References

[1] L.-L. Nguyen, H.-T. Huynh, and T.-D. Nguyen, “A Low Cost and Low Power
Consumption Automatic Water Meter Reading System: Hardware Investigation
and Network Design,” REV J. Electron. Commun., vol. 4, no. 3-4, 2015.

[2] K. Ashna and S. N. George, “GSM based automatic energy meter reading system
with instant billing,” in Automation, Computing, Communication, Control and
Compressed Sensing (iMac4s), 2013 International Multi-Conference on, 2013, pp.
65-72.

[3] G. L. Prashanthi and K. V. Prasad, “Wireless power meter monitoring with power

theft detection and intimation system using GSM and Zigbee networks,” 2014.

[4] M. D. Oskouei and S. N. Razavi, “A Study on WiMAX: IEEE 802.16 Standard,”
Parameters, vol. 802, pp. 802-16, 2015.

[5] P. R. Daware and S. S. Patil, “A Review on Intelligent Automatic Meter Reading

and E-Billing System using Power Line Communication,” 2013.

[6] D. N. Thanth and A. Borole, “Wi-Fi Based Smart Energy Meter,” IJRCCT, vol. 4,
no. 4, pp. 282-285, 2015.

[7] M. T. Islam, R. C. Talukder, and others, “Design & Development of a
Microcontroller Based Water Flow Control System Using Servo Motor,” East
West University, 2016.

[8] G. Kaur and S. Malhotra, “A Hybrid Approach for Data Hiding using
Cryptography Schemes.”

[9] Omega,” Liquid Flowmeters”, 21-Nov-1984, [Online].
Available: http://www.omega.com/techref/flowcontrol.html

[Accessed: 22-March-2017]

39



[10] Wi-Fi Protected Access, “security protocols”,16-April-2017, [Online].
https://en.wikipedia.org/wiki/Wi-Fi_Protected Access.
[Accessed: 22-March-2017]

[11] tutorialspoint, “Cloud Computing Architecture”, 16-April-2017, [Online].
https://www.tutorialspoint.com/cloud_computing/cloud_computing_architecture.htm
[Accessed: 22-March-2017]

[12] Arduino, “Getting Started”, 01-April -2017, [Online].
https://www.arduino.cc/en/Guide/Introduction
[Accessed: 01-April -2017]

[13] Arduino, “Arduino/Genuino UNO”, 01-April -2017, [Online].
https://www.arduino.cc/en/main/arduinoBoardUno
[Accessed: 11- March -2017]

[14] Maxim Integrated, “Extremely Accurate ?C-Integrated RTC/TCXO/Crystal”,
01-April -2017, [Online].
https://www.maximintegrated.com/en/products/digital/real-time-
clocks/DS3231.html/

[Accessed: 11- March -2017]

[15] OpenElectronics, “Top 5 Wireless Ways to Communicate with your Controller”,
11- March -2017, [Online].
https://www.open-electronics.org/top-5-wireless-ways-to-communicate-with-
your- controller/, [Accessed: 11- March -2017]

[16] Sparkfun,” Serial Communication”, 18- April -2017, [Online].
https://learn.sparkfun.com/tutorials/serial-communication/uarts
[Accessed: 18- April -2017]

[17] xamarin, “Introducing Xamarin Studio”, 21- April -2017, [Online].
https://developer.xamarin.com/guides/cross-platform/xamarin-studio/,

[Accessed: 21- April -2017]
40


https://www.maximintegrated.com/en/products/digital/real-time-
https://www.open-electronics.org/top-5-wireless-ways-to-communicate-with-

[18] Developers, “WifiManager”, 21- April -2017, [Online].
https://developer.android.com/reference/android/net/wifi/WifiManager.html,
[Accessed: 21- April -2017]

[19] TutorialsPoint,” Android-Wi-Fi”, 21- April -2017, [Online].
https://www.tutorialspoint.com/android/android_wi_fi.htm
[Accessed: 21- April -2017]

[20] Wikipedia,” Wi-Fi Protected Access”, 21- April -2017, [Online].
https://en.wikipedia.org/wiki/Wi-Fi_Protected_Access
[Accessed: 21- April -2017]

[21] Wikipedia, “Pre-shared key”, 23- April -2017, [Online].
https://en.wikipedia.org/wiki/Pre-shared_key
[Accessed: 23- April -2017]

[22] worldtimezone, “GSM World Coverage Map and GSM Country List”,
25- April -2017, [Online].
http://www.worldtimezone.com/gsm.html
[Accessed: 25- April -2017]

[23] webopedia, “Wi-Fi (wireless networking)”, 25- April -2017, [Online].
http://lwww.webopedia.com/TERM/W/Wi_Fi.html
[Accessed: 25- April -2017]

[24] Wikipedia, “Volumetric flow rate”, 26- April -2017, [Online].
https://en.wikipedia.org/wiki/Volumetric_flow_rate
[Accessed: 26- April -2017]

[25] eprolabs,” Flow Sensor YF-S201”, 26- April -2017, [Online].

https://wiki.eprolabs.com/index.php?title=Flow_Sensor_YF-S201
[Accessed: 26- April -2017]

41



[26] “Serial-to-WiFi Tutorial using ESP8266”, 26- April -2017, [Online].
http://fab.cba.mit.edu/classes/863.14/tutorials/Programming/serialwifi.html
[Accessed: 26- April -2017]

[27] instructables, “Using the ESP8266 Module”, 26- April -2017, [Online].
http://www.instructables.com/id/Using-the-ESP8266-module/
[Accessed: 26- April -2017]

[28] Wikipedia, “Ciphertext”, 26- April -2017, [Online].

https://en.wikipedia.org/wiki/Ciphertext
[Accessed: 26- April -2017]

42



Appendixes
Appendix A - Configuration and installing modules
An USB TTL adapter driver has to be installing to the PC before connecting adapter.

USB to Serial Com port driver not install Arduino IDE unable to detect port illustrate

in Figure 1.

=4 Device Manager

File Action View Help
e @ HE®
452 Janaka-PC

> E Batteries

b a Bluetooth Radios
» 1M Computer

:> g Disk drives

..M Display adapters

b ey DVD/CD-ROM drives

;f’_ﬁj Human Interface Devices

b g IDE ATAJATAPI controllers

- @ [EEE 1394 Bus host controllers
JEF Jungo Connectivity

» i Keyboards

b }f!, Mice and other pointing devices
b 4= Modems

» B Monitors

b l‘I.'r M

o

ther devices

2 Y5 Ports (COM & LPT)

¢ .5 Prolific USB-to-Serial Comm Port (COMT)
. [=31e]

» JEE SD host a ap

Figure 1: Device Manager

USB TTL converter Connect to the computer to upload programme and comport has
to select in Arduino IDE when there was more than one com port activated illustrate

Figure 2.
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0 Senver | it S

Auto Format Ctrl+T
Archive Sketch
UDP_Sener§ Fix Encading & Reload
#include <ESP Serial Monitor Ctrl +Shift +M
gastine MRCS ool Plotter Ctrl+Shift L
WiFiServer se
WiFiClient se WIFiL01 Firmware Updater
String I
Board: "Generic ESP8266 Module" k
void setup()
;"DIO" 3
delay(1000) Flash Maode: "DIO
Serial.begil Flash Frequency: "40MHz" 3
WiFi.sofThP CPU Frequency: "80 MHz" »
WEFL.mode (U p o g vS19K (64K SPIFFS)" v
TPRddress nf
server.begi Debug port: "Disabled 4
server. secll Debug Level: "Mone" 3
} Reset Method: "ck" L4
he F L3
void loopl) { Upload Speed: "115200
uinté_t i Part Serial ports
void *ret; Get Board Infa com3
//check 1iE
if (server. Programmer; "AVRISP mkIl" +
for(l =0 Burn Bootloader
//Eind -

Figure 2: Com Port Selection

When connecting specific modules to Arduino IDE needs to install specific program
supplied by device vender Figure 3.

