S uccesdfully insertead] : 0 meseage() :
______ L I e
[Fail] ! |
| Ermor message()
| E |
[ |
ol [ |TTT TS T eT AT B I [
[not verified | |
: | Ennlmassagel{ln
1
_______________________________ N (N
[Wrong input#

E;l Emor messagel)

Figure 76: Change Email Sequence Diagram.
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5.6.2.11 Change Password

% Profile Database
Admin/ Home resident
! ! !
consider Ref / i i i
A |
[Sign in] | I I
| Change password() | |
1 - I
|
1
rd form()

Change passwo
(

consider Ref /

[Validate/ Verify inp{t]

alt

[Comect password]

Change password()

alt
[Update successffu

e

Confirmation message()

[Incorrect password]

Ermor message()

S VIR

Figure 77: Change Password sequence Diagram.

5.6.2.12 View Help Tutorials

X

Admin/Home
Resudent/Guest

-~

Any Interface

Help tutorial
Interface

Help tutorial() |

QOpen()

ki

Figure 78: View Help Tutorials Sequence Diagram.
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5.6.2.13 View iTrack Team/ Contact us Information

Interface

% Any Interface Aboutinformatior]

Admin/Home

Resudent/Guest 1
| |
I About() |

-

Open()

"}

Figure 79: View iTack team/Contact Us Information Sequence Diagram.

5.6.2.14 Send Contact Message

2 Caontact Us Mail Interface
iy Interface

Admin/ Home

|

resident /Guest

I
| |
| Send us mail{) | |

1

Send{)

Figure 80: Send Contact Message Sequence Diagram.

5.6.2.15 View Awareness Tips

Any Interface Awareness Tips
Interface

Admin/Home

s

Resudent'Guest |
|

| Awareness tips() |

I
|
|
|
H bﬂ Open() - :
>
|
!

Figure 81: View Awareness Tips Sequence Diagram.
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5.6.2.16 View system Features

X

Admin/Home
Resudent/Guest
|

| System features()

Any Interface

System Features
Interface

4

Figure 82: View System Features Sequence diagram.

5.6.2.17 View Building Features

A

Admin/ Home resident

Dashboard

Database

consider Ref /

[Sign in]
Building information() > |
Retrieve building informatio n(EmaiI)}
| -
Building information() |
alt i
[Exist info] View building info() }
C |
|
|
____________ ! U N
[Not exist] }
Emror message() }
ﬁ; |
T \
|

Figure 83: View Building Features Sequence Diagram.
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5.6.2.18 Add/ Edit/ Delete Building Features.

% Dashboard Database
Admin
1 T T
consider Ref i i
- | |
[Sign in]| | |
| 1 I
| Building info() | I
Retreive building info(ID) o |
Building info()
.é ________________________
alt Add() |

[Does ndt has info]

L
View add building form()

consider Ref/
%Iidatef Verify inputs]

[Egrrect info]

Add building info(building info)

a1/

Confirmation message()

[Bucess]
1 .. [
[Fail] |
Ermor message() |
1
|
b e e S -
[Ingorrect info] |
:l Error message() |
[ |
L |
______ I PR PRI
[Has info : :
| |
| |
alt 4 | |
[Add [npw building] Add() | |
g |
|
View add building form() |
|
consider Ref :
[Veldate/V erify inputs] !
[ :
1
alt Add building info(building info) - |
[Clotrect input] ACK()
{ ________________________
all/ |
T Confirmation message() |
[Biiccess] |
T F----A
[Fail Emor message() :
]
L ___ L Lo __]
[Incprrect input] |
Ermor message() !
rT‘——I !
_____ o o P——
[Edit|bpilding info] I I
Edit() ! :
> |
View edit building form() I
1
consider Ref |
1 |
[Validate! Verify inputs] |
1 T
alt |
Warning message() |
[Cofrect inpuf] C |
|
Update building info(building info) ___1
ACK()
e ]
Confirmation message() :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 4,,,,,




Fail|

|J'1'-—_| Emor message()

fe]

[Incprrect input]

|
|
|
N E
|
|
|
|
i

Emor message()

[Delgts building]

Deleta()

.
-

T

|

Waming message() |

() |
- |

Delate building()

v

Fhin

Dielete successiully]

|
Emor message() :

=z
o

b !

[No

LU EPEpEp

|
Emor message()

¢

Figure 84: Add/ Edit/ Delete Building Features Sequence Diagram.
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5.6.2.19 View Room Features

% Dashboard Database
Admin/ Home resident
| I I
! ! !
consider Ref /' i : ;
[Sign in] : : }
| I I
| Room info | |
0 ol |
Retrieve room info(BID) |
Room info()
{ _______________

7
alt |
[Exist info] View room info() }

[5 ; |
|
|
____________ e .
[Not exist] }
Error message() }
ﬁ; |
T \
|

Figure 85: View Room Features Sequence Diagram.
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5.6.2.20 Add/ Edit/ Delete Room Features

X

Admin

Dashboard

Database

consider Ref

[Sign in] I
i Room info()
Retrieve room info(user email building ID) |
Room info()
e ——_—_———————_———————

alt |
1
[No room info| |
consider Ref i
[Validate/Vefify Inputs] :
|
alt Add room info(room info) ___l

[Correct inpit] ACK()

e ———_———————————— =]
alt :
[Added sudcessfully] Confirmation message() 1
________ I U I

: |
[Fail] Ermor message() |
|
1
__________ S .
[Incorrect input] :
p Error message() |
C 1
1
___________ - e e e e e e e e e e e e — = - ______________________________l_________________
[Has info] -:
T
alt |
[Add] :
consider Ref :
[Validate/VEiify input] !
alt o I
Add room info() |
[Correct injuf] ACK()

e ————————————— ————
alt |
[Success] Confirmation message() 1

i 1
[Fail] :

Ermor message() |

C '
_________ D, -
[Incorrect ingut] ]

Error message() |
( : 1
| |

__________ o g
[Edit] Edit room info() | 1
|

J;l View edit room info form() :

!
consider Ref |
|
[Validate/V]etify Inputs] 1
1
alt :
[Correct inpyt] []‘tl Warning message() (
1
alt Update room info() |
ACK
[Yes] e — —— —————— 0_ ______

[Succegs]

Error message()
[ ;
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[Na] I
[J;
fncomectqged ] e
[‘_‘| Emor message()
-

B T LT T e LTI T

|
|
T
L
|
|
|
T
| |
t
|
|
|
|
|
|

[Delete] Delete room infof) |
Confirmation message()
alt
Delete room (room I0)
el ACK]) tm
.ﬁ_ _________________
alt T
|
[Sucoess] Confirmation message() :
|
R £ e R L EEEEE RS R R e TP PP PP PP PR EEPEREE e
[F ail] Emor message() |
|
|
|
[No] ]
I
[ l |
H |
|

Figure 86: Add/ Edit/ Delete Room Features Sequence Diagram.

5.6.2.21 View Billing Rate

% Dashboard Database

Admin/Home resident/Guest

Billing rate()

Retrieve billing rate()

Billing rate
. ___5 '_'_9__9___:U
alt

|

|

|

|

[Success] Display info() :
G |

|

|

|

|

Error Message() :

|

= |
!

