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1. Goals and Trade-offs

The Customer Relations Management XE "Customer Relations Management"  module XE "module"  will interact with two possible user XE "user"  groups: the customers XE "customers"  and the employees XE "employees"  of the company XE "company" . Since the customer users are assumed to have no previous experience in using the system XE "system" , the system should provide some features.

1.1. User-Friendliness XE "User-Friendliness" 
The system XE "system"  should be user XE "user" -friendly to attract the customers XE "customers"  and when they have problems, it should provide help. Moreover, the number of errors the customer may face should be minimized as much as possible so that the customers do not have the concerns about the system and focus their attention to their shopping activity.

1.2. Ease of Use XE "Ease of Use" 
This feature would make the users more enthusiastic while using the system XE "system" . There are some tasks, like the registration XE "registration"  of the customers XE "customers" , which may be boring for the users. With well-designed interfaces and easy-to-use components, these tedious processes may be converted into a joyful activity. 

1.3. Reliability

One of the most important features of the system XE "system"  is reliability. XE "reliability."  There are two aspects of reliability. First, the information gathered from the customers XE "customers"  (private information) should not be revealed under any circumstances. Moreover, the database XE "database"  that valuable information is kept should be secure.

The other aspect is that, the system XE "system"  should be online as long as possible. Downtimes because of poor programming have to be reduced and the physical devices (servers) must be chosen to ensure that the system is working without any failures XE "failures" .

1.4. High Performance

Since the system XE "system"  is operating on the Internet XE "Internet" , it must respond to the user XE "user"  in a short time. If any page could be downloaded in 5 seconds with 33.6 Kbps modem, this would provide a high performance XE "performance"  to the customer. Besides, by making the primary and secondary memory large enough, connection means to the 25 percent of the customers XE "customers"  should be provided. Moreover, every user connection must be handled as a separate process, to make the system faster and more reliable.

1.5. Minimum Number of Errors

Like any system XE "system" , the CRM XE "CRM"  module XE "module"  should be error-free. Every necessary action to make the code correct must be taken. Moreover, the problems that a remote user XE "user"  (customer or employee) may face and the exceptional cases defined in the RAD XE "RAD"  should be handled.

1.6. Security

Security is an important issue in this system XE "system" . The security XE "security"  of the information kept in the database XE "database"  is vital. Every necessary means, no matter how costly it is, should be taken to achieve protection. This is a critical factor in the company XE "company" ’s perceived quality.

1.7. Completeness of Functionality

The completeness of functionality is also important. Every function is necessary to make the CRM XE "CRM"  module XE "module"  efficient, practical and useful. They should be carefully designed and implemented.  XE "project" 
2. System DecomposItIon

2.1. System Decomposition

Customer Relations Module of the e-Enterprise XE "e-Enterprise"  project XE "project"  is composed of following subsystems XE "subsystems" : customerSystem, mailingSystem, regSystem, loginSystem and feedbackSystem.

The principal subsystem XE "subsystem"  of the CRM XE "CRM"  module XE "module"  is the customerSystem since customers XE "customers"  are the focus of interest in the module. To maintain the simplicity and the logic, this subsystem involves the tables of the module. These tables are Customer Password table, Customer table and Feedback table. Despite the fact that this implementation requires high amount of interaction within subsystems XE "subsystems" , any access to data XE "data"  will be done through this subsystem. This solution has been chosen, since it reveals a more logical representation.

Another subsystem XE "subsystem"  within the CRM XE "CRM"  module XE "module"  is mailingSystem. Purpose of this system XE "system"  is to send mail to all customers XE "customers"  selected by a query. It provides an interface XE "interface"  to the user XE "user"  for preparing the queries by the query form. It also includes a database table named EMailList to keep the results of query. Two classes involved in the mailingSystem are QueryMailSender and AutoMailSender, which are in fact motors to send mails to the desired recipients.