29 SocketServer | Arduino 1.8.0

File Edit ISketch] Tools Help

Werify/Compile Ctrl+R
Upload Ctrl+U

Upload Using Programmer  Ctrl+Shift+U

Export compiled Binary Ctrl +Alt+S

Show Sketch Folder Ctrl+K

Include Library fit
¥ Redi ; ; g AN
. 2dld File... Manage Libraries... <b

Add AP Librany...

* % RPedistributions of source code must ret ce, thi:
' list of conditions and the following di Arduino libraries

Bridge
* % Pedistributions in binary form must rep otice, 1
' list of conditions and the following di Esplora n and/o1

other materials provided with the distr Ethernet

Figure 3: Include Libraries

Install ESP8266 library to Arduino IDE showing Figure 4.

-
Library Manager

=

Type | Al ~ | Topic [all | sps2s6

Arduine Uno WiFi Dev Ed Library by Arduino

This library allows users to use network features like rest and mqtt. Includes some tools for the ESP8266. Use this library only
with Arduine Une WiFi Developer Edition.

More info

Figure 4: Install ESP8266 library
44



Before upload Arduino IDE, board has changed to “Generic ESP8266 Module” as in
Figure 5.

@ oot o 100

File Edit Sketch [Tools Help

Auto Format Ctrl+T
Archive Sketch

wifingo1 Fix Encoding & Reload
WiFi.mode ( Serial Manitar Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L
S Do oa litg
/f last two WiFi101 Firmware Updater
uintf_t mac
WiFi.softaP Board: "Arduine/Genuine Ung" FY
String macl Port: "COM4 (Arduino/Genuino Uno)” Arduino/Genuino Micro
B Eleend T Arduino Esplora
macID. tolpp Arduino Mini
String AP I L "
Pragrammer: "AVRISP mkIl Arduino Ethernet
char AP Nam| b Blomiloiy Arduine Fio

nenset (AP _NameChar, 0, AP NameString. lengthi) + 1j; Arduino BT

for (int i=0; i<AP NameString. length(); i++) LilyPad Arduino USB
AP WameChar[i] = AP NameString.charAtii); LilyPad Arduino
Arduino Pro or Pro Mini

WiFi.softAP (AP NameChar, WiFiAPPSE): Zrduine NG or older

}
Arduino Robot Control
woid initHarclwareD] Arduino Robot Motor
{ Arduino Gemma
Serial.begin(l115200); o
pinMods (DIGITAL_PIN, [NFUT FULLUF); AR i P e
pinMode (LED_PIN, OUTPUT): Arduino Yan Mini
digitalWrite (LED_PIN, LOW): Arduino Industrial 101
J/ Don't need to set ANALOG PIN as input, Linine O
4/ that's all it can be. tnine Mne

} Arduine Uno WiFi

ESPE266 Modules

eneric ESPE266 Module

Genel

Figure 5: Generic ESP8266 Module Selection

Arduino IDE needs to install DS3231 module library supplied by device vender
Figure 6.

STt

-
@ Library Manager

Type :nll v: Topic :AII v: ds32

e

DS53231 Version unknown INSTALLED

&

»

MD_D53231 by majicDesigns

s Library for using a D53221 Real Time Clock. Access to all on-chip features - R/W write clock time and alarm registers, Square
1 wave generator and clock features (on/off, 12/24H, day of week, etc)

Maore info

Figure 6: Install DS3231
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Date and Time of the module initialization coded as follows Figure 7.

053231, seriaL_tasy  Avcino LSO T

File Edit Sketch Tools Help

DS3231_Serial_Easy

wold setup()

{
J4 Setup Serial conmection
Serdial.begin(9e00) ;

rte. begin):
S/ The following lines can be uncommented to 22t the date and time
rte. 2etDOW(WEDNESDAY) » J4 Set Day-of-Week to WEDNESDAY

rtc.secTines (12, O, 01 J4 Set the time to 12:00:00 (Z4hr format)
rto.zethate (22, 2, Z017): f4 Set the date to February ZInd, Z017

Figure 7: ESP 8266 Date and Time Module initialization

Initializing SD Card

COM4 (Arduino/Genuino Uno)

Initializing 5D card...Wiring is correct and a card is present.

Card type: SDHC
Could not find FAT1e/FAT3Z partition.
HMake sure wyou'wve formatted the card

Figure 8: Initializing SD Card
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Appendix B — Configuration of ESP8266 (Different

1. Selection of Uno Board

Method)

| wifi0901 I

1

Auto Format
Archive Sketch
Fix Encoding & Reload

- _

WiFi.mode(y  Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L
// Do a lig
// last two| WiFi101 Firmware Updater
uint8_t mac|
WiFi.softaP| Board: "Arduino/Genuino Uno” A
.. |
String macl  Port: "COMA (Arduino/Genuino Uno)" Boards Manager...

Get Board Info

macID. t A:J,rl;‘l_.:

Scring AP N Programmer: "AVRISP mkII"

Burn Bootloader

char AP_Nam

umenset (AP_NameChar, 0, AP_NameString.length() + 1);

for (int i=0; i<AP_NameString.length(); i++)
AP_NameChar[i] = AP_NameString.chardAt(i);

WiFi.softAP (AP_NameChar, WiFiAPPSK):;

void inicﬂar.dvarel:l)

Serial.begin(115200);

DIGITAL_PIN, INPUT_PULLUP);
LED_PIN, OUTPUT);

Arduino AVR Boards
Arduino Yin
©  Arduino/Genuino Uno
Arduino Duemilanove or Diecimila
Arduino Nano
Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK
Arduino Leonardo
Arduino Leonardo ETH
Arduino/Genuino Micro
Arduino Esplora
Arduino Mini
Arduino Ethernet

Arduino Fio

Figure 1: Selection of Board

2. Blank code Uploading to board

5 winooot | Ardivs 12 O

File | Edit Sketch Tools Help

Mew

Open...
Open Recent
Sketchbook
Examples
Close

Sawve

Sawve As...

Page Setup
Print

Preferences

Quit

Ctrl+M
Ctrl+0

Ctrl+'W
Ctrl+5

Ctrl+5hift+5

Ctrl +5hift+P

Ctrl+P

Ctrl+Comma

Ctrl+Q

T a unique-ish name. Append the
MAC (HEX'd) to "Thing-":

ENGTH] »

Vi

[WL_MAC_ADDE_LENGTH - Z], HEX) +
[WL_MAC_ADDE_LENGTH - 1], HEX):

SPEZEE Thing " + macID:

tring. length() + 1];

_MameString. lengthi) + 1):

Figure 2: Selection of Blank code
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3. Blank code ready for upload

hle Edit Sketch lools Help

(22 sketch jan0%b
File Edit Sketch Tools Help

sketch

#includ sketch_jan09b
‘-‘nld setupi) { &
#defing J/ put your setup code hers, Lo run once:
#defing
gdefing | }
#defing
wvold loop() {
#defind J/ put your main code here, to run repeatedly:

string i }
String
String
Softwan

void =&
{
Pinlia

Figure 3: Blank code

4. Selection of Generic ESP8266 Module

& oo wure O

File Edit Sketch

Auto Format Ctrl+T
Archive Sketch
wian? Fix Encoding & Reload
1
WiFi . mode (W Serial Monitor Ctrl +Shift+M
Serial Plotter Ctrl+Shift+L
/7 Do a lig
// last two| WIFIL01 Firmware Updater
uintf_t mac
WiFi.softkR| Board: "Arduino/Genuine Uno” Y
String macl  Port "COMé (Arduino/Genuino Uno)” o 2 St (M
SEEn e Arduino Esplora
naclD. tolpp Arduine Mini
String AP_l "
Programmer: "AVRISP mkIl R e
char AP_Nau Burn Baotlaader Arduine Fia
nemset (AP_NameChar, 0, AP NameString.lengthi) + 1): Arduine BT

for (int i=0; i<AP_NameString. lengthi); it+) LilyPad Arduino USB
AP WameChar[i] = AP NameString.charAtii); LilyPad Arduino