Figure 87: View Billing Rate Sequence Diagram.
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5.6.2.22 View Sensor Reading

g Dashboard Database
AN
Admin/ Home resident
consider Ref /I | |
| |
[Sign in] 1 1 |
| 1 1
| Snecif R | |
n pecific power() - 1 |
-
Retrieve sensorroom() . |
Lani
sensonroom{)
o mend J
-
1 1
o Seledt sensor/s() o | |
[Exist infa] Lol Fetieve senson's resding() - |
sensorn's reading()

1
alt |
[Exist infa] | Show sensous reading() :

) |
__________ e

[Mot info] |
|
|
i Ermror message(] |
] I
1
|

........... gy --......---.---.---.---..l--.---.--......
[Mot exist] |
i Emor message() :
3 7 .
I
1

Figure 88: View Sensor Reading Sequence Diagram.

5.6.2.23 View Consumption Limit (Total)

Admin/ Home resident

=+

“

ﬁ

consider Ref -

I (NSRRI S

|
i
|
|
[Sign in] I
|
> S |
General power() - |
Retrieve main sensor infof) I
!
o _Msinsensorinfo) U
|
1
alt |
|
[Exist info] | Show infof) |
B |
|
|
_____________ s |
[Mot exist] |
|
i Error message() :
£ |
T ] |
T T
1 1

Figure 89: View Consumption Limit (Total) Sequence Diagram.
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5.6.2.24 View Consumption Limit (Each)

g Dashboard Database
AN
Admin/ Home resident
|
consider Ref /I | |
| |
[Sign in] 1 1 |
| 1 1
| Snecif R | |
n pecific power() - 1 |
-
Retrieve sensorroom() . |
Lani
sensonroom{)
o mend J
-
1 1
o Seledt sensor/s() o | |
[Exist infa] Lol Fetieve senson's resding() - |
sensorn's reading()

1
alt |
[Exist infa] | Show sensous reading() :

) |
__________ e

[Mot info] |
|
|
i Ermror message(] |
] I
1
|

........... gy --......---.---.---.---..l--.---.--......
[Mot exist] |
i Emor message() :
3 7 .
I
1

Figure 90: View Consumption Limit (Each) Sequence Diagram.

5.6.2.25 Vie

w Electricity Bill

X

Dashboard

Database

Admin / Home Resident
1 T T
consider Ref 1 |
— 1 |
[Sign in] | | (
i Building power() | |
Retrieve bill info(userEmail) o |
ACK() o
< 7777777777777777
alt |
User bill() |
[Exist info] C
l
.......... g S
[Not exist] |
Ermror message() l
!;: l
|
T T

Figure 91: View Electricity Bill Sequence Diagram.
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5.6.3 Interfaces Messages
The section contains the error messages and confirmation messages used in iTrack
system.

5.6.3.1 Error Messages

Dashboard Interface > Building Power

Table 70: dashboard interface > building power error messages

Interface Element Error Message
My Buildings This field is required. Please select a building.
ol slrall (a el e Hlidl) ela il gllae Jaadl 12a
Time Duration This field is required. Please select time duration.
la glaall (ia pal Ayt yBae Al ela ) Ggllaa Jaall 12a

Dashboard Interface > Building Information > Edit Building Information

Table 71: dashboard interface > building information > edit building information error messages

Interface Element Error Message
Building Type Please select your building type.

(b e g 55 3
Building Name Please enter your building name.

lliad e Sl ad A
The building name should not exceed 64 character.
Loa e Gall add Geai Y ) ey

Dashboard Interface > Building Information > Add New Building

Table 72: dashboard interface > building information > add new building error messages

Interface Element Error Message
Building Type Please select your building type.

(b e g 5 3
Building Name Please enter your building name.

elliad e ) ) Jdad
The building name should not exceed 64 character.
Lo e ) sl D5 Y O

Activation Key Please select your activation key.
liad (e apliil) - lda JA0)

Not valid activation key!
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Dashboard Interface > Room Information > Edit Room Information

Table 73: dashboard interface > room information > edit room information error messages

Interface Element

Error Message

Room Name

Please enter your room name.

Llliad e 48 2l add a0
Please enter no more than 64 characters.
Loa e e vV lkdad el

Main Sensor

Room main Sensor already exists in this building.
Lol 13 8 Jadlly B3 g ge A )l ladiud) A8 e

Dashboard Interface > Room Information > Add New Room

Table 74: dashboard interface > room information > add new room error messages

Interface Element

Error Message

Room Name

Please enter your room name.

Llliad 0 48 2l o Jaal
Please enter no more than 64 characters.
Loa e vV lkdadela )l

Main Sensor

Room main Sensor already exists in this building.
Lol 13 8 Jadlly B3 g ge A H) ladu) A8 e

Profile Interface > Sign in

Table 75: profile interface > sign in error messages

Interface Element

Error Message

Email

Please enter your email.
b (e i S Sy A

Password

Please enter your password.
liad e g el ALK Ja

Profile Interface > Forgot Password

Table 76: profile interface > forgot password error messages

Interface Element

Error Message

Email

Please enter your email.
(lnd (e g S ey 5y JA
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Profile Interface > Sign up

Table 77: profile interface > sign up error messages

Interface Element

Error Message

Full Name Please enter your name.
clliad e DS el JA
Please enter no more than 64 characters.
Lya Tf e Y L i sla )
Email Please enter your email.
(lliad (g 5 S ey g o sie JA
Please enter a valid email address.
e (S ASl o) sie JAd) ela )
Please enter email no more than 256 characters.
Loa Yo e p W L (s Sl a5 Ji) el )
Password Please enter a password.

lliad e g al) A Ja
The password should be written in English.
RN E R NSYSWEN -
The password should be at least 8 character.
A e Gigoa A e el AalS 0585 ) g
The password should contain at least one uppercase alphabetic
characters.
A e aaly € Gaa el LS (g gint ) o
The password should contain at least one lowercase alphabetic
characters.
AR e aal s ea Gioa e 5 al S (g iat ) oy
The password should contain at least one numerical character.
A e sl s mmaa di) o5 el AalS (g giaS ) g
The password should contain at least one special character.
A e anls e e s el AalS g giaS ) g

Re-enter Password

Please enter your password again.
Al e faaaa g pall Al Ja
Please enter the same password value again.
5 A8 5a 5 el ARSE Al G JAS) (o

Verification Code

Please enter the verification code.
Allad el JA
The entered code is wrong! Please try again.
S B e Jla lmmaa e adlad 53 el
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Profile Interface > My Dependents > Add New Dependent

Table 78: profile interface > my dependents> add new dependent error messages

Interface Element

Error Message

Full Name Please enter your name.
clliad e DS el JA
Please enter no more than 64 characters.
Lya Tf e Y L i sla )
Email Please enter your email.