The subsystem XE "subsystem"  responsible for adding new customers XE "customers"  to the database XE "database"  is regSystem. This subsystem includes a single class named Registery, which provides an interface XE "interface"  to the user XE "user"  to enter information about a customer, and performs necessary operations for registration.

Since the customers XE "customers"  of the e-Enterprise XE "e-Enterprise"  will make shopping on a user XE "user" -centered basis, loginSystem is another important subsystem XE "subsystem"  of the module XE "module" . This subsystem offers an interface XE "interface"  to the other modules of the project XE "project"  to log the users into the system XE "system" . 

To support the last service provided by CRM XE "CRM"  module XE "module" , feedbackSystem subsystem XE "subsystem"  exists. This system XE "system"  also has an interface XE "interface"  as a web form named addFeedback providing customers XE "customers"  the chance to send feedback XE "feedback"  about the products. Another interface the subsystem has, is the feedbackForm. By using this web form, CRM employees XE "employees"  can view feedbacks and respond.

All the subsystems XE "subsystems"  described here uses services of customerSystem subsystem XE "subsystem" . This is the main server XE "server"  subsystem, where other subsystems are clients.

2.1.1. Layers and Partitions

The CRM XE "CRM"  module XE "module"  offers a layered architecture with two different layers. The client subsystems XE "subsystems"  regSystem, mailingSystem, loginSystem and feedbackSystem are in the higher first level, whereas the customerSystem serving these other subsystems is in the second layer. Since the CRM module has many interfaces provided directly to the customer, many subsystems take place in the first level of the hierarchy.

2.1.2. System Topology

The CRM XE "CRM"  Module system XE "system"  can be represented by the following topology:

[image: image1.wmf]Figure 2.1.  System Topology

3. Concurrency ıdentıfıcatıon

Independency Between Objects in the Object Model

The division of the CRM XE "CRM"  module XE "module"  into different subsystems XE "subsystems"  has been designed so that the dependency among the subsystems is at the minimum. First of all, many of the operations performed by subsystems require read-only access to the database XE "database" , which does not bring any dependency between objects since read-only accesses can be performed concurrently. 

Also, the subsystems XE "subsystems"  regSystem, mailingSystem, loginSystem and feedbackSystem are independent from each other and the only dependency is between these and the customerSystem, since the latter keeps the database XE "database"  tables keeping information about the customers XE "customers"  and the other subsystems need to access and alter this information occasionally. Therefore, the other subsystems depend on the customerSystem whenever an updating action has to be performed on the tables kept by the customerSystem. 

3.1. Identifiable Threads of Control

In the system XE "system"  design XE "design"  of the CRM XE "CRM"  module XE "module" , usage of threads have not been employed for the following reasons. First of all, all customers XE "customers"  and employees XE "employees"  access the program from different locations and the operations requested by these users are handled individually on the user XE "user"  basis as separate, independent processes. Second, the operations requested by these users are simple, atomic operations which do not require the usage of additional threads within processes.

3.2. User Access to the System

Since the CRM XE "CRM"  module XE "module"  will provide an interface XE "interface"  for both customers XE "customers"  and employees XE "employees"  from the Internet XE "Internet" , the program will inherently be multiuser. From the customer point of view, there will be four main locations of interaction with the CRM module. First, the customers trying to register to the page  XE "login" will be confronted with web pages XE "web pages"  prepared and managed by the CRM module. During login procedure, data XE "data"  from the Passwords database XE "database"  table will be fetched and compared with the data entered by the user XE "user" . Since this operation requires a read-only access to the database, it can be performed from different points of access simultaneously. 

Second, during registration XE "registration" , the viewing of the web pages XE "web pages" , containing the questions and the filling of the fields requires no database XE "database"  access, whereas finalizing the process requires data XE "data"  to be written to the database which requires read-write access to the database. In that case, necessary fields of the database will be blocked and simultaneous access from multiple users will be denied.

