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1. INTRODUCTION

1.1. Object Design Trade-Offs

One of the biggest trade-offs made during the object XE "object"  design XE "object design"  phase of the CRM XE "CRM"  module XE "module"  has been between interdependency XE "interdependency"  and complexity XE "complexity" . In order to minimize the dependency XE "dependency"  of the CRM module to the other modules of the e-Enterprise XE "e-Enterprise" , the number of tables managed by the CRM module have been increased, leading to an increase in the overall complexity. However, the integrity XE "integrity"  of the module is enforced by making this trade-off XE "trade-off" .

Another trade-off XE "trade-off"  has been made between readibility XE "readibility"  and cost XE "cost" . Classes have been designed such that the readibility and therefore the understandability XE "understandability"  of the code is maximized on the sacrifice of cost, since the number of classes and methods have been increased instead of merging different functionalities in a limited number of classes and methods. One apparent example of this can be seen in the mailing XE "mailing"  subsystem XE "subsystem" 

 XE "package" , which has been divided into two classes in order to further modularize the package and increase the understandability.

1.2. Interface Documentation Guidelines

There are two packages defined in the object XE "object"  design XE "object design"  model of the CRM XE "CRM"  module XE "module" , where the CRMClasses package follows directly from the subsystem XE "subsystem"  decomposition XE "decomposition"  of the module, and the CRMinterface package XE "package"  is allocated solely to the interface XE "interface" . 

Names of classes in the packages and class XE "class"  attributes are nouns starting with capital letters. If the name consists of more than one word, then the initial letter of each word is capitalized (e.g. CustomerTableName attribute XE "attribute"  of the class AutoMailSender).

The names of class XE "class"  methods are defined as verbs, usually consisting of more than one word, where the initial letters of all the words except the first are capitalized (e.g. sendMail).

1.3. Definitions, Acronyms, and Abbreviations

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

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

SDD XE "SDD" 
:  System Design Document

ODD XE "ODD" 
:  Object Design Document

ASP XE "ASP" 
:  Active Server Pages

UML XE "UML" 
:  Unified Modeling Language



In Sections 2 and 3, UML XE "UML"  notations and diagrams are used for describing the interactions between packages and classes. XE "system" 
1.4. 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

Using VBScript Classes in ASP Applications, http://www.asptoday.com/articles/20000629.htm

Using Classes with VBScript 5.0, http://msdn.microsoft.com/library/periodic/period99/classes.htm

4GuysFromRolla.com - Using Classes within VBScript, http://www.4guysfromrolla.com/webtech/092399-1.shtml

ASP 101 - VBScript Classes Part 1 of N, http://www.asp101.com/resources/jonmgohr/081899/class XE "class" .asp
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Figure 2.1. Package Diagram of the CRM XE "CRM"  Module

There are two packages defined in the object XE "object"  design XE "object design"  model of the CRM XE "CRM"  module XE "module" . The package XE "package"  diagram in Figure 2.1 illustrates the packages, classes encapsulated in each package, and the interactions between packages.

2.2. Package Definitions

One package has been designed especially for the interface XE "interface"  of the CRM XE "CRM"  module and another package, named CRMClasses, is used for the internal structure. The classes in the CRMClasses follow from the subsystem XE "subsystem"  decomposition XE "decomposition"  stated in the SDD XE "SDD" .  XE "module" 
2.2.1. Interface Package

The package XE "package"  named CRMinterface XE "CRMinterface"  is responsible for handling the operations that are related with the CRM XE "CRM"  module XE "module"  and that are required by other modules of the e-Enterprise XE "e-Enterprise" . The methods provided by this interface XE "interface"  package are explained in detail in Section 3. 