(lliad (g 5 S ey g o sie JA
Please enter a valid email address.
e (S ASl o) sie JAd) ela )
Please enter email no more than 256 characters.
Loa Yo e p W L (s Sl a5 Ji) el )

Profile Interface > Modify Information > Change Password

Table 79: profile interface > modify information> change password error messages

Interface Element

Error Message

0Old Password

Please enter your old password.

lliad e Aal g el AaKS A

New Password

Please enter a password.
lliad e g el A Ja
The password should be written in English.
RN NSTSWEN -
The password should be at least 8 character.
A e Gigoa A e el AalS 0S5 ) g
The password should contain at least one uppercase alphabetic
characters.
AR e asls S e e gl S (5 i o)
The password should contain at least one lowercase alphabetic
characters.
A e aaly psia Gia e sl RS (g g ) oy
The password should contain at least one numerical character.
A e sl mmaa d ) e 5 el AalS (g giat o) oy
The password should contain at least one special character.
A e aaly ey o goal) S (g siat ) oy

Re-enter Password

Please enter your password again.

Al e foaaa g pall Al Ja
Please enter the same password value again.
Al e sl Al el udi JAY (a
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Profile Interface > Modify Information > Change Email

Table 80: profile interface > modify information> change email error messages

Interface Element Error Message

New Email This field is required.
@ gllag Jaall 12a

Re-enter Email This field is required.
@ sllag Jaall 12a

The email you want to change to already have an account!
J2ally il agal Aot b 5 A (g ASI) il

Continue Registration

Table 81: profile interface > sign up error messages

Interface Element

Error Message

Full Name Please enter your name.
lliad e MK el JA
Please enter no more than 64 characters.
ACETR & SPETSIKYE TR R PR ER P P |
Email Please enter your email.
(lad (e g S0 o ) sie Ja
Please enter a valid email address.
e S A 2 s JAY e
Please enter email no more than 256 characters.
Loa Yo e n W L (b Sl a5 Ja) ela )
Password Please enter a password.

liad e g el A Ja
The password should be written in English.
Al FRlL g sl Rl S )
The password should be at least 8 character.
A e Gigoa A e el AalS 055 ) g
The password should contain at least one uppercase alphabetic
characters.
AR e sl g S e e gl S (5 i )
The password should contain at least one lowercase alphabetic
characters.
AR e aal s ea Gioa e 5 al S (5 iat ) oy
The password should contain at least one numerical character.
A e sl mmaa d ) e 5 el LS (g giat ) g
The password should contain at least one special character.
AR e aaly Gay o sl Al (5 giaS o) g

Re-enter Password

Please enter your password again.

llad e foaaa g pall AWK Ja
Please enter the same password value again.
Al e sl Al el udi JAY (a
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Verification Code

Please enter the verification code.

lliad e el JA
The entered code is wrong! Please try again.
A e Jsla T e i) ) e )

Full Name Please enter your name.
lliad e DS e JA
Please enter no more than 64 characters.
La Tf e 0¥ L da sla )
Email Please enter your email.
cllimd e s S Wy g o) sie JAd
Please enter a valid email address.
e G 2 e Jid ela )
Please enter email no more than 256 characters.
Loa Yo e n W Le (b Sl a5 Ja) el )
Reset Password

Table 82: reset password error messages

Interface Element

Error Message

Password

Please enter a password.
lliad e g el A Ja
The password should be written in English.
RN NSYSWEN W
The password should be at least 8 characters.
A e Gigoa A e el AalS 0585 ) g
The password should contain at least one uppercase alphabetic
characters.
A e aaly € i el LS (g it ) o
The password should contain at least one lowercase alphabetic
characters.
AR e anl s ea Gioa e 5 al S (5 iat ) oy
The password should contain at least one numerical character.
A e sl s mmiadd ) e s el AalS (g giaS ) g
The password should contain at least one special character.
A e anls ey e s el AalS g giaS ) g

Re-enter Password

Please enter your password again.
llad e faaaa g pall AWK Ja0
Please enter the same password value again.
FEBENRBNSYPN [E W O¥:1 RT3 EXC pPENg
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5.6.3.2 Confirmation Messages

Dashboard Interface > Building Information > Edit Building Information

Table 83: dashboard interface > building information > edit building information confirmation messages

Operation Condition

Confirmation Message

Before editing
building information

Are you sure that you want to edit your building’s information?

Building information
edited

Your building information is updated successfully!
e cias il glall

Building information
is not edited

Could not update information! Please try again later.
GBaY S8y 85 Al B e A glaall o 1B N 1 8 il shaall Gt oSy Y

Dashboard Interface > Building Information > Add New Building

Table 84: dashboard interface > building information > add new building confirmation messages

Operation Condition

Confirmation Message

Building added Your building information is added successfully!
Building is notadded | Could not add information! Please try again later.

GaY iy s Al B e Aglaall o gl 13 8 Cla sl ddlal (S Y

Dashboard Interface > Building Information > Delete Building

Table 85: dashboard interface > building information > delete building confirmation messages

Operation Condition

Confirmation Message

Before deleting a

Deleting this building will cause deleting the associated rooms and
their consumption information. Are you sure you want to delete this

building
building?
Y] e glae Dlalid 4l dadlil) Cayall Codany ol Cagn il 02 Cada
24 jall oda Caday clie 5 (e She ) Ja
Building deleted Your building is deleted successfully!

e dds il gladll

Building is not deleted

Could not Delete building! Please try again later.
BaY Gl 8 s Al B e A gladll oy 1B N 10 8 il sles Cada Sy Y
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Dashboard Interface > Room Information > Edit Room Information

Table 86: dashboard interface > room information > edit room information confirmation messages

Operation Condition

Confirmation Message

Room information
edited

Your information is updated successfully!
e cias il glall

Room information is
not edited

Could not update information! Please try again later.
LBaY iy A s Al B e Aglaall o gl 13 8 il sl dpan Sy Y

Dashboard Interface > Room Information > Add New Room

Table 87: dashboard interface > room information > add new room confirmation messages

Operation Condition

Confirmation Message

Room added

Your information is added successfully!

2\ Cidal Sl glaal)

Room is not added

Could not add information! Please try again later.

GaY g s Al B e Aglaall o e gl 13 8 il sles dilal (S Y

Dashboard Interface > Room Information > Delete Room

Table 88: dashboard interface > room information > delete room confirmation messages

Operation Condition

Confirmation Message

Before deleting a

room

Deleting this room will cause deleting the associated consumption

information. Are you sure you want to delete this room?
Kl el Ja L Al D) e slaa Caday iy 8 g A8 jall 038 Cada

?h)ﬂ\n&umﬂ.\.\c‘)w

Room deleted

Your room is deleted successfully!