Third, sending feedback XE "feedback"  by the customers XE "customers"  requires updating one of the tables in the database XE "database"  in its finalization phase and therefore must be handled with greater care since multiple users may try to update the table at the same time. This will also be prevented by the blocking mechanism.

Finally, viewing of the web page related to the new products and promotions requires no access to the database XE "database"  at all. Therefore, multiple user XE "user"  access imposes no problems and new restrictions.

From the point of view of the employees XE "employees" , the situation is similar. The operations requesting read-only operation require no additional care, whereas those trying to update the database XE "database"  will be handled specially.

3.3. Availability of Multiple Queries in a Single Query

The querying option is available only to authorized employees XE "employees"  of the e-Enterprise XE "e-Enterprise" , who have a valid username and password for entering the internal web page of the CRM XE "CRM"  module XE "module" . They can make the queries by using the fields like age, gender, location, size, etc. and combining them with logical connectors like AND and OR, when they are making queries on customers. They can also search the Sale and Made tables using sale ID, product ID, customer ID or date. Therefore, although the employee has the option of creating a simple query, he can also enter a single query consisting of many  subqueries.

3.4. Parallel Handling of Queries by Different Subsystems

Since the subsystems XE "subsystems"  are mostly independent of each other, queries can be handled in parallel between them. The only exception to this is the situation in which one of the subsystems tries to have a read-write access to one or more of the database XE "database"  tables kept by the customerSystem while customerSystem is updating the table. This situation will be handled by providing a locking mechanism on the table fields during updates, in order to ensure the consistency XE "consistency"  of the database.

3.5. Concurrency Scheme

Concurrent operations between the subsystems XE "subsystems"  are provided by the CRM XE "CRM"  module XE "module"  using the fact that the subsystems are independent of each other except in the case of the read-write access to one or more of the customer tables. Since customer tables are used by all the subsystems and the customer subsystem XE "subsystem"  provides this service to the others, the customerSystem will be started before the others, but will be executed in parallel afterwards. In case of updating the customer tables, necessary fields of the table will be blocked and concurrent access will be denied. In all other cases, subsystems will operate concurrently without causing any inconsistencies in the database XE "database" .

4. Hardware / software XE "software"  allocatıon

The CRM XE "CRM"  module XE "module"  of the e-Enterprise XE "e-Enterprise" , like all the other modules of the project XE "project" , will have an Internet XE "Internet"  based platform for both the implementation and the functional access. As it has been mentioned earlier during the requirements analysis phase, the system XE "system"  will be dealing with two sort of users namely internal employees XE "employees"  and customers XE "customers" . Both of these groups will access the system via Internet pages in different manners.


The hardware allocation of the above described system XE "system"  consists of two main aspects, a closely related couple composed of client and server XE "server" . The e-Enterprise XE "e-Enterprise"  will only need two servers to handle the web page operations and database XE "database"  storage. It will be extremely important to separate these two tasks into two different servers in the case of a remarkable increase in customer and employee numbers. Doing this, the Web Server will handle the Internet XE "Internet"  connections and the Data Server XE "Data Server"  will deal with the database operations. Besides the server aspect, the client part of the system consisting of employees XE "employees"  or customers XE "customers"  will only be asked to have a PC with efficient Internet connection via modem, LAN or other protocols and the MS IE software XE "software"  installed on their machine. An office environment in traditional company XE "company"  idea is not necessary since the prospective company is an e-Enterprise and a “home-work access” with PC’s is sufficient even for the employees.


The design XE "design"  platform will be based on SQL XE "SQL"  server XE "server"  to handle secure multi-connection and ASP XE "ASP"  programming to deal with excessive Internet XE "Internet"  based form operations.


The subsystems XE "subsystems"  of the CRM XE "CRM"  module XE "module"  will be mapped on the overall system XE "system"  with the same Internet XE "Internet"  based idea, all the tasks requiring to be performed on web pages XE "web pages" . This will also be the case for the other modules of the e-Enterprise XE "e-Enterprise"  together with their own subsystems.