2.2.2. CRMClasses Package

This package encapsulates the functions defined in the subsystem decomposition. The registration subsystem XE "subsystem"  is called regSystem XE "regSystem"  and the class named Registery in the CRMClasses package corresponds to this subsystem. An object of this class is used when a customer XE "customer"  wants to register XE "register"  himself/herself to the company’s database XE "database"  for the first time. Registration process starts with the submission of a registration form XE "registration form"  which consists of many questions regarding personal information about the customer and continues with the customer selecting a username XE "username"  and password XE "password" . The customer is added to the customer table in the database only if all the fields are correctly filled and no required fields are left empty.  In case of errors, the customer is prompted to re-enter the information on the registration form. The object XE "object"  of this class then makes sure that the username selected has not been assigned to any other customer and asks the customer to choose another username in such a case. After the selection of the username and password, this information is added to the CustomerPassword table. 

The login XE "login"  subsystem XE "subsystem" 

 XE "package" , named loginSystem XE "loginSystem" , is used when a customer XE "customer"  wants to login to the system and the class in the CRMClasses package responsible for this subsystem is called CustomerLogin. This may happen when a user XE "user"  wants to change his/her profile XE "profile"  stored in the “Customer” table in the database XE "database"  or when he/she wants to buy a product XE "product" . This package has been designed with the purpose XE "purpose"  of assisting the CRMinterface XE "CRMinterface"  package since the e-shop XE "e-shop"  module XE "module"  of the e-Enterprise XE "e-Enterprise"  uses this logging mechanism.

The subsystem XE "package"  named customerSystem is the most vital component of the CRM XE "CRM"  module and the corresponding class in the package is called Customer XE "module" . Here, the information about the customers are held and managed. When a new customer is to be added to the database XE "database"  or information of an existing customer needs to be changed, this package comes into act and handles these operations.

The subsystem XE "package" , called mailingSystem XE "mailingSystem" , is used for sending e-mails to the customers. This is the only subsystem that encloses two distinct classes for performing the required operations. The division increases the understandability XE "understandability"  of the mailing XE "mailing"  subsystem XE "subsystem" , for which the classes QueryMailSender and AutoMailSender are designed.

The section of the package XE "package" , defined by the AutoMailSender XE "autoMailSender"  class XE "class" , is responsible for automatically sending e-mails to the customers, who have birthdays on the current date. Moreover, if it is the New Year’s Eve, then a celebration is sent to all of the customers registered in the “Customer” XE "customer"  table of the database XE "database" .

The section of the package XE "package" , defined by the QueryMailSender XE "QueryMailSender"  class XE "class" , is responsible for sending e-mails only to the customers who fit the criteria entered by the user XE "user"  of the object XE "object" , namely the CRM XE "CRM"  employee. This object is mainly used when a new product XE "product"  is released or a new promotion XE "promotion"  should be announced. The CRM employee enters the criteria for the customers to whom the e-mail XE "e-mail"  should be send; this object converts the criteria to an SQL XE "SQL"  statement; runs it on the “Customer” XE "customer"  table of the database XE "database"  and finds the appropriate customers. Then, the e-mail is sent to each of these customers.

The subsystem XE "package"  named feedbackSystem XE "feedbackSystem"  is used in order to manage the feedbacks of the customers. The customers may have complaints, advices or recommendations for the products or management of the company. This system stores and displays these feedbacks to the CRM XE "CRM"  employees who are responsible for handling these feedbacks. 

The last class of the CRMClasses package includes the Promotions class and is responsible for the operations related to promotions such as listing them on two distinct web pages for customers and CRM employees.

Class Diagram


Figure 2.2.  Class Diagram of the CRM XE "CRM"  Module

The class XE "class"  diagram of the CRM XE "CRM"  module XE "module"  represents the classes, their attributes and methods, and the interactions between classes.

2.3. Class Definitions

2.3.1. Registery Class
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Figure 2.3.  Registery XE "Registery"  Class

The Registery XE "Registery"  class XE "class"  is a part of the CRMClasses XE "regSystem"  package XE "package"  and handles the registration operation performed by the customer XE "customer"  of the e-Enterprise XE "e-Enterprise" . 

