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[bookmark: _Toc263761836]Introduction
[bookmark: _Toc327266157][bookmark: _Toc327266214][bookmark: _Toc327266260][bookmark: _Toc327344516][bookmark: _Toc327345668][bookmark: _Toc327345714][bookmark: _Toc327345933][bookmark: _Toc327346016][bookmark: _Toc327346070][bookmark: _Toc327346125][bookmark: _Toc327346197][bookmark: _Toc327346405][bookmark: _Toc327346479][bookmark: _Toc327346664][bookmark: _Toc327346886][bookmark: _Toc327347465][bookmark: _Toc327347618][bookmark: _Toc263761837][bookmark: _Toc327176761][bookmark: _Toc327177681][bookmark: _Toc327177784][bookmark: _Toc327177874][bookmark: _Toc327179051][bookmark: _Toc327179319][bookmark: _Toc327179456][bookmark: _Toc327180177][bookmark: _Toc327181652][bookmark: _Toc327264462]Purpose of the document
[bookmark: _Toc327176762][bookmark: _Toc327177682][bookmark: _Toc327177785][bookmark: _Toc327177875][bookmark: _Toc327179052][bookmark: _Toc327179320][bookmark: _Toc327179457][bookmark: _Toc327180178][bookmark: _Toc327181653][bookmark: _Toc327264463][bookmark: _Toc327266158][bookmark: _Toc327266215][bookmark: _Toc327266261][bookmark: _Toc327344517][bookmark: _Toc327345669][bookmark: _Toc327345715][bookmark: _Toc327345934][bookmark: _Toc327346017][bookmark: _Toc327346071][bookmark: _Toc327346126][bookmark: _Toc327346198][bookmark: _Toc327346406][bookmark: _Toc327346480][bookmark: _Toc327346665][bookmark: _Toc327346887][bookmark: _Toc327347466][bookmark: _Toc327347619]This document is the definitive specification of the user requirements. It is a primary input to the design and development, and the primary specification for the User Acceptance.
This document is intended to be read by 
all responsible for the management and development of the project
users, user representatives, and other interested parties
[bookmark: _Toc327176765][bookmark: _Toc327177685][bookmark: _Toc327177788][bookmark: _Toc327177878][bookmark: _Toc327179055][bookmark: _Toc327179323][bookmark: _Toc327179460][bookmark: _Toc327180181][bookmark: _Toc327181656][bookmark: _Toc327264466][bookmark: _Toc327266163][bookmark: _Toc327266220][bookmark: _Toc327266266][bookmark: _Toc327344522][bookmark: _Toc327345674][bookmark: _Toc327345720][bookmark: _Toc327345939][bookmark: _Toc327346022][bookmark: _Toc327346076][bookmark: _Toc327346131][bookmark: _Toc327346203][bookmark: _Toc327346411][bookmark: _Toc327346485][bookmark: _Toc327346670][bookmark: _Toc327346892][bookmark: _Toc327347471][bookmark: _Toc327347624][bookmark: _Toc263761838]Overview
[bookmark: _Toc327176763][bookmark: _Toc327177683][bookmark: _Toc327177786][bookmark: _Toc327177876][bookmark: _Toc327179053][bookmark: _Toc327179321][bookmark: _Toc327179458][bookmark: _Toc327180179][bookmark: _Toc327181654][bookmark: _Toc327264464][bookmark: _Toc327266159][bookmark: _Toc327266216][bookmark: _Toc327266262][bookmark: _Toc327344518][bookmark: _Toc327345670][bookmark: _Toc327345716][bookmark: _Toc327345935][bookmark: _Toc327346018][bookmark: _Toc327346072][bookmark: _Toc327346127][bookmark: _Toc327346199][bookmark: _Toc327346407][bookmark: _Toc327346481][bookmark: _Toc327346666][bookmark: _Toc327346888][bookmark: _Toc327347467][bookmark: _Toc327347620]This product aims to simplify the control of general home appliances without investing heavy costs in smart homes. The basic idea is to control a set of power points using a mobile phone. A user just has to send a message to a specific number along with some authorization and choose whether he wants to turn that particular power point on or off. The details as to the syntax of the commands etc are listed in the specific requirements section. The user also has the option to check the status of each power point. In essence, it is like a spike-buster that can be controlled over a GSM connection through SMS (Short Messaging Service). 
Later on, it can be extended to control other home appliances like an Air Conditioner. The user can even be given options to set temperature on the AC etc. This is the further scope of the project.
This will have a huge market as it eliminates the need to physically turn a switch on and off to control an appliance. Also, since it is not very expensive, it will have a very wide market. 
Section 2 provides a general description of the product and of the factors that affect their requirements.
Section 3 contains the specific requirements for the product.  
Section 1.3 below contains a list of all documents referenced in this document.  
Section 1.4 below contains a glossary of pertinent terms and abbreviations.  
[bookmark: _Toc327176764][bookmark: _Toc327177684][bookmark: _Toc327177787][bookmark: _Toc327177877][bookmark: _Toc327179054][bookmark: _Toc327179322][bookmark: _Toc327179459][bookmark: _Toc327180180][bookmark: _Toc327181655][bookmark: _Toc327264465][bookmark: _Toc327266160][bookmark: _Toc327266217][bookmark: _Toc327266263][bookmark: _Toc327344519][bookmark: _Toc327345671][bookmark: _Toc327345717][bookmark: _Toc327345936][bookmark: _Toc327346019][bookmark: _Toc327346073][bookmark: _Toc327346128][bookmark: _Toc327346200][bookmark: _Toc327346408][bookmark: _Toc327346482][bookmark: _Toc327346667][bookmark: _Toc327346889][bookmark: _Toc327347468][bookmark: _Toc327347621][bookmark: _Toc263761839]References
[bookmark: _Toc327266161][bookmark: _Toc327266218][bookmark: _Toc327266264][bookmark: _Toc327344520][bookmark: _Toc327345672][bookmark: _Toc327345718][bookmark: _Toc327345937][bookmark: _Toc327346020][bookmark: _Toc327346074][bookmark: _Toc327346129][bookmark: _Toc327346201][bookmark: _Toc327346409][bookmark: _Toc327346483][bookmark: _Toc327346668][bookmark: _Toc327346890][bookmark: _Toc327347469][bookmark: _Toc327347622]Applicable Documents
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[bookmark: _Toc263761840][bookmark: _Toc327176766][bookmark: _Toc327177686][bookmark: _Toc327177789][bookmark: _Toc327177879][bookmark: _Toc327179056][bookmark: _Toc327179324][bookmark: _Toc327179461][bookmark: _Toc327180182][bookmark: _Toc327181657][bookmark: _Toc327264467][bookmark: _Toc327266164][bookmark: _Toc327266221][bookmark: _Toc327266267][bookmark: _Toc327344523][bookmark: _Toc327345675][bookmark: _Toc327345721][bookmark: _Toc327345940][bookmark: _Toc327346023][bookmark: _Toc327346077][bookmark: _Toc327346132][bookmark: _Toc327346204][bookmark: _Toc327346412][bookmark: _Toc327346486][bookmark: _Toc327346671][bookmark: _Toc327346893][bookmark: _Toc327347472][bookmark: _Toc327347625]Definitions, acronyms and abbreviations
SMS – Short Messaging Service
GSM – Global System for Mobile Communications; originally from Groupe Spécial Mobile