4.1. System Performance

The system XE "system"  performance XE "performance"  is based on some important measures: information retrieval speed, connection handling performance, data XE "data"  processing capability and memory usage efficiency.

4.1.1. General System Performance

The information XE "information"  retrieval should be as fast as possible for customer XE "customer"  satisfaction. To ensure an efficient response time, the customer should be able to download a page in 5 seconds with a 33.6 Kbps modem. The form submission operations are required to be processed in a short time, especially in the CRM XE "CRM"  module XE "module"  case, in which form applications play a major role.

Since the e-Enterprise XE "e-Enterprise"  platform is an online system, it will have multiple-users to access it. This multiple-user XE "user"  idea will definitely result in a heavy transaction and request traffic. The server XE "server"  should be able to serve 25 percent of registered customers XE "customers"  simultaneously, which may be about several thousands for a medium scaled electronic enterprise. Separation of connection handling and data XE "data"  processing over two different servers would definitely improve the overall system XE "system"  performance XE "performance"  as well as the cost incurred.

4.1.2. Input / Output Performance

The CRM XE "CRM"  module XE "module"  will basically have web forms and web pages XE "web pages"  as inputs and outputs. It will also deal with mailing routines for output operations. The system XE "system"  will not need special hardware for input/output purposes and the input/output performance XE "performance"  will be again dependent on the overall system performance mentioned in the general performance measures part, so the response time, the information retrieval speed and the server XE "server"  abilities will play important roles to determine the input/output performance.


Slow data XE "data"  retrieval because of poor programming must absolutely be discarded since the software XE "software"  runs on an online platform. The system XE "system"  will also need an efficient mailing routine to handle the excessive mail traffic between the company XE "company"  and its customers XE "customers" . The size of the data sent to the user XE "user"  can be limited to an upper bound like a 1MB in order to minimize the data transfer time.

4.1.3. Processor Allocation

The system XE "system"  is not supposed to handle heavy arithmetic operations or long computations. It will be dealing with simple database XE "database"  queries at most, so it is not crucial for the system to manage a multi-processor environment up until to a certain noticeable database size.

4.1.4. Memory Allocation

The larger the primary memory, the faster the applications would run. As the system XE "system"  performance XE "performance"  is basically related to the information retrieval speed and the response time, it would be preferable to have the servers with primary memories in the order of some GB’s. Moreover, the size of the secondary storage should be sufficient for data XE "data"  swapping, recovery XE "recovery"  and backup XE "backup"  procedures. An acceptable range for secondary storage should at least cover some tens of GB’s.

4.2. Connectivity and Network Architecture

The CRM XE "CRM"  module XE "module"  of the e-Enterprise XE "e-Enterprise" , as well as the overall company XE "company"  system XE "system" , has the feature to be online and global over the Internet XE "Internet"  and web pages XE "web pages"  as mentioned before. The core company idea is such that it is not an office functioning with its employees XE "employees"  and their terminals connected on a network XE "network" . The only physical component of the e-Enterprise is a couple of connected servers managing the performance XE "performance"  of the web page operations and the data XE "data"  storage issues related to product, employee and customer information. The following is a diagram to visualize the connectivity XE "connectivity" .

[image: image2.wmf]
Figure 4.1.  Connectivity Diagram

As seen in the connectivity XE "connectivity"  diagram, the connection will be based on a TCP/IP type protocol since the system XE "system"  works on Internet XE "Internet" . The information will be transmitted using web pages XE "web pages"  and the web server XE "server"  will handle the synchronous connection of several users at a time. A minimum of 33.6 Kbps connection speed is preferred to have efficient service measures.

5. Data management

The CRM XE "CRM"  module XE "module"  is the part of the e-Enterprise XE "e-Enterprise"  where the information about everything related to customers XE "customers"  is held. One of the main goals of the module is an efficient management of data XE "data"  about sales, promotions and customers. In order to do that, the CRM module may use main memory, files or databases. 

