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Abstract

The purpose of this document is to show the design specifications for the Utility Watch
application. As this is an agile development process, each iteration builds on the previous one until the
project is complete. The design manual should enable another developer to implement the project in full.
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1. Introduction

Before any development begins, it is important to think about the architecture of how your
software will be arranged. How you structure the code will determine the ease of maintenance on the
code, if the project is easy to extend and troubleshooting the project. If your project handles data, that
will need to be structured also. This document will take all iterations individually and cover both the high
and low level designs.

2. High Level Detail

The overall project model is based on the Model-View-Controller (MVC) design pattern. In this
design, the user sends a request to the controller, the controller then uses the model to retrieve and
organise the requested data and passes it to the view. The view renders the requested webpage to the
user.

2.1. Overview Diagram

/smarthomeQ001.ddns.net:5000

Model < Controller

4

> Views

Data

Fig. 1 Overview Diagram
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2.2. System Architecture

View J
Login Heating Logout
Dashboard Control Contact
/|

M) daily heating control
login weekly updateGauge| |updateContro
logout monthly heatingOn controlOn
bi-monthly heating Off controlOff
/

Model )

gelDailyData getMonthlyData

getWeeklyData getReading

Fig. 2 Layered Architecture

3. Low Level Detail

As shown in the project timeline in the Functional specification, the 1st iteration had very little
code development. The backend data structure was created and some test scripts developed to test that
architecture. As mentioned in the Project Report, the restrictions on the SQLite forces the creation of

multiple databases each containing a table.
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3.1. Data Structure

Raw Data Table

Database Name: UtilityWatchDB

Table Name: rawdata

Operation: To store the rawdata generated from the request to external hardware.
Code:

CREATE TABLE "rawdata" ("rawdataID" INTEGER PRIMARY KEY

AUTOINCREMENT NOT NULL UNIQUE , "rawdata" VARCHAR)

Table Structure

Coumns {2

Cohumn[D Name Type Mot Nall Defauit Ve Primary Key B
0 rewtatzlD INTEGER 1 rdl 1

1 Ewdate VARCHAR 0 redl b

Sample Data from rawdataTbl

|rawdetal remditz

:1‘66 |<fm\> <mac>00MA3CTTIEC/mac> <devd> SMARTHOMENL < /devid> <date> M15-01-23 11:77:30< /date> <verson>1.1 1< version> <adk> <id 1>00002818</id 1> <pow_1>3w</pow 1> <temp 1>-—< /temp 1> <state 1:
1467 |<ado<id 2>—</id 2> <pow 2> </pow 2> <temp 2> </temp 2> <state D> fived<state > <ack> <ack><id 3>—</1d 3> <pow B> </pow 3> <temp 3> <jtemp 3> <siate Ifivedc/state I5</acko> <ack> i >-<id $<p
;llﬁﬂ lqdo <it > —</id > <pow 2> </pow 3> <temp 3> </temp 3> <state G>fived</state 3> </ack> <adk> <id E0>—</id 10> <pow 10> </pow_10><temp 30> </temp 10> <state 18>ford</state 10> </ack> </fm>

s ldvm) <mac> A3 CTBE /mac> <devd>SMARTHOME(L </dend> <date> 15-01-23 112755« /date> <version>1.1 D</version> <ade> <id 1>00002318</id 1> <pow_1>Tiw</pow 1> <temp 1>-——</temp 1> <state I:
nm I<ad:><id_?)—-< id_2><pow 2> </pow 2> <temp 2> <ftemp 2> <state I>fed</state 2> </ack> <adke> <id 3>--</id 3> <pow_3> </pom_3> <temp 3></temp 3> <state 3>froed</state 3> </adk> <ac> <id 4>--<id S>3 <p
;‘1&71 |<id:><id_9>-<.fod_9><po~_9> <ipow 8> <temp D> </temp 9> <state 9> fzd</Siate 9> </ade <ade> <id 1> —</id 10> <pow_10> </pow_10><temp 10> </temp 10> <state 18> foed</state 10> </ado </fm>

