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1. INTRODUCTION

1.1. Purpose XE "Purpose"  of the System

The CRM XE "CRM"  module XE "module"  of the e-Enterprise XE "e-Enterprise"  has two main purposes relating to two different target XE "target"  groups. First, it aims at understanding and anticipating the needs of the current and potential customer XE "customer"  base that the e-Enterprise has. This leads to improved customer relations and therefore to the maximization of customer satisfaction. Through this, customers can receive more personalized services and obtain relevant information XE "information"  with relatively less effort and time.

Second, the module XE "module"  aims at maximizing the profits of the e-Enterprise XE "e-Enterprise"  by increasing the level of customer XE "customer"  satisfaction. This aspect addresses three basic purposes: namely, increasing the number of customers (e.g. acquisition XE "acquisition" ), increasing profitability by encouraging customers to purchase more products and services (e.g. expansion) and increasing the amount of time that customers stay customers (e.g. retention).

1.2. Scope of the System

Two kinds of users have been considered during the requirements XE "requirements"  elicitation of the CRM XE "CRM"  module XE "module" : customers who will use this e-Enterprise XE "e-Enterprise" , and employees working in the CRM department of this enterprise.

The customers include all Internet XE "Internet"  users, capable of navigating with a web XE "web"  browser, receiving and sending e-mails and shopping with the e-Enterprise XE "e-Enterprise" . No specific knowledge of computers, other than those stated above, are required for the customers.  

The employees, who will interact with the company XE "company"  interface XE "interface"  of the CRM XE "CRM"  module XE "module" , are also required to have basic Internet XE "Internet"  skills, such as using a web XE "web"  browser for reaching a web site and filling forms on that site. 

1.3. Objectives and Success Criteria of the Project

The primary objectives behind the design of the CRM XE "CRM"  module XE "module"  can be formulated as correctness, effectiveness, and convenience. It is required for the module to supply an environment for both customers and employees, which performs all the intended functions correctly, in a resonable amount of time and with as little effort as possible from the users. Besides the fulfilment of these primary requirements XE "requirements" , it is necessary for the CRM module to provide a secure, reliable and scalable environment,  in order to be considered successful. 

Security, which is one of the most important success criteria, is directly related to reliability and consists of secure maintenance of user XE "user"  information XE "information" . During the registration XE "registration" , many pieces of information, such as address, age, gender and e-mail information are acquired from the user for data XE "data"  mining puposes, which constitues the core of any CRM XE "CRM"  module XE "module"  for addressing targetted customers and providing relevant information to them. For this reason, concealing the user information from third-parties is indispensable for consumer trust.

The other success criterion, namely scalability, involves careful design and implementation of the CRM XE "CRM"  module XE "module" , which enables the system XE "system"  to adjust to resizing without loss in efficiency. This is particularly important when the e-Enterprise XE "e-Enterprise"  grows in size, having a multitude of customers and needing to store related information XE "information" . Incorrect design decision can lead to system slow-down and eventually customer XE "customer"  dissatisfaction. 

1.4. Definitions, Acronyms, and Abbreviations

Several new concepts, such as electronic mail, electronic enterprise, and electronic commerce are mentioned in this document in the form ‘e-mail’, ’e-enterprise’ and ‘e-commerce XE "e-commerce" ’.

The acronyms and abbreviations used in the text are as follows:

CRM XE "CRM" 
:  Customer XE "Customer"  Relations Management XE "Customer Relations Management" \t "See CRM" 
ID XE "ID" 

:  Identification

RAD
:  Requirements Analysis Document

SDD
:  System Design Document

ODD
:  Object Design Document

RAID
:  Redundant Array of Independent Disks

GUI
:  Graphical User Interface

ASP XE "ASP" 
:  Active Server Pages

IE XE "IE" 

:  Internet XE "Internet"  Explorer

IIS

:  Internet XE "Internet"  Information Server

LAN
:  Local Area Network

UML
:  Unified Modeling Language


In Section 3.5. System Models, UML notations and diagrams are used for describing the interactions between the users and the system XE "system" .

