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1 Introduction
Overview:

VoIP is shortcut for Voice Over Internet Protocol, and it is the technology of transferring voice through network (LAN, Internet,…etc,).
Nowadays, VoIP become a popular technology with about 1.1 million user's (just in USA). From this fact, VoIP switchboard v1.2 built to be a bridge between two generations of technology (new VoIP, and old PSTN
).

Purpose:

VoIP Switchboard do many things of normal hardware switchboard:
1) Handling incoming voice calls (answer, forward, record…).

2) Administrating employees' calls (granting special permissions, allow in company bound calls,…).

3) Saving voice messages, and allowing users to listen to their messages through the web.
And other functions.
Fitting into the overall system:

VoIP switchboard fits and integrates into any Microsoft Operating System (Microsoft Windows®) since it built on Windows Telephony API (TAPI).
On other hand, VoIP switchboard can be easily integrated and interacted with Windows Dialer.
2 Glossary
Technical terms used:

The following table details many technical terms will mentioned in this requirements document:
Table 1: Glossary Table

	Term
	Definition 

	Database
	A collection of logically related data stored together in one or more computerized files. Note: Each data item is identified by one or more keys

	Object Oriented Programming (OOP) 
	A method of implementation in which programs are organized as cooperative collections of objects, each of which represents an instance of some class, and whose classes are all members of a hierarchy of classes united via inheritance relationships. In such programs, classes are generally viewed as static, whereas objects typically have a much more dynamic nature, which is encouraged by the existence of dynamic binding and polymorphism.

	Object oriented program
	A program that designed using an object oriented language like C#.

	OOP function
	An input/output mapping resulting from some object's behavior

	OOP class
	A set of objects that share a common structure and a common behavior. The terms class and type are usually (but not always) interchangeable; a class is a slightly different concept that a type, in that it emphasizes the classifications of structure and behavior. 



	ERM diagram
	Entity Relational Modeling diagram shows entities, there attributes and relationships between them in a database system.

	Attribute
	Each attribute of a relation stores a piece of information about an object. Attributes are represented as columns in a table. Each attribute in a relation is unique and contains atomic values. The number of attributes in a relation is called the degree of the relation. 



	DBMS
	Database Management System (sometimes also referred to as a Database Manager or Database Engine). Software designed to manipulate the information in a database. It can add, delete, modify, sort, display and search for specific information, and perform many other tasks on a database. Examples of legacy flat-file DBMS systems are: dBase, Clipper, FoxPro and Data Ease. Some of the specialized DBMS types in existence are: RDBMS (most popular), ODBMS, ORDBMS, HDBMS, NDBMS, etc.



	File extension
	A unique shortcut shows the type of file.

	Constraint
	Data rule or restriction that is enforced within the database rather than at application or object level. The following constraint types are available in Oracle: primary key, unique key, foreign key (references), check constraint, NOT NULL, etc.

	Report
	A document that gives feedback about an operation done.

	Setup file
	An executable file that allow the user to install a program on his/ her computer.

	Entity
	An entity is a thing of significance, either real or conceptual, about which the business or system being modeled needs to hold information. Sample entities: EMPLOYEE, DEPARTMENT, CAR, etc. Each entity in an ERD generally corresponds to a physical table on database level.

	Data
	Unprocessed raw information. Data is normally stored in a database or a file.

	Foreign key
	A column in a table that does not uniquely identify rows in that table, but is used as a link to matching columns in other tables.

	Primary key
	A column in a table whose values uniquely identify the rows in the table. A primary key value cannot be NULL. Also see candidate key.

	Table
	A collection of computer data that is organized, defined and stored as rows and columns. In non-relational systems, a table is called a FILE.

	View/ query
	A view is the result of a SQL query stored in the Oracle Data Dictionary. One can think of it as a virtual table or presentation of data from one or more tables. Views are useful for security and information hiding, but can cause problems if nested too deep. View details can be queried from the dictionary by querying either USER_VIEWS, ALL_VIEWS or DBA_VIEWS.

	Data Model 


	The logical data structure developed during the logical database design process is a data model or entity model. It is also a description of the structural properties that define all entries represented in a database and all the relationships that exist among them. 