[bookmark: _Toc263761841]General Description
[bookmark: _Toc263761842]Objective
To build a product that enables the control of multiple power points through messages sent over a GSM communications network (Short Messaging Service). 
[bookmark: _Toc263761843]System concept 
This system will obviously comprise of a GSM chipset. This is used to handle communications between the device and the user’s mobile phone. A microcontroller is used to process these messages received and send out the respective signals to certain hardware that manages switching that particular power point chosen on or off or return its status.   
This is a ‘standalone’ system. It can be placed anywhere and plugged into a live socket. As long as there is enough signal strength in the location of the device, the system will be able to receive messages, process them and function properly. There are no real external interfaces to any other system. It is capable of working independently.
An existing spike buster can be used. We can overlay the controller hardware over the spike buster. The GSM chipset and the microcontroller can be procured from the market. The software written into the microcontroller and the various circuits to control switching of power points based on output signal of the microcontroller need to be developed.
There is no such system presently and hence, needs to built from scratch. 
[bookmark: _Toc263761844]Concept of operations
The main operation that this system must perform is the switching of particular power points in a group of power points based on the user’s choice. This is notified to the system by the user with the help of a SMS.  
There are some additional operations that the system must perform that will be listed in the next section.  
[bookmark: _Toc327176770][bookmark: _Toc327177690][bookmark: _Toc327177793][bookmark: _Toc327177883][bookmark: _Toc327179060][bookmark: _Toc327179328][bookmark: _Toc327179465][bookmark: _Toc327180186][bookmark: _Toc327181661][bookmark: _Toc327264471][bookmark: _Toc327266168][bookmark: _Toc327266225][bookmark: _Toc327266271][bookmark: _Toc327344527][bookmark: _Toc327345679][bookmark: _Toc327345725][bookmark: _Toc327345944][bookmark: _Toc327346027][bookmark: _Toc327346081][bookmark: _Toc327346136][bookmark: _Toc327346208][bookmark: _Toc327346416][bookmark: _Toc327346490][bookmark: _Toc327346675][bookmark: _Toc327346897][bookmark: _Toc327347476][bookmark: _Toc327347629][bookmark: _Toc263761845]Users and user interface
The main requirement for a user is that he should have a mobile phone. He should have the ability to send a message to some particular number along with his authorization to perform whatever he wants.
Users need not be proficient in any technology. They just need to know how to send a SMS. Maintenance personnel need to be proficient in the use of GSM chipsets and microcontrollers. A certain element of knowledge of electrical engineering is also required to make the circuit that controls the switching of power points based on the microcontroller’s output.
This system is intended to be very user-friendly. Therefore, a person who uses this system very rarely will not find it difficult to control. It does not matter whether a person uses the system very often or very rarely.
The system, however, must be kept in an area where the signal strength is of decent quality. If this is not done, messages may not be received by the system. The user, too, needs to have good signal strength on his mobile phone.  
[bookmark: _Toc263761846][bookmark: _Toc327176769][bookmark: _Toc327177689][bookmark: _Toc327177792][bookmark: _Toc327177882][bookmark: _Toc327179059][bookmark: _Toc327179327][bookmark: _Toc327179464][bookmark: _Toc327180185][bookmark: _Toc327181660][bookmark: _Toc327264470][bookmark: _Toc327266167][bookmark: _Toc327266224][bookmark: _Toc327266270][bookmark: _Toc327344526][bookmark: _Toc327345678][bookmark: _Toc327345724][bookmark: _Toc327345943][bookmark: _Toc327346026][bookmark: _Toc327346080][bookmark: _Toc327346135][bookmark: _Toc327346207][bookmark: _Toc327346415][bookmark: _Toc327346489][bookmark: _Toc327346674][bookmark: _Toc327346896][bookmark: _Toc327347475][bookmark: _Toc327347628]Operational characteristics
Performance – The system must be very responsive as when a user requests to turn off a certain power point, it must be done immediately and not with a delay. In some cases, this could be very important.
Reliability, availability, recovery – It must be very reliable as it controls a live line. If an error happens, it may be catastrophic as there are high voltages involved. Availability mostly depends on the signal strength on both sides of communication. Error recovery should be fast and troubleshooting option can be provided.
Confidentiality, security – There should be some authorization. Otherwise, an unauthorized person can send messages to that number and control those power points and this is not desired.
Running costs – The running costs of the system will be very low as the power drawn by the circuit is relatively low. There are no other running costs other than power.
[bookmark: _Toc263761847]System architecture and construction   
Any circuit made should be capable of handling high currents and voltages as there are some home appliances that require a lot of current.
The microcontroller used must be capable of interfacing with a GSM chipset.
Bill of materials