The data XE "data"  that will be held should not be volatile as in online games and other online activities, so it cannot be implemented with data structures, using only main memory. To store hypertext, .html or .asp; files will be employed. However, a simple file would not be sufficient to keep data that will be accessed, modified and erased over and over again. It is more advantageous to apply file structure only when data is needed for a short time and the information density is low. So database XE "database"  would be more suitable than a file for the supply of  CRM XE "CRM"  module XE "module"  demands.

5.1. Necessity of Database

Database will be used in order to hold information about sales, promotions, customer profiles and even customer passwords. Each one of these will form a table of a voluminous database XE "database" . This will allow multiple users to access at fine levels of details. It is favorable to employ databases whenever data XE "data"  must be ported across multiple platforms in heterogeneous systems as in the case of the e-Enterprise XE "e-Enterprise" . Multiple application programs will also access the data that will be held in tables. Since the data management of the CRM module XE "module"  requires a specific infrastructure, database usage is almost an obligation.
5.2. Data Distribution

The data XE "data" , that the CRM XE "CRM"  module XE "module"  will hold, will be distributed into different tables of a grand database XE "database" . Key relations will make access to any data possible. There is no meaning or means of efficiency in holding the main portion of the data in one big table. Modularity will provide more flexibility and higher performance XE "performance" .
5.3. Extensibility of the Database

The database XE "database"  may be thought to be extensible in two different ways. First, database can be selected to be read-only, where one can get data XE "data"  only, or it can be selected as to povide read and write operations, where in the latter case, the database grows meaning that it is extensible. The database that the CRM XE "CRM"  module XE "module"  will need is going to be extensible in this manner. Since the reason behind using database in this module is to keep information of every customer that registers, every sale made, every promotion that is to be done because of over-stock etc, it is obvious that a static database would not resolve this problem.

Second, the database XE "database"  can stay in the format specified during implementation time, or its specification (including field names, new field insertion etc.) can be changed at run-time, which may also be named as extensibility. Extensible databases have a maximum number of fields in tables, where these fields do not have any character (they are dummy values like field 1, field 2 etc.). This is not inefficient since SQL XE "SQL"  does not cover space for empty fields of records. The names of each of these fields are records of another table. By only adding a record to fields table at run-time, a new field is inserted. Unfortunately this is not the case in the tables of CRM XE "CRM"  module XE "module" , since each field is distinct. There is no need for dynamic field allocation.
5.4. Average Request Rate

Assuming to have a maximum of 100.000 customers XE "customers"  and employees XE "employees"  requesting service in a day, and assuming a uniform distribution over a day (since the e-Enterprise XE "e-Enterprise"  is open 24 hours), the CRM XE "CRM"  module XE "module"  will have about 70 requests a minute in the worst case.
5.5. Average Request Size

Assuming a request from the table with the largest number of fields (which is customer), and assuming request deploys each field in the worst case, the request would query all the 22 fields for the worst case.
5.6. Frequency of  Database Access

Database is accessed whenever there is a login XE "login" , sale, special occasion (like birthday of a customer), request by an employee, feedback, registration XE "registration" , overstock or production of a new sales item.

5.7. Query Format and Interface

The query format of the database XE "database"  is SQL XE "SQL" , but this format is hidden from the user XE "user"  (actually from the CRM XE "CRM"  employee to query database) with help of an easy-to-use interface XE "interface" . Query is made by clicking mouse and filling text boxes.

Actually there are two interfaces back to back, sort of medallion model. Customer faces the customer interface XE "interface" , accessing CustomerPassword table, Customer table and Feedback table, and CRM XE "CRM"  employee faces administrator interface where he/she reaches all tables. Customer can access only specific data XE "data"  about own ID whereas CRM employee can make queries in tables.
5.8. Usage of Hidden Location

The CRM XE "CRM"  module XE "module"  keeps private information about customers XE "customers"  in a large number. Unauthorized access to private data XE "data"  can lead to unwanted consequences. Because of this reason location of the database XE "database"  should be hidden.