Room is not deleted

Could not delete room! Please try again later.
BaY Gl 8 s Al B e A gladll oy 1B N 10 b il sles Cada Sy Y

Profile Interface > Sign in

Table 89: profile interface > sign in confirmation messages

Operation Condition

Confirmation Message

Failed

The username or password you entered is not correct.
e e Aol A 5 el AR ) aadiad) aud | sie
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Profile Interface > Forgot Password

Table 90: profile interface > forgot password confirmation messages

Operation Condition

Confirmation Message

User email does not
have account

There is no account with the email you entered in iTrack !
ATrack & 4iad sall s Sy 30 ae colos 2 0 Y

The password reset
email sent

Check your email (User Email) for changing your password!
5 e ALlS il (padiuall  p) (S5 SN el e (383

The password reset
email is not sent

Could not help you at this time! Please try again later.
(Y iy s Al B e Alglaall o 1Sl 10 8 clicelus (KoY

Profile Interface > Sign up

Table 91: profile interface > sign up confirmation messages

Operation Condition

Confirmation Message

Email already
registered for an
account

The email you want to create an account with already have an

account! Cannot create account with this email.

sLid Sy ¥ 1Jally aadies aan s 2L8 40 2 A g S 8
(o A 3o 1 e Gla

Account created

An account has been created for you. Check your email (User Email)

for account activation! Until you activate your account you can Sign

in and use iTrack with limited privilege.

iy Ay o g in g ileon Jandil 55 SN Sy 52 e (Bind sl oL 5
83 gne & 3Ll S jTrack J <l s Jassd

Account not created

Could not create account for you at this time! Please try again later.
BaY iy A s Al e dglaall oy el 1 8 el Gl oL Sy Y

Profile Interface > My Profile

Table 92: profile interface > my profile confirmation messages

Operation Condition

Confirmation Message

Inactive account

Your account is not active! Check your email for activation.
claad) Jeadil 5 AN @y gy (e Biad Jlad e clilias
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Profile Interface > My Dependents > Add New Dependent

Table 93: profile interface > my dependents> add new dependent confirmation messages

Operation Condition

Confirmation Message

Email already
registered for an

The email you want to create an account with already have an
account! Cannot create account with this email.

account slid) S ¥ 1dadll addiie aaa Glas oL 40 p 5 ) S ASIY) &
(s A 2 0l 13 pe il
New dependent added | An account has been created for your dependent. Ask him/her to

check his/her email (User Email) to continue the registration!
:‘.LA\jA) ‘5.1_9_):\55:2“ oM 1 (e M \.Sjl.u\ /Al Aﬂl..pu.j b ;L&.I‘\ ?3
NN

New dependent is not
added

Could not create dependent account at this time! Please try again

later.

g A s A3 e Agladl s 1CE 13 8 elidlea] Clas oL Sy Y
&Y

Profile Interface > My Dependents > Delete Dependent

Table 94: profile interface > my dependents> delete dependent confirmation messages

Operation Condition

Confirmation Message

Dependent deleted

Your dependent is deleted successfully!

i i il gladl)

Dependent is not
deleted

Could not delete dependent! Please try again later.
BaY iy s Al e ddglaall oy el gl 1 8 Claslee Cida (S Y

Profile Interface > Modify Information > Edit General Information

Table 95: profile interface > modify information> edit general information confirmation messages

Operation Condition

Confirmation Message

General information
edited

Your information is updated successfully!
gl elile slaa Cpaad

General information is
not edited

Could not update information! Please try again later.
GaY iy s Al B e Aglaal a1 gl 13 8 il sleall dpan (S Y

Profile Interface > Modify Information > Change Password

Table 96: profile interface > modify information> change password confirmation messages

Operation Condition

Confirmation Message

Password changed

Your Password has been updated successfully!
e i 5l S

Password is not
changed

Could not change password! Please try again later.
Gy A Al Boe Agladll ap el e A ey e AalS s (S Y
.3y
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Profile Interface > Modify Information > Change Email

Table 97: profile interface > modify information> change email confirmation messages

Operation Condition

Confirmation Message

Email changed

Check your email (New Email) for email change to take effect! Until
you verify your new email, you can sign in with your current email.
2ol Lasdl) Jedll (aaad) S S 2 S S e (e (B3
Jsaall eliSey &y Galadl aaall S 5SIY 2 (e @885 s [ SIY)
Al alal g Y1y s

Email is not changed

Could not change email! Please try again later.
g A s Al 8 e Aglaall ap il e A i SV ey g s Sa Y

-

.Y

Continue Registration

Table 98: profile interface > sign up confirmation messages

Operation Condition

Confirmation Message

Account created

Your account has been created successfully!

Account not created

Could not create account for you at this time! Please try again later.
BaY Gy 8 s A B e A gladll a1 gl 13 el il o L) Sy Y

Reset Password

Table 99: reset password confirmation messages

Operation Condition

Confirmation Message

Password changed

Your Password has been changed successfully!
gl gl ey i 3 il

Password is not
changed

Could not change password! Please try again later.
(GaY iy (s AT B e Alglaall (o 1l 138 (g ) ol s Y

Verify Email

Table 100: verify email confirmation messages

Operation Condition

Confirmation Message

Email verified

Your email is verified and your account is active now!

Email is not verified

Could not verify your email at this time! Please try again later.
A B e Agladll o Te8 I A& o 5N dly e @il oS Y
3aY Cdg
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Change Email

Table 101: change email confirmation messages

Operation Condition | Confirmation Message

Email changed Your email is changed!

Email is not changed Could not change your email at this time! Please try again later.
o A e Agladll a 18 I3 A& s 5N dly g e @ (S Y
G
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5.7 Summary

Section 5.1 Design Mapping and System Overview

e The purpose of this chapter is to guide the developer through the implementation
phase.

e The developers of the iTrack system are the main audience of this system.

Section 5.2 Design Considerations

e The iTrack system will be a web base system.

e  MySQL will be the used software to develop the iTrack database.

e PHP, HTML, CSS, JavaScript and jQuery are the website development programs that
will be used to develop iTrack.

e The iTrack website will be developed using OOP methodology and MVC
architecture.

e MatLab will be used as simulation tool.

Section 5.3 System Architecture

e The system architecture will be client server with n-tier architecture.

e The hardware architecture contains EmonTx, EmonBase and regular home router.

e The software architecture consists of three files: view, model and controller files.

Section 5.4 Database Design

e This section discusses the design of the database in detail.

e iTrack database consists of eight entities and eight binary relationships.

Section 5.5 User Interface Design

e This section discusses the interfaces design in detail.

e TheiTrack interfaces will be implemented using ready template from the Internet.

e There are 12 interfaces in iTrack system.

e The designing of iTrack interfaces will follow the eight golden rules.

e This section mentioned the element of the interfaces and the objective of each
element.

Section 5.5 Detailed Design

e This section introduced the structure of the model and controller files.

e The sequence diagrams of each use case are stated in this section.

e All the error messages and confirmation messages that are used in iTrack system to
give the user proper feedback are listed in this section.
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Chapter 6 System Test Plan

This System Test Plan (STP) document describes the testing phases and scenario of a
wireless energy consumption monitoring system, the iTrack. First, an introductory
section clarifies the purpose; scope and objectives of system test plan of iTrack system.
Followed by test items. Subsequently, features to be tested, and features not to be tested
are stated. After that, the testing approach and testing process are described in detail,
followed by the Pass/ Fail Criteria, Environmental requirements and summary.
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6.1 Purpose, Scope and objectives

6.1.1 Purpose

The purpose of this System Test Plan (STP) document is to define the testing strategies
and tools to be used in the iTrack system testing.

The main intended audience for this STP is the software developer team that will test
the iTrack system. Also, this document might be of interest to developers, interested to
learn about wireless energy consumption monitoring systems. Although the document
is fairly technical, our potential customers that will install and use the system in their
household can benefit from it to check all the functionalities of the system.