Arduine Pro or Pro Mini

WiFi.softAP (AP NameChar, WiFiAPPSE): PR

Arduine Robot Control

void initHardware[]) Arduino Robat Motor

{ Arduino Gemma
Serial.begin(l15200);
pinHode (DIGITAL_PTN, TWPUT_PULLUP) ; Adafruit Circuit Playground
pinMode (LED_PIN, OUTEUT); Arduino Yan Mini
digitalirit=(LED_PIN, LOW); Arduine Industrial 101

// Don't need to set ANALOG_PIN as input,
// that's all it can be.
} Arduine Uno WiFi

ESPE266 WModylas

eneric ESP8266 Module

Figure 4: Generic ESP8266 Module Selection

Linino One
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5. Selected Generic ESP8266

E5) wifi0901 | Arduino
File Edit Sketch [Toals| Help

Auto Format Ctri+T
Archive Sketch

Fix Encoding & Reload

wifi0901

WiFi.mode (W Serial Manitor Ctrl+Shift+M

Serial Plotter Ctrl+Shift+L
f4 Do oa litg
J4 last two
uinti_t mac
WiFi. zoftdl
String macl

Flash Frequency: "40MHZz" »

macID. collppo
CPU Frequency: "80 MHz" J

String AP I

Figure 5: Generic ESP8266 Module Selected

6. Code Compilation

2 wifi0901 | arduino 180

File Edit Sketch Tools Help

wifile01

#include <ESPSIZEEWiFi.ho

FEPEELPTEI PRSP Er i sy
S4 WiFi Definitions //

PEELEEERFEREAERiidiiss
const char WiFiAPPSE[] = "sparkfun”:

LEELEEEFE AP Edidisss

J¢ Pin Definitions //

SEELLEFFERIAAEREREiS S

const int LED_PIN = 5; // Thing's onboard, green LED

const int ANALOG PIN = AD; // The only analog pin on the Thing
const int DIGITAL PIN = 12; /7 Digital pin to bhe read

Figure 6: Code Compilation using command Button
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7. Upload code in to ESP8266

File Edit Sketch Tools Help

wifiDg01

#include <ESPOIEEWLFi.h>

SILELELEIREEL IR
// WiFi Definitions //
LEPEERLETLETE0 0880
conzt char WiFiAPPSKE[] = "sparkfun':

SETEELETETERETIEEEd

/4 Pin Definitions //

LELEEELETTER i

const int LED_PIN = 5; // Thing's onboard, green LED

nst int ANALOG PIN = A0; // The only analog pin on the Thing
const int DIGITAL_PIN = 1Z; // Digital pin to be read

WiFiZerver server(80):

vold setupl)

{

initHardware ()

Figure 7: Code uploading to ESP8266 Module

8. Before Connecting to ESP8266 Wi-Fi

peen pevesere

sketch: Gogl )

Currently connected to: s
Arduino Adj F=+ Janaka
Internet access
s and Goly Wireless Metwork Connection ~
Janaka Connected 1._“!
’ Dialog 4G A
e shian 1l

PROLINK_PR51140_F3B32

esvczcs |

Open Network and Sharing Center
e ——————

947 PM
09-Jan-17

% [ .l

Figure 8: Before Connecting to ESP8266
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9. After Connecting ESP8266 Wi-Fi

r N
Currently connected to: +s
E ESP8266 Thing FI9A

Mo Internet access
Wireless Metwork Connection ~
ESP8266 Thing F99A Connected 1.11!]
Dialog 4G Al
Janaka 1.11!]

I Open Netwerk and Sharing Center

11:33 PM
09-Jan-17

~ % 0

Figure 9: ESP8266 Wi-Fi connected

10. Check IP configuration

- .
- » - C—— A~ \-.t‘
@vpla; <« Network and Internet » Network and Sharing Center v l 4 | l Search Control Panel 0O ‘
Control Panel Home = 2 % s g @
View your basic network information and set up connections
M irel etworks [ | E=3 See full map
lanage wireless networl i»h‘ - ¢
h )
lange edaptersetingy JANAKA-PC Janaka Internet
Change advanced sharing (This computer)
settings . i <
View your active networks Connect or disconnect
Faaica Access t).'pe: Internet
: Connections: Wireless Network
Public network
Connection (Janaka)
Change your networking settings
t- Set up a new connection or network
s Set up a wireless, broadband, dial-up, ad hoc, or VPN connection; or set up a
router or access point.
'-'s, Connect to a network
Connect or reconnect to a wireless, wired, dial-up, or VPN network
|| connection.
’% Choose homegroup and sharing options
Access files and printers located on other network computers, or change
See also sharing settings.
HomeGroup
L Y =41 Troubleshoot problems
Internet Options @ % * < e <
Diagnose and repair network problems, or get troubleshooting information.
Windows Firewall

Figure 10: Network Sharing Center
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11. Network and Sharing Center Properties

F FIEW YOUr DasIC NETWOTK INTOrMation and set up connections
ol Wireless Network Connection Status 3| P
.L = See full map
General o
JAMAKA-PC Janaka
Connection (This computer)
IPv4 Connectivity: Internet lew your active networks ct or disconnect
IPv6 Connectivity: No Internet access
: Access type: Internet
Media State: Enabled === Janaka c A lese N "
55I0: Janaka T Public network onnections: reless Metwor
Connection (Janaka)
Duration: 06:03:52
Speed: 72.0 Mbps
j hanoe vour networking setting
Signal Quaity: ﬂjj Network Connection Details B
Details... | Wireless Properties .
| | ‘ | Network Connection Details: or; or set up a
Activity Property Value
Sent L\! Received Connection-specific DN...
dﬂﬂ Description Sl WiFi Link 4965AGN ork
Bytes: 5,387,443 80,682,386 ress 00-13-E8-9E-0B-85
‘ DHCP Enabled Yes ’
IPv4 Address 192.168.4.2
| 5 Properties ‘ ‘ Fy Disable | | Diagnose ‘ Mask 255.255.255.0 lor change
Lease Obtaine: 710:0221 PM
— Lease Expires Tuesday January TD 2017 12:02:20 AM
| Close | IPv4 Default Gateway 152.168.4.1
IPv4 DHCP Server 192.168.4.1
information.
ccess files and printers loc Windaws Firewall |Pv4 DNS Server 152.168.4.1
1aring seffings. IPv4 WINS Server
NetBIOS over Tepip En No
roubleshoot problems Linklocal IPv6 Address  fe80::a%5c:584 9763:d032%12
iagnose and repair network problems, or get troubleshooting infermati |Pv6 Default Gateway
IPvE DNS Server feB0::524e: 20ff fe23.c9327%.12
] m 3
] L
&l 714 = 589px Size: 116.3KB T 100% (

Figure 11: ESP8266 Wi-Fi Connection Details

12. Check Wi-Fi Connection using Command Prompt

C:sUserssJanaka>d

‘d' iz not recognized as an internal or external command.

operable program or bhatch file.

