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Chapter 1: Introduction 

1.1 INTRODUCTION TO ORGANIZATION 

Supertel is a well -established telephone company providing services 111 22 cities of 

Pakistan. Basically Supertel provides telephone service to their customers. For this 

purpose they issue their customers telephone unit cards and customer can use it anywhere 

at supertel phone booths. Now Supertel decided to start a new service for their customers 

i.e. Store and Forward Fax (through Internet). This service will be cheaper for the 

customers because Internet will be used to send fax. This software will be developed 

under the license of PTCL and will be legal software. The schedule for all the system 

development process is described in the report and it will take only 16 weeks for the 

whole development of system. 

1.2 SYSTEM OVERVIEW 

Fax has become an indispensable part of our everyday life. We use fax for business and 

for personal communications. In our times when this world has shrunk to become a 

global village and businesses are communicating daily with their associates around the 

world, expenses incurred on faxes have become exorbitantly high but unavoidable. In 

addition, numerous hours and valu able resources are wasted due to undeliverable or 

incorrectly delivered faxes. According to a recent survey, expenses incurred using fax by 

businesses are exceeded only by voice calls. This store and forward fax system offers 

immediate savings on fax expenses as well as a platform for guaranteed delivery. 

"Store and forward fax" is the system to provide fax services using Internet. The 

main purpose of this system is cost reduction. Since telephone lines used for transferring 

fax cost higher, Internet is used for the same purpose, with low cost. System will 

maintain accounts for the users who will be able to send fax . The user's account 

information will be maintained in a database. Interactive voice response will be used to 

make the system more comfortable and user friendly . 

A server will be running on the Supertel office in a city. This server will have a 

telephone line attached with it where it will be listening to calls. The server's phone 

number will be given to the customer with his customer ID. The customer, when sending 

a fax, will first connect to this server by calling server's phone number e.g. 2870327. 

Customer will be guided by voice response for example "press 1 to send the fax", "Enter 
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Chapter 1: Introduction 

your customer ID", "Enter your password", "Enter your destination fax number" etc. 

Customer will send the fax to the server and the Fax Engine running on the server 

machine will store it on the hard disk as a TIFF file. Fax Engine will store this TIFF file's 

address and the destination city's email address in a database. The Mail Engine, also 

running on the server machine will be checking the database for any new file. It will take 

that TIFF file, compose a mail with that TIFF file as attachment and send it to the 

corresponding destination email address. On the receiving end i.e. on the destination city, 

the Mail Engine will be checking for any new mail in that city's mailbox. When Mail 

Engine will find a new mail, it will pop the mail and store the attachment to the hard disk. 

The Mail Engine will inform the Fax Engine about this fax mail by adding a record in a 

table in the database. This record will contain the TIFF file address and the destination 

fax number. Fax Engine, that will be checking the database for new file and will take this 

file and send it to the destination fax machine. Whether this fax will be sent to the 

destination fax machine successfully or not, Fax Engine will tell this to the Mail Engine 

by updating the database . Now Mail Engine will compose an acknowledgement mail and 

send it back to the fax sender station. From there acknowledgement will be sent to the 

source fax machine about the status of the fax i.e. success or failure. Customers' 

information as well as fax information will be stored in the database. The process 

sequence of the system is described in appendix B (fig. 1.2.) and the physical architecture 

is described in appendix B (fig. 1.1). 

1.3 FAX ENGINE 

This is a group project and three students are working on it. I am assigned the task of 

developing a fax engine that will control the send and receive of fax. 

1.3.1 PROBLEl\1 DEFINITION 

Fax Engine is an important module of Super Fax, the store and forward fax system. It 

fulfils one of the major functionality of the system of sending and receiving faxes to and 

from the fax machine. 

3 



Chapter 1: Introduction 

When a fax machine sends a fax document to the server, Fax Engine will receive 

it and converts it into a TIFF file. It will then update the database to inform the Email 

Engine of the arrival of a new fa x. This Email Engine, developed by one of my project 

mates, will be examining the database continuously for any incoming fax . Email Engine 

will get the TIFF file form the specified location and send it to the destination end server. 

Now, when email will arrive at the other side, the Email Engine will update the database 

to indicate the Fax Engine of the arrival of a pending fax . Fax Engine will be examining 

the database there continuously for any incoming email. It will get the attached TIFF file 

from the specified location and will send the fax to the destination machine. 

1.4 OBJECTIVES AND SCOPE 

The idea behind Fax Engine is to develop an application based on Dialogic voice and fax 

board that will be used to handle the sending and receiving of faxes in Superfax, the store 

and forward fax system. This engine will be synchronized with IVR (Interactive voice 

response) and Email Engine. 

1.4.1 OBJECTIVES 

The objectives of the above-described modules are: 

../ To receive faxes from the fax machine 

../ To store the incoming fax into TIFF format so that it can be sent over the Internet 

../ To send the fax to the destination fax machine 

../ To get the destination fax machine address so that the fax can be sent to it 

../ To provide Email Engine, the email address corresponding to the destination city 

code so that it can send email to the destination Email Server 

1.4.2 SCOPE 

The Scope of the Fax Engine is as follows : 

../ Fax Engine will establish connection between fax machine and the Application to 

send and recei ve fax 

../ Fax Engine will serve the Email Engine by providing it the file that it will email 

to the destination side Email server 

4 



Chapter 1: Introduction 

../ Fax Engine will store the incoming fax into TIFF format so that it can be sent as 

an email attachment over the Internet 

../ Fax Engine will fax the TIFF file to the destination fax machine 

5 
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Chapter 2: Requirement Analysis 

2.1 INTRODUCTION 

Ana lysis involves understating the problem, estab li shing the services the system should 

provide, and the constraints under wh ich it must operate. Analysis is one of the very vital 

activities in the development of a project. All the later stages depend on analysis. Infect 

analysis works as a base for all the later stages of the project. A good analysis leads to a 

good final product. 

2.2 REQUIREMENT DEFINITION 
A software requirement definition is an abstract description of the services, which the 

system should provide, and the constraints under which the system must operate. It 

shou ld only specify the extemal behavior of the system. It shou ld not be concerned with 

system design characteristics. 

System requirements may be, 

• Functiona l 

• Non functional 

a) FUNCTIONAL REQUIREMENT 

These are statements of services the system should provide, how the system should react 

to particular inputs and how the system shou ld behave in pal1icular situations . In some 

cases, the functional requirements may also explicitly state what the system should not 

do. 

b) NON-FUNCTIONAL REQUffiEMENT 

These are the constraints on services or functions offered by the system. They include 

timing constrains, constraints on the development process, standards and son on . 

2.2.1 FUNCTIONAL REQUIREMENT OF THE SYSTEM 

Fol lowing are the functiona l requirements of the system: 

../' Communication between Fax machine (sender) and the Fax server should be 

establi shed . 

../' The system should differentiate among different types oftones ego 

• International call tone 
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Chapter 2: Requirement Analysis 

• Fax machine tone 

• Busy tone 

• Local phone ca ll tone etc . 

../ The system should receive the incoming fax at the server 

../ The system should receive single page faxes as well as multiple page faxes 

../ The system should convert the incoming fax to TIF format 

../ The system should be able to fax TIFF file to the destination fax machine 

../ The system should release the connection at the end of the communication ' 

2.2.2 NON FUNCTIONAL REQUIREMENT OF THE SYSTEM 

Fo llowing are the non-functional requirements of the system, 

../ Object oriented design methodology should be followed for the development for 

system design . 

../ The system should be developed using Dialogic SDK and VC++ 6.0 

../ Windows NT Server 4.0 shou ld be used for the system development. 

../ According to prefixed schedu le of the project a complete operational system with 

complete documentation is expected in the end of Jan 2002 . 

../ Full documentation and the complete code wi ll be given to the organization 

2.3 USE CASE l\10DELING 

A use case is a modeling technique used to describe what a new system shou ld do or 

what an existing system already does . The primary components of use cases are: 

• Use cases 

• Actors 

• The system model 

a) Use Case 

The functionality of the system is represented by a number of use cases and each use case 

spec ifies a complete function. A use case must always deliver some value to an actor, the 

va lue being whatever the actor wants from the system. 

