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1.0 Weather Application

1.1 Introduction

This project would be focused on developing a mobile weather application, based on flutter cross-platform
development. Using this application, users would be able to view the weather information for the locations
of various countries by searching the city name. Moreover, the application would be able to provide the
weather information for an entire week for any selected location. The requirements of the applications are;
o Create a weather application using OpenWeatherMap API.
e Use of mobile development and UI/UX best practices for development.

e Use of suitable architecture, development methodologies and 3" party libraries.
1.2 Features

01. Search a city for weather.
This feature allows users to search for any city location through the application, to view the weather details
of the specific location. This location would be verified using the city name, latitude location as well as its

longitude location. This data would be retrieved from the weather API, based on the selected location.

02. View current weather data.
This feature would allow the weather application to retrieve and display the weather information of the
current day. This would view the current temperature, humidity percentage, rain probability and the wind

speed of the location. This data would be retrieved from the weather API, based on the selected location.

03. Extended today weather details.
This feature allows the application to additionally display the weather data for multiple hours ahead from

the current time. This would majorly display the temperature with the time of the current day.

04. Week’s weather details.
This application feature displays the weather details up to seven days, from the current day. This would

display the temperature, wind speed, humidity percentage and rain probability for the coming seven days.



1.3 Architecture

The selected system architectures for the development of Weather application are listed below.

Table 1: Selected tools and technologies

Application State Cross-Platform (i0S and Android)
Front-End Language Dart

Front- End Framework Flutter

API OpenWeatherMap API

Development Environment Android Studio and Visual Studio Code

01. Language: Dart

Dart programming language has been selected to program the requirement Weather application. Dart is a
free and open-source OOP (Object-Oriented Programming) language, consisted with C-based composition
developed by Google LLC. Dart is majorly used to design the frontend user interfaces for mobile
applications. Moreover, Dart is also a compiled language, the code requires to be compiled to machine code

before being executed during development. [1]

02. Framework: Flutter

Flutter framework has been selected to assist the application development with Dart language. Flutter is an
open-source and free mobile application user interface framework released by Google LLC company.
Flutter is majorly popular among developers due to its ability to design a native mobile application using
just one codebase. Eventually, this means that developers would find it simpler and more efficient to
develop applications based on iOS and Android. Moreover, the Flutter framework is consisted of an SDK
(Software Development Kit), which assists with tools used for development. It also consists a separate

widget-based Ul (User Interface) library, which contains a group of reusable Ul elements. [2]



03. State Management: Cross-Platform

The Weather application will be implemented using cross-platform development technique. Cross-platform
is a development methodology procedure that allows application implementation to be able work on
multiple mobile operating systems concurrently, mainly including iOS, Android and Microsoft Windows.
These applications are programmed with native codes along with independent codes supporting multiple

platforms, which increases the development efficiency and effectiveness. [3]

04. Protocol: HTTP

Hypertext Transfer Protocol (HTTP) is an application-level protocol which allows the communication
between resources among the internet. This protocol would establish the basic communication between
internet clients and their specific requests [4]. HTTP requests have been linked in this application in order

to link third party libraries and the weather API with the application.

HTTP request _

\ 4

P HTTP response _

Client Server

Figure 1: HTTP Request and Response

05. Dart Package: Cupertino Icons
A dart package available to add specific icons in the application. The icons were used to include specific
weather-related icons in the weather application.

06. Dart Package: Flutter Glow
A dart package available to add visual glows to application widgets. Glows were used in the application for

an attractive look and to separate weather components.



1.4 Third Party Library

OpenWeatherMap

OpenWeatherMap is considered as an online global weather information providing service. The service
also provides business-based products using climate data. OpenWeatherMap contains real-time weather
data for locations around the globe, using their own weather prediction system. OpenWeatherMap uses API
keys to allow internet users to access their climate data, including current weather, hourly forecast, daily

forecast, climatic forecast and even historical weather.

OpenWeatherMap users would be required to create an account on their website, receiving an API key to
access the weather data from any application system. Users would also be able to generate multiple API
keys as required. These weather data can be called using city names, city codes, zip codes or even
geographical coordinates [5]. Similarly, this project application is developed using OpenWeatherMap API

key, in order to receive the required weather data to be displayed in the weather application.