The first method XE "method"  is registerNewCustomer, which adds the customer XE "customer"  submitting the registration form, XE "registration form"  to the “Customer” table of the database XE "database"  with the properties submitted in the form. This method makes use of the Customer class XE "class"  and its method addCustomer.

The method XE "method" , checkUsernameUniqueness , searches the “CustomerPassword” table of the  database XE "database"  in order to locate an occurrance of the username XE "username"  entered by the customer XE "customer" . If the username has already been chosen by another customer, proceeding is not allowed in the registration form XE "registration form"  and the customer is prompted to enter another username.

The method, Class_Initialize is responsible for the initialization of the class which creates an object of the class Customer. The method, Class_Terminate is responsible for the termination of the class which destroys the object of the class Customer.

The method, addUsernamePassword, inserts the username and password information on the submitted form into the “CustomerPassword” table. After the insertion, a message indicating the successful operation is displayed on the screen.

The method, changePassword, updates the password information on the “CustomerPassword” table according to the customer ID, username and password information from the submitted form.

The method, getPassword, looks at the “CustomerPassword” table in order to find the password of the user in that particular session.  

The method, getCustomerID, is used in order to retrieve the customer ID number of the registered customer.

The attribute XE "attribute"  NewCustomer is an object XE "object"  of the class XE "class"  Customer and the attribute PasswordTableName keeps the name of the “CustomerPassword” table used in checking the username XE "username"  uniqueness and in insertion of the new username and password XE "password" .

2.3.2. CustomerLogin Class
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Figure 2.4.  CustomerLogin Class

CustomerLogin class XE "class"  is a part of the CRMClasses XE "loginSystem"  package XE "package"  and is responsible for checking the password XE "password"  associated with a particular username XE "username"  for authentication XE "authentication"  in the login XE "login"  process. 

The method XE "method" , checkPassword, searches the “CustomerPassword” table of the database XE "database"  in order to verify the existence of the password XE "password"  and returns TRUE if the entry is present in the table, and FALSE otherwise. This method is used by the CRMinterface XE "CRMinterface"  class XE "class" .

The methods, Class_Initialize and Class_Terminate are responsible for the initialization and termination of the class, respectively. They create and destroy the database connection and record set objects.

Since the class XE "class"  operates on the “CustomerPassword” table, the name of the table is stored in the class attribute XE "attribute"  PasswordTableName. The attribute dbconn is an object of the database connection and recset is an object of the record set returned from the database connection. 

2.3.3. Customer Class
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Figure 2.5.  Customer Class

The method XE "method" , addCustomer, inserts the customer XE "customer"  information into the “Customer” table and username XE "username"  and password XE "password"  related with that customer into the “CustomerPassword” table of the database XE "database" . Since “Customer” and “CustomerPassword” tables are accessed from this class XE "class" , the names of these tables are kept in class attributes CustomerTableName and PasswordTableName.

The method XE "method" , getCustomerInfo, is used in the profile XE "profile"  modification process, where the customer XE "customer"  information previously inserted into the “Customer” table is retrieved and presented in the appropriate fields of the registration form XE "registration form" .

The method, getCustomerInfoForInterface, is like the getCustomerInfo method, but instead of searching for the customer associated with the session, it searches or the customer associated with the username passed as argument to the method.

The method, getCustID, returns the customer ID number of the customer associated with the current session.

The method, viewCustomerInfo, prints information about the user logged in on to the screen. The result is shown in tabular form in the browser.

The central method XE "method"  used in the profile XE "profile"  modification operation is called modifyCustomer, which modifies the information related to the customer, XE "customer"  specified by customerID, from the “Customer” table according to the submitted modification form. 

2.3.4. QueryMailSender Class
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Figure 2.6.  QueryMailSender XE "QueryMailSender"  Class

QueryMailSender XE "QueryMailSender"  class XE "class"  deals with the automatic e-mails that are sent to customers with the purpose of informing them about promotions. Since it operates on “EMailList”, “Customer”, “Made”, “Sale” and “Promotion” tables of the database XE "database" , the names of these tables are stored as class attributes, namely EmailListTableName, CustomerTableName, MadeTableName, SaleTableName and PromotionTableName.