8 
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b) Actor 

The actor is an externa l entity that has an interest in interacting with the system. Often it 

is the human user of the system, but it can also be another system or some kind of 

hardware device that needs to interact with the system. 

An actor is a role that a user plays with respect fa the system. 

2.3.1 USE CASES OF THE SYSTEM 

Following are the use cases of the system: 

• Establish Connection 

• Detect Tone 

• Send Fax 

• Receive Fax 

• ConveI1 Fax to TIF File 

• Store Fax 

• Get Fax Number 

• Get Email Ad dress 

2.3.2 ACTORS OF THE SYSTEM 

Following are the acto rs in the system: 

• Fax machine 

• Fax card 

• Customer 

• Database 

Use Case Diagram: 

Use Case diagram is given in Appendix D (fig. 2.1) . 

2.4 USE CASE DESCRIPTION 

Here is the brief description of the above mentioned use cases : 

9 
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1. Establish Connection: 

Objective: 

The objective of this use case IS to establish connection between Fax machine 

(sender) and the application 

Each customer is given an account number, she/he dials the account number and 

the fax number of the destination fax machine. The system validates the customer 

account information and destination fax machine address, if o .k., the connection 

establishes. 

2. Detect Tone: 

Objective: 

Objective ofthis use case is to separately identify the different types of tones. 

When the customer dials his account number and the destination fax machine 's 

address, the sender fax machine generates a tone that is detected at the server. If the 

tone detected is not a Fax machine's tone then the system does not respond it. 

3. Send Fax: 

Objective: 

Objective ofthis use case is to send fax from the server (computer) to the fax machine 

After receiving the fax at the server from the fax machine, the destination fax 

machine's address is found and the fax is then sent to the destination fax machine 

4. Convert Fax to TIF File: 

Objective: 

Objective of this use case is to store the incoming fax as an image fi Ie so that it can be 

sent as an email attachment to an email sever over the Intemet. 

When the customer sends the fax, it is first received at the server where it IS 

convel1ed to TIF format. 

5. Get Destination Fax Address: 

Objective: 

Objective ofthis use case is to get the destination fax machine's address . 

10 
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When customer dials the destination machine address and his account number, a ll 

these digits are received as a single long string at the server then the destination fax 

address is extracted from this string 

6. Retrieve Email Address: 

Objective: 

Objective of this use case is to retrieve email address cOlTesponding to city code of 

the destination fax machine's address. 

Ema il engine sends an email with an attached TIF file to the email server 

corresponding to the destination Fax machine's city. The email is retrieved from the 

database for the Email Engine. 

7. Store Fax: 

Objective: 

Objective of this use case is to store the incoming fax in a folder on the hard disk 

After receiving the fax, Fax Engine stores it in a folder on the hard disk and 

updates the address ofthis folder in the database. 

8. Receive Fax: 

Objective: 

Objective of this use case is to receive the incoming fax. 

Fax Engine receives evelY incom ing fax at the server and updates its address to 

the database. 

2.5 CLASS IDENTIFICATION 

By analyzing the use cases , following classes are identified: 

CFax CConnect 

CChannel 

CFaxSender 

CCall Ana lyst 

CFil e 

CPhaseHandler 

CFaxRecei ver 

CDatabase 

CFaxEngineDialog 

11 
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Chapter 3: System Design 

3.1 Introduction 

Design is the first step in development phase for any engineered product or system. It 

may be defined as: 

"The process of defining a device, a process or a system in sl({ficient de tai/to permit its 

physical realiza tion" 

It is on the highest priority among the phases that software engll1eer mostly 

emphasizing. The importance of design can be stated with a sing le word "Quality". Any 

fault or flaw left during this phase not only become problematic in the end but also 

reduces the efficiency and reliability of resulting software largely. Software design serves 

as foundation for the development and maintenance steps . Without design we risk 

building an unstable system that wi ll fail when small changes are made. 

There are two approaches to design a system 

../ Structured approach . 

../ Object oriented approach. 

The Fax Engine has been des igned following object oriented approach and 

unified modeling language . 

'''hy Object Oriented approach is used? 

The methodo logy chosen for the development of my project is object oriented. The first 

reason of choos ing this methodo logy is of course the scientific nature of the project. The 

most appropriate methodology that can be thought of is object oriented . The second 

reason is quite obvious as well , when you ta lk about Visua l C++ the first thing that comes 

to your mind is its object-oriented nature. It makes the understanding of the problem 

more realistic and the developer is always very close to the implementation wh ile 

designing the development of system. 

There are some oth er reasons , which compel us to use this approach . 

../ It become more problem oriented instead of system oriented 

../ It breaks up the system into sets of c lasses each having simple operations 

../ T he dynamic aspect of real word is a lso captured . 

../ Object oriented desi gn simplifies the system and helps in system maintenance 
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Chapter 3 : System Design 

The first step in Object oriented design is the construction of Class diagram. 

Initial classes are identified during object-oriented analysis and these classes are refined 

and attributes and member functions for each class are identified in this phase. Moreover 

relationship among various classes is also identified in this phase. 

3.2 CLASS DIAGRAM 

Class diagram is given in Appendix C. 

3.3 DESCRIPTION OF CLASSES 

Description of classes used in the project is given below: 

CConnect Class 

Description: 

This is the most important class of Fax Engine. Fax Engi ne uses Dialogic Fax card to 

send and receive faxes . This class is used to open handle to the Fax Card resource to 

make use of it. 

Operations: 

CConnect 

'~m_iDxH andle : Integer = 0 
eom_iFxHandle : Integer = 0 

.GetVoiceDevHandleO 

.GetFaxDevHandleO 

.CloseFaxDevHandleO 

.Clos eVoiceDevHa ndleO 

.OpenFaxDevHandle(char* devString) 

.OpenVoiceDevHandle(char* devString) 

.CConnect() 'J 
~-CConnect()-----------l 

Dialogic VFX40/ESC IS a vOice and fax board. The VFXl40ESC board consists of a 

D/41 ESC baseboard and a FAXl40E daughterboard that provides 4-channels of enhanced 

voice and fax services in a single s lot. 
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Cha pter 3: System Design 

OpenVoiceDevHandle(char* devString) 

This method is to open handle to voice board resource i.e. D/41ESC. Parameter passed to 

the method is the device name. There can be multiple boards on a single system and each 

board can have maximum four telephone lines connected to it. So the device name is 

represented as: dxxxBiCj where' I ' represents the board number and' j , represents the 

channel number. 

OpenFaxDevHandle(char* devString) 

This method is used to open handle to fax board resource i.e. F AXl40E. Device name is 

passed as a parameter to this method . 

Close VoiceDevHandleO 

This method is used to close the Dialogic vo ice channel device previously opened with 

OpenVoiceDevHandleO method . It releases the hand le and breaks any link the calling 

process has with the voice device channel through this handle 

CloseFaxDev HandleO 

This method is used to close the Dialogic voice channel device previously opened with 

OpenFaxDevHandleO. It releases the handle and breaks any link the calling process has 

with the FAX device channe l through this handle 

GetVoiceDevHandleO 

This method is used to get the vO Ice device handle previously opened with 

Open VoiceDevHandleO. 

G etFaxDev HandleO 

This method is used to get the fax device handle previously opened with 

OpenFaxDevHandleO· 

15 



Chapter 3: System Des ign 

CFax Class 

Description: 

This is the base class for both CFaxSender and CfaxReceiver and it contains CConnect 

class type object so that both (Fax sender and Receiver) can make use of Fax card. Basic 

initializations for sending and receiving fax are performed in this class. 

Operations: 

InitFaxO 

CFax 

GOm_objConnection : CConnect* = NULL 

.CFaxO 

. lnitFaxO 
~-CFaxO-------------j 

When an object of CFax class 1S created this function is ca ll ed 111 its constructor to 

pe1form bas ic initializations. 

CFaxSender Class 

Description: 

This class is responsible for faxing the TIF file from the server (computer) to the fax 

machine. 