	Database Administrator 


	The Database Baby Sitter. Person that performs Database Administration duties. 



	Architecture


	The logical and physical structure of a system, forged by all the strategic and tactical design decisions applied during development. 



	Cardinality


	The number of instances that a class may have; the number of instances that participate in a class relationship. 



	Class Structure


	A graph whose vertices represent classes and whose arcs represent relationships among these classes. The class structure of a system is represented by a set of class diagrams. 



	Data type
	Unit of data storage in a software system. Like: NUMBER, CHAR, VARCHAR2, DATE, TIMESTAMP, BLOB, CLOB, etc. Abstract data types can also be defined.

	DB 


	See Database

	Delete 


	A command used to remove data from a table.



	Operating System
	A set of programs, cooperate to achieve the interactions between the software and the hardware.

	API
	Application Programming Interface, A definition of the functions and semantics provided by library of functions

	text to speech (TTS) 


	The ability of the computer to convert text into spoken words


3 System Models
3.1 VoIP Switchboard's Database:
A simple database used for VoIP Switchboard 1.2 (in server program, implemented using  Microsoft® Access 2003 Data base. Figure-1 shows the Relations Diagram for the database, and Figure-2 shows the tables' structure, primary keys and attributes data types.
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3.2 Data Dictionary:

Table 2: Data Dictionary Table

	Name
	Type
	Description

	Auth
	Users' information
	Table

	User_name
	Unique user name
	Attribute

	Password
	User's secret password
	Attribute

	IP
	User's machine ip (renewed every time user logs in)
	Attribute

	Port
	User's connected socket port (renewed every time user logs in)
	Attribute

	Status
	User status: online, busy and offline
	Attribute

	Local_number
	Unique local number (in company boud number)
	Attribute

	perm_inbound
	Flag to allow in company bound calls
	Attribute

	perm_local
	Flag to allow local calls (in city bound)
	Attribute

	perm_international
	Flag to allow international calls
	Attribute

	perm_mobile
	Flag to allow mobile calls
	Attribute

	daily_limit_min
	Low bound of calling time allowed interval
	Attribute

	daily_limit_max
	high bound of calling time allowed interval
	Attribute

	Call_logs
	Saves user's calls information
	Table

	User_name
	User name of employee create/ receive a call
	Attribute

	Call_direction
	Incoming or outgoing
	Attribute

	Call_date
	current date/time for the instance call created or received
	Attribute

	Call_distination
	Destination number if outgoing call
	Attribute

	Call_duration
	Duration for success call
	Attribute

	Call_result
	May be success or fail
	Attribute

	Voice_mail_logs
	Saves voice messages information
	Table

	User_name
	Employee user name
	Attribute

	Date
	Current date/time for recorded voice message
	Attribute

	Duration
	Duration for the recorded message
	Attribute

	File_path
	Relative path for the folder contains the voice message (named by the current date when the message recorded)
	Attribute

	File_name
	The name of the voice message (named by the current time when the message recorded)
	Attribute


4 Functional Requirements
1) Interactive Answering Machine: Answering incoming calls and forward call to company inbound online employee. All sentences (like: welcome sentence, user not found sentence… etc, ) are generated dynamically using TTS Engine which generates voice files from written text.

2) Voice Mail: Record Voice Messages, user can listen to/ delete voice messages either: locally or through WEB.
3) Web Voice Mail: Listen to voice messages from the web.
4) Users' Manager: add/ delete/ modify users and grand/ remove permissions.
5) Call Bridge: Bridge between the modem and network card in order to forward call to/ from employees.
6) In company bound calls: make calls between employees in company bound.
7) Auto Answer: Answering the call automatically and put a message to be spoken on the line after answering the call automatically.
4.1 Use cases:


The following diagram (figure-3) shows some  use cases for 
4.1.1 Use case 1: Forward Incoming Call to Online user
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Actors: out band caller, VoIp Switch Server, VoIP Switch Client, BSTN Network.