[bookmark: _Toc327176773][bookmark: _Toc327177693][bookmark: _Toc327177796][bookmark: _Toc327177886][bookmark: _Toc327179063][bookmark: _Toc327179331][bookmark: _Toc327179468][bookmark: _Toc327180189][bookmark: _Toc327181664][bookmark: _Toc327264474][bookmark: _Toc327266171][bookmark: _Toc327266228][bookmark: _Toc327266274][bookmark: _Toc327344530][bookmark: _Toc327345682][bookmark: _Toc327345728][bookmark: _Toc327345947][bookmark: _Toc327346030][bookmark: _Toc327346084][bookmark: _Toc327346139][bookmark: _Toc327346211][bookmark: _Toc327346419][bookmark: _Toc327346493][bookmark: _Toc327346678][bookmark: _Toc327346900][bookmark: _Toc327347479][bookmark: _Toc327347632][bookmark: _Toc263761848]Specific Requirements
[bookmark: _Toc263761849][bookmark: _Toc327176774][bookmark: _Toc327177694][bookmark: _Toc327177797][bookmark: _Toc327177887][bookmark: _Toc327179064][bookmark: _Toc327179332][bookmark: _Toc327179469][bookmark: _Toc327180190][bookmark: _Toc327181665][bookmark: _Toc327264475][bookmark: _Toc327266172][bookmark: _Toc327266229][bookmark: _Toc327266275][bookmark: _Toc327344531][bookmark: _Toc327345683][bookmark: _Toc327345729][bookmark: _Toc327345948][bookmark: _Toc327346031][bookmark: _Toc327346085][bookmark: _Toc327346140][bookmark: _Toc327346212][bookmark: _Toc327346420][bookmark: _Toc327346494][bookmark: _Toc327346679][bookmark: _Toc327346901][bookmark: _Toc327347480][bookmark: _Toc327347633]User facilities
	Product Requirement Number
	Priority
	Description of Requirement

	PR001
	1
	Display a message ‘Authorisation failed’ when wrong password is given.