6.1.2 Scope
The scope of the testing chapter is to describe how the functionality of iTrack system
will be tested. The system’s test will be conducted using various system approaches that
include: construction testing, system testing, senior based testing and stress testing.

6.1.3 Objectives

The main objectives of the test plan document are as follow:

- Define the testing strategies to be employed, the scope of testing, reference
materials used in the document, definitions & acronyms, and the tools used to
complete the testing.

- Identify the project related information needed to complete the testing,
functionalities to be tested.

- Define the approaches that will be deployed in the testing procedure.

- Specify the main criteria and the process of testing.

- Describe the environmental requirements in which testing will be conducted.

6.2 Test Items
The iTrack items fall into two categories: iTrack software component or job control
procedure.

iTrack software components are: model, view, and controller. iTrack will be tested as
one unit when testing these components. The test will cover:

- Checking the correctness of data flow between these three items.
- Checking the correctness of data presented to the user in the view.
- Checking the correctness of data fetch from database by the software logic

iTrack job control processes that work as independent items; Connecting utility with
iTrack, Connecting hardware with database, sending alarm messages. These processed
will be tested for:

- Checking the correctness of data flows between the utility, hardware and iTrack.

- Checking that the alarm message is send in right situation.
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6.3 Features to Be Tested

All iTrack software components functional and non-functional features specified as SRS
will be tested. The detailed method for testing will follow in this document.

6.4 Features Not to Be Tested

This section introduces the features not to be included in the testing process and
highlights the reasons behind that.

The following non-functional features of the system are not going to be tested:

- The system storage space should hold the sensor’s reading for a year. To test this
feature the system should put in use for a year. Since there will not be long time to
test the system this feature will not be tested. However, the required space given a
sensor topology will be estimated and the house-owner will be informed.

- Original developers or any other developers could carry the system maintenance.
Since there will not be a new version of the system this feature will not be tested.

6.5 Approach
This section introduces the different testing approaches to that will be preformed to test
iTrack system.

6.5.1 Construction Testing
All the functionalities of iTrack system will be tested by:
- Testing the statements that construct the code one by one to make sure that its
syntax and semantic are correct.
- Testing the integration of these statements (functions) to make sure that they work
fine together.
- Testing the integration of these functions (Classes) to make sure that the classes
work as expected.
- Testing the integration of these classes to make sure that these classes can work
together, transfer the data between them and transfer the data from the classes and
interfaces.

6.5.2 Integration Testing
After testing all the system functionalities, the iTrack team will also test the integration
between the hardware and the software. The testing will cover checking the correctness
of the data coming from the hardware to iTrack database. Since the hardware is very
simple, the iTrack system will be tested with data coming from simulation for large
building more information mentioned in section 6.6 Testing Process.

6.5.3 Security Testing
The developers will test the security of the system by entering the system using unusual
paths. Enter the verify email, continue registration, change email and reset password
interface using wrong verification code or wrong email. Check that an error message
display. Insure that:
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The error messages are not revealing any sensitive information.

The password is encrypted.

The session duration and session termination after timeout or logout.
Password field is not having autocomplete enabled.

6.5.4 Performance Testing
Check page load on slow connections.
Check response time for any action under light, normal, moderate and heavy load
conditions.
Check database query execution time.
Check the system energy consumption.
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6.6 Testing Process

6.6.1 Testing Tasks
All the following software functional features are going to be tested:

6.6.1.1 Specify the Language Task

Table 102: 'Specify the Language' Test

Requirement

The system should allow the users to specify the system language.

Test

Choose a specific language. Check that the system language is
changed to the chosen language.

6.6.1.2 Sign Up Task

Table 103: 'Sign up' Test

Requirement

The system should allow the users to create an account.

Test

Enter a valid personal information (name, picture, phone number,
and birth date), email and password. Check that the system sends a
verification email to the email that entered in the form.

Verify the sent email. Check that the system creates the account in
the system and shows the user related information.

Enter an invalid ID, password or leave the fields empty. Check that
the system shows error message and does not send a verification
email nor create account.

6.6.1.3 Sign In/Out Task

Table 104: Log In/Out ' Test

Requirement

The system should allow the users to log in/out from the system.

Test

Enter a valid email and password. Check that the system enters to
the system and shows the user related information.

Enter an invalid email, password or leave the fields empty. Check
that the system shows error message and does not enters to the
system.

Press Sign out link, check that the profile goes back to its original
status (Sign in/ Sign Up).
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6.6.1.4 Forget Password Task

Table 105: ' Forget Password ' Test

Requirement | The system should allow the users to reset his/her password.

e C(lick on forget password link and enter your email. Check that the
system sends an email to you that have a link to reset password

page.
e C(lick on forget password link and enter an invalid email or leave the

field empty. Check that the system shows error messages and does
not sends an email to you.

Test

6.6.1.5 View/Edit Profile Information Task

Table 106: ' View/ Edit Profile Information ' Test

Requirement | The system should allow the users to view/edit profile information.

e C(lick on my profile tab. Check that the system shows the user
related information.

e (lick on edit icon. Check that the system shows the corresponding

information to edit.

Test
e Enter valid information for editing. Check that the system updates

the information successfully.

e Enter invalid information for editing. Check that the system shows
error message and does not update the information.

6.6.1.6 View Dependent Information Task

Table 107: 'View Dependent Information’ Test

Requirement | The system should allow the admin to view his/her dependent.

e C(lick on my dependent tab. Check that the system shows the correct

Test dependent related to the admin.

6.6.1.7 View Connection Information Task

Table 108: 'View Connection Information’ Test

Requirement | The system should allow the home resident to view his/her connection.

e C(lick on my connection tab. Check that the system shows the correct

Test connection related to the home resident.
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6.6.1.8 Add/ Delete Dependent Task

Table 109: 'Add/ Delete Dependent’ Test

Requirement

The system should allow the admin to add/delete dependent.

Test

Enter a valid name, email and phone number. Check that the system
adds the dependent.

Enter an invalid name, email and phone number. Check that the
system shows error message and does not add the dependent.

Click on trash icon. Check that the system deletes the corresponding
dependent.

6.6.1.9 Change Email Task

Table 110:'Change Email’ Test

Requirement

The system should allow the users to change email.

Test

Click on the modify information tab and enter a valid new email
twice. Check that the system sends email verification.

Verify the email. Click on the link provided in the email, check that
the system updates the email successfully.

Enter an invalid email. Check that the system shows error message
and does not send a verification email.

6.6.1.10 Change Password Task

Table 111: 'Change Password' Test

Requirement

The system should allow the users to change password.

Test

Click on the modify information tab and enter the old password and
valid new password twice. Check that the system updates the
password successfully.

Enter invalid password. Check that the system shows error message
and does not update the password.

6.6.1.11 View Help Tutorials Task

Table 112: 'View Help Tutorials' Test

Requirement

The system should allow the user to view help tutorial.

Test

Choose the help tutorial tab. Check that the system displays several
tutorial videos.
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6.6.1.12 View Contact Information Task

Table 113: 'View Contact Information' Test

Requirement

The system should allow the user to view contact information.

Test

e (Choose the contact us tab. Check that the system displays a several
ways for communication such as, email or social media.