OpenWeather

Figure 2: OpenWeatherMap

Countries States Cities Database Library

This database library, developed by [6], is a collection including the geographical data regarding countries,
states and its cities. The library includes all the required data required to identify and verify geographical
locations based on unique identities. The library was linked in the current project to assist the weather city
searching feature of the application. Once a city name is searched in the application, the specific city’s
relevant geographical coordinates are retrieved from this library. Coordinates are verified, and then the

relevant weather data would be retrieved from the OpenWeatherMap API source using the coordinates.



1.5 UI/UX Design

Wireframe User Interface Design

01. View current weather details and hourly forecast:

Kaduwela

15°

Rain
03 January 2022

2] 3 3

42 km/h 30% 41%
Wind Humidity Rain
Weather Today + 7 Days

16°| 17° || 15°| 14°

Al Ay A

12:00 13:00 14:00 15:00

Figure 3: Wireframe - View current weather details and hourly forecast



02. View weather details for coming week:

< This Week —

m Tomorrow:
1 80/20°

Rain

2] 2] 3

37 km/h 38% 52%
Wind Humidity Rain
Mon [ad Rain +21° +18
Tue [|ad Rain +22° +17
wed | Clouds +23° +20
Thu |ad Rain +19° +18
Fri  [ad Clouds +24° +20
sat  [ad Rain +20° +18
sun a4 Clouds +26° +22

Figure 4: Wireframe - View weather details for coming week



03. Search for a specific city:

Gearch a City

15°

Rain
03 January 2022

72 72 72

42 km/h 30% 41%
Wind Humidity Rain
Weather Today + 7 Days

16° | 17° | 15° | 14°

A Al N R

12:00 12:00 12:00 12:00

Figure 5: Wireframe - Search for a specific city




Implemented User Interface Design

01. View current weather details and hourly forecast:

Q Kaduwela

15°

LE]

O G

30% 41%
Humidity Rain

Weather Today

16° 17° 22°| 24°

kel AL

12:00 13:00 14:00 15:00

Figure 6: Implemented Design - View current weather details and hourly forecast



02. View weather details for coming week:

This Week —

Tomorrow:

1 80/20**

Rain

O G

20% 31%
Humidity Rain

Mon &% Rain
Tue & Rain
Wed g Clouds
Thu &% Rain
Fri iﬁClouds
Sat 4% Rain

Sun ‘I';‘CIouds

Figure 7: Implemented Design - View weather details for coming week



03. Search for a specific city:

15°
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30% 1%
Humidity Rain

Weather Today
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12:00 13:00 14:00 15:00

Figure 8: Implemented Design - Search for a specific city



1.6 Implementation

View current weather details and hourly forecast function:

J, Kalutara

28

Clouds

Thursday 13 January

=D,

i ® T
82 km/h 82 % 0%

Wind Humidity Rain

Weather Today + 7 Days >
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10:00 )\ 11:00 )\ 12:00 )| 13:00

Figure 9: Function - View current weather details and hourly forecast function



View weather details for coming week function:

(5) This Week
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Figure 10: Function - View weather details for coming week function



Search for a specific city function:

Search a City

28

Clouds

Thursday 13 January

2 0
82 km/h 82 %
Wind Humidity

Weather Today +7 Days >

28° || 28° || 27° || 27°

A & & &
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Figure 11: Function - Search for a specific city function



Incorrect city name error:

The City is not available

Please try again

Figure 12: Function - Incorrect city name error



Folder Structure:

 WEATHER_APP DEOS
» .dart_te

home_page.dart
weather_view.dart

main.dart

Figure 13: Folder Structure

Codes snippets:

e |ib > main.dart;

runApp

context) {

: me . of (context
Theme
.apply(bodyColor: Col white, displayColor: ors.blue)),
debugShowCheckedModeBanner:
home: Home(),

Figure 14: Code Snippet - main.dart



fetchD : lon, city).then((value) {
temperatureNow aluef@e];
weatherToday = value[1l
temperatureTomorrow
weatherie