CFaxSe nder 

~capp : OX_CAP 
~i ott : OF Jon 

.SetNumberOfRings( int number) 

. TiffToFa x( int tifFi leHandl e) 

.GetFaxNumberO 

.Oial(CString dialString) 

.SetCali erToTransmitterO 

.SendFax(CFi le file, CString dialString) 

.CFaxSender() 
t-.-CFaxSender()'--------i 
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Opera tions: 

SetNumbel·omings (int number) 

When a fax is sent from the server (Computer) to a fax machine, Fax Engine dials the fax 

number of the destination fax machine to indicate the recipient of the incoming fax. This 

method is used to set the number of rings before the fax is printed out of the dastination 

fax machin e. 

TiflToFax(int tifFileHandle) 

This method is used to initialize DF IOTT data structure so that the tif file can be sent as 

a fax to the fax machin e. 

GetFaxNumberO 

This method is used to get the destination fax number from the database to send the fax to 

it. 

Dial(Cstring dialString) 

This function is used to dial the destination fax machine number. 

SetCalle l'ToTransm ittet"O 

This method sets the initi al fax state. It is used to set the initial fax state of the specifi ed 

fax channel to a CALLER. This method is issued prior to iss uing the first send function 

of a fax sess ion to maintain the correct fax state of the app lication . 

SendFax(CFile file, CString dialString) 

This method is used to actually transmit the file fi·om the server (Computer) to the 

destination fax machine. This method hand les the transmission of a single as well as 

multiple pages of fax from the server (computer) to the fax machine. 

CFaxReceiver Class 

Description: 

This c lass is responsible for recelv1I1g fax from the fax machine and of storing the 

received fax on the hard disk in TIFF-F format. 
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CFaxReceiver 

t0m_objRcvdFile : CFile 
t0m_iRing : Integer 
t0mJSpeed : Long 
t0mJNumOfPages : Long 

.GetTransferSpeed() 
·CountPages() 
.Receive Fax() 
.GetLocalld() 
.Encode() 
.SetLocalld() 
.GetDocSizeO 
.SetCall edToRec eive r() 
.WaitForRingsO 
.CFaxReceiverO 
.-CFaxReceiver() 

Operations: 

GetTransferSpeedO 

This method is used to get the fax transfer speed (in baud) of the last received page. This 

infonl1ation is avai lab le after Phase B is comp leted. 

CountPagesO 

This method retums the number of trans felTed fax pages during the cUITent fax ca ll. 

GetDocSizeO 

Th is method retUnlS the size of the fax received . This function is issued after successfu ll y 

receiving the fax at the server. 

Encode(unsigned long scheme, void *valuep) 

This method is used to encode the incoming fax data. The incoming fax data can be 

encoded in any of the following schemes: 

• .tv1J-I - Modified Huffman encoding 

• MMR - Modified Modified Read encoding 
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SetCallel"ToReceiverO 

This method sets the initial fax state. It is used to set the initial fax state of the specified 

fax channel to be a CALLED. This method is issued prior to issuing the first receive 

function of a fax session to maintain the correct fax state of the application 

WaitFol"Rings(int numOfRings, int hookStat, int timeout) 

This function waits for a specified number of rings and changes the hook state after rings 

are detected . 

CPhaseHandler Class 

Description: 

This class is used to handle varIOUS events generated during processmg of different 

phases of sending and receiving fax. Reception and transfer of fax takes place in five 

phases. 

CPhas eHandler 

GOmJPhaseBStatus : unsigned long 
GOmJPhaseOStatus : unsigned long 
GOmJPhaseEStatus : unsigned long 

.EnableRings() 

.ChkPhaseBStatusO 

.ChkPhaseEStatusO 

.CSTHandlerO 

.p haseB Handler() 

.PhaseOHandler() 

.SetP haseOContValue() 

.CPhaseHandler() 

.-CP has eHandlerO 

Opel"ations: 

ChkPhaseBStatus(int fxHand\e) 

In Phase B negotiation between the two stations , to determine their RECEIVER and 

TRANS:MITTER state as well as other fax parameters , take place. This method is used to 

check how the call is progressing during phase B. 
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ChkPhaseEStatus(int fxRandle) 

The Phase E status values indicate errors during the course of a fax transmission 

/reception. This method retums Phase E information, describing errors that occurred 

during the fax transmission/reception. 

SetPhaseDContValue(int fxHandle) 

This method is used to set the inter-page Phase D continuation value for transmitting 

TIFF files. 

PhaseDHandler(unsigned long x) 

The Phase D status values indicate the status of a fax transmissionireception. This method 

is used to hand le different events generated during phase D and to check the phase D 

status . 

PhaseBHandler(unsigned long x) 

This method is used tohandle different events generated during phase B. 

EnableRings(int state, int dxHandle) 

This method enab les or disables the detection ofring events . 

CFile Class 

DesCl"iption: 

Fax Engine receives each incoming fax on the server and stores it in TIF format on hard 

disk. This class is used to store information abo ut the received fax in TIF file. 

Operations: 

SetIdO 

Each incoming fax is stored on the hard disk with a unique id . Thi s method is used to 

assign a unique id to each incoming fax. 

GetIdO 

This method is used to get the id of the file from a CFi le object. 

SetType(CString type) 

Thi s method is used to set the type of the file in a CFi le object. 
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GetTypeO 

CFile 

tfOm_strType : CString 
t~mJPages : Long 
tfOm_strPath : CString 
t~mJSize : Double 
tfOm_strld : CString 

t~setld() 
-.CFi le() 
.-CFile() 
.GetType() 
.SetType(CString type) 
.SetSize() 
.GetNumOfPages() 
~etNumOfPages(long number) 
.getPathO 
.GetSizeO 
.Getld() 
.Fi ndSize() 

~etPath (CStrin g path)------l 

This method is used to get the type of the file frol11 the CFi le object. 

FindSizeO 

This method is used to find the size of the received file. 

SetSizeO 

This method is used to set the size ofthe file in a CFile object. 

GetNumOfPagesO 

This method is used to get the number of pages of a received fax from the CFile object. 

SetNumOfPagesO 

This method is used to set the number of pages ofa received fax in a CFile object. 

SetPath (CString path) 

Each incoming fax is stored on the hard disk. This method is used to set the path of this 

fil e. 
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GetPathO 

This method is used to get the path of the sto red fil e. 

CChannel Class 

Description: 

This class is used to find the current status of the channel and to set the hook state ON 

and OFF to send and receive fax respectively. 

Operations: 

CChannel 

Ifom_iHookState: Integer 

.GetDeviceName(int devHan dl e) 

.DeleteTon es( int dxHandle) 

.StopChannel(int devHandle) 

.SetHook(int dxHandle, int hookState) 

.GetHookState(int dxHandle) 

.GetChanneIState( int devHandle) 

.GetChanneIType(int devHandle) 

.CChannelO 
~-CChanneIOI--------I 

GetDeviceName(int devHandle) 

This method is used to get the board name. 

DeleteTones(int dxHandle) 

This method removes a ll user-defined tones previously ad ded to the channel. 

StopChannel(int devHandle) 

This method forces termination of currently active VO functi ons on a chann el. It forces a 

channel in the busy state to become idle. 
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SetHook(int dxlIandle, int hookState) 

This function provides control of the hookswitch status of the specified channel. A 

hookswitch state may be either on-hook or off-hook. 

GetHookState(int dxHandle) 

This method is used to get the current hook state of the channel. 

GetChannelType(int devHandle) 

This method is used to get the type of channel. 

CCallAnalyst Class 

Description: 

Call Analysis is used to deteIl11ine the progress of a cali after dialing into the Public 

Switched Telephone Network (PSTN), where a wide variety of signal possibilities can 

occur. There are two types of ca ll analysis: 

1- Basic Call Analysis 

2- Perfect Call Analysis 

We can't detect fax machine's tones in Basic call analysis ; this class is used to enable 

pelfect call analysis. 