C:sUserssdanakarping 192 .168_4.1

Pinging 1921168 .4.1 with 32 hytes of data:

Reply from 192.168.4 bhytes=32 time=
Reply from - 4. time=

Heply from time=
Reply from 192. 168 4.1: hytes=32 time=

Ping statistics for 192.168.4.1:

ims TIL=128
=ims TTL=128
4ms TIL=128
2ms TTL=128

Packets: Sent = 4. Received = 4, Lost = 8 (Bx
Approximate round trip times in milli-seconds:
Minimum = Ims. Maximum = 4ms,. Average = 2ms

C:xUsersrJanaka>ping 192.168._.4.2

Pinging 192.168.4.2 with 32 bytes of data:

Reply from 192 _168._4. b =32 time<ims TTL=128
Heply from y time<{ims TTL=128
Reply from H 32 time<{ims TIL=128
Reply from 192. 168 4.2: hyte¢—32 time{ims TTL=128

Ping statistics for 192.168.4.2:

Packets: Sent = 4, Received = 4, Lost = B (B
Approximate round trip times in milli-seconds:
Hinimum = Bms. Maximum = Bms,. Average = @ms

C:sUserssJanaka>

B¥ C\Windows\system32\cmd.exe = w ‘ li@l_z_hj

Figure 12: Check connectivity
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Appendix C — User interfaces for Customer and
Meter Reader Mobile Application

4 81% @ 2137

Wifi List
ESP_D64369

Icelands

Water Meter

4 81% == 21:37

Please enter the password

CONNECT

Figure 2: Logging to selected Wi-Fi
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% 4 80% mm 21:40

User Login
admin

&, O

Digital Water Meter
CURRENT READNG
READ WHOLE
TURN THE DEVICE OFF

EXIT

Figure 4. Menu of Meter Reader
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Appendix D — User interface designs for Water Board

Billing Application

User Login

Usemname :

Password :

Lag in
Figure 1: User Logging to the Water Board Billing System

Upload Meter Readings
Please uplaod meter reading files here.

Browse... | Mo file selected.

Upload

Figure 2: Upload Meter Reading Text File to Server

) propertystall.com/waterboard/

Water Managment System

001.THT ~

Filter

Figure 3: Select Text File to View Water Bill
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€« O propertystall.com/waterboard/index.php

Water Managment System

001.TXT ~

Filter

Meeter readings of 001

First Reading of month:: Units: 10 Time & Date: 01:06:20 08.03.2017
Last Reading of month:: Units: 20 Time & Date: 01:17:39 13.03.2017
Difference: 10

This Month Charge:: Es: 510.00

Figure 4: Current Bill for Selected Customer
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Appendix E — ER Diagram

dSageChargeMont
Service

BillingYear
BillingMonth
CurrentMeterReading g
PreviousMeterReading [
Cunsuption »
MeterReadingStartDate -

MeterReadingEndDate

Figure 1: Water Board Billing
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Appendix F — Sequence Diagram

MeterReader WiFi Connection DeviceControl
1 I |
| | |
f f f
alt UserName and Password |
Verification
connection Awailablel k=X — — — — — Connectede == == w= o= o - |
|
|
Request Text Fil >
Create text file
= — — — = Return Text File = = = —
T< _____ SaveTextfileand T __ |
| Disconnect connection | |
1] l 1

Figure 1: Meter Reader Text File Download

Customer WiFi Connection DeviceControl
| T T
! T
alt ) | |
connection Awailablel UserName and Passwort
Verification
ke — = —— — “CConnectat— = == v - —<—|

-

Request Meter Reading

Create text file

_____ Display Readingand _ _ _ [ [ e
< Disconnect connection < Return Reading <
=l T ;
|
|

Figure 2: Customer Read Current Meter Reading
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Appendix G — Use Case Diagram

View Meter Reading)
T T zincludes .
View Current Bill

Customer

Download Meter
Reading Text File
| , - UploadMeter
! Reading Text File
Meter Reader

Figure 1: Use Case Diagrams
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Appendix H — Flow Chart

A 4

CalibrateFactor=4.15 L o

Ise

Millis-oldtime>1000

True

Flowrate=((1000/mills()-
oldtime*pulsecount)/calibarateFactor)

flowMilliliters=(flowRate/60)*1000)
totalMilliLiters+=flowmilliLiters

Figure 1: Water Flow Reading
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dataBuff=2

Card initializing fail

If (SD Reading)

True

If (dataBuff)

True

Print position
Write dataBu
Print "Sending
File
Remove text.ixt

Sdread=false
Deletable=true

Stop

Figure 2: SD Card Reading
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Appendix | — System Evaluation Forms
SWMS Evaluation of Usability — Customer Mobile Application

1 - Very poor, 2 — Poor, 3 — Average, 4 - Good, 5 — Excellent

Ranking
1 2 3 4 5
Evaluation criteria Very
poor Poor | Average | Good | Excellent
Can you understand function of the
Easy to learn functions by your self
Time taken to system feedback when
execute function
Are you happy with the information
provided by the system
Is system give proper feedback and
massages to guide you to achieve your
Table 1: Usability — Customer Mobile Application
SWMS Evaluation of Functionality — Customer Mobile Application
1 - Very poor, 2 — Poor, 3 — Average, 4 - Good, 5 — Excellent
Ranking
1 2 3 4 5
Evaluation criteria Very
poor Poor | Average | Good | Excellent

Does application provide adequate

1 | functions to get information on
current water consumption and other
information you required base on

2 | Does applicaiion gi\}ing clear
expected output for your actions

When comparing with existing
systems for the same purpose, how
would you rank this application

4 | Are you satisfied with the
functionality offered by this

5 | Rank your expectation and system

Table 2: Functionality — Customer Mobile Application
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SWMS Evaluation of Overall Impression — Customer Mobile Application

1 - Very poor, 2 — Poor, 3 — Average, 4 - Good, 5 — Excellent

Ranking
1 2 3 4 5
# Evaluation criteria Very
poor Poor | Average | Good | Excellent

Does system provide the final result
within your expected time scope with
expected quality

2 | How would you categorize system,
based on this feature

3 | Look and feel when application use
regular basis

4 | Overall satisfaction with this application

5 | Rank your expectation and system
functionality

Table 3: Overall Impression — Customer Mobile Application
SWMS Evaluation of Usability — Meter Reader Mobile Application

1 - Very poor, 2 — Poor, 3 — Average, 4 - Good, 5 — Excellent

Ranking

# Evaluation criteria

Very | poor | Average | Good | Excellent
poor

1| Can you understand function of the system

2| Easy to learn functions by your self

3| Time taken to system feedback when
execute function

4| Are you happy with the information
provided by the system

Is system give proper feedback and
5 massages to guide you to achieve your
goals

Table 4: Usability — Meter Reader Mobile Application
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SWMS Evaluation of Functionality — Meter Reader Mobile Application

1 - Very poor, 2 — Poor, 3 — Average, 4 - Good, 5 — Excellent

Ranking

1 2 3 4

5

# Evaluation criteria Very
poor

Poor | Average | Good

Excellent

1| Are you satisfied time taken to copy file,
from Water Meter to Mobile device

2| Does application giving clear expected
output for your actions

When comparing with existing systems
for the same purpose, how would you
rank this application

4| Are you satisfied with the functionality
offered by this application

5| Rank your expectation and system
functionality

Table 5: Functionality — Meter Reader Mobile Application

SWMS Evaluation of Overall Impression — Meter Reader Mobile Application

1 - Very poor, 2 — Poor, 3 — Average, 4 - Good, 5 — Excellent

Ranking

1 2 3 4

5

# Evaluation criteria Very
poor

Poor | Average | Good

Excellent

Does system provide the final result
within your expected time scope
with expected quality

2 | How would you categorize system
based on this feature

3 | Look and feel when application use
regular basis

4 | Overall satisfaction with this

5 | Rank your expectation and system

functionality

Table 6: Overall Impression — Meter Reader Mobile Application
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SWMS Evaluation of Usability — Water Board Billing Application

1 - Very poor, 2 — Poor, 3 — Average, 4 - Good, 5 — Excellent

Ranking
1 2 3 4 5
# Evaluation criteria Vvery Poor | Average | Good | Excellent
poor
1 | Can you understand function of the
system
2 | Easy to learn functions by your self
3 | Time taken to system feedback when
execute function
4 | Are you happy with the information
provided by the system
Is system give proper feedback and
5 massages to guide you to achieve your
goals
Table 7: Usability — Water Board Billing Application
SWMS Evaluation of Functionality — Water Board Billing Application
1 - Very poor, 2 — Poor, 3 — Average, 4 - Good, 5 — Excellent
Ranking
1 2 3 4 5
# Evaluation criteria Very | poor | Average | Good | Excellent
poor