@override
initStat

backgroundCol

body: tempe

(getData), Weathe

Figure 15: Code Snippet - home_page.dart #01



updateData;

updating
focusNode

contex

border:

borderRadius orderRadi rcular(5a),
)s
fillColor:

textInputAction: TextInput/
onSubmi : (value)

content: T
actions:

Figure 16: Code Snippet - home_page.dart #02



city = temp.name;
lat = temp.lat;

setState(() {}
widget.updateData();
searchBar = H
updating =
setState(() {});

(isAlignment: MainA
children: [

and more rounded,
.map_pin_ellipse,

s.white),

style: T
fontWeight: Fontl ht.bold, fontSize:

expand_more rounded,
white,

emperaturelow.image),

Figure 17: Code Snippet - home_page.dart #03



Positioned(
bottom: @,
right: @,
left: 8,
child: Center(

child: Column(
children: [

GlowText(
temperaturelow. current.toString(),
style: TextStyle(

height: 1.8,
fontsize: 128,
fontWeight: FontWeight.bold),

Text(
temperatureNow.name,
style: TextStyle(

fontsSize: 22,
),

IE)

SizedBox(
height: 1.8,

11

Text(
temperatureNow.day,
style: TextStyle(

fontsize: 15,

Divider(
color: Colors.white,
height: 35,

).

SizedBox(
height: 1,

JJ

WeatherDetail (temperatureNow)

I

!

Figure 18: Code Snippet - home_page.dart #04




ke
@override

Wide

right: 38, t

1
I3

child:

e(fontSize: 16, color:

ntainer(
margin: Edg only(
bottom: 3
)
child: {
mainAxisAlignment:
children:

=t (weatherToday[e]),
weatherToday[1]),

Figure 19: Code Snippet - home_page.dart #05



@override
et build(BuildConte

padding: Edg
decoration:
border: Bo
borderRadius:
child: Column{
children: [

.

zed

height:

3
A3

Image(
image: ctImage{weather.image),
width: 5@,

height: 5a,

ban |
weather.time,
style: TextStyle(fontSize: 17, color:

Figure 20: Code Snippet - home_page.dart #06



lib > views > weather_view.dart:

emperatureTomorrow;
her» weatherkeek;

.temperatureTomorrow, .weatherkeek) ;

t contex

(weatherke

temperatureTomorrow;
( .temperatureTomorrow) ;

borderRadius:
bottomLeft:

padding: Ed

child: af
mainAxisAlignment: Ma
children:

Gesture

N: ! pop(context);
1
I
child: Icon(
ack ios,
.white,

Figure 21: Code Snippet - weather_view.dart #01



children: [

1s.calendar today,
.white,

e(fontsSize: 22, fontWeight: Fon

more_vert,
color: .white,

paddin,
child:
mainAxisAlignment:
children:
Contai

Cross
LERT TV

ize: 25, height: @.1),

crossAxisAlignment:
children: [

temperatureTomorro
e: Te yle
fontsi 188, fontWeight: FontWei

+ temperatureTomorrow.min.toStrir

ht .bold),

white7@.withOpacity(8.3),

t.bold),

Figure 22: Code Snippet - weather_view.dart #02




SizedBox(
height: 18,
Text(
" " + temperatureTomorrow.name,
style: TextStyle(
fontsize: 18,

)
Padding(
padding: Edgelnsets.only(
bottom: 28,
right: 56,
left: 5o,
)
child: Column{
children:
Divider(
color: Colors.white,
)
SizedBox{
height: 18,
1.

WeatherDetail(temperatureTomorrow)

Week StatelessWidget {
List<Weather> weatheriWeek;
Weelk ( weatherkWeek) ;

Figure 23: Code Snippet - weather_view.dart #03




@override
t contex

.builder(

padding:

child:
mainAxisAlignment: Mair
children: [

index].day,
yle{fontSize: 2

width:

child: W
mainAxisAlignment:
children:

ima \55
width: 48,

dth: 15},

[index].name,
yle(fontSize: 2@),

children: [
T

+" + weatherWeek[index].max.toString() +

style: T yle(fontSize:

+" + weatherWeek[index].min.toString() + "\u 8",
style: T yle(fontSize: 28, color: grey),