Operations: 

CCaliAnalyst 

.ClearForCaIiArialysis(DX_CAP 'capp\ 

.ChkCaIIOutcome(int dxHandle) 

.SetCaIIArialysis(DX_CAP 'capp) 

.lnitCaIiArialysis(int devHandle) 

.CCaiIArialystO 
f-.-CCaIIArialystO---------i 

InitCallAnalysis(int devHandle) 

This method is used to initiate perfact call analysis. This method initializes and activates 

PelfectCa ll Call Analysis on the channel. 
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ChkCallOutCome(illt dxHalldle) 

This method is used to determine the cal l outcome after dialing the fax number. 

CDatabase Class: 

Fax Engine perfom1 various tasks based on certain values of database tables. This class is 

used to interact with database and to check some tables continuous ly. 

CDatabase 

~AddR eco rdlntoCurr e ntFax( l ong id, CString fxNum, BYTE status, CString startTime) 
~ChkStatusOfCurrentFax(CString "faxNu m, BYTE "s tat, long "i d, CString *startTime) 
~UpdateStatusOfCu rrentFa x( BYTE status) 
~AddFaxlnform ation(struct Faxl nfor) 
~Ch kStatusOfReadyFax(CString "fileName, CString "fi leAddress, CString *des tFaxNum) 
~UpdateStatusReadyFax(BYTE status) . 
~Upda teStatusOfSendAck(BYT E status) 
~AddR eco rdlntoTransHi story(s tru ct History)-----------------

CFaxEngineDialog Class: 

This is an interface class and is used to define a dialog that wi ll show the progress of fax 

in PSTN during send and receive operations. It is a lso used to sta11 and stop Fax Engine. 

Sequence Diagram 

CFaxEngineDialog 

~m_strFaxProgress : CString 

~ShowErrorMessa ge(CString errStr) 
~ShowProg re ss Status (CStri ng progress Str) 
~StartEng i ne() 
~StopEngin e() 
~CFaxEngineDialog() 
~-CFaxEngineDialogO--------j 

Seq1lence diagrams are given in appendix E. 

24 



Chapter # 4 

System Implementation 



Chapter 4: System Implementation 

4.1 INTRODUCTION 

The development phase of the project starts after the design. During this phase a design in 

the form of shapes and text is converted into working software. The software is 

developed in such a way so that it can meet the requirements and specification of the 

users. The implementation phase of any system is concerned with the tools used in the 

development work and the components used to implement the system. This chapter 

exp lains all the steps taken for the development of the software. 

4.2 TOOL SELECTION 

When it comes to implementation, the first thing is to choose appropriate tools for the 

development of the software. The decision of tool se lection is important and crucial. The 

decision shou ld be wise enough to avo id fUl1her difficulties and problems in the later 

stages of the development life cyc le. Therefore, there are two things to be catered: 

1. Operating System Selection 

2. Programming Language Selection 

4.2.1 OPERATING SYSTEM SELECTION 

An operating system should be chosen that fulfils the requirements of the software and is 

available to the users eas ily. Operating System selection was not a difficult decision at 

all. As we are going to develop the system using Dialogic SDK that is written for 

Windows NT so the best operating system for the development of this software can be 

Microsoft Windows NT. Other advantages are: 

./ Windows provide considerab le advantages to both users and programmers over 

the conventional MS-DOS environment 

./ Windows provide a large library of functions that make the programming task 

easy . 

./ Windows provide consistent graphical user interface in whi ch graph ics provide a 

utilization of screen . 

./ Windows support multitasking and multithreading and IS independent of 

underlying hardware. 
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4.2.2 PROGRAl\1IVIING LANGUAGE SELECTION 

The selection of an appropriate language is of vita l importance. A language should be 

selected keeping in view both the requirements and the nature of the project. Whatever 

language is selected it should support the desired programming tasks. I have selected 

YC++ to develop the system. 

'''hy Visual C++? 
../ It is a pure Object Oriented language . 

../ It provides programming productivity and lets the programmer to focus and 

emphasis on the business language . 

../ It supports the creation of attractive and advanced Graphical user Interface . 

../ As we have discussed earli er that we have to use Dialogic SDK, for the 

development of this software, that consists of certain APIs which are written in 

V isual C++ so it is easy to use these APIs in YC++ than in any other language . 

../ Programs developed in YC++ execute efficiently . 

../ Scientific nature of our project demands certain properties 111 the develop ing 

language and VC++ meets a ll those demands . 

../ It is a non-functional requirement from the organi zation that the system shou ld be 

developed in VC++. 
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Chapter 5: System Testing 

5.1 INTRODUCTION 

Testing is a process of execllting a program with the intent offinding an error. 

A good test case is one that has a high probability o.fjinding an as-yet undiscovered error 

A success:fif! test is one that uncovers an as-yet undiscovered error. 

5.2 TESTING STRATEGIES 

A testing strategy is a general approach to the testing process rather than a method of 

devising particular system or component tests. Different testing strategies may be adopted 

depending on the type of system to be tested and the development process used. 

Top Down Testing: Where testing starts with the 1110st abstract component and works 

downwards . 

Bottom-up Testing: Where testing stal1s with the fundamental components and works 

upwards . 

5.3 OBJECT ORIENTED TESTING STRATEGIES 

To adequately test object oriented sys tem three things must be done 

../ The definition of test ing must be broadened to include error discovery techniques 

applied to OOA ad OOD model. 

../ The strategy of unit and integration testing must change significantly . 

../ The design of test cases must account for the unique characteristics of object 

oriented software. 

5.3.1 UNIT TESTING 

In unit testing different modules of developed system were tested independently. The 

purpose of this testing was to determine that each individual module is functioning 

properly and to locate logical and coding errors . Initial tests focus on each module 

individually, assuring that they function properly as units . Hence the name unit testing. 

The advantage of this type of tes ting is that errors if any, an be dealt with at this leve l, 

rather than when the system is finally tested. Thus resulting in much eas ier error 

detection. 
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5.3.2 INTEGRATION TESTING 

After unit testing, integration testing was conducted. , Severa l errors were reported and 

corrected. The main objective is to determine the irregularities in the developed system. 

Integration testing addresses the issues associated with the dual problem of veri fication 

and program construction. 

5.3.3 BLACK BOX TESTING 

In this strategy we test whether the developed application confon11S to its specification or 

not. Black box testing attempts to find out errors in the following categories: 

../ IncolTect or missing functions 

../ Interface errors 

../ Errors in data stI1lctures or external database access 

../ Performance errors 

../ Initializations and termination errors 

5.4 BLACK BOX TESTING OF THE FAX ENGINE 

Fax Engine is divided into two parts : 

../ Fax Recei ver 

../ Fax Sender 

Un it testing as well as integrate testing have been app li ed to both modules and fo und . 
them working properly. Following are the test cases and their results under which the 

system have been tested . 

5.5 TEST CASES 

Test case # 1 

Purpose 

a) 

Value 

Result 

To test whether connection between the fax machine and the fax engine 

estab li shed or not. 

2870329 (Fax machine dials telephone line's number to which the Fax 

Card is connected) 

Connection estab li shed 
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b) 

Value 

Resu lt 

Test Case # 2 

Purpose 

2870329 

Connection error report 

To test whether the fax machine rings or not when its number is dialed 

from the computer. 

When the fax mach ine is not b1l5y 

a) 

Value 

Resu lt 

b) 

Value 

Result 

2870328 (Fax number) 

fax machine rings 

287038 

No ring back received I.e. the fax machine does not rings due to so me 

problem \,,' ith telephone line 

When thefax machine is busy 

c) 

Val ue 

Result 

Test Case # 3 

Purpose 

Value 

a) Resu lt 

b) Resu lt 

2870327 (Fax number) 

Busy tone detected 

To check whether a sing le page of fax is received on the computer or not. 

A single page of fax was sent from the fax machine to the computer 

(Server) . 

T he connection established and the page IS received on the computer 

properly 

T he connection estab lished but the page is not received properly due to 

some noise in the line. 
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Test Case # 4 

Purpose 

Value 

a) Result 

b) Result 

Test Case # 5 

Purpose 

Value 

a) Result 

b) Result 

c) Result 

Test Case # 6 

Puq)ose 

Value 

a) Resu lt 

b) Result 

c) Resu lt 

To check whether multiple pages sent from the fax machine are received 

on the computer properly or not. 