1.5. References

CRM XE "CRM"  Guru, Customer XE "Customer"  Relationship Management Answers, http://www.crmguru.com

ITtoolbox CRM XE "CRM" , http://www.crmassist.com

CRM XE "CRM"  – Forum, http://www.crm-forum.com

searchCRM.com – The CRM XE "CRM"  Specific Portal and Search Engine presented by TechTarget.com, http://www.searchcrm.com

whatis.com, http://www.whatis.com

1.6. Overview

The CRM XE "CRM"  module XE "module"  is the component of the e-Enterprise XE "e-Enterprise" , spanning both the customer XE "customer"  and employee domains of the company XE "company" , designed with the intention of providing high quality of service to the customers and optimizing the value of relationships between the customer and the company.

2. CURRENT SYSTEM

Since this e-Enterprise XE "e-Enterprise"  is a brand new project, there is no antacedent equivalent for the CRM XE "CRM"  module XE "module" , that is described in this document. However, the fact that CRM applications have been increasingly applied in the industry, provides examples and models for an efficient and productive module design.

CRM XE "CRM"  applications on the Internet XE "Internet" , which are sometimes called e-CRM applications, provides companies with a means to conduct interactive, personalized and relevant communications with customers across electronic channels. It utilizes a complete view of the customer XE "customer"  to make decisions about messaging, offers, and channel delivery. It synchronizes communications across otherwise disjointed customer-facing systems. It adheres to permission-based practices, respecting individuals’ preferences over communication with the company XE "company" .

Current applications of CRM XE "CRM"  modules focus on personalization XE "personalization"  in order to increase customer XE "customer"  convenience. This starts with gathering user XE "user"  information XE "information" , usually through a registration XE "registration"  process which is followed by a logon to the web XE "web"  site. This information is stored in data XE "data"  warehouse, for later usage. Therefore, the implementation relies heavily on the construction and maintenance of a data warehouse that provides consolidated, detailed views of individual customers, customer behaviour and communications history. 

Later, one or more of the tools such as customer XE "customer"  analytic software XE "software" , data XE "data"  mining software, campaign management software, business simulation, and a real-time decisioning engine  are employed in order to analyze and interpret the data, make predictions and turn them into effective marketing solutions and to build better communications with the customers.

In this project, the CRM XE "CRM"  module XE "module"  is required to do the data XE "data"  gethering, storage, and communication with the customers and employees through user XE "user" -friendly and efficient interfaces. 

3. PROPOSED SYSTEM

3.1. Overview

CRM XE "CRM"  module XE "module"  of the e-Enterprise XE "e-Enterprise"  project is the component responsible for interaction with customers. This module will inform the present and prospective customers of the e-Enterprise about the new campaigns and products. In addition, it will receive the feedbacks from customers to forward at employees working in the CRM department. Since it will be in strong relation with customers, design and implementation of the module requires special attention.

3.2. Functional Requirements

The functional requirements XE "requirements"  of the CRM XE "CRM"  service can be grouped into two main parts: customer XE "customer"  interface XE "interface"  and company XE "company"  interface.

Customer XE "Customer"  interface XE "interface"  of the CRM XE "CRM"  service will be a gate opening to the e-shop and made-to-order sections for customers. A registration XE "registration"  page will be displayed for customers and potential customers, where they will enter information XE "information"  about themselves, like name, surname, age, birth date, e-mail address etc. Users will be able to navigate in the e-Enterprise without registering, but it will be obligatory for them to register in order to buy products offered by the e-Enterprise XE "e-Enterprise" .  

The database XE "database" , which will contain customer XE "customer"  information XE "information" , will be the key of the CRM XE "CRM"  service. This intelligent interface XE "interface"  will remember users. Each sale or feedback XE "feedback"  will be stored in that customers related field in the database. It will also immediately reply customer mails with a “your mail is in process” indication on the screen. Mails about problems of customers will be linked to company XE "company"  interface. It will also automatically send a birthday greeting mail on customers’ birthday. The content of these mails will be determined by CRM employees on company part of the CRM Service.

Customer XE "Customer"  interface XE "interface"  will send customers, commercials about new products and information XE "information"  mails about upcoming events. In order to find customers, who are concerned (who have agreed in being informed during registration XE "registration"  and who are in the target XE "target"  of the new product etc.), it will automatically search the database XE "database" . A copy of the commercial or the upcoming event will automatically take place in the customer XE "customer"  interface in a predetermined format.