Does application provide adequate
1 | functions to transfer data file and
calculate water bill base on your
personal experience

2 | Does application giving clear
expected output for your actions

When comparing with existing
systems for the same purpose, how
would you rank this application

Are you satisfied with the
functionality offered by this

5 | Rank your expectation and system
functionality

Table 8: Functionality — Water Board Billing Application
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SWMS Evaluation of Overall Impression — Water Board Billing Application

1 - Very poor, 2 — Poor, 3 — Average, 4 - Good, 5 — Excellent

Ranking
1 2 3 4 5
# Evaluation criteri Ver
vajuation criteria Y | Poor | Average | Good | Excellent
poor
. Does system provide the final result

within your expected time scope with
expected quality

2 | How would you categorize system
based on this feature

3 | Look and feel when application use
regular basis

4 | Overall satisfaction with this

5 | Rank your expectation and system
functionality

Table 9: Overall Impression — Water Board Billing Application
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Appendix J - Data Analysis - Evaluation of Customer
Mobile App

Table 2: Data Analysis of Functionality, Customer Mobile App

Usability Participants — Customer No. of Participants - 10
Marks offered
Evaluation criteria 2 4 6 8 10 O‘;t y
(o] %
Very Poor Aver Good Excel | 100
poor age lent
Can you understand function of the
system 30 16 30 76
Easy to learn functions by your self 18 32 30 80
Time taken to system feedback
when execute function 0 0 24 48 0 72
Are you happy with the
information provided by the
system 0 4 30 16 20 70
Is system give proper feedback and
massages to guide you to achieve
your goals 0 0 30 40 0 70
Usability 368 | 73.6
Table 1: Data Analysis of Usability, Customer Mobile App
Functionality
Marks offered
Evaluation criteria 2 4 6 8 10 0‘:‘ y
(o] %
Very Poor Ave Good Excel | 100
poor rage lent
Does application provide adequate
functions to get information on
current water consumption and other
information you required base on your
personal experience 0 0 24 24 30| 78
Does application giving clear
expected output for your actions 0 0 12 56 10| 78
When comparing with existing
systems for the same purpose, how
would you rank this application 0 0 18 24 40| 82
Are you satisfied with the
functionality offered by this
application 0 0 12 40 30| 82
Rank your expectation and system
functionality 0 0 36 8 30| 74
Functionality 394 | 78.8
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Overall Impression

Marks offered
# Evaluation criteria 2 4 6 8 10 c:;t y
Very | poor Average | Good | Excellent | 100
poor
Does system provide the
1 final result within your
expected time scope with
expected quality 0 0 18 40 20 78
5 How would you categorize
system based on this feature 0 0 12 48 20 80
3 Look and feel when
application use regular basis 0 0 24 48 0 72
4 Overall satisfaction with this
application 0 0 24 48 0 72
5 Rank your expectation and
system functionality 0 0 30 40 0 70
Overall Impression 372|744

Table 3: Data Analysis of Overall Impression, Customer Mobile App
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Appendix K - Data Analysis - Evaluation of Meter
Reader Mobile App

Usability Participants — Meter Reader No. of Participants - 10
Marks offered o
t
# Evaluation criteria 2 4 6 8 10 ol; 9%
Very Poor Ave Good Excel | 100
poor rage lent
1 Can you understand function of the 0 0 12 64 ol 76
system
2 | Easy to learn functions by your self 0 0 6 64 10| 80
3 Time taken to system feedback when 0 0 18 56 ol 74

execute function

Are you happy with the information
provided by the system

Is system give proper feedback and

5 | massages to guide you to achieve your 0 0 24 48 0| 72
goals

0 0 30 32 10| 72

Usability 374 [74.8

Table 1: Data Analysis of Usability, Meter Reader Mobile App

Functionality

Marks offered o
# Evaluation criteria 2 4 6 8 10 ol;t %
Very Poor Ave Good Exce | 100
poor rage llent
Are you satisfied time taken to copy
1 | file, from Water Meter to Mobile 0 0 24 32 20| 76

device

5 Does application giving clear
expected output for your actions
When comparing with existing

0 0 6 72 0| 78

3 | systems for the same purpose, how 0 0 0 24 701 94
would you rank this application
Are you satisfied with the

4 | functionality offered by this 0 0 0 64 20| 84
application

5 Rank your expectation and system

functionality 0 0| 18 56 0| 74

Functionality 406 | 81.2

Table 2: Data Analysis of Functionality, Meter Reader Mobile App
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Overall Impression

Marks offered o
t
# Evaluation criteria 2 4 6 8 10 ol; %
Very 100

Poor | Average | Good | Excellent
poor

Does system provide the final
1 | result within your expected time 0 0 18 56 0| 74
scope with expected quality
How would you categorize

2 system, based on this feature 0 0 12 64 0| 76

3 Look and feel v_vhen application 0 0 24 40 10! 74
use regular basis

4 Overall _satlsfactlon with this 0 0 30 40 ol 70
application

5 Rank your expectation and 0 0 48 16 ol 64
system functionality

Overall Impression 358 | 71.6

Table 3: Data Analysis of Overall Impression, Meter Reader Mobile App
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Appendix L - Analysis of Evaluation — Water Board

Billing App
Usability Participants — Meter Reader No. of Participants - 10
Marks offered o
t
# Evaluation criteria 2 4 6 8 10 ol; %
Very Poor Ave Good Exce | 100
poor rage llent
1 Can you understand function of the 0 0 36 39 0 68
system
2 | Easy to learn functions by your self 0 0 42 24 0 66
3 Time taken to system feedback 0 0 5 79 0 78
when execute function
4 Are you happy with the information 0 0 o 40 10 74
provided by the system
Is system give proper feedback and
5 | massages to guide you to achieve 0 0 36 32 0 68
your goals

Usability 354 | 70.8

Table 1: Data Analysis of Usability, Water Board Billing App

Functionality

Marks offered o
: - t
# Evaluation criteria 2 4 6 8 10 ol; %
Very Poor Ave Good Exce | 100
poor rage llent

Does application provide adequate
1 functions to trans_fer data file and 0 ol 36 32 ol 6s
calculate water bill base on your

personal experience

Does application giving clear expected
output for your actions

When comparing with existing systems
3| for the same purpose, how would you 0 0 6 16 70 92
rank this application

Are you satisfied with the functionality
offered by this application

Rank your expectation and system
functionality

0 0 30 40 0] 70

0 0| 24 40 10| 74

0 0| 30 40 0| 70

Functionality 374 | 74.8

Table 2: Data Analysis of Functionality, Water Board Billing App
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Overall Impression

Marks offered o
t
Evaluation criteria 2 4 6 8 10 ol; %
Very Poor | Average | Good | Excellent 100
poor
Does system provide the final
result within your expected time 0 0 24 48 0| 72
scope with expected quality
How would you categorize
system based on this feature 0 0 36 32 0| 68
Look and feel v_vhen application 0 0 36 39 ol 68
use regular basis
Overall _satlsfactlon with this 0 0 36 24 10| 70
application
Rank your expectation and 0 0 24 48 ol 72
system functionality
Overall Impression 350 | 70

Table 3: Data Analysis of Overall Impression, Water Board Billing App
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Appendix M — Source code for Water Meter Device

1. Source Code run on Micro Controller

#include <SoftwareSerial.h>
#include <DS3231.h>
#include <SPI.h>

#include <SD.h>

#define WAIT 10
#define ARRAY 64

SoftwareSerial sl (6, 5);
DS3231 rtc(SDA, SCL);

char ch;
char clockData[ARRAY];
char tmp[ARRAY]

char dataBuff[l

I

byte statusLed = 8;
byte sensorInterrupt = 0; // 0 = digital pin 2
byte sensorPin = 2;

// litre/minute of flow.