Five pages were sent from the fax machine to the computer (Server) 

The connection established and all the pages were received on the 

computer properly. 

The connection established but the pages were not received properly due 

to some noise in the line. 

To check whether a single page TIP file can be sent from the computer to 

the fax machine or not. 

A single paged TIP file was sent from the computer to the fax machine. 

The file was successfully recei ved at the fax machine as a fax. 

The file was not received successfu lly at the fax machine because it could 

not be opened successfully. 

The file was not received successfully at the fax machine because of noise 

in telephone line. 

To check whether a multi-paged TIP file can be sent from the computer to 

the fax machine or not. 

A multi-paged TIP fi le was sent from the computer to the fax machine. 

The fi le was successfully recei ved at the fax machine as a fax. 

The file was not received successfully at the fax machine because it could 

not be opened successfully. 

The fi le was not received successfu lly at the fax machine because of noise 

in telephone line. 

32 



Chapter 5: System Testing 

Test Case # 7 

Purpose 

Value 

Result 

To check whether the database is updated or not, when a fax is received or 

send. 

A fax is received on the computer from the fax machine. 

As soon as the fax was received the, Fax receiver updated the database and 

Fax sender sent the fax to the destination machine. 
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Chapter 6: System Evaluation and Future Enhancements 

6.1 System Evaluation 

On the basis of above test cases it is eva luated that: 

• To send or receive fax, the connection between the fax machine and the server 

should be established. When a fax machine dials the number of the fax card at the 

server, it generates signals and eNG tone is detected. If the connection is not 

established then this tone can not be detected on the server. It has been tested this 

tone is received properly on the server. This shows that the communication 

between fax machine and server (computer) establish properly. 

• During the send or receive fax process the called fax machine may be busy, 111 

such a case the calling fax machine receives a busy tone. It has been tested that 

the Fax Engine receives this busy tone properly. It shows that it is working 

properly 

• To receive a fax, from a fax machine, on the computer is a fundamental task 

performed be the fax Engine. It has been tested that the Fax Engine receives 

single as well as multiple pages of fax properly. 

• This Fax Engine is designed to be used in a store and forward fax system. So 

every incoming fax on the server is to send forward to another fax machine. To 

meet this requirement all incoming faxes are stored on the hard disk in TIFF files 

It has been tested that the Fax Engine stores the incoming fax in a TIFF file on the 

hard disk accurately. 

• It has been tested that the Fax Engine sends the TIFF file as a fax to the 

destination fax machine accurately. 

• It has a lso been tested that at the end of the receive or send fax operation , the 

connection is released al ways. 

This evaluation shows that the system (Fax Engine) meets a ll requirements and IS 

working properly . 
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6.2 FUTURE ENHANCEMENTS 

This system is working properly according to the organization's requirements. However, 

in future, following enhancements can be made to the system 

.,./ In future, system can be enhanced to send the fax from desktop to the fax 

machine . 

.,./ At this time, only Tiff files can be sent as a fax to the fax machine, in future the 

system can be enhanced to send the other files e.g. document files, .jpg files etc. 

as faxes to the fax machine . 

.,./ The system can be enhanced to provide Email to fax service to the users . 

.,./ Tiff files will be stored in encrypted form to ensure the privacy of fax documents . 

.,./ If there is some noise in telephone line, fax is not received properly. The system 

can be enhanced to receive faxes properly even if the line is noisy. 
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7.1 INTRODUCTION 

As with many messaging technologies, faxes can be handled real-time or store-and­

forward . 

Real-time Fax 

Real-time faxing connects the sender directly to the end user's receiving machine or 

system, and faxes are deposited in the end user's real or electronic inbox. 

Store and Forward Fax 

Store and forward faxing uses a server - loca l or remote - to receive the faxes , for later 

pickup or forwarding to the user's inbox on demand. Most of the Internet fax technologies 

use store and forvvard at some point. 

7.2 STANDARDS 

The ITU (International telecommunication union) and lETF (Internet Engineering 

Task force) are working togeth er to continue to evo lve both the rea l-time Fax over IP 

(FoIP) network standard (T.38) as well as the store and fOlward Fax over IP netwo rk 

standard (T.37). Both T.37 and T.38 were approved by the ITU in June 1998. 

7.2.1 REAL TIME FOIP STANDARD (T.38) 

T.38 defines the protocol for real-t ime delivery of fax over IP (FoIP). Any real-time 

protocol over IP that bridges the ca ll path must meet requirements of the T.30 protocol 

(the protocol for standard fax calls over PSTN). To solve this problem, ITU-T Study 

Group 8 developed the T.38 protocol. Transporting a fax using T.38 takes only a half­

duplex channel and 14.4 kbps plus packet overhead . Transporting a fax using the G.711 

channel takes a full duplex 64 kbps plus packet overhead. 

T.38 is mod eled as a smart T.30 interpreter. It executes extensive training, 

signaling, and data exchange with T JO to deternline the line quality on a PSTN network. 

This is meaningless with a packet netwo rk, s ince the IP packets can take any avai lable 

route. Gateways at each end execute fu ll TJO for communication w ith fa x machines. 

However, all the data is not transferred over IP. Whi le the fax machine sends the entire 
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CNGICED-type tones for signaling, the gateways using T38 only exchange octets that 

indicate whether they've succeeded or failed at detecting tones. 

7.2.2 STORE AND FOR'" ARD FOIP STANDARD (T.37) 

T37 merely defines the format in which fax is to be delivered as an e-mail attachment. 

With T37, the fax is sent over IP as e-mail attachment and delivered to the destination 

over the public switched telephony network (PSTN) by the gateway closest to the 

destination. Whi le T37 allows for cost savings through toll arbitrage, from a user's 

perspective it is a store and forward model and is not real time. You can't immediately 

receive confiIl11ation that the fax was successfully delivered. Although a sender might 

claim a fax "has been sent, " the TJ7 model doesn't let you automatically assume a 

confirmation of delivery has been sent. If an en route e-mai l server happened to be dovln 

(perhaps due to some W0Il11 or virus attack); the confirmation won't go through. 

7.3 PSTN FAX CALL PROCEDURE 

Fax machines in common use today implement the ITU recommendations TJO and TA 

protocols. The T30 protocol describes the fOlmatting of non-page data, such as messages 

that are used for capabilities negotiation . The T4 protocol describes formatting of page 

Tiff data. T30 and TA have evolved substantially over time and are now quite comp lex 

because they attempt to describe the behavior of an evolvi ng set of fax machines. The 

timing related to the message interaction and phases of the call is critica l and is one of the 

major causes of problems in the transmission of Fax over Packet networks. 

ITU (International Telecommunication Union) TJO and TA fax protocols specify 

five phases for the flow of a fax session. These five phases are: 

o Phase A - Fax call estab lishment (Begin fax session) 

o Phase B - Control and capabilities exchange 

o Phase C - Message tran smiss ion 

o Phase D - End of page and M ulti -Page signaling 

o Phase E - Fax cal l release - Disconnect (End offax session) 
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Phase A 

The Fax call is estab lished, either through a manual process, where someone dials a ca ll 

and puts the machine into fax mode, or by automatic procedures, where no human 

interaction is required . In both cases, the answering fax machine returns an answer tone, 

called a CED, which is the high pitched tone that you would hear when you call a fax 

machine. If the call is automatically dialed , the ca lling station will also indicate the fax 

ca ll with a calling tone (CNG), wh ich is a sl10Ii periodic tone that begins immediately 

after the number is dialed. These tones are generated to allow a human participant to 

realize that a machine is present on the other end cal l. These tones are sometimes used to 

recognize the presence ofa fax call , although they are not a very reliable indication. 

Once the line connection with the CALLED party is estab li shed, the following 

takes place during Phase A: 

o Fax tone detection 

o Digital handshake detection 

In preparation for Phase B, the CALLER station is initially given fax TRANS.MITTER 

status, and the CALLED station is initially given fax RECEIVER status. 