Company interface XE "interface"  of the CRM XE "CRM"  Service will be a page for the CRM employee, where he/she has the control of the service. Company interface will make off-line handling of the database XE "database"  possible for the administrator. He/she will be able to manually add, change or delete customer XE "customer"  information XE "information" . CRM employee will also be able to search the database for a specific customer, who is characterized by the age, gender, profession, size, etc.,  using this interface. 

Customer XE "Customer"  feedbacks will be projected into company XE "company"  interface XE "interface"  in a predetermined format, so that it will reach the one, whom it may concern. Customer feedbacks will be appearing sorted by date, so that they can be handled one by one in a first come first serve manner. When they are displayed on the screen for the CRM employee, date of feedback will also be displayed in order to remind the employee to question customer XE "customer"  satisfaction after a predetermined amount of time following the handling customer problem or feedback. Employees will have the chance to delete these feedbacks by pressing the Delete button on the Feedback screen.

CRM employees will be able to determine (and rewrite) the contents of the customers’ promotion information mails or greeting mails. This functionality will let him/her attach commercials or birthday checks to these mails according to companies’ policy.

3.3. Nonfunctional Requirements

3.3.1. User Interface and Human Factors

There will basically be two groups of users who will interact with the program. The first group involves the company XE "company" ’s customers and the second one consists of authorized employees of the firm. The customers may have different computer knowledge ranging from novice to expert level. Therefore, the program will have no preliminary assumptions for this group of users. Since the usage level of customers has no primary concern for the company itself, there will be not be a  training program for them as well.

On the other hand, the internal users of the company XE "company" , especially staff in the CRM XE "CRM"  and sales departments having “front desk” tasks closely related with customer XE "customer"  relations and support are required to possess additional abilities on handling the program. As opposed to customers, this type of internal users will be asked to receive an elementary training in order to achieve an efficient system XE "system"  handling. They will also be educated on the importance of the data XE "data"  for the correct operation of the CRM modeule, since they will be the ones dealing with the data.

Since the customers are assumed to be in novice level of e-commerce XE "e-commerce"  experience in the worst case, the user XE "user"  interface XE "interface"  will be designed to have a simple and easy to learn feature. In a similar extent, the internal interface should be kept as simple as possible for the employees but this is not mandatory. As an option, difficult features for this group can be eliminated by extra training activities.

In any case, since the customers will be asked to fill in some registration XE "registration"  forms in order to use the company XE "company"  services like electronic shopping facilities, customer XE "customer"  relations features and membership privileges, it is needed that the input information XE "information"  must be supervised to be absolutely correct. To achieve this control, the above-mentioned forms should pass through a detailed check for input errors. Although it is a tedious task to overcome, it is absolutely necessary for the database XE "database"  integrity and pattern consistency.

The system XE "system"  can be accessed with a simple personal computer having an Internet XE "Internet"  connection. Although the connection speed is not a primary concern for the program functionality, it would be preferred to have it faster for maximum customer XE "customer"  satisfaction.
3.3.2. Documentation

There will be no need for documentation neither for the customers, nor for the employees. Since the user XE "user"  interface XE "interface"  will be designed as simple as possible, an extra printed technical documentation for customers is not required. The customers will be able to access a Frequently Asked Questions and a help section from all the necessary screens. For further problems, they will have the choice of contacting the front desk staff. Necessary documents and user guides will be delivered to the employees during their training.

The documents that will be prepared during the design phase of the CRM XE "CRM"  module XE "module"  include RAD including System Models, SDD and ODD.

3.3.3. Hardware Consideration

There are two aspects for hardware XE "hardware"  configuration: clients and server XE "server" . The server should be capable of handling connections simultaneously of all the internal employees and 25 percent of registered users. The server should run ISS on a Windows NT based operating system XE "system" , so that ASP XE "ASP"  applications can be executed. 

The server XE "server"  should have necessary disk storage for its related data XE "data" . The size of primary and secondary storage should be proportional to the size of the company XE "company"  and the number of customers. An additional server may be preferred to keep the database XE "database"  separately, in case the number of connections per hour exceeds a threshold value. This separation would enhance the performance of the overall system XE "system"  by dedicating the Web Server to focus on connection handling and transferring the burden of excessive data processing to the Data Server.