6.6.1.13 Send Contact Message Task

Table 114: 'Send Contact Message' Test

Requirement

The system should allow the user to send contact message.

Test

e (Choose contact us tab and click on send us email button. Check that
the system opens a mail server to send message and check that the
system receives the message.

6.6.1.14 View Awareness Tips Task

Table 115: 'View Awareness Tips' Test

Requirement

The system should allow the user to view awareness tips.

Test

e (Choose awareness tips tab. Check that the system displays
awareness tips.

6.6.1.15 View System Features Task

Table 116: 'View System Features ' Test

Requirement

The system should allow the user to view system features.

Test

e Choose system features tab. Check that the system displays the
system features.

6.6.1.16 View Building/Room Features Task

Table 117: ' View Building's Features ' Test.

Requirement

The system should allow the users to view building/room features.

Test

e Choose a building information tab. Check that the system shows the
related building/room information.
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6.6.1.17 Add/Edit/ Delete Building/Room Features Task

Table 118: 'Add/Edit/ Delete Building/Room Features' Test

Requirement

The system should allow the users to add/edit/delete building/room
features.

Test

From building information tab, choose plus icon to add
building/room. Add valid building information (building name, type,
activation key)/ room information (room name, description, specify
if it has the main sensor or not and the limit). Check that the system
adds the building/ room information.

From building information tab, choose edit icons to edit
building/room. Check that the system shows the correct
corresponding information. Add valid building information
(building name, type)/ room information (room name, description,
specify if it has the main sensor or not and the limit). Check that the
system updates the building/ room information.

Enter an invalid building information (building name, type,
activation key)/ room information (room name, description, specify
if it has the main sensor or not and the limit) or leave these fields
empty. Check that the system shows error massage and does not
add/update the building/room information.

Click the trash icon to delete building/ room information. Check that
the system deletes the corresponding building/room information.

6.6.1.18 View Billing Rate Task

Table 119: 'View Billing Rate' Test

Requirement

The system should allow the users to view billing rate.

Test

Choose electricity bill tab and choose a building type. Check that the
system displays the information of the chosen building type.

6.6.1.19 View Sensor’s Reading Task

Table 120: ' View Sensor's Reading ' Test

Requirement

The system should allow the users to view sensors reading.

Test

Choose building power tab and choose your building name. Check
that the system shows a correct consumption rate chart of the main
sensor.

Choose building power tab and choose sensor/s and period. Check
that the system shows a correct consumption rate chart that reflects
to the choices.
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6.6.1.20 View Consumption Limit Task

Table 121: ' View Consumption Limit ' Test.

Requirement

The system should allow the users to view consumption limit.

Test

e Choose building power tab and choose your building name. Check
that the system shows a correct limit of the main sensor.

e Choose a building power tab and general power. Check that the
system shows a correct limit pointer that reflects to the choices.

6.6.1.21 View Electricity Bill Task

Table 122:'View Electricity Bill ' Test

Requirement

The system should allow the user to view bill’s calculations.

Test

¢ Choose building power tab. Check that the system shows the correct
calculations that reflect the sensors and building specifications.

e Perform incorrect specifications of building or sensor/s. Check that
the system shows incorrect calculations.

6.6.1.22 Receive Alarm Message Task

Table 123: ' Receive Alarm Message ' Test.

Requirement

The system should send an alarm message when the consumed limit
approximately reaching the 75% of the specified limit.

Test

e The consumption rate approaches to the consumption limit. Check
that the system sends an alert message.

e The consumption rate does not approach to the consumption limit.
Check that the system does not send an alarm message.

6.6.2 Simulation
Simulation is the imitation of the operation of a real-world process, probable real life
condition, system or to forecast future effects of assumed circumstances or factors over

time.

Since we had test the system for a small size prototype topology, the purpose of the
simulation is to test the system with incremented degree of complexity in terms of size.

There are three main types of electrical domestic circuits ring circuit, radial circuit and
lighting circuit. Ring and radial circuits provide sockets and fused connection units for
plugs and appliances. Lighting circuit used for overhead lighting. It is basically multi-
point radial circuits. We construct a model that covers only the lighting system in the

home.
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Case study:

By using Matlab and Simulink software, we simulate a real-size Saudi home which
contains four bedrooms (master, maid, child 1 and child 2), two living rooms (male and
female), kitchen and office. It’s basically a simple AC circuit with resistance, switches,
current and voltage sensors, see Figure 92. The sensors will measure the current (A) and
voltage (V) then calculate the power (W). After that, we calculate the energy
consumption (KWH) using formula Energy kwh = power * 10 * 2.78 * 0.00000010 =
100 and round the result by multiplying with 1E+24.
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Figure 92: home circuit model
AC voltage source = 220 v
Master room, living room (male) and kitchen = 578 ohms
All other rooms = 1156 ohms
X-axis represents time
Y-axis represents consumption energy

There are four scenarios. First, we ran the circuit with all lights in all rooms is ON for
one minute. Second, we turned OFF all the lights except the light that in the master
room for one minute. Third, we turned ON all the lights in all bedrooms (master, maid,
child 1 and child 2) for two minutes. Finally, we turned OFF the lights in bedrooms and
turned ON the lights in living rooms for two minutes. Then, the extracted data went to
the server and displayed in the iTrack system. See the result in Figure 93.
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Figure 93: Energy consumption result

Figure 93 shows that the maximum value of the Energy consumption is in the period from
02:29:20 to 02:30:20, which is in the third scenario when all lights of the bedrooms are
ON for two minutes.

6.7 Pass/ Fail Criteria
If each functionality of iTrack system passes all the previous testing mentioned in
section 6.5 Approach and section 6.6 Testing Process, it will be considered as success
functionality. However, if the functionality fails in one approach of the testing a
modification of the system will take place in order to reach the success.

6.8 Environmental requirements

In order for these tests to be conducted, the hardware should be plugged to the
electricity and it should send the data to its database. In addition, the software should
be uploaded to an online server that supports sending email and Cron job.
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6.9 Summary

Section 6.1 Purpose, Scope and objectives

e The main purpose of STP is to organize the testing process.
e The scope of testing covers all iTrack functionality.

Section 6.2 Test Items

e iTrack software components and job control procedure are the two categories of
iTrack items.

e The MVC of iTrack will be tested as one unit.

e iTrack has three job control processes.

Section 6.3 Features to Be Tested
e All the functional and non-functional features of iTrack will be tested.
Section 6.4 Features Not to Be Tested

e System storage space and system maintenance are the functionality that will not be
tested.

Section 6.5 Approach

e The construction testing will be bottom up testing, which will start with testing each
single statement up to testing the integration between the system classes.

¢ The integration testing will test if the hardware and software can work together.

e Many unusual scenarios will be conducted to insure the security of the system.

Section 6.6 Testing Process

e Testing tasks sub-section contains the entire tasks that will be tested besides to how
to test these tasks.
¢ [n order to test the system with more complex scenarios, a simulation tool was used.