Phase B 

The Control and Capabilities Exchange phase of the fax call is used to identify the 

capabilities of the fax machine at the other end of the call. It also negotiates the 

acceptab le conditions for the call . The exchange of contro l messages throughout the fax 

call is sent using the low speed (300 bps) modulation mode. Every control message is 

preceded by one-second preamble, which allows the communication channel to be 

cond itioned for reliable transmission. 

The call ed fax machine begins the procedure by sending a Digital Identification 

Signal (DIS) message, which contains the capabilities of the fax machine . An example of 

a capabi li ty that could be identified in this message is that the V.17 (14000 bps) Data 

Signaling Rate is supported . At the same time, the Called Subscriber Information (CSI) 

and Non-Standard Facilities (NSF) messages are optionally sent. Non-Standard Faci liti es 

are capabi liti es that a paJiicular fax manufacturer has built into a fax machi ne to 

40 



distinguish their product from others . These are not required to be supported for 

interoperability. 

Once the calling fax machine receives the DIS message it determines the 

cond itions for the call by examining its own capabilities table. The calling machine 

responds with the Digital Command Signal (DCS), which defines the conditions of the 

call. At this stage, high-speed modem training begins . The high-speed modem will be 

used in the next phase of the fax call to transfer page data. The ca lling fax machine sends 

a Training Check Fie ld (TCF) through the modulation system to verify the training and 

ensure that the channel is su itable for transmission at the accepted data rate. The cal led 

fax machine responds with a Confirmation to Receive (CFR) which indicates that all 

capabi liti es and the modulation speed have been confirmed and the fax page may be sent. 

Phase C 

In this phase fax document pages are transmitted depending on the parameters negotiated 

between the CALLER and CALLED app lications during Phase B. The high-speed 

modem is used to transmit the page data that has been scanned in and compressed. It uses 

the ITU T.4 protocol standard to format the page data for transmission over the channel. 

Phase D 

After the page has been successfu lly transmitted , the ca lling fax machine sends an End of 

Procedures (EOP) message if the fax ca ll is complete and all of the pages have been 

transmitted . If only one page has been sent and there are additiona l ones to follow, it 

sends a Multi-Page Signa l (MPS). The ca lled machine would respond w ith Message 

Confi rmation (MCF) to ind icate the message has been successfu lly received and it is 

ready to receive more pages . 

Phase E: 

The release phase is the final phase of the call where the calling machine sends a 

Di sconnect Message (DCN). Whil e the DCN message is a positi ve indication that the fax 

call is over, it is not a reliable indication since the fax machine can disconnect 

prematurely w ithout ever sendin g the DCN message. 
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7.4 ENCODING SCHEMES 

The method that G3 fax machines use to reduce data is called coding. Typically with any 

line of data read by a fax machine there are white areas and black areas that make up the 

document line. If we look at the pixel infomlation that makes up a line of picture data you 

would find groups of black pixels and groups of white pixels. These groups are referred 

to as black run lengths and white run lengths. Based on these characteristics of run 

lengths of black or white data, codes can be ass igned to the different size run lengths and 

on ly these codes need to be transmitted over the phone lines. There are many coding 

schemes but the most efficient one, which is used by all G3 fax machines, is the Modified 

Huffman Scheme or MH. Also a variation of this is the Modified Read Scheme (MR) and 

the Modified Modified Read Scheme (MMR). A newer coding scheme is the Trellis 

Coding Scheme. Each one of these coding methods reduce the amount of data needed to 

be sent over the phone lines and therefore each improvement in coding yie ld s an 

improvement in data transmission speed. 

7.4.1 l\10DIFIED HUFFMAN SCHEl\1E (MH) 

The MH coding scheme is referred to as a one-dimensional coding scheme. One line of 

data is scanned and coded for transmission . Let us consider an example to understand 

MH cod in g scheme. 

SCANNING 

e 
LIl'ffi l. 

I: 1,728 bits 
PIXEL DATA OF THE SCAN LINE FROM ABOVE 

I I 

l J l BLACK RUN 

. OF4 BITS 

.}, 
BLACK RUN 
OF3BITS 1 

WHITE RUN WHITE RUN WHITE RUN 
OF 1707 BITS OF 9 BITS OF:; BITS 
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As shown above, the document that is being scanned is a large letter "C". One lin e 

is indicated which is 1 ,728 bits long. This line is broken down into run lengths of black 

and white. As shown the first run is a v,'hite run of 9 bits, the second run is of black and is 

4 bits long this breaking down of the scan line to run lengths continues to the end of the 

line and then a new line wi ll be scanned and broken down into run lengths . After the line 

is broken down into run lengths, the next step is to code it. MH coding is made up of two 

factors , the run length (bits) and the run co lor. Once the run lengths are created they are 

referenced to the MH coding tab le to detem1ine what the binary code is that represents 

that particular run. 

SCANNlNG 

e 
LJNEl 

I: 1,728 bits 
PIXEL DATA OF TIIE S C,"...N LINE FROM A13 OVE 

I I 

1 
J, 1 1. 1 BLo\.CK RUN BLo\.CK RUN 

OF4BITS OF3BITS 

\VHITE RUN \VlIITE RUN \VHITE RUN 
OF 9 BITS OF 5 BITS OF 1707 BITS 

I I 
(10100)(011)(1100)(10)(01100000101100J 

1101000111100\0011000001011001 
28 bits of data 

--I 

Sho",'11 above is the scan line conver1ed to MH code, which is then inserted into a 

standard data line . As you can see the scan line stalied out as 1728 bits of information but 
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with the MH coding performed on this line it is reduced to only 28 bits of data. Therefore 

the transmission time for this scan line has been greatly reduced . 

7.4.2 MODIFIED READ SCHEl\1E 

The Modified Read coding scheme is very simi lar to the MH cod ing scheme except that 

it will scan a line of data and then use this line for reference when it scans the next line. 

After comparing the two lines on ly the changes ~~ ill be transmitted therefore reducing the 

data data, there is a limit to how many lines of data will be compared to a reference line. 

If the reference line has an error then that same error will be reproduced on any line that 

was compared to it. For standard transmission quality the reference is set to 2 lines and 

on even farther. Because this coding scheme is more likely to create errors in the picture 

fine qua lity it is set to 4 lines. 

7.4.3 STRUCTURE OF PICTURE SIGNALS 

Shown below are the components of a picture s igna l. 

f---- PICTURE INFORMATIONFOR ONE PAGE-----+ 
I 

EOL DATA FILL EOL DATA FILL EOL / 
f.-- ONE LlNE~ I 

EOL EOL EOL EOL EOL EOL 

~t----- RTC------------~J, 

DATA = Coded picture information of each line 
FILL = In case the Data & EOL time is less then MlT. This is used 

to etend the transmission time. 
EOL = (end of line) End of picture signal for one line of data. 
RTC = Indicates end of picture signa for one page. ( 6 consecutive 

EOL's) ( return to control) 
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Appendix A: Data Types 

Data Types 

Dialogic SDK uses very complex data types to provide certain functionality . Below is the 

description of two impOIiant data types that are used: 

DF IOTT 

The DF _IOTT structure provides a description of the fax data to be transmitted. 

typedef struct 

{ 

unsigned long io_offset; 

unsigned long ioJength; 

char *io_bufferp ; 

DF _IOTT * io~revp ; 

DF _IOTT *io_nextp ; 

void *io_datap; 

int io_fhandle ; 

unsigned sholi io_type; 

unsigned sholi io_datatype; 

unsigned sholi io_phdcont; 

unsigned shOli io_width; 

unsigned char io_ resln; 

unsigned char io_cod ing; 

unsigned char rfu[2]; 

} DF_IOTT; 

II Staliing page number or offset 

II Number of pages or length of data 

II Memory transfer stali buffer location 

II (Optional) Pointer to prev ious DF _IOTT 

II Pointer to next DF _IOTT entry (for linked li st) 