The client computers can be as simple as a personal computer with Microsoft Internet XE "Internet"  Explorer software XE "software"  installed. The only mandatory hardware XE "hardware"  requirement is an Internet connection with a reasonable speed via modem or LAN. 

3.3.4. Performance Characteristics



  The information XE "information"  retrieval should be as fast as possible for customer XE "customer"  satisfaction. To ensure this, the consumer should be able to download a page in 5 seconds with a 33.6 Kbps modem. The form submission should not take a long time to be processed, especially in the CRM XE "CRM"  module XE "module"  case, in which form applications play a major role.

The server XE "server"  should be able to serve 25 percent of registered customers simultaneously, which may be about several thousands for a medium scaled electronic enterprise. Separation of connection handling and data XE "data"  processing would definitely improve the overall system XE "system"  performance as well as cost incurred. Slow data retrieval because of poor programming must be absolutely discarded since the software XE "software"  runs on an online platform. The size of data sent to the user XE "user"  can be limited to an upper bound, especially for the multimedia files, to minimize the data transfer time.

The larger the primary memory, the faster the applications would run. Moreover the size of the secondary storage should be sufficient for data XE "data"  swapping, recovery and backup procedures.


3.3.5. Error Handling and Extreme Conditions

All user XE "user"  data XE "data"  entries, from customers or employees, are made sure to follow a certain predefined pattern to enforce uniformity and consistency among data. The form filling operations will be processed on a field-based system XE "system" . Some fields will be required to be definitely filled and the program will give an appropriate error message if they are left blank. The CRM XE "CRM"  module XE "module"  will also handle the situations where fields are incorrectly filled. For instance, the format of e-mail addresses will be checked in order to make sure that they conform to the standards. The submission operation will only proceed upon a completely checked form. It is only after this check that the user input data will be written to the database XE "database" . Otherwise, the user will be re-asked to complete his/her form with no missing or incorrect field. 

Any other error that will occur after the program is online may be corrected later on. Connection, scripting, database XE "database"  and server XE "server"  errors will be taken care of separately and handled properly to ensure system XE "system"  integrity. 

Exceptional conditions like server XE "server"  failure can be handled by the procedures that are described in the sections 3.3.10 and 3.3.11 in detail.
3.3.6. System Interfacing

The CRM XE "CRM"  module XE "module"  will basically be in contact with the e-shop, Human Resources, Productions and Inventory modules. The CRM department will communicate with the customer XE "customer"  using a carefully designed GUI.

The interfacing with the other modules of the e-Enterprise will be done by provision of class methods operating on the module databases XE "database" . The purchasing transactions of the customer XE "customer"  will be supervised by the e-shop and recently issued product specifications will be controlled by the Production modules. Those information XE "information"  will then be received by the CRM XE "CRM"  module XE "module"  in order to categorize the customers and to introduce new product campaigns to the market accordingly. 

Login operations will be performed by Human Resources and e-shop modules for employees and customers, respectively. Since username and password information of cstomers is kept in the CustomerPassword table of CRM, there will bean interface between the CRM and e-shop modules for the provision of customer login operation.

3.3.7. Quality Issues

Quality means the fitness for use. The most important dimension of quality that concerns this CRM XE "CRM"  module XE "module"  is reliability. The program should be kept online as long as possible, without any interruptions. Since the program will be accessible by customers living in different time zones around the world, there is no acceptable downtime period. The system XE "system"  should provide consistent data XE "data"  for every information XE "information"  retrieved.

It would be better to make the system XE "system"  modular, which enables quick and efficient upgrade. Moreover, this feature will make the system easier to maintain, more durable and eliminate major basic changes that forces the company XE "company"  to halt the whole system and creates hard-to-manage organizational issues.

Optimum resource usage would take the costs down, increasing the company XE "company"  benefits.
3.3.8. System Modifications

The system XE "system"  may need an upgrade as the number of customers increases. A separate server XE "server"  for the data XE "data"  manipulation may be needed to compensate the increasing connection traffic. As new advances in technology occur, the server may be upgraded, especially in terms of the CPU and the primary memory. Also, the bandwidth of the connection can be increased in order to support more customers simultaneously. 
3.3.9. Physical Environment

Since the e-Enterprise XE "e-Enterprise"  exists only “virtually” there will be no need for huge locations to store the system XE "system" . The main server XE "server"  can be located anywhere that provides normal room temperature and pressure.