float calibrationFactor = 4.15;
volatile byte pulseCount;

float flowRate;

unsigned int flowMillilLitres;
unsigned long totalMillilitres;
unsigned long oldTime;

unsigned long waittime = WAIT;
bool sdReading = false;

bool deletable = false;
unsigned long currentPos;

File water;

void setup () {
// put your setup code here, to run once:
Serial.begin (9600) ;
sl.begin (9600) ;
rtc.begin () ;

pinMode (statusLed, OUTPUT) ;

digitalWrite (statusLed, LOW); // We have an active-low LED
attached

pinMode (sensorPin, INPUT);
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digitalWrite (sensorPin, HIGH) ;

pulseCount =
flowRate
flowMilliLitres
totalMilliLitres
oldTime =

.0;

I4

Il
cNeNeoNeNe)

’

Serial.print("Initializing SD card...");

if (!SD.begin(4)) {

Serial.println("initialization failed!");
return;
}
Serial.println("initialization done.");

water = SD.open ("TEST.TXT", FILE WRITE);

if (!water) {
Serial.println("SD File Open ERROR !!™);
return;
}
attachInterrupt (sensorInterrupt, pulseCounter,
FALLING) ;//water flow pin , interupt attach
memset (clockData, 0x00, ARRAY);//cls variable
memset (tmp, 0x00, ARRAY);
}

void loop () {
// put your main code here, to run repeatedly:

if ((millis() - oldTime) > 1000) // Only process counters
once per second
{
detachInterrupt (sensorInterrupt);
flowRate = ((1000.0 / (millis() - o0ldTime)) * pulseCount)
/ calibrationFactor;
oldTime = millis();
flowMilliLitres = (flowRate / 60) * 1000;
totalMillilLitres += flowMillilitres;
unsigned int frac;
frac = (flowRate - int (flowRate)) * 10;
//Serial.print (" Output Ligquid Quantity: ");
// Output separator
//Serial.print (totalMillilitres);
//Serial.println ("mL");
// Reset the pulse counter so we can start incrementing
again
pulseCount = 0;

// Enable the interrupt again now that we've finished
sending output

attachInterrupt (sensorInterrupt, pulseCounter, FALLING)

if (waittime-- == 0x00) {
waittime = WAIT;
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//save data to file, if file is reading then data copy

to tem
if (!sdReading) {
water.println (clockData) ;
water.flush () ;

Serial.println("Data Writtent to SD !!!");

deletable = false;
} else {
strcpy (tmp, clockData);

}

}
memset (clockData, 0x00, ARRAY);

//copy totml to clocdata

sprintf (clockData, "%010i ", totalMillilitres);

//strcpy (clockData, "00000000 ");
strcat (clockData, rtc.getTimeStr());
strcat (clockDbata, " ");

strcat (clockData, rtc.getDateStr());

if (sl.available() > 0) {

ch = sl.read();

if (ch == 'd'") {
sl.print (clockData) ;

} else if (c¢ch == 'r') {
sdReading = true;
currentPos = water.position();

water.seek (0) ;
Serial.println ("Read SD");
} else if (ch == '0") {
digitalWrite (statusLed, LOW) ;
} else if(ch == "1"){
digitalWrite (statuslLed, HIGH);
} else if(ch == 'c¢"){
if (deletable) {
water.close () ;
SD.remove ("TEST.TXT") ;
water = SD.Open("TEST.TXT",FILE_WRITE);
deletable = false;

}

// Read SD card
if (sdReading) {
if (water.read(dataBuff, 1) <= 0 ) {
sdReading = false;
deletable = true;

}

Serial.println(water.position());
sl.write(dataBuff[0]);

if (!sdReading) {
Serial.println("Sending OxFFE");
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sl.write (0XFF); //notify end of data
water.close () ;

SD.remove ("TEST.TXT") ;

water = SD.open ("TEST.TXT",FILE WRITE);//new file

}

//if data in temp write in to sd card

if (strlen (tmp) > 0) {
water.println (tmp) ;
memset (tmp, 0, ARRAY);
}
}

void pulseCounter ()

{

// Increment the pulse counter
pulseCount++;
}

2. Source Code run on ESP8266 Wi-Fi Module

/* Create a WiFi access point and provide a web server on it.

*/

#include <ESP8266WiFi.h>
#define MAX SRV _CLIENTS 1

/* Set these to your desired credentials. */
const char *ssid = "WaterMeter";
const char *password = "Password";

WiFiServer server (23);
WiFiClient serverClients[MAX SRV CLIENTS];

String rgData[MAX SRV CLIENTS];

/* Just a little test message. Go to http://192.168.4.1 in a
web browser
* connected to this access point to see it.

*/

void *process (String);

void setup() {
delay (1000) ;
Serial.begin (9600) ;

WiFi.softAP (ssid, password);
WiFi.mode(WIFI_AP);
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IPAddress myIP = WiFi.softAPIP();
server.begin () ;
server.setNoDelay (true) ;

}

void loop () {
uint8 t 1i;
void *ret;
//check if there are any new clients
if (server.hasClient ()) {
for(i = 0; i < MAX SRV CLIENTS; i++){
//find free/disconnected spot

if (!serverClients[i] || !serverClients[i].connected()) {
if (serverClients([i]) serverClients[i].stop();
serverClients[i] = server.available();
continue;

}
}
//no free/disconnected spot so reject
WiFiClient serverClient = server.available();
serverClient.stop();
}
//check clients for data
for(i = 0; i < MAX SRV CLIENTS; i++) {
if (serverClients[i] && serverClients[i].connected()) {
if (serverClients[i] .available()) {

//equest data throug wifi put index of rgData
while (serverClients[i] .available ()) {
rgData[i] += (char)serverClients[i].read();

}

}
}
//processing data in rgData
for(i = 0; i < MAX SRV CLIENTS; i++) {
if (rgbata[i] .endsWith ("\r\n")) {
rgDatal[i] .trim() ;
ret = process(rgDatal[i]):;
//cls rgData
rgbData[i] .remove (0, rgData[i] .length());

if (ret != NULL) {

}
}
}

//check UART for data

if (Serial.available()) {
size t len = Serial.available();
uint8 t sbuf[len];
Serial.readBytes (sbuf, len);
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//push UART data to all connected telnet clients
for(i = 0; i < MAX SRV CLIENTS; i++) {

if (serverClients[i] && serverClients[i].connected()) {
serverClients[i] .write (sbuf, len);
delay (1) ;

}

}

void *process (String cmd) {
if (cmd.equals ("enable"))
Serial.write('1l'");

{

}else if (cmd.equals ("disable")) {
Serial.write('0");

}else if (cmd.equals ("disp")) {
Serial.write('d");

}else if (cmd.equals ("read")) {

Serial.write('r'");

}
return NULL;

78



Appendix N — Source code for Customer and Meter
Reader Mobile Application

using Android.App;

using Android.Widget;

using Android.OS;

using Android.Net.Wifi;

using Android.Content;

using Android.Views;

using Android.Util;

using System.Collections.Generic;
using Android.Net;

namespace WaterApp
{
[Activity(Label = "Digital Water Meter", MainLauncher =
true, Icon = "Q@drawable/icon")]
public class MainActivity : Activity
{
private static MainActivity instance;
internal WifiManager wman;
protected override void OnCreate (Bundle bundle)
{
var wifiMan = GetSystemService (WifiService) as
WifiManager;
wman = wifiMan;
base.OnCreate (bundle) ;

// Set our view from the "main" layout resource
// SetContentView (Resource.Layout.Main);

if (!wifiMan.IsWifiEnabled)
{

wifiMan.SetWifiFnabled (true);
}

instance = this;

FragmentManager
.BeginTransaction ()
.Add (new WifiNetworkListFragment (), "wifi")
.Commit () ;

wifiMan.StartScan () ;

}

private void WifiConpleted()
{
var cMan =
GetSystemService (Context.ConnectivityService) as
ConnectivityManager;
var wifiMan = cMan.ActiveNetworkInfo;

if (wifiMan.Type == ConnectivityType.Wifi)
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FragmentManager
.BeginTransaction ()
.Add (new LoginFragment (), "login")
.Commit () ;

private void LoginCompleted()