II Pointer to additional data associated 

II with io_datatype 

II File descriptor 

II Entry type (file, memory; linked , contiguous, 

II last structure; select user-defined IJO 

II functions for transmit) 

II Type of data to transmit 

II Phase D continuation value to send 

II Width of image (raw and ASCII) 

II Veliical resolution of image (raw and ASCII) 

II Encoding of stored data (raw) 

II Reserved for future use 
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Ap pendix A: Data Types 

DX CAP 

The DX_ CAP structure modifies parameters that control Frequency Detection, Cadence 

Detection , Loop Current, and Positive Voice Detection. 

typedef struct DX_ CAP 

{ 

unsigned short ca_nbrdna; 

unsigned short ca_stdely; 

unsigned short ca_cnosig; 

unsigned short caJcdly; 

unsi gned shol1 ca_lcd ly l ; 

un signedshOl1ca_hedge; 

un signed shOl1 ca_cnos il ; 

unsigned short ca_ Iol tola; 

un signed sho l1 caJo l to lb; 

unsigned short caJ02tola; 

un signed short caJ02tolb; 

un signed shOl1 ca_hi 1 tol a; 

unsigned short caJ1iltolb; 

un signed short caJol bmax; 

un signed short caJ02bmax; 

un signed shOl1 caJ1i 1 bmax; 

un signed shOl1 ca_nsbusy; 

unsigned short caJogltch; 

unsigned short caJ1igltch; 

un signed short caJo l rm ax; 

unsigned shOl1 caJ02rmin ; 

unsigned shOl1 cajntflg; 

un signed shOl1 ca_intfltr; 

un signed shOl1 rfu 1 ; 

un signed short rfu2; 

II # of rings before no answer. 

IIDeiay after di aling before analysis. 

I/Duration of no signal time out delay. 

IIDeiay after dial before Ic drop connect 

II Delay after Ic drop con. before msg. 

IIEdge of answer to sendconnect message. 

II Initial continuous noise timeout delay. 

II % acceptab le pos . dev ofshOlt low sig. 

II % acceptab le neg. dev of short low sig. 

II % acceptable pos . dev oflong low s ig. 

II % acceptable neg. dev of long low sig. 

II % acceptable pos. dev of high signal. 

II % acceptable neg. dev of hi gh s igna l. 

II Maximum interval for shl110w for busy. 

II Maximum interva l for long lo w for busy 

II Maximum interval fo r 1 st high fo r busy 

II Num. of highs after nbrdna busy check. 

II Silence deglitch duration. 

II Non-s il ence deglitch duration. 

II Max. sholt low duro of double rin g. 

II Min. long low duro of double ring. 

II Operator intercept mode. 

II Mi nimum signa l to qualify freq. detect. 

II reserved for future use 

II reserved for future use 
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Append ix A: Data Types 

unsigned short rfu3 ; 

unsigned ShOli rfu4; 

unsigned short caJ1isiz; 

unsigned ShOli ca_alowmax; 

unsigned short ca_blowmax; 

unsigned short ca_nbrbeg; 

unsigned short caJ1il ceil; 

unsigned short caJo 1 ceil; 

unsigned sholi caJowerfrq; 

unsigned ShOli ca_upperfrq; 

unsigned short ca_timefrq; 

unsigned ShOli ca_rejctfrq; 

unsigned short ca_maxansr; 

unsigned sholi ca_ansrdgl; 

unsigned short ca_mxtimefrq; 

unsigned short ca_Iower2frq; 

unsigned ShOli ca_upper2frq; 

unsigned short ca_time2frq; 

unsigned ShOli ca_mxtime2frq; 

unsigned ShOli ca_Iower3frq; 

unsigned sholi ca_upper3frq; 

unsigned sholi ca_time3frq; 

unsigned ShOli ca_mxtime3frq; 

uns igned short ca_dtn-'pres; 

unsigned sholi ca_dtn_npres; 

unsigned ShOli ca_dtn_deboff; 

unsigned shol1ca-'pamdjailtime; 

unsigned shol1 ca-'pamd_m inring; 

byte ca-'pamd_spdval; 

II reserved for future use 

II reserved for future use 

II Used to determine which lowmax to use. 

II Max. low before can. ifhigh>hisize. 

II Max. low before can . if high<hisize. 

II Number of rings before analysis begins . 

II Maximum 2nd high duro for a retrain . 

II Maximum I st low dur. for a retrain. 

II Lower allowable frequency in hz. 

II Upper allowable frequency in hz. 

II Total duration of good signal required. 

II Allowable % of bad signal. 

II Maximum duration of answer. 

II Sil ence deglitching valu e for answer. 

II max time for 1 st freq to remain in bounds 

II lower bound for second frequency 

II upper bound for second frequen cy 

II min time for 2nd freq to remains in 

bounds 

II max time for 2nd freq to remain in bounds 

II lower bound for third frequency 

II upper bound for third frequency 

II min time for 3rd freq to remains in bounds 

II max time for 3rd freq to remain in bounds 

II Length of a valid dial tone (def=l sec) 

II Max time to wait for dial tone(def=3sec) 

II The dialtone off debouncer(def= l OOms) 

l/VvaitforAMD/PYDaftercadence 

break( default=4sec) 

II min allowab le ring duration(def= 1.9sec) 

II Set to 2 selects quick decision(def= l) 
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byte ca~amd_qtemp; 

unsigned ShOlt ca_noanswer; 

unsigned short ca_maxintering; 

}; 

II The Qualification template to use for 

PAMD 

II time before no answer after first 

ring (default=30sec) 

II Max inter ring delay before connect 

(8 sec) 
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Appendix B : Deployment Diagram and System Diagram 

Pantium III 500 
MHz 

IM ail S 
MS SOL 

Pantium iii 500 
MHz 

IMail Server 
MS SOL Server 

Dia logic 
----I::;A s lot ___ --I VFX40/ESC 

Dialogic 
----ISA slot ___ --lVFX40/ESC 

T.30 protoco l 
+--Telephone line-------I. 

T.30 protocol 

+--Telephone line----I~, 

Deployment Diagl'am 

(Fig.I.l ) 
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Appendix B: Deployment Diagram and Sys tem Diagram 

System Diagram 

Acknowledgement email 

Email with attachment 

;;;-----::; 

SMTP Server POP Server ~ SMTP Server POP Server 

DB 

~ emai l 
en fiil 1 ack T ifffi le ac . ~ 

mai l Sender Mai l Receiver ack. ~ Mai l Sender Mai l Receiver 

DB 

Tifffil ack Tifffile 

Fax Sender Fax Receiyer ack Fax Sender Fax Receiver 

r fax Acknowledger 1 
IVR I fax 

fax 

Fax Machine I Fax Machine I 

Overall Worldng of Superfax 

(Fig . 1.2) 
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Appendix C: C lass Diagram 

I 
" ~ CPhaseHandler 

/ 

CFaxEngineDialog 

Class diagl'a m 

(Fig. 3.1) 

J CFaxSender 

____________ - / I 

/ 
/ 
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Appendix D: Use Case Di;]gram 

Q~ ~ 
A~stabli S h connect i o n ~ ~ 

""- _______ / Fa x Ca rd 
Fax machine \ ""- ' ~ / /' / 

'''- ~) e 

~
~ (---~J / 

Detect Tone "'---/ // / 

~ Conve rt Fax , -nff file 

(~ /' 

;/~ / -¥ _____ ----------- Receive Fa x " 

/ -------- \ / ~~ 
Custome r ~( ) 

''--~ 

Database 

v 
,~, ~ 

( ) ( ) 
~' .~' 

Send Fax Get Fax Number Store Fax Get Email Address 

Use Case Diagram 

(Fig, 2. 1) 
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RECEIVE FAX SCENARlO 