Figure 24: Code Snippet - weather_view.dart #04



e lib > models > sample.dart:

int min;

t current;

int humidity;
int rainChance;

ng location;

.max,
.min,

.name,

.day,

.wind,
.humidity,
.rainChance,
.image,
.current,
.time,
.location

ing appId =

re<List>» fetchData

(response.s
res = json.decode(response.bod

current: current[ '1?.round() 22 e,

name: current[ weath 1[@]1["main™].toS5tring(),

day: - dd 1 }.format(date),

wind: current[ 2.round() 22 8,

humidity: current["hu ity"]1?.round(} ?? 8,

rainChance: current[” 2.round() ?? @,

location: city

image: findIcon(current["we "10@]["main”].toString(),

Figure 25: Code Snippet - sample.dart #01



current: temp|[

image: findIcon(t

time: D
todayWeathe

]12.round() 22 8,
12.round() ?
imag 11
name: daily
wind: daily ]2.round() 2? @,
.round() 2? @
"1?.round() ??

image: findIcon(t ' ]-toString
name: temp|[ * g
da

weatherWeek.add(hourly);

turn [temperatureNow, todayWeather, temperatureTomorrow, weatherk

Figure 26: Code Snippet - sample.dart #02



} else {
switch (name) {

ate_extended.png”;
ate_extended.png”;

state extended.png”;

case "Thunderstorm™:
return “assets/storm
break;
case "Snow":
return “assets/snowstate extended.png”;
break;
default:
return "assets/cloudstate extended.png”;

CityModel {
string name;
String lat;
string lon;

CityModel({ .name,

¥
citylSON;

Future<CityModel>» fetchCity(5tring cityName) async {
if (cityJSON == ) {

String link =
"https://raw.githubusercontent.com/dr5hn/countrie
response = await http.get(Uri.parse(link)});

if (response.statusCode == 208@) {

city]JSON = json.decode(response.body);

or ( i=0; i< citylsON.length; i++) {
if (citydSON[i]["name”].toString().tolLowerCase() ==
cityMame.tolLowerCase()) {
return CityModel(

Figure 27: Code Snippet - sample.dart #03




o lib > models > weather_detail.dart:

@override
build(BuildContext context) {
urn {

AxisAlignment: Main Around,

children: [
Column (

children: [

Cupertir 5. wWind,
color: Colors.white,

.w788, fontSize: 16),

s.grey, fontSize: 16),

Figure 28: Code Snippet - weather_detail.dart #01



Column
children: [
Tcon(
CupertinoIcons.drop,
color: Colors.white,
)
SizedBox(
height: 4,
)
Text(
temp.humidity.toString() + " %",
style: TextStyle(fontWeight: FontWeight.w788, fontSize: 16),
)s
SizedBox(
height: 5,
)
Text(
"Humidity",
style: TextStyle(color: Colors.grey, fontSize: 16),
)
1,
Column
children: [
Tcon(
CupertinoIcons.cloud heavyrain,
color: Colors.white,
)
SizedBox(
height: 4,
)
Text(
temp.rainChance.toString() + " %",
style: TextStyle(fontWeight: FontWeight.w70@, fontSize: 16),

:IJ
SizedBox(
height: 5,

.‘ulj
Text(
"Rain”,
style: TextStyle(color: Colors.grey, fontSize: 16),
)
1,

Figure 29: Code Snippet - weather_detail.dart #02




1.7 Test Case

Test Scope:

The major scope of the current testing design is to make sure that the mobile weather application properly

functions correspond with the third-party libraries, as well as meet the proper requirements.

Test Objectives:

e Test essential parts of the application for proper functionalities.
e Check if the application properly connects with third-party libraries and retrieve data.

e Check the efficiency and effectiveness of the application.

Test Approach:

The current testing design for the mobile weather application;
1. Uses a common test case template for each test case.
2. Test fundamental structures and functions of the application.