{

SetContentView (Resource.Layout.Control) ;

private class LoginFragment : DialogFragment
{
public override View OnCreateView (LayoutInflater
inflater, ViewGroup container, Bundle savedInstanceState)
{
var view =
inflater.Inflate (Resource.Layout.Login,container);

var txtUserName =
view.FindViewById<EditText> (Resource.Id.txtUserName) ;

var txtPassword =
view.FindViewById<EditText> (Resource.Id.txtPassword);

var cmdLogin =
view.FindViewById<Button> (Resource.Id.cmdLogin) ;

var cmdExit =
view.FindViewById<Button> (Resource.Id.cmdExit) ;

Dialog.SetTitle ("User Login");

cmdLogin.Click += (s, e) => {
if (txtUserName.Text.Trim() .Length == 0)
{

Toast.MakeText (Context, "Please enter
the username", ToastLength.Long) .Show() ;

}
else if (txtPassword.Text.Trim() .Length ==

0)

Toast.MakeText (Context, "Please enter
the password", ToastLength.Long) .Show();
lelse

{

if (txtUserName.Text.Trim() == "admin"
&& txtPassword.Text.Trim() == "1234")
{

MainActivity.instance.LoginCompleted() ;
Dismiss () ;

}

else 1f (txtUserName.Text.Trim() ==
"jJanaka" && txtPassword.Text.Trim() == "1999")
{
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MainActivity.instance.LoginCompleted() ;
Dismiss () ;
}

else

{
Toast .MakeText (Context, "Invalid

credentials", ToastLength.Long) .Show();
}
}
}i

cmdExit.Click += (s, e) =>
{

MainActivity.instance.Finish{();

}s

return view;

private class WifiNetworkListFragment : DialogFragment

{

private static WifiNetworkListFragment instance;
private ListView 1lv;

public override View OnCreateView (LayoutInflater
inflater, ViewGroup container, Bundle savedInstanceState)

{

var layoutMain = new LinearLayout (Activity);
var 1lstWifilList = new ListView (Activity);
1lv = 1lstWifilList;

layoutMain.LayoutParameters = new
ViewGroup.LayoutParams (ViewGroup.LayoutParams.MatchParent,
ViewGroup.LayoutParams.MatchParent) ;

layoutMain.AddView (1lstWifilList, new
ViewGroup.LayoutParams (ViewGroup.LayoutParams.MatchParent,
(int) TypedValue.ApplyDimension (TypedValue.DensityDefault, 500,
Resources.DisplayMetrics)));

instance = this;
Dialog.SetTitle ("Wifi List");

lstWifilist.ItemClick += (s, e) => {
var sRes = e.View.Tag as ScanResult;

if (sRes.Capabilities.Contains ("WPA"))
{

WPAPasswordEntry wpa = new
WPAPasswordEntry () ;
wpa.res = sSRes;

MainActivity.instance.FragmentManager.BeginTransaction ()
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.Add (wpa, "psk")
.Commit () ;

return layoutMain;

private void refresh(IList<ScanResult>
scanResults)

{

var wifilListAdapter = new WifilistAdapter();
wifilListAdapter.ScanResult = scanResults;
lv.Adapter = wifilistAdapter;

[BroadcastReceiver (Enabled = true) ]

[IntentFilter (new System.String[] {
WifiManager.ScanResultsAvailableAction })]

private class WifiCalBacks : BroadcastReceiver

{

public override void OnReceive (Context
context, Intent intent)

{

WifiNetworkListFragment.instance.refresh (MainActivity.instance
.wman.ScanResults) ;

}

private class WifilistAdapter
BaseAdapter<ScanResult>
{

public override ScanResult this[int position]

{
get

{

return ScanResult[position];

public override int Count

{
get

{

return ScanResult.Count;

}

public IList<ScanResult> ScanResult { get;
internal set; }

public override long GetItemId(int position)
{

return position;
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public override View GetView(int position,
View convertView, ViewGroup parent)

{

var llayout = new
LinearLayout (MainActivity.instance);

var txtSSID = new
TextView (MainActivity.instance) ;

var item = ScanResult[position];

llayout.Orientation =
Orientation.Vertical;

llayout.LayoutParameters = new
ViewGroup.LayoutParams (ViewGroup.LayoutParams.MatchParent,
ViewGroup.LayoutParams.MatchParent) ;

llayout.AddView (txtSSID, new
ViewGroup.LayoutParams (ViewGroup.LayoutParams.MatchParent,
(int) TypedValue.ApplyDimension (TypedValue.DensityDefault, 100,
MainActivity.instance.Resources.DisplayMetrics)));

txtSSID.Text = item.Ssid.Trim() .Length ==
0 ? "Hidden Network" : item.Ssid.Trim();

txtSSID.Gravity = GravityFlags.Center;

llayout.Tag = item;

return llayout;

private class WPAPasswordEntry : DialogFragment
{
internal ScanResult res;
private static WPAPasswordEntry instance;
private bool wifiOk = false;
public override View
OnCreateView (LayoutInflater inflater, ViewGroup container,
Bundle savedInstanceState)
{
var llayout = new
LinearLayout (MainActivity.instance) ;
var txtPSK = new
EditText (MainActivity.instance);
var cmdGo = new
Button (MainActivity.instance);

llayout.Orientation =
Orientation.Vertical;

llayout.LayoutParameters = new
ViewGroup.LayoutParams (ViewGroup.LayoutParams.MatchParent,
ViewGroup.LayoutParams.MatchParent) ;

llayout.AddView (txtPSK, new
ViewGroup.LayoutParams (ViewGroup.LayoutParams.MatchParent,
ViewGroup.LayoutParams.WrapContent)) ;

83



llayout.AddView (cmdGo, new
ViewGroup.LayoutParams (ViewGroup.LayoutParams.MatchParent,
ViewGroup.LayoutParams.WrapContent)) ;

cmdGo.Text = "Connect";
Dialog.SetTitle ("Please enter the
password") ;

instance = this;

cmdGo.Click += (s, e) =>

{
if (txtPSK.Text.Trim() .Length == 0)
{

Toast.MakeText (MainActivity.instance, "Please enter the PSK .",
ToastLength.Long) .Show () ;
}

else

{
var nid =
MainActivity.instance.wman.AddNetwork (

new WifiConfiguration ()

{
SSld — $"\"{res.SSid}\"",
PreSharedKey =
S"\"{txtPSK.Text.Trim() }\"",

) ;

MainActivity.instance.wman.Disconnect () ;
MainActivity.instance.wman.EnableNetwork (nid, true);

MainActivity.instance.wman.Reconnect () ;
this.Dismiss () ;

WifiNetworkListFragment.instance.Dismiss ()
SystemClock.Sleep (2000) ;

MainActivity.instance.WifiConpleted() ;
wifiOk = true;
}
bi

return llayout;
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Appendix O — Source code for Water Board Billing
Web Application

Logging Form

<?php

session start();

$Signin=$ POST['Signin'];

if (isset ($Signin)) {

header ("Cache-control: private");
session register ("username");
include ('config main.php');
$myusername=$ POST['username'];
smypassword=$ POST['password'];
// To protect MySQL injection (more detail about MySQL
injection)

Smyusername = stripslashes ($Smyusername) ;
Smypassword = stripslashes ($mypassword) ;
Smyusername = mysql real escape string(Smyusername);