: CFaxEngine 
Dialog 

: CFaxReceiver : CConnect I I : CChannel I I : CCallAnalyst J 

Star 
, , , 

I I I I 
<E I I I I I 

Se I I I I 

I ChkSta~sOfcurrentFaX(CString "faxNum , ByJ "sta~ long "id, cstrlng "start 
I 

<E I I I 
[If status = 1) I I I I 
Init , I . I I I 

-- OpenVolceDevHandle(char" de~ I I 
OpenFaxDevHandle(char" dev I I 

1 I I 
S~owProgressStatus(CS rirg I I 

<: GetFaxDev 

~ I I 
I I 

DeleteTones(int dx I 1J I 
RhowProgressStatus(CS rirg I I 

<E I I I 
InitCaliAnalysis(int dev I I 

~ CSTHandler(unsinged I I 

EnableRings(intstate , intdx I I I 
I I I 

Phas eBHandler(unsigned I I I 
PhaseDHandler(unsigned I I I 

I I I 

SetLocalld(unsigned long id, charr I I 
~ I I I 

[Set hook ON] I I I 

I WaitForRings(int dxHandle, int num0fRigs , int hookStat, Int tim I 

I ~ I I I 
i I I 

: CPhase 
Handler 

, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 
i 

I 
I 
I 
I 
I 

: CDatabase L~ J 

I 
I 
I 
I 
I 

1] 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 

I 
I [If ring detected] I 

S1owProgres sStatus (CStri rg r ~ SetCaliedTo 

~ I 
Get 

setPath(CString 

I 
I 
I 
I 
I 
I 
I 
I 

ReceiveFax(unsigned long 

~ I 
SHow Progres s Status (CStr' n~ 

Q~ setNumOfPages(long 

Clos eVoi ceDev 

Clos eFaxDev 

I I , 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

1) I I 
I I 

Y I I 
I I 

, , 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 
I 
I 
I 

~ 
Y 

I 
I 
I 
I 

1] 
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SEND FAX SCENARIO 

: CFaxEngine 
Dialog 

IU : CFaxSender I· : CConnect I : CPhase 
Handler 

, 
Start I I 

-E I I I 
Set I I 

-E I Ch~ StatusOfReadyFax( CString "fileName, CStrihg "fileAddress, I 
I I 

[If status = 1) I I 
InitFax() ...... OpenVoiceDe 

I I 
./ 

jJ I 
pi owProgress OpenFaxDev I 

-E 1] I 
GetFaxDev 1] I 

SetPhase I 
I lj 

Delete I 
rowProgress I I 
-E 

InitCall.Analys is (i nt 
I I 
I I 

[Set hook ON and waitfor 4mili sec) I I 
SetHook(int dxHandle, int I I 

[Set hook OFF] I I 
SetHook(int dxHandle, int I I 

I I 
SetNumber I I 

-E I I I 
Dial(CString I I 

I I 
Show -E I I I 

y -E GetC hannel State(i n I I 
I I 

I I I 

: CChannel II : CCall.Analyst I : CDatabase 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Y 
I 
I 
I 

1 
Y 

I 
I 
I 
I 

1J 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1J 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

Y 

00 



I I 
[If channel state is not Cp_DIAL] I I 

I ShowErrorMessage(CSt~ng I I 
0"" ~ [If ohoooel ,t,te j, CS_DIAL] I; 
I ChkCaliOutcom e(inf I I 
I I ~ 
I I I 

: [If call outcom e IS not CR~CNT or CR FAXTONE] :: 

),"" ShowE"", ~ . I I I 
U I I I 
I [If call outcom e is CR_ CNT or CRJAXTON E] I I 
I SetCalier I I I 
I «E I I I I 
I I I I 
I SendFax(CFile file , CString I I I 
I «E I I I 
I Sho I I I 
~<E I I I 
U [Set hook ON] I I I 

1J : U SetHook(int dxHandle, int I 
Close I 

I I 
I I 
I I 

Clos eFaxDev ~ 
I I I 

I I 
I I 
I I 

ol 
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Appendix F: Resources Required 

HARDW ARE REQUIREMENTS 

./ 200 MHz processor 

./ 64 Megabytes RAM 

./ 1 GB hard disk (Size of the HD can be increased according to the organization's 

requirements) 

./ VFX40lESC Dialogic Fax and Voice board 

./ Space in the computer to hold fax board (Dialogic fax board requires a full length 

ISA slot) 

./ Modem to access Internet 

./ Fax machine 

./ Various cab les to connect the system to the te il~phone lines 

SOFTW ARE REQUIREMENT 

./ Visual C++ 6.0 

./ Dialogic SDK 

./ Microsoft Windows NT Server 4.0 
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Glossary 

CALLER 

CALLED 

Call Analysis 

dev ice ha ndle 

device channel 

event 

Fax Sess ion 

An application that places a ca ll 

An application that receives a ca ll 

The process used to automati cally detenn ine what happened after 

an outgoing call is d ialed. Call Analys is monitors the progress of 

an outbound call after dialing, which allows you to process the call 

based on the outco me. 

By us ing Call Analys is you can detemline the fo llowing: 

• If the line is answered and , in many cases, how the line IS 

answered 

• If line rings but is not answered 

• If li ne is busy 

• If there is a problem in co mpleting the ca ll 

Numeri ca l reference to a dev ice, obtained when a device is opened. 

The device handle is used for all operations on that dev ice. 

A Dialog ic vo ice data path that processes one incoming or 

outgo ing call at a time (equiva lent to the terminal equipment 

terminating a phone line). There are 4 dev ice channels on a D/4x 

board. 

An unso li cited or asynchronous message from a hardware device 

to an operat ing sys tem, app lication, or driver. Events are genera ll y 

attention-getting messages, allowin g a process to know when a 

task is complete or when an externa l event occurs. 

A fax sess ion begin s when entering Phase A and ends when exiting 

Phase E ofthe TJO protoco l. 



G,'oup 3 

Group 4 

hook state 

hook switch 

idle device 

MH 

MMR 

TA standards for facsimile devices developed by CCITT adopted 

in 1980 and modified in 1984 and 1988. A Group 3 digital fax 

transmission of an 8.5 " by II" (or A4) page at 9,600 bps is 

completed in 15 - 30 seconds using PSTN phone lines . 

T.6 standards for facsimile devices developed by CCITT. Using 

Public Data Networks or modified PSTN, the data is transmitted 

using ECM (Error Correction Mode). 

A general term for the current line status of the channel either on­

hook or off-hook. A telephone station is said to be on-hook when 

the conductor loop between the station and the switch is open and 

no current is flowing. When the loop is closed and current is 

flowing the station is off-hook. These terms are derived from the 

position of the old fashioned ,telephone set receiver in relation to 

the mounting hook provided for it. 

The name given to the circuitIY which controls on-hook and off­

hook state of the Voice device telephone interface. 

A device that has no functions active on it. 

Modified Huffman code (MH) is one-dimensional encoding 

scheme used to compress fax data for transmission used in Group 3 

fax devices . For example, a white line with no text, called a run , 

extending across an 8.5" page equals 1728 bits . Modified Huffillan 

Code compresses the 1728 bits into a 17 -bit code word. The 

lengths for all possible white runs are grouped together into 92 

binary codes that will handle any white nlI1 length from 0 to 1728. 

Modified Modified Read code (MMR) is a Group 4 facsimile two­

dimensional digital encoding scheme with improved transfer speed 

over Modified Read encoding. 



MR 

off-hook 

on-hook 

RECEIVER 

TIFFIF 

time out 

TRANSMITTER 

Modified Read code (MR) is a Group 3 facsimile two-dimensional 

digital encoding scheme with improved transfer speed over 

Modified Huffil1an encoding. 

The state of a telephone station when the conductor loop between 

the station and the switch is closed and current is flowing. When a 

telephone handset is lifted from its cradle (or equivalent condition), 

the telephone line state is said to be off-hook. 

\Vhen a telephone handset is retumed to its cradle (or equivalent 

condition), the telephone line state is said to be on-hook. 

An application that receives or is capable of recelvll1g a fax 

document 

Tagged Image File F0n11at Class F. TIFF is a tag based genera l 

purpose ra ster format used to exchange image data between 

app licat ion programs . Class F indicates specific format information 

for fax app lications. 

In telephone networks, an event which occurs at the end of a 

predetermined interval of time. 

An application that tran smits or is capable of transmitting a fax 

document 
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