5.9. Usage of Relational Database

The database XE "database"  is selected to be relational since it is based on relational algebra. Data is presented as 2-dimensional tables. Tables have a specific number of columns and arbitrary numbers of rows to dynamically keep records.

Relational database XE "database"  allows uniquely identifying a row in a table with primary keys and reference to another primary key in another table (foreign key). Also SQL XE "SQL"  can be used since it is the standard language defining and manipulating tables in relational databases.
5.10. Selection of Archival Data

CustomerID’s, usernames and passwords that are given to customers XE "customers"  are archived in CustomerPassword table.

OrderID, CustomerID, ProductID, Quantity, SaleAddress and SaleDate after each sale are archived in Sale table.

OrderID, CustomerID, ProductID, Quantity, MadeAddress and MadeDate after each made-to-order sale are archived in Made table.

PromotionID, ProductID and PromotionDate whenever a new product pops up or an overstock occurs are archived in Promotion table. 

FeedbackID, CustomerID, Feedback and FeedbackDate are stored in the Feedback table.

CustomerID, FirstName, LastName, Gender, BirthDate, BirthPlace, E-Mail, Address, Phone, Fax, CellPhone, FaceShape, HairColor, Length, FootSize, Breast, Waist, Hip, TopSize, BottomSize, FavoriteColors, FavoriteBrand are archived in the Customer table.
5.11. Tables

Underlined fields are key fields and italic fields are foreign keys.

	CustomerID
	BirthPlace
	CellPhone
	Breast

	FirstName
	E-Mail
	FaceShape
	TopSize

	LastName
	Address
	HairColor
	BottomSize

	Gender
	Phone
	Height
	FavouriteColors

	BirthDate
	Fax
	FootSize
	FavouriteBrand

	Waist
	Hip
	
	


Table 5.1.  Customer Table XE "Customer Table" 
	CustomerID
	UserName
	Password


Table 5.2.  CustomerPassword Table XE "CustomerPassword Table" 
	OrderID
	ProductID
	SaleAddress

	CustomerID
	SaleDate
	Quantity


Table 5.3.  Sale Table

	OrderID
	ProductID
	MadeAddress

	CustomerID
	MadeDate
	Quantity


Table 5.4.  Made Table XE "Sale Table" 
	PromotionID
	ProductID
	PromotionDate


Table 5.5.  Promotion Table

	CustomerID
	FirstName
	LastName
	EMail


Table 5.6.  EmailList Table XE "Promotion Table" 
	FeedbackID
	CustomerID
	Feedback
	FeedbackDate


Table 5.7.  Feedback Table

 XE "Complaint Table" 
6. Global resource handlıng

Since the whole project XE "project"  has some common components that are shared by different modules, there should be some constraints in using them. The following are the lists of the global resources and their usage.

Memory Management

Since the system XE "system"  provides simultaneous services to many different users, the memory must be used efficiently to make the system fast and reliable. The data XE "data"  should not be retrieved from XE "memory must be used efficiently to make the system fast and reliable. The data should not be retrieved from"  the database XE "database"  at once, since huge amounts of data may block the memory, causing different systems to crash.

6.1. Database Management

The CRM XE "CRM"  module XE "module"  has one main table, namely Customer table. However, the module will interact with the production, e-shop and human resources. However, this interaction will be one way: only data XE "data"  retrieval, no record addition, modification or deletion. That is why; the CRM module will make no change on these tables. The information written to the CRM tables will be in a pre-defined format to provide data integrity XE "integrity"  and consistency XE "consistency" . Other modules may use the methods provided by the CRM module in order to modify these tables.