;mz l(fm» <mac> A3 00GBE</mac> <devd> BAARTHOMEN] </dand> <dzte> 2015-01-23 11:23:10</date> <verson>1.1 D</rersion> <ack> <id_1>00002818</1d 1> <pow 1>83w</pow 1> <temp 1>-—</temp I><state 1>
im; l<l¢><id.2)—<fld_2><pm_b <fpow 2><temp_2> </temp 2> <state I>fived</state 1> <fack> <adk> <id_3>--</1d 3> <pow_3> </pow 3> <temp 3> </temp_3> <state dfwed</state 3> </ado> <ackr<xd 4>--<d $><p
t1l74 ]<ack><id_9>-—< A1d 2> <pow 3> </pow 3> <temp 0> </temp J> <state I>faed</State 9> <fack> <ade <id 10> —</id 10> <pow_10> </pow_10><temp 20> </temp 10> <state 1> ford</siate 10> </adk> </frm>

1105 Im«mc>wamth><mmmMm<lm<mm-B 11:28:25</date> <version>11.0< fversion> <adk> <id_1>00002818</id 1> <pow_1>3Tw</pow 1> <temp 1>--—</temp 1><state
hAK lqdo <id 2>—</id 2><pow_2></pow_I><temp 2><Aemp 2> <state I>feed</state I></ack> <ado> <id 3>—</id 3> <pow 3> </pow 3> <temp 3> </temp 3> <stzts I>fadistate 3> </acdko> <ack> <id 4>--<ud 4><p
1477 l<adz><id_1D>—<ﬁd_M><pm,10>f4po~_lﬂ><%unp_lﬂ><hmp_l&><m.m>fmd<.fst&__m></a:b<ﬂrm>

ms Idmv <mac>MA3CTTBEC/mac> <dead> SMARTHOMEN < /devid> <date> 2115-01-23 11:23:80< /date> <verson> L1 )< frersion> <ade> <id 1>00002518</id 1> <pow_1>90w</pow 1> <temp 1>-—</temp I><state 1:
1109 I<adt><id.2>-—<ﬁd,2) <pow_2> </pow_2> <temp_2> </temp 2> <state 2> fed<istate 2> <Jacke <ack> <id 3>--</id 3> <pow_3> </pow 3> <temp_3> </temp 3> <state I>fued <t I></ade> <acko <d >--<fid $<p
hm lqdo <id B>—</id B> <pow 3> </pow 9> <temp B> </temp 3> <state G>fieed</state 3> </ack> <ado> <id EH>—</id 10> <pow 10> </pow_10><temp 1> </temp 10> <state 18> fapd</state 10> </ade> </fm>

L1 lqespmsv <id 1>00X281B<Ad 1> <pow 1>88w</pow 1> <temp_1>—-</temp 1> <state 1>fised</state 1> <id I>--</id 2> <pow 2> </pow_2> <temp _I></temp_2><state I>Tored</state 2><id 3>—</id ><pow 3><
ucaz l<|spmse> <id_1>0000281B</3d 1> <pow 1>BEw</pow 1> <temp 1> —</temp 1> <state 1>fed</state 1> <id 2>--</ad 1> <pow 2> </pow_2> <temp 2> </temp_2> <state 2>Toed</state 2> <id 3>—</id 3><pow <
1153 |<respense> <id 1>0000281 B</id 1> <pow 1>B5w</pow 1> <temp 1>—</temp 1><state 1>fieed</state 1> <id 2>—-</id 2> <pow 2> </pow_2> <temp 2> <jtemp 2> <sizte 2>fomd</sate 2> <id 3>—-</id 3> <pow <

Unit Reading Table

Database Name: UtilityWatchDB
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Table Name: readingTbl
Operation: To store the electricity meter reading value and timestamp.
Code:
CREATE TABLE “readingTbl” (“readingID” INTEGER PRIMARY KEY
AUTOINCREMENT NOT NULL , “readingValue” FLOAT, “dt” DATETIME)

Table Structure
Columns 3)
Column B Name Type Not Mul Default Yalue Primary Key
0 readinglD INTEGER 1 ol 1
1 readingValue FLOAT 0 rul 0
2 [ DATETIME 0 rul 0