The method XE "method" , createEmailList, takes as input the SQL XE "SQL"  query formed according to the criteria describing the targeted customers for the selected promotion XE "promotion" , and copies the ID XE "ID"  numbers, names, surnames and e-mail XE "e-mail"  addresses of these customers from the “Customer” table to the “EMailList” table. After the creation of the “EMailList” table, the method, sendMail, sends e-mails to customers listed in the “EMailList” table of the database XE "database" .

The method, getNumberCust, returns the number of customers that fit the criteria entered by the CRM employee. The EmailList table is searched in order to find this number. The attibute named NumberOfCustomers holds this number.  

The attribute SQLStatement keeps the SQL statement string that is formed according to the query made by the CRM employee using the query form.

2.3.5. AutoMailSender Class

[image: image5.wmf]AutoMailSender

EmailListTableName : String

CustomerTableName : String

TodaysDate : Date

Status : String

sendMail()

printStatus()

createEmailList()


Figure 2.7.  AutoMailSender Class

AutoMailSender class XE "class"  is for sending automatic e-mails on special occasions. There are two special occasions defined, being birthdays and New Year’s Eve. Since special occasions are dependent on date, the date of the current date is stored in the attribute TodaysDate. XE "method" 

 XE "QueryMailSender"  The methods, sendMail and createEmailList are exact counterparts of those with the same names in the QueryMailSender class.

The method, printStatus, displays the number of e-mails sent automatically to customers. The status information is stored in the attribute Status, which keep the number of birthday and new year messages separately.

2.3.6. Feedback Class

[image: image6.wmf]Feedback

FeedbackTableName : String

max_feedID : Integer

addFeedback()

getFeedbackText()

listFeedbacks()

getFeedID() : Integer


Figure 2.8.  Feedback Class

This class XE "class"  operates on the “Feedback” table that stores the incoming feedbacks for displaying to the CRM XE "CRM"  employees. Therefore, the name of the “Feedback” table is stored in the class attribute XE "attribute"  named FeedbackTableName. The attribute max_feedID keeps the number of the largest feedback ID number present in this “Feedback” table.

The method XE "method" , addFeedback, is called after customers submits the form where he/she writes his/her feedback XE "feedback" . The ID XE "ID"  number of the feedback, and the information on the form are written into the “Feedback” table by this method.

The method XE "method" , getFeedbackText, shows the feedback text associated with a feedbackID. It is called when a feedback is selected by the employee.

The method, listFeedbacks, is called when a CRM XE "CRM"  employee wants to view the feedbacks entered by the customers. Its function is to retrieve the entries in the “Feedback” table and return them as a record set of ASP.

The method, getFeedID,  returns an available feedback ID for the next feedback. It finds the maximum used feedback number.

2.3.7. Promotions Class 
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Figure 2.9.  Promotions Table

The only method of the Promotions class is the method named listPromotions which prints the list of promotions on the screen.

3. CLASS INTERFACES

The purpose XE "purpose"  of the interface XE "interface"  of the CRM XE "CRM"  module XE "module"  is to provide necessary services to other modules of the e-Enterprise XE "e-Enterprise" . The interface is designed as a class XE "class"  named CRMinterface XE "CRMinterface"  and the provided operations are the methods of this class.
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Figure 2.10.  CRMinterface XE "CRMinterface"  Class

The method XE "method" , addSale, is provided to the e-shop XE "e-shop"  module XE "module"  of the e-Enterprise XE "e-Enterprise" . It enables the e-shop module to add information about the newly sold item to the “Sale” table of the database XE "database" . The order ID XE "ID"  number, ID number of the customer XE "customer"  buying the product XE "product" , ID number of the sold product, date of sale, address of sale, and quantity are provided by the e-shop module, and the addSale method writes these data into the “Sale” table of the database, which is managed by the CRM XE "CRM"  module.