Overview: An Out band person dial the company to call a specific employee.
- Some chatting  done between the caller and the VoIP switch IVR's secretary:
· Secretary: if you know the local number for the employee you are dialed enter (some button), or enter (some button) to view the full list of the employees.
· Dialer: I know/ don't know the destination number.

· Secretary: the destination number is on line, I will connect you now. 

- Employee answers the call, and chats with the caller.

- Employee ends the call.
4.1.2 Use case 2: Record Voice Message for an offline user
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Actors: out band caller, VoIp Switch Server, VoIP Switch Client, BSTN Network.

Overview: An out band caller dial an (offline/ busy) user:

- Some chatting  done between the caller and the VoIP switch IVR's secretary:
· Secretary: if you know the local number for the employee you are dialed enter (some button), or enter (some button) to view the full list of the employees.
· Dialer: I know/ don't know the destination number.

· Secretary: the destination number is offline/ busy, please leave voice message for him/her. 

- Start Recording the message (in maximum duration of 30 seconds).

- Employee ends the call, or the 30 seconds ended.

- VoIP ends the call and frees the phone line.

- User may listen to the voice message either:


a) Locally: using the client program setup on his/here PC.


b) WEB: using Internet Explorer from anywhere outside the company.

- Finally, the call may be ended either:


a) User hangs up the call before the 30 seconds exceeded.


b) The 30 seconds exceeded.

4.1.3 Use case 3: Dial a permitted and in-time range out band call 
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Overview: An employee wants to dial an out band number:

- Employee send request to the server to dial the wanted number.

- Server checks if the current time is permitted to user to make a call.

- The user is permitted to make a call at that time.

- Server checks if the destination number type is permitted to dialer user (Local, international or mobile call).

- The user is permitted the wanted number.

- Server dials the number and connects it with the caller employee.

- Finally, the call may be ended either:


a) Employee hangs up the call before.


b) The called person hangs up the call.

5 Non-Functional Requirements

5.1 Platform Requirements:

Minimum Platform requirements needed for VoIP Switchboard for working probably:


Table 3: Platform Requirements table 

	Operating System
	Microsoft Windows XP®

	Processor
	Intel® Pentium III 866MHz or higher

	Memory
	128 MB

	Hard Disk 
	100 MB free space

	Perquisite Software 
	-Microsoft .NET Framework SDK v2.0
- TTS Engine (i.e. Microsoft SAM TTS Engine)



	Modem
	Voice Modem V9 Full Duplex

	Sound Card
	Any sound card

	Other hardware
	Speaker/ Microphone

Network Connection

	Web Server
	Internet Information Server IIS



5.2 Security Requirements:



In order to guarantee the data privacy and prevention data from corruption:

1) Every user has his/her own user name/ password to log in his/her account ( login information are the same for both web application and windows client) set in the server by the administrator.
2) Or web pages are secure due to secure private sessions.

5.3 User's Requirements:


Some training for users and administrators needed to get benefits from this software.
5.4 Scale Requirements:


VoIP Switchboard can be easily scaled in order to fit hundreds of users working simultaneously.
5.5 Data Requirements:


VoIP Switchboard deals with an external database (Microsoft Access) which has a (.mdb) extension, and doesn’t generate any external data. 
5.6 Environment Requirements:


A standard "Microsoft Windows XP®" environment to operate VoIP Switchboard:
	Color Quality
	32 bit 

	Screen Resolution
	1024 by 768 pixels

	Text To Speech Engine (TTS)
	as user prefers


6 System's Evolution


VoIP Switchboard can work as separated subsystem of the whole company's communication system, and it may be integrated with the company's main switchboard.
By using an object oriented programming language (Visual Studio .NET/ C#) which is a Microsoft Windows XP® environment compatible, Mr. Organizer will serve the wanted requirements under this famous operating system. But in order to operate Mr. Organizer on other Operating System like MAC OS, or Linux, there are special program must download on the machine have Linux or MAC OS, which enables Mr. Organizer to operate on that machine.
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Dial a permitted and in-time range out band call 








LAN


Connected company








PSTN


Connected World



































� BSTN: Public Switched Telephone Network


�  See appendix 2: TTS
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