3. Test one section of every essential task in the database system.

Test Case Template:

Table 2: Test case template

Test Description

Test Outcome Result
Input Data Expected Outcome Actual Outcome )
Case (Pass/Fail)




Testing Targets:

Table 3: Testing targets

Test Explanation for Mobile Weather Application

01 Retrieve the specified default city’s current and today’s weather. 13/01/2021
02 Retrieve the default city’s weather this week. 13/01/2021
03 Search for a city’s current and today’s weather. 13/01/2021
04 View the searched city’s weather this week. 13/01/2021
05 Verify that the search function with false data. 13/01/2021




Test Implementation:

Table 4: Test Case 01 - Retrieve the specified default city’s current and today’s weather.

Test Description

Retrieve the specified default city’s current and today’s weather.

Test Outcome Result

Case Input Data Expected Outcome Actual Outcome (Pass/Fail)
City: “Kaduwela”
Latitude: View “Kaduwela” View “Kaduwela”

01 | “6.93106260” city’s current and city’s current and PASS
Longitude: today’s weather. today’s weather.
79.97944220”
Evidence:

28

Clouds
Thursday 13 January

= 0
87 km/h 87 %
Wind Humidity

Weather Today
27" 28° 27° 27°

- isa

10:00 11:00 12:00 13:00

Figure 30: Test Case 01 - Test Evidence




Table 5: Test Case 02 - Retrieve the default city’s weather this week

Test Description

Retrieve the default city’s weather this week.

Test Outcome Result

Case Input Data Expected Outcome Actual Outcome (Pass/Fail)
City: “Kaduwela”
Latitude: View “Kaduwela” View “Kaduwela”

02 | “6.93106260” city’s weather this city’s weather this PASS
Longitude: week. week.
“79.97944220”
Evidence:

(™) This Week

Tomorrow:

M 32

Rain

2 0
0 km/h 0%
Wind Humidity

N Rain

+32° +23°

i, Rain

+32° +22°

&% Rain

+32° +23°

& Rain +32° +22°

& Rain $82°422°

&% Rain +31° +22°

‘ Clouds

+34° +21°

Figure 31: Test Case 02 - Test Evidence



Table 6: Test Case 03 - Search for a city’s current and today’s weather

Test Description Search for a city’s current and today’s weather.

Test Outcome Result
Input Data Expected Outcome Actual Outcome i

Case (Pass/Fail)

View “Kandy” city’s | View “Kandy” city’s
03 | City: “Kandy” current and today’s current and today’s PASS

weather. weather.

Evidence:

28

Clouds
Thursday 13 January

Clouds

Thursday 13 January

= 0
95 km/h 95 %
Wind Humidity

= 0 -~
87 km/h 87 % 0%
Wind Humidity Rain

Weather Today +7 Days > Weather Today +7 Days >

L7 28° 27° 27°

T IP I I

10:00 11:00 12:00 13:00

21° 21° 21°

A & &

10:00 11:00

Figure 33: Test Case 03 - Test Evidence #01 Figure 32: Test Case 02 - Test Evidence #02



Table 7: Test Case 04 - View the searched city’s weather this week

weather this week. weather this week.

Test Description View the searched city’s weather this week.
Test Outcome Result
Input Data Expected Outcome Actual Outcome i
Case (Pass/Fail)
] View “Kandy” city’s | View “Kandy” city’s
04 | City: “Kandy” PASS

Evidence:

() This Week

Tomorrow:

® 317

Rain

= 0
3 km/h 3%
Wind Humidity

& Rain +31° +19°
& Rain +31° +19°
& Rain +30° +19°
& Rain +29° +19°
& Rain +29° +19°

4B Rain +29° +19°

‘ Clouds +30° +18°

Figure 34: Test Case 04 - Test Evidence




Table 8: Test Case 05 - Verify that the search function with false data

Test Description

Verify that the search function with false data.

Test Outcome Result
Input Data Expected Outcome Actual Outcome i
Case (Pass/Fail)
Error message stating | Error message stating
05 | City: “Wrong City” “The city is not “The city is not PASS

available.”

available.”

Evidence:

( Wrong City]

28

Clouds

Thursday 13 January

= 0]
82 km/h 82 %
Wind Humidity

Weather Today
28° 28° 27°

4 & &

10:00 11:00 12:00

2z
0%
Rain

+ 7 Days >

27°

13:00

Figure 36: Test Case 05 - Test Evidence #01

The City is not available

Please try again

Figure 35: Test Case 05 - Test Evidence #02
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