Section 6.7 Pass/ Fail Criteria
e If the system’s fail, further modification will take place.
Section 6.8 Environmental Requirements

Plug in the hardware to the electricity and uploading the software to a server are the
environmental requirements of iTrack system.
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Chapter 7 User Manual

This manual has been prepared as one of the deliverables of iTrack senior project. It
contains an explanation about how to use iTrack system. It is designed to be used by the
end user of the iTrack system.
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7.1 Introduction

7.1.1 Scope and Purpose

iTrack is wireless energy consumption monitoring system. It contains two parts:
software part and hardware part. The software part is a website that provides energy
consumption data for any size of building. The hardware is an open source monitoring
system provided by openenergymonitor.com that contains EmonTx (wireless sensor
nodes) and Raspberry Pi (base-station) components to provide a Real-time sensor
measurements data to the users in order to make them more aware of their power
consumption habits.

7.1.2 Process Overview
This document will help you to understand the iTrack so you can use it in the right way.
Please read this document carefully before using the system in your building. The
sequence of using the system:
e Guide Tour of iTrack.
e UsingiTrack system.
e Specify the language (2=/English).
» NOTE: Before using iTrack website you need to place the emontx near your meter cabinet, Plug
in the CT sensor and the AC-AC Voltage into the emonTx, Clip the sensor around either the live or
neutral wire of the circuit you wish to measure. (Don't clip around both as the magnetic fields

will cancel) then setup the Raspberry Pi by using ready-to-go image method. For more detail you
can visit http://openenergymonitor.org/emon/.
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7.2 Guide Tour of ITrack

You can visit iTrack website from www.itracksystem.com and view the general pages
from the top menu.

ITRACK FEATURES

ITRACK IS DEVELOPED FOR USABILITY, SECURITY, ROBOUTNESS ...

READ MORE

Copyright iTrack Team © 2014-2015

Figure 94: Home interface

146


http://www.itracksystem.com/

1. Select system features to read about iTrack features.

Home Dashboard « System Features Awareness Tips + Help Tutorials ~ About ~ Profile + W w# 7 English’®

iTrack / Home / Active Page

A Scalable

The iTrack can be configured to small sensor network with a single senser or a large communications infrastructure. The only restriction is the data structure of the information
sent by the sensor network.

n Fully Secure
The iTrack has full security from sensor to server provided using Secure Socket Layer (SSL). The iTrack send/receive user sensitive
information between interfaces a erver using HHTP Secure (HTTPS).

00 Reliable

The iTrack does not accept data loss. If there is a communications or power failure, the sensor network will log time-stamped data until the connection is restored.

lf] Easy to Use

The iTrack website is self-explanatory. A step-by-step video help tutorials are provided by iTrack website

Ig Accurate

The iTrack delivers accurate energy usage information using user-friendly charts.

Developer Friendly

@8  TheiTrack is documented and designed to be developer friendly. A developer with good skills can easily enhance the system
functionalities.

Long Battery Life

The iTrack consumes low power.

ﬁ Standards Based
The iTrack system data can be exported in open formats such as CSV, XML and JSON
0]

Available at All Time

The iTrack is available 24 hours a day 7 days a week.

C]

Copyright iTrack Team © 2014-2015

Figure 95: System features interface

2. Select awareness tips help you to improve energy efficiency. There are three tips
categories (General, Safety and Saving Energy).

- Home Dashboard ~ System Features Awareness Tips Help Tutorials ~ About ~ Profile = W & / English®

iTrack / Home / Active Page

General Tips
Safety Tips

General Tips safety Tips Saving Energy Tips Saving Energy Tips

General Electricity Awareness
* Always call a certified electrician to do any wiring in your home.
» Call the utility company before digging in your yard

Figure 96: Awareness Tips interface
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3. Select help tutorial to display videos that guide you in (Guide Tour of iTrack,
How to Create Account, How to Set Power House Properties Information and
How to Use iTrack to Monitor the Power Consumption).

um Home Dashboard ~ System Features Awareness Tips ~ Help Tutorials ~ About ~ Profile ~ s English "o
iTrack / Home ve Page

Figure 97:Help Tutorial interface
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4. Select about to display:

4.1 iTrack team member.

I¢ | ’ | ll Home Dashboard + System Features Awareness Tips ~ Help Tutorials + About - Profile ~ W&/  English®

iTrack / Home / Active Page
iTrack Team Contact Us
A group of five computer siecence student from University of Dammam.
Khadijah Al Safwan Fatimah AlShaer Khawla Aseeri Lolah Hakami Masoumah Aljishi
Ateam leader. Ateam member. Ateam member. Ateam member. A team member.
= ¥ oin = ¥ oin = ¥in = ¥in = ¥ in
We worked in iTrack project in our last semester in the college......

Figure 98: ITrack member interface

4.2 Contact us by sending an email.

aum Home Dashboard » System Features Awareness Tips ~ Help Tutorials About » Profile » W @F 1 English’®

iTrack / Home / Active Page

iTrack Team Contact Us

Contact Us

We welcome iTrack users to comunicatae with us and ask us any kind of questions

Or contact us on social platform

fvea

Figure 99: Contact us interface
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7.3 Using iTrack

7.3.1 How to Create Account
You can manage your profile by:

1. Sign up to create new account.

% 4 Home Dashboard ~ System Features Awareness Tips ~ Help Tutorials ~ About ~ Profile « W 5 |/ English®

Signin Q
Sign up o

iTrack / Home ' Active Page

Sign in Sign up
Sign up
Profile Picture | Choose File | No file chosen
Full Name ull name ex: Khadijah Al
Birth Date

Phone Number

Email Enter your email address
Password Enter a password
Password Re-Enter a password
Verification Code Enter the verification code you see in the pictun

A
||

Cancel

Figure 100: Sign up interface

2. Sign in if you had an account.

uz‘ Home Dashboard ~ System Features Awareness Tips ~ Help Tutorials ~ About - Profile - M »r / English?®

iTrack / Home / Active Page

Signin Sign up

Sign in Do not have an account?

i R Sign up now!!
Email Enter email

Password Password

Forgot your password? N

Figure 101: Sign in interface.

NOTE: you need to visit the link that has been sent to your email to activate your account
and to have a full privileges for using iTrack website.
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By sign in the profile drop down list will be changed.

1. Select my profile to see your information.

"m Home Dashboard ~ System Features Awareness Tips + Help Tutorials ~ About ~ Profile v W x| English®

iTrack / Home / Active Page
My Profile G

My Dependants 0

My Profile My Dependants Modify Information Madify Information o

Log out 0

Your Name

Birth Date:

Email:

Phone:
Admin

Figure 102: My profile interface.

2. Select my dependents to display your dependent and add new dependent.

% 24 Home Dashboard ~ System Features Awareness Tips ~ Help Tutorials ~ About ~ Profile ~ - IS /7 English &

iTrack / Home / Active Page

My Profile My Dependants Modify Information

Your Name

O Birth Date:
0 Email:
Phone:
Home-Resident

Add new dependent

ex: Khadijah Al safwan

Full Name Enter your full name ex: k
Email Enter your email address

Phone Number

New Dependent

Cancel Add Dependent

Figure 103: My dependent interface.

NOTE: your dependent need to visit the link that has been sent to his/her email to activate
his/her account and to be able to use iTrack website.