3.3.10. Security Issues

Security is a significant issue in the implementation of the e-Enterprise XE "e-Enterprise" . Since private information XE "information"  about customers is needed for the company XE "company" , they should be protected from bad intentioned third parties. The implementation of the protection system XE "system"  will be done co-operatively with the other modules. This information will not be made public under any circumstances. 

A light security system XE "system"  for the server XE "server"  would be sufficient for the protection of the physical system. 

3.3.11. Resource Issues

The system XE "system"  should provide backup and recovery options for emergency cases. The backup procedure should be run at such intervals that the performance of the overall system should not degrade. The system should be backed up without halting the system as much as possible, since any stoppage of the server XE "server"  would result in sale losses. Moreover, this procedure must be user XE "user"  transparent.

The recovery system XE "system"  should respond as quickly as possible in case of server XE "server"  failures. The information XE "information"  on the database XE "database"  should never be lost, damaged or be inconsistent under any conditions. These services may be provided by some hardware XE "hardware"  systems that support recovery such as RAID.

The system XE "system"  installation can be done by the developers and maintained by computer/software XE "software"  engineers or the system administrator who has  sufficient knowledge about the underlying structure of the program.
3.4. Pseudo Requirements XE "Pseudo Requirements" 
Performing business over a completely computerized environment brings important constraints to the work done. These constraints are implied by different components of the overall system XE "system" .

Programming language induces the requirement of having a compatible web XE "web"  browser by the users. Since ASP XE "ASP"  will be the environment of development, user XE "user"  is suggested to use Microsoft IE XE "IE" , in order to overcome the difficulties resulting from incompatible web browsers.

More constraints are involved when the application environment is considered. The program will be executed over the Internet XE "Internet" , thus the user XE "user"  must have an Internet connection and the necessary equipment to accomplish this. To be able to achieve required performance limits, user should have a connection fast enough as stated in 3.3.4. On the other hand, server XE "server"  connection speed is another limiting issue. To be able to handle requests by a multitude of  customers, server should have a high bandwidth and processing power.

Constraints implied by the database XE "database"  design are a further concern. To perform the customer XE "customer"  relations satisfactorily, the system XE "system"  must have accurate and recent data XE "data"  about customers. However, for the sake of database design, there will be limitations on the customer data kept in the system. In addition to the database constraints, some limitations will be imposed on the amount of customer data in order not to increase the time unnecessarily for user XE "user"  to register to the system 

In addition, storage space will restrict the number of required relations about customers. To correctly analyze the customers, CRM XE "CRM"  module XE "module"  should keep the data XE "data"  about each sold product. Only by the means of these data, can consumers be correctly categorized. However, the fact that increase in the amount of these data enforces more storage space, should also be considered. 

3.5. System Models

3.5.1. Scenarios

An Internet XE "Internet"  user XE "user"  wants to do shopping at the e-Enterprise XE "e-Enterprise"  and enters the web XE "web"  site. He decides to register before entering the e-shop, that’s why he chooses to fill the registration XE "registration"  form. In the registration form, he has to enter personal information XE "information" , which is guaranteed to be secured from unauthorized access. After the submission of the form, it is checked for errors, and if one or more are found, user is prompted to enter the information again. In the case of error-free registration form submission, the user is directed to another page where he chooses a username XE "username"  and password XE "password" . If the username is already selected, the attempt is rejected and the user is prompted to enter another username. After the acceptance of the username and password, he is free to make shopping at the e-shop of the e-Enterprise. 

The customer XE "customer"  of the e-Enterprise XE "e-Enterprise" , who has already registered, wants to change his profile. For this, first he logs in to the web XE "web"  site and then selects the “Modify Profile” link where he is directed to a page which is same as the registration XE "registration"  page except that the fields are filled with the information XE "information"  that has previously been given by the customer during either registration or another profile modifying session. 

An Internet XE "Internet"  user XE "user" , who is not necessarily a registered customer XE "customer"  of the e-Enterprise XE "e-Enterprise" , wants to view the new products or current promotions. For this purpose, he selects the “View Promotions” link from the main web XE "web"  page of the CRM module of the e-Enterprise. In that page, created and continuously updated by the CRM XE "CRM"  group, he can view the new products and the promotions.