	PR002
	1
	Display a message ‘No power’ when correct password is received but there is no power.

	PR003
	1
	Display a message ‘Authorised’ when correct password is received and power is there.

	PR004
	1
	Port X should be switched ON and a message should be sent to user that ‘Port X is on’ when a message ‘PORTXON’ is sent.

	PR005
	1
	Port X should be switched OFF and a message should be sent to user that ‘Port X is Off’ when a message ‘PORTXOFF’ is sent.

	PR006
	2
	A message ‘Already off’ should be displayed when a message ‘PORTXOFF’ is sent for a port X, which is already in OFF state.

	PR007
	2
	A message ‘Already on’ should be displayed when a message ‘PORTXON’ is sent for a port X, which is already in ON state.

	PR008
	1
	Display message ‘Invalid command’ when a message is ‘PORTXY’ is sent
Where X≠1,2,3  or Y≠ON,OFF

	PR009
	1
	Display state of a specific port (ON/OFF) when a message ‘PORTX?’  is sent

	PR010
	1
	When there is no power ‘NO POWER’ should be displayed irrespective of the message sent.

	PR011
	2
	Update power status to the user whenever there is a change in the power state.

	PR012
	1
	Power status of a specific port should be indicate by the LED’s on the board

	PR013
	1
	Should display the status of all ports when a message ‘PORT?’ is sent.

	PR014
	2
	Should switch off all ports and display a message ‘All ports are off’ when a message ‘PORTOFF’

	PR015
	2
	Should switch on all ports and display a message ‘All ports are on’ when a message ‘PORTON’

	PR016
	3
	When a message ‘TS’ is received, it should start up a diagnostics program that checks each individual module and sends the report to the user.

	PR017
	3
	An LCD screen should be interfaced with the microcontroller for display of any information.

	PR018
	3
	There should be various kinds of power sockets.

	PR019
	1
	There should be battery back-up for the GSM chipset for atleast 1 hour to receive and send messages even when there is no power.

	PR020
	3
	There should be an alarm whenever the device is removed forcibly from its location.


[bookmark: _Toc263761850]Communications requirements 
A GSM communication channel is required to send and receive messages between the user and the system. Any service provider (eg. Airtel, Vodafone etc) can be used. Each system will have a unique number that the user can send messages to, to control the device. 
This can be done using SIM cards provided by the above mentioned cellular carriers. The user uses his mobile phone and the system has a GSM chipset into which the SIM card can be inserted. 
[bookmark: _Toc263761851]Hardware requirements 
[bookmark: _Toc327176775][bookmark: _Toc327177695][bookmark: _Toc327177798][bookmark: _Toc327177888][bookmark: _Toc327179065][bookmark: _Toc327179333][bookmark: _Toc327179470][bookmark: _Toc327180191][bookmark: _Toc327181666][bookmark: _Toc327264476][bookmark: _Toc327266173][bookmark: _Toc327266230][bookmark: _Toc327266276][bookmark: _Toc327344532][bookmark: _Toc327345684][bookmark: _Toc327345730][bookmark: _Toc327345949][bookmark: _Toc327346032][bookmark: _Toc327346086][bookmark: _Toc327346141][bookmark: _Toc327346213][bookmark: _Toc327346421][bookmark: _Toc327346495][bookmark: _Toc327346680][bookmark: _Toc327346902][bookmark: _Toc327347481][bookmark: _Toc327347634]GSM Chipset – ConiuGo SMS Messenger or an equivalent GSM Modem
Microcontroller – AtMega16
RS232
MAX232
7805 Voltage Regulator
Pencil Batteries    
[bookmark: _Toc263761852]System management functions
A diagnostics program can be provided that when invoked, checks each individual component of the system and reports back to the user.
This can be used to troubleshoot any problems that can be found out by the system.
Also, an LCD display can be used to aid in this process in the case that the GSM chipset fails and sending and receiving messages is not possible.
LEDs can also be used to signify the state of each individual port.
All these help in the management of the system and its maintenance.
[bookmark: _Toc263761853]Constraint requirements
Performance – Speed of the system is a necessity and the response time of the system must be less than 1 second. That is, if a message is received to switch off a port, the port must be switched off within 1 second.  
Adaptability – There should be provision to add more power sockets to control more devices and also to add different types of sockets (3-pin, 2-pin, computer power etc).  
Reliability – The system must be very reliable and hardware failures must not occur. Software failures should be repairable by a simple system restart.  
Availability – The system should be available at all times to the user. If the service is not available, then it should clearly be notified to the user before it goes down. 
Security – An authorisation system must be provided. It is essential. This is done using a simple password-checking system.    
[bookmark: _Toc382804025][bookmark: _Toc263761854]Document Signoff
This document has been approved as the official Product Requirements Document for the [name of project] project, and accurately reflects the current understanding of product requirements. Following approval of this document, requirements changes will be governed by the project’s change management process, including impact analysis, appropriate reviews and approvals, under the general control of the Project Plan and according to company policy.
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[bookmark: _Ref324735991][bookmark: _Ref324736023][bookmark: _Toc382804026][bookmark: _Toc263761855]Document Change Record
	Date
	Version
	Author
	Change Details