Sample Data for readingTbl

TABLE readingThbl | search | | Showall
readinglD readingValue dt

1 0] | 2015-01-29 01:00:00 |
2 |as | 2015-01-29 02:00:00 |
! [100 | 2015-01-29 03:00:00 |
a |2z | 2015-01-29 04:00:00 |
5 EE] | 2015-01-29 04:00:00 |
6 |zo0 | 2015-01-29 06:00:00 |
7 [1100 | 2015-01-29 07:00:00 |
&8 |z100 | 2015-01-29 08:00:00 |
9 [1980 | 2015-01-29 09:00:00 |
10 |z04 | 2015-01-29 10:00:00 |
11 |226 |2015-01-29 11:00:00 |
12 [ELE] | 2015-01-29 12:00:00 |
13 |2282 | 2015-01-29 13:00:00 |
14 |[467 | 2015-01-29 14:00:00 |
15 [434 | 2015-01-29 15:00:00 |
16 |[1878 | 2015-01-29 16:00:00 |
17 |zo82 | 2015-01-29 17:00:00 |

Daily data Table
Database Name: ChartDataDB
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Table Name: dailyDataTbl

Operation: To store the average hourly usage from the readingTbl.

Code: CREATE TABLE “dailyDataTbl” (“id” INTEGER PRIMARY KEY
AUTOINCREMENT NOT NULL , “value” FLOAT, “dt” DATETIME, “hour”

NUMERIC)
Table Structure

Colurans €)

Couma D Name Type Nt Null Defauit Value Prmary Key e
o id INTEGER 1 nl 1

1 vale FLOAT 0 ndd 0

2 & DATETME 0 il 0

3 hour NUMERIC 0 rul 0

Sample Data for dailyDataTbl

Weekly data Table

Database Name: weeklyChartData
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Table Name: weeklyDataTbl

Operation: To store the average daily usage from the readingTbl.

Code: CREATE TABLE weeklyDataTbl (dailyDataID INTEGER PRIMARY KEY

AUTOINCREMENT, value VARCHAR MAX NULL,dt DATETIME NULL,day VARCHAR

MAX NULL)
Table Structure
Columns (4)
ColumnD Name Type Net Hull Defauit Vaiue Primary Key &
0 dadyDataD) INTEGER 0 oull 1
1 value VARCHAR MAX 0 null [}
2 dt DATETME 0 null 0
3 day VARCHAR MAX 0 null o
Sample Data for weeklyDataTbl
! dadyDatall value dt day
193 fo7as0 |a015-03-23 |Mongzy
104 f122060 |2015-03-24 [Tuesday
155 f1cezr0 |ot5-03-25 | wednesday
1% [123180 |2015-03-26 [Thrsday
197 10 |015-03-27 |Friday
18 {7ee60 |015-03-28 [saturday
199 {10660 |ot5-3-20 {sunday
20 [128000 |a05-03-30 [Mondsy
b lors0 [05-03-31 [Tuescay
02 fo1800 20150201 [Viednesday
m {10180 |a0t5-94-02 [Thursday
n [1z29731 |a05-04-03 Frday
25 fi11360 20150404 [Saturdzy
2% f100s20 0150205 sunday
207 jos200 |2015-94-05 [Mencay
b [10e15 0150807 [Tuesdsy
2 fsoe60 |a015-04-08 | wednesday
210 lozesa |015-02-08 [Thussdzy
vl losss0 |a0t5-94-10 Frday
7i¥) [1z22050 |am5-0411 [Saturdsy
23 fee750 |o5-0412 {sunday

Monthly data Table
Database Name: monthlyChartData

Table Name: monthlyDataTbl

Operation: To store the average weekly usage from the readingTbl.
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Code: CREATE TABLE monthlyDataTbl (dailyDataID INTEGER PRIMARY KEY

AUTOINCREMENT, value VARCHAR MAX NULL,dt DATETIME NULL, week VARCHAR

MAX NULL)
Table Structure

Columns 4}

Column D Name Type Mot Nl Defautt Value Primary Key 2|
il dailyDatall INTEGER 9 null 1

1 value VARCHAR MAX 0 null 0

2 o DATETIME i} null 0

3 week VARCHAR MAX 0 null 0

Sample Data for weeklyDataTbl

dailyDatalD value dt week
1 17110 |anms-02-01 04
2 136700 |anns-02-07 05
3 o130 |2015-02-15 06
4 781830 |ams-02-2 07
5 |05 |anns-03-01 o8
6 [72086.0 |a015-03-08 09
10 [757130 |2015-03-15 10
11 |800gs.0 |ams-03-22 il
13 768480 |an1s-03-20 12
6 lses4s.0 |a015-04-08 13
10 l6oass.0 |2015-04-11 it

10
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4. MVC

4.1.Use Cases

Use Case Diagram

This use case diagram has been discussed in the specification document. This is just to assist with the

understanding of the detailed use case which will follow.