The customer XE "customer"  of the e-Enterprise XE "e-Enterprise" , wants to send his feedback XE "feedback"  to the company XE "company" . Therefore, he first logs in to the system XE "system"  using his username XE "username"  and password XE "password" . After that, he selects the “Send Feedback” button. There he is presented a form where he can write his complaint XE "complaint"  or any kind of feedback. After the submission of the form, a message is displayed on the screen indicating that his feedback is being processed.

An employee working in the CRM XE "CRM"  department of the e-Enterprise XE "e-Enterprise"  wants to enter the web XE "web"  site dedicated to the CRM department and logs in using his username XE "username"  and password XE "password" , which is given previously to the employee by the sytem administrator. After login XE "login" , he obtains the access rights to the e-Enterprise’s internal web page, which is not visible to customers. He decides to check the feedbacks coming from the customers. There, he sees a list of the chronologically ordered customer XE "customer"  feedbacks, each of which is a link to the appropriate text. By clicking on the feedback ID, he sees the feedback XE "feedback" , name and e-mail address of the customer, and processes the request or complaint XE "complaint"  accordingly.

An employee from the CRM XE "CRM"  department wants to create a new promotion XE "promotion"  for a new product or an existing product. He first logs in using his username XE "username"  and password XE "password" . After accessing the internal web XE "web"  page of the CRM department of the e-Enterprise XE "e-Enterprise" , a list of new products is displayed on the screen XE "screen" . He either chooses from that list or the list of all products and specifies the characteristics of the target XE "target"  group of the promotion related with the selected product(s). The characteristics are taken from the registration XE "registration"  form and are the properties like age, gender, and size. He can use a combination of these properties using the logical connector AND. After the submission of the query XE "query" , the registered customers who satisfy the requirements XE "requirements"  specified by the CRM employee receive e-mails with detailed information XE "information"  about the promotion. The properties of the promotion is also added to the list in the “View Promotions” page.  

3.5.2. Use Case Model XE "Use Case Model" 
3.5.2.1. Actors.  There are two types of actors in the system XE "system" : the “customer XE "customer" ” and the “crmEmployee” actor XE "actor" . Each of them will have access to the system, the web XE "web"  pages namely, through different interfaces and will accordingly use the related routines to be serviced appropriately.
3.5.2.2. Use Cases.  Five main use cases have been decided to manage the system XE "system" . These are the “register” and the “modifyProfile” functions used by the “customer XE "customer" ” , the “querying_Mailing” operation performed by the “crmEmployee” and the “feedbacks” and “newProducts_Promotions” cases shared among the two actors.

The top level use case XE "use case"  diagram below describes the interaction between the system XE "system"  actors and the related use cases. As seen in the diagram , the “customer XE "customer" ” may be registered to the system , may edit and modify his/her customer information XE "information"  kept in system database XE "database"  due to registration XE "registration"  or may write and send feedback XE "complaint"  messages to the CRM XE "CRM"  module XE "module" . On the other hand, the “crmEmployee” has the tasks of performing customer based database queries and sending related mails , reading the feedback messages created by customers and updating/modifying campaign and promotion XE "promotion"  news which will be exposed to customers later.
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Figure 3.1. Use case diagram of the CRM XE "CRM"  module XE "module" . 

3.5.3. Object Model XE "Object Model" 
3.5.3.1. Data Dictionary.

(A) Customer XE "Customer"  is the central object in the CRM XE "CRM"  module XE "module" . Customer ID XE "ID"  uniquely identifies a customer XE "customer"  and password XE "password"  is used for authentication purposes. Identification information XE "information"  includes name, surname, gender, date of birth, and place of birth. Contact information includes e-mail address, home and business addresses, telephone and fax numbers, and cellular telephone number. Size information for customers consists of face shape, hair colour, height, shoe, top, bottom, breast, waist and hip sizes. Information related to fashion preferences includes favourite colours, and  favourite brands.

(B) Customer authentication information includes customer ID, username and password.

(C) Promotion information XE "information"  includes promotion ID, product ID XE "ID"  and promotion XE "promotion"  date.

(D) Information about products sold from the e-shop includes order ID, customer ID, produt ID, date of sale and address to send the sold product.