6.2. Authentication and Security Issues

There will be an authentication XE "authentication"  scheme XE "scheme"  both for the customers XE "customers"  and the employees XE "employees" . The user XE "user" names and passwords for employees will be held in a separate table by the Human Resources module XE "module" , whereas the usernames and passwords of customers will be stored in the CustomerPassword table of the CRM database. The customers and employees will have different authentication interfaces and they will be directed to their own main screens. The credit card information will not be stored and will be entered by the user in every transaction. This system XE "system"  design XE "design"  will remove the necessity of implementing an encrypted protection system.

7. Software control ımplementatıon

7.1. External Control Flow (Between Subsystems)

Control flow XE "Control flow"  of the CRM XE "CRM"  module XE "module"  has the simple characteristic defined by web applications. Web server XE "server"  processes requests upon submission of data XE "data"  from the user XE "user" . Since the system XE "system"  is a multiple-user one, concurrent runs may happen. However, control flow of a single user’s, has a predefined shape. Despite the fact that the login XE "login"  service provided to other modules is a single step method, the CRM page service provided by this module has a tree-shaped web page structure formed of links.

7.2. Concurrent Control

Since the application is web based, all subsystems XE "subsystems"  and components can run concurrently for different users in the CRM XE "CRM"  module XE "module" . However, for a single user XE "user" , only one page can be visited at a particular time. This restriction is not imposed by the module functionality, but it is due to the logical integrity XE "integrity"  of the module.

7.3. Internal Control (Within a Single Process)

Process control will mostly be implemented by the designed forms on the web. The system XE "system"  is based on the request page - show page structure. This makes the designed procedures to be simple and mostly linear. However, there can be procedure calls to other subsystems XE "subsystems"  or current subsystem XE "subsystem" . Due to the web page design XE "design"  logic, multiple threads or multiple processes for a single work are not possible.

7.4. User Interface

The user XE "user"  interface XE "interface"  of the system XE "system"  will be done through web pages XE "web pages" . Control of next steps is up to the user. In addition to this, the flow is implemented within the web page. Most of the subsystems XE "subsystems"  have a different web page, thus they are regarded as having different interfaces. Due to the event driven design XE "design"  of the system, subsystems cannot be thought to have their own event loop. However, the events are controlled by the web pages and are considered to form a global event system.

8. Boundary condıtıons

8.1. Initialization

8.1.1. Dynamic Model of the System Startup

The CRM XE "CRM"  module XE "module"  is an event-driven program working on the web server XE "server"  without explicit startup XE "startup"  and termination XE "termination" . However, there are two points in time when startup is necessary. First is the installation time and the second is the startup after backup XE "backup"  operation.

For the CRM XE "CRM"  module XE "module"  to start working properly, the program should be installed on the Web server XE "server"  and the database XE "database"  should be installed on the Data Server XE "Data Server" . Since the only dependency between the subsystems XE "subsystems"  is between the customerSystem and the others, the customer subsystem XE "subsystem"  has to start functioning before the others, which may be started concurrently. Since they all request service from the customer subsystem XE "customer subsystem" , it will be enough if the customer subsystem is started before the others, both in the case of installation and after backups.

8.1.2. Description of Data Accessed at Startup

Since the CRM XE "CRM"  module XE "module"  has operations related with the time and date, these should be gathered at the startup XE "startup" . This is necessary for both the mailing subsystem XE "subsystem"  and the feedback subsystem XE "system" , which needs to keep a timer for all feedbacks in order not to let them wait longer than a prespecified amount of time.

Also, all the subsytems except the customer subsystem XE "subsystem" , need to access information about the customers XE "customers" , which makes it necessary for the customer tables to be available at startup XE "startup" . This is particularly important for the robustness of the program, and keeping the response time shorter.

8.1.3. User Interface at Startup

Startup requires the web pages XE "web pages"  to be displayed on the Internet XE "Internet"  for both customer and employee users. They will have the option of registration XE "registration" , modification of profile XE "modification of profile" , logout, sending feedback XE "feedback"  and responding to feedbacks using the links and buttons on these pages.