151



2.1 After the dependent clicks the link, the continue regestraion form will appear.

Continue Registration

Fill the following form with your information to continue your registration at iTrack!

Profile Picture Choose File | No file chasen

Full Name Fatimah Hakami
Birth Date

Phone Number

Password Enter a pa
Password Re-Enter a password
. = agEw
Verification Code Enter the verification code you see in the picture o
-V - r.'
EN
S N

Figure 104: Continue registration interface.

2.2 Click (submit) button then new dependent information will be created and the
information in my dependent tab will be updated.
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Select modify information to change your general information, change password or
change email.

w Home Dashboard + System Features Awareness Tips ~ Help Tutorials v About ~ Profile ~ ™ s / English™

iTrack / Home ' Active Page

My Profile My Dependants Modify Information

Edit General Information
Profile Picture Choose File | No file chosen
Full Name

Birth Date

Phone Number

Earicel m

Change Password
old Password Enter a password

New Password

Re-enter Password Re-Enter a password

el m

Change Email

New Email

Re-enter Email

Figure 105: Modify Information interface.

4. Select log out to exit from iTrack website.
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7.3.2 How to Set Power House Properties Information
You can set your house power by:

1. Select the building information from dashboard drop down list from top menu.

"E Home Dashboard - System Features Awareness Tips + Help Tutorials + About + profile + W s | English@

iTrack / Home / Active Page

Building Power

Electricity Bill

Building Power Building Information Ong Information
Building Information :
My Buildings v

Room Information

TestForm_Building_info

Figure 106Building information interface

2. Click (+) icon in building information box to add your building. Add new building
box will appear.

Add Mew Building

Building Type Select option.. v

Building Name

Activation Key

Cancel Add Building

Figure 107: Add new building interface.

NOTE: you need to have the valid activation key provided from iTrack team member.The
contact us page can helpe you to get it.
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3. After you add building information, click (+) icon in Room information box to
add your Room, Add New Room box will appear.

Add New Room

Room Mame
Room Description
Room Limit

Main Sensor

Cancel Add Room

Figure 108: Add new room interface.

NOTE: you should specify one of your rooms as main sensor. If you don’t have one the
website will display alert message.

By adding building and room information you can select them from drop down list to
display, edit or delete:

uz‘ Home Dashboard « System Features Awareness Tips « Help Tutorials v About Profile ™ » / English@

iTrack / Home / Active Page
Bullding Power

Electricity Bill
Building Power Building Informatior lilding Information
09
Building Information
My Buildings
O

Room Information

My Rooms

TestFarm_Building_info

i Track Team © 2014-2015
Copyright | i ) English A

Figure 109: Display, edit or delete building interface.
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1. Select the building from my buildings drop down list then click (edit) icon in
building information box to edit your building .The edit building Information box
will appear.

Edit Building Information

Building Type select option.. v

Building Name Enter your full name ex: Khadijah Al S

Activation Key

Figure 110: Edit building information interface.

2. Select the building from my buildings drop down list then click (delete) icon in
building information box to delete your building .The confirm message will
appear.

Are you sure?

Figure 111: Delete building information confirmation message.

3. Select the Room from my rooms drop down list then click (delete) icon in Room
information box to delete your room .The confirm message will appear.

Are you sure?

Figure 112: Delete room information confirmation message.
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Select the Room from My Rooms drop down list then click (edit) icon in Room
information box to edit your rooms .The edit room information box will appear.

Edit Room Information

Room Name Enter room name
Room Description Enter discription for this room
Room Limit

Main sensor

Figure 113: Edit room information interface.
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7.3.3 How to Use iTrack to Monitor the Power Consumption
After you add building and room information from building information tab, you can
monitor your building power consumption and compare between specific sensors
power consumption by:
1. Select the building power from dashboard drop down list from top menu.

un Home Dashboard ~ System Features Awareness Tips ~ Help Tutorials ~ About ~ Profile « B s English &
Track ~ Home & Active Page O
Building Power Iding Information  jilding Information
General P
My Buildings Total Limit
- . B
Duration o
Your Bill
specific Power
Limit
hoose Ser
Some tips to save energy:
Use the thermasta - set it between 18 C
estForm_Building_info

Figure 114: Building power interface.

2. Select the building from my Building drop down list then click (Go) button. The
building power consumption chart, limit and the bill will appear.

3. Select the rooms/sensors from sensors drop down list then click (Go) button.
The specific power consumption charts, limits will appear. You can select up to
six sensors.

# NOTE: you must select the building and sensor from drop down list befor you click go
button .If you don’t select the website will display error message and information will not
be displayed.
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4. Select electricity bill tab to see electricity bill for selected building type from the
drop down list.

Home Dashboard ~ System Features Awareness Tips v Help Tutorials « About v Profile v W@ | English’y
iTrack / Home / Active Page
Building Power
Electricity Bill o
Building Power Building Information jilding Information
Billing Rate
Building Type
Residential ¥
# Consumption Categories KW/h Halalah
1 1-2000 3
2 2001-4000 10
3 4001-5000 12
4 5001-6000 12
] 6001-7000 15
6 7001-8000 20
7 8001-9000 2
8 9001-10000 24
m

Figure 115: Electricity bill interface.
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7.4 Specify the language (.-=/English)

iTrack system is available in two language (s2=/English), you can select one of them
from the top menu. The English is the default one.

uﬂ Home  Dashboard v SystemFeatures  AwarenessTipsv  HelpTutorialsv  Aboutv  Profile Q W ep | English@

Figure 116: Specify language.
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Chapter 8 Conclusion and Recommendations

This conclusion and recommendation is the last part of iTrack system documentation. It
encloses the conclusion about the project and the recommended actions for iTrack
project continuation.

Outline
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8.1 Conclusion

To conclude, iTrack is home energy consumption monitoring system that communicates
usage data to the customers in order to make them more aware of their power
consumption habits. We can proudly say that iTrack has successfully met the stated
requirements. iTrack development let us apply all the areas of computer science studied
throughout our bachelor program. It also touches in the interface of computer science,
computer engineering and electrical engineering. iTrack as a senior project is
considered to be a complete project where our skills and knowledge has been expanded.

8.2 Recommendations

For the purpose of expanding the scope of iTrack and reaching its vision, we
recommend the continuation of iTrack system development. We donate our project
resources, software and hardware, to the college of computer science and information
technology for project continuation. In the following two sections, some recommend
improvement and development of iTrack software and hardware is presented.

8.2.1 iTrack Software:
For continuation of development and improvement of iTrack software we recommend:

- Integration of iTrack with the Saudi Electrical Company database for billing rates,
electricity customer numbers, bills information,...

- Enhancement of iTrack features by implementing new useful functionalities. For
example: adding visual blue print of the house instead of inserting the building
informations using forms, calculate the bill for each room instead of the whole
building, ..etc

- Improvement of iTrack by adding error detection techniques of abnormal situations
in the home electrical cuircit.

- Improve system by adding learning techniques to predict the future electrical
consumption.

8.2.2 iTrack Hardware:

For development of iTrack hardware we recommend:

- Development or construction of a hardware device that can be sold and installed
easly in buildings to read electrical consumption information.
- Invistigation of the hardware network performance and topology.
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