(E) Information about products soold from the Made-to-Order department includes order ID,  customer ID, product ID, date of sale and address to send the sold product.

(F) Information related to feedbacks includes feedback XE "feedback"  ID XE "ID" , customer XE "customer"  ID, feedback text, feedback date and the concerned department.

3.5.3.2. Class Diagrams. The common idea that will be used to represent the Class Implementation is illustrated in the class diagram XE "class diagram"  below. As seen in the figure, the database XE "database"  data XE "data"  is kept in tables and the actors access or manipulate the appropriate data by means of forms.

The main customer XE "customer"  information XE "information"  data XE "data"  will be stored in customerTable and this data will be retrieved from the customer by a fill form request performed on regForm. The login XE "login"  process of those customers will be done using the fields of another form named loginForm and the obtained data will be kept in passwordTable. Customers will send their feedbacks by feedbackForms which will be recorded in a feedbackTable one by one and the crmEmployees will evaluate these feedbacks by reading them from that table.

Other classes such as queryForm , productsForm , eMailList and mailSender will be used by the crmEmployees to make queries on customerTable database XE "database"  in order to find a specific customer XE "customer"  profile based on new product campaigns/promotions and to inform those selected customers by sending them e-mails.
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Figure 3.2.  Class diagram XE "Class diagram"  for the CRM XE "CRM"  module XE "module" .

3.5.4. Dynamic Models XE "Dynamic Models" 
3.5.4.1. Sequence Diagrams
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Figure 3.3.  Sequence diagram XE "Sequence diagram"  of modifying user XE "user"  profile
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Figure 3.4.  Sequence diagram XE "Sequence diagram"  for registration XE "registration" 
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Figure 3.5.  Sequence diagram XE "Sequence diagram"  of viewing new products and promotions page
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Figure 3.6.  Sequence diagram XE "Sequence diagram"  of write complaint XE "complaint" 
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Figure 3.7.  Sequence diagram XE "Sequence diagram"  of updating new products and promotions page
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Figure 3.8.  Sequence diagram XE "Sequence diagram"  of read feedback XE "feedback" 
[image: image9.emf]Tom : 

crmEmployee

query form : 

queryForm

customer table : 

customerTable

mail sender : 

mailSender

1: fill in the form

3: submit form

4: executeQuery(queryForm)

2: write message body

5: sendMail(eMailList, String)


Figure 3.9.  Sequence diagram XE "Sequence diagram"  of perform query XE "query" 
3.5.5. User Interface – Navigational Paths and Screen Mock-Ups XE "Screen Mock-Ups" 
3.5.5.1. Navigational Paths for the Web Application. There are two different navigational paths present in the CRM XE "CRM"  module XE "module"  of the application, corresponding to two different actors of the model XE "model" . Customers can only view promotions and new products page without logging in. Users have two options as modify profile XE "modify profile"  and send feedback XE "feedback"  after login XE "login"  operation.


Figure 3.10.  Navigational Path XE "Navigational Path"  (Customer XE "Customer"  Case)

Employees have to perform login XE "login"  operation prior to accessing menu. After login operation, CRM XE "CRM"  employees have two different choices. First choice is to read feedbacks coming from customers, whereas the second choice provides the opportunity of creating a promotion XE "promotion" . Employee can perform a query XE "query"  operation on the customer XE "customer"  database XE "database" . And results of the query can be used to mail advertisements to customers. 


Figure 3.11.  Navigational Path XE "Navigational Path"  (Employee Case)

3.5.5.2. Screen Mock-Ups XE "Screen Mock-Ups" .
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Figure 3.12. Customer XE "Customer"  modify profile XE "modify profile"  screen XE "screen" 
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Figure 3.13. Customer XE "Customer"  registration XE "registration"  form
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Figure 3.14. Customer XE "Customer"  send feedback XE "feedback"  screen XE "screen" 
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Figure 3.15. Employee view feedback XE "feedback"  screen XE "screen" 
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Figure 3.16. Employee perform query XE "query"  screen XE "screen" 
4. GLOSSARY

Actor  External entity that needs to exchange information XE "information"  with the system XE "system" . An actor XE "actor"  can represent either a user XE "user"  role or another system.