The method XE "method" , addMade, XE "addMade"  has exactly the same functionality as the addSale method, except that the addMade method writes data related to the sold product XE "product"  into the “Made” table of the database XE "database" , and the service XE "service"  is provided to the Made-to-Order XE "Made-to-Order"  module XE "module"  of the e-Enterprise XE "e-Enterprise" .

The method XE "method" , named addPromotion, is provided to the Production XE "Production"  and Inventory XE "Inventory"  modules of the e-Enterprise XE "e-Enterprise" , and supplies the addition of a new promotion XE "promotion"  to the “Promotion” table, kept and managed by the CRM XE "CRM"  module XE "module" . The Production module calls this method when a new product XE "product"  is issued and the Inventory module calls it when there is an overstock of a particular product. In any case, ID XE "ID"  number of the promoted product and the date of promotion is provided by the calling module and this data is written into the “Promotion” table of the database XE "database"  by this method.

Another method XE "method"  of the CRMinterface XE "CRMinterface"  class XE "class"  is called checkPassword and is provided to the e-shop XE "e-shop"  module XE "module"  of the e-Enterprise XE "e-Enterprise" . The e-shop module is responsible for handling the login XE "login"  process of the customers. Therefore, they need to prompt the username XE "username"  and password XE "password"  for authentication XE "authentication"  purposes. Since the usernames and passwords are kept in the “CustomerPassword” table, which is handled by the CRM XE "CRM"  module, they call this method with the entered username and password, and this method checks whether such a combination exists in the database XE "database" . If there exists a customer XE "customer"  with the supplied username and password, the method returns TRUE, whereas otherwise, it returns FALSE. 

The final method of the CRMinterface class is called getCustomerInfo, which is provided to the e-shop module. The method takes as argument the username, and a record set holding information related to the customer with that username is returned.

4. GLOSSARY

Authentication  The process of associating a person with access rights.

Class  An abstraction of a set of objects which have the same attributes, operations, relationships and semantics. Classes are different than abstract data types in that a class XE "class"  can be defined by specializing another class. For example, programming languages such as Modula and Ada provide mechanisms for defining abstract data types; object XE "object" -oriented languages such as Java, C++, or SmallTalk provide mechanisms for defining classes.

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

Customer Relations Management XE "Customer Relations Management"   An 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.

Error  State of the system XE "system"  such that further processing will lead to a failure.

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

Object design  An activity during which developments define custom objects to bridge the gap between the analysis model and the hardware/software platform. This includes specifying object XE "object"  and subsystem XE "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 XE "object design"  model.

Object Design Document (ODD XE "ODD" )  A document describing the object XE "object"  design XE "object design"  model. The object design model is often generated from comments embedded in the source code.

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

Service  A set of related operations offered by a class XE "class" .

Subsystem  In general, a smaller, simpler part of a larger system XE "system" ; in system design XE "design" , a well defined software XE "software"  component that provides a number of services to other subsystems XE "subsystems" . Examples of subsystems include storage subsystems (managing subsystem XE "subsystem"  data XE "data" ), user XE "user"  interface XE "interface"  subsystems (managing the interaction with the user), networking subsystems (managing the communication XE "communication"  with other subsystems over a network XE "network" ).

Subsystem decomposition XE "decomposition"   Division of the system XE "system"  into subsystems XE "subsystems" . Each subsystem XE "subsystem"  is described in terms of its services during system design XE "design"  and its API during object XE "object"  design XE "object design" .  The subsystem decomposition is part of the system design model.

System  Organized set of communicating parts designed for a specific purpose XE "purpose" . For example, a car, composed of four wheels, a chassis, a body, and an engine, is designed to transport people. A watch, composed of a battery, a circuit, wheels, and hands, is designed to measure time.

System Design Document  A document describing the system XE "system"  design XE "design"  model, which is a high level description of the system, including design goals, subsystem XE "subsystem"  decomposition XE "decomposition" , hardware/software platform, persistent storate 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 XE "model" .
User A role representing the persons who interact directly with the system XE "system"  when accomplishing their work.
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