	8/6/2010
	1.0
	Aparajit
	Basic Draft

	9/6/2010
	1.0
	Aparajit
	Updated battery requirements (PR019)

	10/6/2010
	1.0
	Aparajit
	Inserted Bill of Materials, updated theft requirements (PR020)
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image2.emf
Unit Rate QuantityTotal Price

GSM Modem 2750.00 1 2750.00

ATmega16 275.00 1 275.00

ATmega8 210.00 1 210.00

MAX232 50.00 1 50.00

7805 Voltage Regulator 37.50 2 75.00

Electrolytic Capacitors (1 microF) 1.00 5 5.00

Electrolytic Capacitors (10 microF) 1.00 2 2.00

LCD (16x2) 280.00 1 280.00

5K Variable Pot 7.00 2 14.00

Resistors (1K) 0.17 50 8.33

Resistors (330 Ohm) 0.17 10 1.67

Diode 1N4148 1.50 10 15.00

LEDs 1.50 20 30.00

0.5 Amp Fuse 35.00 5 175.00

Transistor 2N3904 20.00 10 200.00

SPDT Relay 20.00 10 200.00

DB25 to Centronics Connector 60.00 1 60.00

Hook Wire Roll 20.00 2 40.00

Bread Board 60.00 4 240.00

Battery Casing 20.00 3 60.00

AA Batteries 5.00 6 30.00

IC Base (28-pin) 5.00 1 5.00

IC Base (40-pin) 5.00 1 5.00

Verroboard 20.00 1 20.00

Solder Rod (50W) 200.00 1 200.00

Flux Box 5.00 1 5.00

Solder Wire Roll 75.00 1 75.00

Wire Cutter 20.00 1 20.00

Multimeter 700.00 1 700.00

RS232 DB9 Connector 80.00 1 80.00

Crabtree Sockets 10.00 8 80.00

AC Wire Roll 20.00 1 20.00

Switch Board (8-socket) 50.00 1 50.00

Total

5981.00


Microsoft_Office_Excel_Worksheet1.xlsx
Sheet1

		Unit		Rate		Quantity		Total Price

		GSM Modem		2750.00		1		2750.00

		ATmega16		275.00		1		275.00

		ATmega8		210.00		1		210.00

		MAX232		50.00		1		50.00

		7805 Voltage Regulator		37.50		2		75.00

		Electrolytic Capacitors (1 microF)		1.00		5		5.00

		Electrolytic Capacitors (10 microF)		1.00		2		2.00

		LCD (16x2)		280.00		1		280.00

		5K Variable Pot		7.00		2		14.00

		Resistors (1K)		0.17		50		8.33

		Resistors (330 Ohm)		0.17		10		1.67

		Diode 1N4148		1.50		10		15.00

		LEDs		1.50		20		30.00

		0.5 Amp Fuse		35.00		5		175.00

		Transistor 2N3904		20.00		10		200.00

		SPDT Relay		20.00		10		200.00

		DB25 to Centronics Connector		60.00		1		60.00

		Hook Wire Roll		20.00		2		40.00

		Bread Board		60.00		4		240.00

		Battery Casing		20.00		3		60.00

		AA Batteries		5.00		6		30.00

		IC Base (28-pin)		5.00		1		5.00

		IC Base (40-pin)		5.00		1		5.00

		Verroboard		20.00		1		20.00

		Solder Rod (50W)		200.00		1		200.00

		Flux Box		5.00		1		5.00

		Solder Wire Roll		75.00		1		75.00

		Wire Cutter		20.00		1		20.00

		Multimeter		700.00		1		700.00

		RS232 DB9 Connector		80.00		1		80.00

		Crabtree Sockets		10.00		8		80.00

		AC Wire Roll		20.00		1		20.00

		Switch Board (8-socket)		50.00		1		50.00

		Total						5981.00
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