Analysis  An activity during which developers ensure that the system XE "system"  requirements XE "requirements"  are correct, complete, consistent, unambiguous, and realistic. 

Authentication  The process of associating a person with access rights.

Class diagram XE "Class diagram"   UML notation representing the structure of the system XE "system"  in terms of objects, classes, attributes, operations, and associations. Class diagrams are used to represent object models during development.

Criterion  A measure of goodness used when evaluating alternatives for an issue.

Customer XE "Customer"  Relations Management  An information XE "information"  industry term for methodologies, software XE "software" , and usually Internet XE "Internet"  capabilities that help an enterprise manage customer XE "customer"  relationships in an organized way.

Data mining XE "Data mining"   The analysis of data XE "data"  for relationships that have not previously been discovered.

Data Warehouse XE "Data Warehouse"   Central Repository for all or significant parts of the data XE "data"  that an enterprise’s various business systems collect.

e-commerce XE "e-commerce"   Buying and selling of goods and services on the Internet XE "Internet" , especially the World Wide Web.

Functional Requirement  An area of functionality the system XE "system"  must support. The functional requirements XE "requirements"  describe the interactions between actors and the system independent of the realization of the system.

Login  procedure used to get access to an operating system XE "system" , or application, usually in a remote computer.

Nonfunctional requirement  A user XE "user"  visible constraint on the system XE "system" . Nonfunctional requirements XE "requirements"  describe user visible aspects of the system that are not directly related with the functionality of the system. 

Pseudo requirement  A constraint on the implementation of the system XE "system"  imposed by the client.

RAID  See Redundant Array of Independent Disks.

Redundant Array of Independent Disks (RAID)  A way of storing data XE "data"  in different places (thus, redundantly) on multiple hard disks. By placing data on multiple disks, I/O operations can overlap in a balanced way, improving performance. Since multiple disks increase the mean time between failure (MTBF), storing data redundantly also increases fault-tolerance.

Object design  An activity during which developments define custom objects to bridge the gap between the analysis model XE "model"  and the hardware XE "hardware" /software XE "software"  platform. This includes specifying object and subsystem interfaces, selecting off-the-shelf components, restructuring the object model to attain design goals, and optimizing the object model for performance. Object design results in the object design model.
Object Design Document (ODD)  A document describing the object design model XE "model" . The object design model is often generated from comments embedded in the source code.

Object design model XE "model"   Detailed object model representing the solution objects which make up the system XE "system" . The object design model includes detailed class specifications, including contracts, types, signatures, visibilities for all public operations.

ODD  See Object Design Document.

Scalability  the ability of a computer application or product (hardware XE "hardware"  or software XE "software" ) to continue to function correctly and efficiently as it (or its context) is changed in size or volume in order to meet a user XE "user"  need.

Scenario  Instance of a use case XE "use case" . A scenario XE "scenario"  represents a concrete sequence of interactions between one or more actors and the system XE "system" .
SDD  See System Design Document.

Security  Property of a system XE "system"  indicating its ability to protect the resources against unauthorized use.

Sequence diagram XE "Sequence diagram"   UML notation representing the behavior of the system XE "system"  as a series of interactions among a group of objects. Each object is depicted as a column in the diagram. Each interaction is depicted as an arrow between two columns. Sequence diagrams are used during analysis to identify missing objects, attributes, or relationships. Sequence diagrams are used during object design to refine the specification of classes.

System design model XE "model"   High level description of the system XE "system" , including design goals, subsystem decomposition, hardware XE "hardware" /software XE "software"  platform, persistent storage strategy, global control flow, access control policy, and handling of boundary conditions. The system design model represents the strategic decisions made by the architecture team, which allows subsystem teams to work concurrently and cooperate effectively.

System Design Document  A document describing the system XE "system"  design model XE "model" .

User A role representing the persons who interact directly with the system XE "system"  when accomplishing their work.

Use case  A general series of interactions between one or more actors and the system XE "system" . See also scenario XE "scenario" .

Use case diagram  UML notation used during requirements XE "requirements"  elicitation and analysis to represent the functionality of the system XE "system" . A use case XE "use case"  describes a function of the system in terms of a sequence of interactions between an actor XE "actor"  and the system. A use case also includes entry conditions that need to be true before executing the use case and the exit conditions that are true at the completion of the use case. 
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