Smypassword = mysql real escape string(Smypassword);
$sqgl="SELECT * FROM users WHERE username='S$myusername' and
password="'S$mypassword'";
Sresult=mysqgl query(Ssql);
// Mysgl num row is counting table row
$count=mysgl num rows (Sresult);
//If result matched $myusername and S$Smypassword, table row
must be 1 row
Sa = $ REQUEST['username'];
1f (Scount==1) {
$ SESSION['username']=
$ POST['username'];
Sabc="ss";
session register("a");
session register ("abc");
header ("location:mkt/sign success.php");
exit;
}
{

echo "Wrong Username or Password";
exit;
}

}

mysqgl close(Sconn);
?>

<form method="post" action="sign insc.php">
<table width="180" border="0" cellpadding="0" cellspacing="0">
<!--DWLayoutTable-->
<tr>
<td height="15" valign="top" align="left"
class="style3">User name: </td>
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</tr>
<tr>
<td height="25" valign="top"> <input type="text"
name="username" size=25 maxlength=50></td>
</tr>
<tr>
<td height="15" valign="top" align="left"><span
class="style3">Password:</span></td>
</tr>
<tr>
<td height="22" valign="top"><input type="password"
name="password" size=25 maxlength=50> </td>
</tr>
<tr>
<td height="20" valign="top"><input type="submit"
name="Signin" value="sign in"> <span class="style3"><a
href="forgot.php" target=" blank">Forgot password ?</a>
</span></td>
</tr>
<tr>
<td height="15" valign="top" bgcolor="#99FFCC"><div
align="center" class="style5">Sign up here..!!! </div></td>
</tr>
<tr>
<td height="34">g&nbsp;</td>
</tr>
</table>
</form>

Bill Calculation Form

<?php
//include once "dbcon.php";
print "<hl>Water Managment Sysytem</hl><br/>";
print '<form action="index.php" method="post">"';
// Get files
if (Shandle = opendir('data')) {
print '<select name="file">';
while (false !== ($Sentry = readdir ($Shandle))) {
if (Sentry != "." && Sentry != "..") {
print '<option
value=""'.$entry.'">"'.Sentry.'</option>"'; }
}
print '</select>"';
closedir ($handle) ;
}
print '<br/><br/>"';
print '<input type="submit" value="Filter">';
print '</form>';
if($ POST['file']){

Smeeterid = explode(".", $ POST['file'l);
print '<h2>Meeter readings of '.Smeeterid[0].'</h2>"';
Stxtfile = "data/".$_POST['file'];

// Get First line
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S$lines = file(Stxtfile);//file in to an array

$first reding = explode(" ", $lines[0]);
print 'First Reading of month:: Units:
'.$first reding[0]. ' Time & Date: '.$first reding[1l].'

'.$first redingl[2];
print '<br/><br/>';
Smyfile = fopen(Stxtfile, "r") or die("Unable
to open file!"™);
while ($Sline = fgets(Smyfile)) {
Spieces = explode(" ", S$line);
//echo Spieces[0].'-"';
//echo S$pieces[l].'<br/>"';
}
print 'Last Reading of month:: Units: '.Spieces[0]. '
Time & Date: '.S$pieces[1l].' '.Spieces[2];
print '<br/><br/>"';
Sunitfirst = $first reding(0];
Sunitlast = $pieces[0];
print 'Difference: ';
Sdiff = Sunitlast-Sunitfirst;
print S$Sdiff;
print '<br/><br/>"';
print 'This Month Charge:: ';
1f(Sdiff>0 && Sdiff<=5) {
print 'Rs: ';
print number format (($diff*50)+5, 2);
}
1f(Sdiff>5 && $diff<=10) {
print 'Rs: ';
print number format (($diff*50)+10, 2);
}
1f(Sdiff>11 && $diff<=15) {
print 'Rs: ';
print number format (($diff*50)+15, 2);
}
1f(Sdiff>16 && S$dAiff<=20) {
print 'Rs: ';
print number format (($diff*80)+40, 2);
}
1f(Sdiff>21 && Sdiff<=25) {
print 'Rs: ';
print number format (($diff*100)+58, 2);
}
1f(Sdiff>26 && $diff<=30) {
print 'Rs: ';
print number format (($diff*200)+88, 2);
}
1f(Sdiff>31 && S$SAdiff<=40) {
print 'Rs: ';
print number format (($diff*400)+105, 2);
}
1f (Sdiff>41 && $diff<=50) {
print 'Rs: ';
print number format (($diff*650)+120, 2);
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1f(Sdiff>51 && S$Sdiff<=75) {

print 'Rs: ';

print number format (($diff*1000)+130, 2);
}
1f ($Sdiff>75) {

print 'Rs: ';

print number format (($diff*1600)+140, 2);
}
fclose (Smyfile); }
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Appendix P — Text File of Water Meter Reading

Reading Time Date

0000000000 13:00:00 08.03.2017
0000030456 13:15:00 08.03.2017
0000070999 13:30:00 08.03.2017
0000081162 13:45:00 08.03.2017
0000131597 14:00:00 08.03.2017
0000156790 14:15:00 08.03.2017
0000207754 14:30:00 08.03.2017
0000228475 14:45:00 08.03.2017
0000259298 15:00:00 08.03.2017
0000259298 15:15:00 08.03.2017
0000259298 15:30:00 08.03.2017
0000259298 15:45:00 08.03.2017
0000259298 16:00:00 08.03.2017
0000259298 16:15:00 08.03.2017
0000279307 16:30:00 08.03.2017
0000289407 16:45:00 08.03.2017
0000289969 17:00:00 08.03.2017
0000290552 17:15:00 08.03.2017
0000291428 17:30:00 08.03.2017
0000293753 17:45:00 08.03.2017
0000314192 18:00:00 08.03.2017
0000327013 18:15:00 08.03.2017
0000335018 18:30:00 08.03.2017
0000342041 18:45:00 08.03.2017
0000347095 19:00:00 08.03.2017
0000355261 19:15:00 08.03.2017
0000367795 19:30:00 08.03.2017
0000372841 19:45:00 08.03.2017
0000372841 20:00:00 08.03.2017
0000372841 20:15:00 08.03.2017
0000378094 20:30:00 08.03.2017
0000382409 20:45:00 08.03.2017
0000398130 21:00:00 08.03.2017
0000417339 21:15:00 08.03.2017
0000434695 21:30:00 08.03.2017
0000458037 21:45:00 08.03.2017
0000488300 22:00:00 08.03.2017
0000508513 22:15:00 08.03.2017
0000508513 22:30:00 08.03.2017
0000508513 22:45:00 08.03.2017
0000508513 23:00:00 08.03.2017
0000508513 23:15:00 08.03.2017
0000508513 23:30:00 08.03.2017
0000508513 23:45:00 08.03.2017
0000508513 00:00:00 09.03.2017
0000508513 00:15:00 09.03.2017
0000508513 00:30:00 09.03.2017
0000508513 00:45:00 09.03.2017
0000508513 01:00:00 09.03.2017
0000508513 01:15:00 09.03.2017
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0000508513
0000508513
0000508513
0000508513
0000508513
0000508513
0000508513
0000508513
0000508513
0000508513
0000508513
0000508513
0000508513
0000520834
0000526045
0000527047
0000527371
0000528292
0000542054
0000568486
0000598760
0000611047
0000620374
0000629008
0000629008
0000629008
0000629008
0000631772
0000652759
0000668491
0000685815
0000701457
0000701457
0000701457
0000701457
0000701457
0000701457
0000715222
0000715222
0000715222
0000715222
0000715222
0000715222
0000729452
0000745176
0000745176

01:
01:
02:
02:
02:
02:
03:
03:
03:
03:
04:
04:
04:
04:
05:
05:
05:
05:
06:
06:
06:
06:
07:
07:
07:
07:
08:
08:
08:
08:
09:
09:
09:
09:
10:
10:
10:
10:
11:

11

11:
11:

12

12:
12:

12

30:
:00
00:
15:
30:
45:
00:
15:
30:
45:
00:
15:
30:
45:
00:
15:
30:
45:
00:
15:
30:
45:
00:
15:
30:
45
00:
15:
30:
45:
00:
15:
30:
45:
00:
15:
30:
45
00:
:15:
30:
45:
:00:
15:
30:
:45:

45

00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.
09.

03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.
03.

2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
2017
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