User

Utility Watch System

Control Heat

Control Light

Heating System

Lighting System

11
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4.2. Detailed Use Cases

Name: Login

Actors: User, System (model, view, controller)

Description: This use case begins when a user wishes to login to the application. The user must provide
a username and password. The system checks if details are valid.

Main Success Scenario:

1.

NoukwnN

8.

The user selects Login.

The view sends a request to the controller.

The controller handles request and renders the login view.

The user enters a username and password and presses submit.
The view sends a request to the controller.

The controller passes the details to the model.

The model returns a reply.

The controller handles the reply and renders the dashboard view.

Alternatives:

4.

a The controller detects that one or more of the fields are empty/incorrect
i) The view displays error message and invites user to re-insert data
ii) The user re-inserts the data

Name: View Usage

Actors: User, System

Description: This use case begins when a user wishes to view the energy consumption.
Main Success Scenario:

1.

2
3
4,
5.
6
4

The user selects Electricity on the dashboard view.

The view sends a request to the controller.

The controller asks the model for the required data.

The model replies with the requested data from the database.

The controller renders the usage page with the populated chart for viewing.
Alternatives:

a The controller detects that session has expired

i) The view displays error message and invites user to re-insert login data
ii) The user re-inserts the data

12
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Name: Control Heating
Actors: User, System
Description: This use case begins when a user wishes to turn on the heating.
Main Success Scenario:
1. The user selects Heating on the dashboard view.
2. The view sends a request to the controller.
3. The controller retrieves the request and renders the heat view.
4. The user selects the Heating On option.
5. The view sends a request to the controller.
6. The controller carries out the request and updates the heat view.
7. Alternatives:
4. a The controller detects that session has expired
i) The view displays error message and invites user to re-insert login data
ii) The user re-inserts the data

Name: Control Lighting
Actors: User, System
Description: This use case begins when a user wishes to turn on the lighting.
Main Success Scenario:
1. The user selects Lighting on the dashboard view.
2. The view sends a request to the controller.
3. The controller retrieves the request and renders the light view.
4. The user selects the Lighting On option.
5. The view sends a request to the controller.
6. The controller carries out the request and updates the light view.
7. Alternatives:
4. a The controller detects that session has expired
i) The view displays error message and invites user to re-insert login data
ii) The user re-inserts the data

Name: Logout
Actors: User, System
Description: This use case begins when a user wishes to logout.
Main Success Scenario:
1. The user selects the logout option on the current view.
2. The view sends a request to the controller.
3. The controller retrieves the request and clears the session.
4. The controller renders the login view.

13
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4.3. Sequence Diagrams
Login Sequence diagram

|
|

1

View Usage Sequence diagram

|
|

|
|
dail | |
|

|
daily
|
_____ dash Qaid______>.

dashboard

|
T
altemaklva J |
|

login

14
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Control Heating Sequence diagram

(o] [ ()

€ login

Control Lighting Sequence diagram

|
|
I
allemaklva J |
[

| __requestData,

retumData

login

15
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Logout Sequence Diagram

Client

Controller

5. Services

In order for the Utility Watch to function correctly and up to date, there are services that are
working away in the background. These services cover routines for the data creation. There are also

logout

logout

A

programs running to ensure the Flask server is active and allowing access to the application at all times.

Meter

] UtilityWatch

Services
—
.
» getReading
getDaily
getWeekly
( getMonthly

tDataDB

16
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GetReading Sequence Diagram

Service: getReading

|
|
reuestReading._ |

e reading
-

rocess Reading

<
Write Data

Get Daily Data Sequence Diagram

Service: getDailyData

Query I
- Result
-
rocess Result
<
Write Data

W

N

17
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Get Weekly Data Sequence Diagram

S | (o] [
|
|

Que |

Result

rocess Result

<
Wiite Data N

Get Monthly Data Sequence Diagram

o sy (oo TR
|
|

Que I

Result

Erooess Result

Write Data
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