8.1.4. Presentation of System to the User

The system XE "system"  is presented to the user XE "user"  through web pages XE "web pages"  which are categorized in two groups. First the pages that can be visited by the customers XE "customers"  will be reached through following the links from the entrance page of the e-Enterprise XE "e-Enterprise"  or simply by specifying the corresponding URL from the web browser. 

The program behind the web pages XE "web pages" , will all be transparent to the customer, who will know nothing about the internal working of the CRM XE "CRM"  module XE "module"  while performing the necessary operations, such as register, view promotions, logout and send feedback XE "feedback" . Customer will use the objects on the web page, such as button, combo box, listbox, single or multiline entry field in order to enter necessary information which will later be processed using ASP XE "ASP" . Automatic e-mail sending will also be completely invisible to the customer. 

The second group is the employee side of the program. Similar to that in the customer side, employees XE "employees"  will not have the access to the actual program but simply use the web pages XE "web pages"  for performing necessary operations.

8.2. Termination

The CRM XE "CRM"  module XE "module"  is designed to be used all the time without interruptions, from the Internet XE "Internet"  and termination XE "termination"  of one or more of the subsystems XE "subsystems"  or the whole module is not anticipated except in the case of taking backup XE "backup" . Backups will be taken at the time when the user XE "user"  access is statically at its lowest and downtime XE "downtime"  will not damage the user satisfaction. Therefore, the exact time of backup taking will be performed after the first statistics are taken following the opening of the e-Enterprise XE "e-Enterprise"  web site XE "web site"  on the Internet. 

User will be informed about the termination XE "termination"  in the case of backups in advance and interactions with the web site XE "web site"  will be banned by replacing the web pages XE "web pages"  with those that give information about the expected downtime XE "downtime" . After letting some time for the current processes to finish, the module XE "module"  will be terminated as a whole. Still, no termination for single subsystems XE "subsystems"  is possible. 

8.3. Failure

8.3.1. Behavior of System in Failures

Failures can be classified as node and communication XE "communication"  link failures XE "failures" , where the first one represents deviation from the normal usage in one particular server XE "server"  and the latter between nodes. In the first one, if the failure is on the web server XE "web server" , the displayal of the pages will be effected but the consistency XE "consistency"  of the database XE "database"  will not be distorted. However, if the failure is on the database side, the transactions may not be performed according to the specified behaviour. Therefore, in this kind of failure, access from the web pages XE "web pages"  will be banned during the downtime XE "downtime"  in order not to let additional deviations from the expected behaviour.

In the case of communication XE "communication"  failures XE "failures" , the web server XE "server"  will not be able to communicate with the web server XE "web server" , and a message indicating the reason of the failure of the operation will be displayed on the web page, and the user XE "user"  will be asked to try the performance XE "performance"  of the same operation later. This kind of failure is less serious than the previous one, since consistency XE "consistency"  of the database XE "database"  is not in danger.

8.3.2. Availability of Backup Communication Links

The CRM XE "CRM"  module XE "module"  does not deal with the most vital pieces of information such as the credit card number, and the operations do not have as much urgency. Therefore, no additional backup XE "backup"  communication XE "communication"  links XE "communication links"  will be provided. Backups will be taken on regular basis, in the least crowded time of the e-Enterprise XE "e-Enterprise" , and the downtime XE "downtime"  will not effect the whole system XE "system"  considerably.

8.3.3. Recovery From Failure

Recovery from failure will be handled by the Database Management System XE "Database Management System" , which is Microsoft SQL XE "SQL"  Server. The routines for recovery XE "recovery"  will be handled by the DBMS XE "DBMS"   and no special handling will be performed by the CRM XE "CRM"  module XE "module" . 

8.3.4. Differences Between Recovery and Initialization

Recovery is different from initialization XE "initialization" , such that after recovery XE "recovery" , the consistency XE "consistency"  of the database XE "database"  has to be checked using the synchronization XE "synchronization"  points in time and logs of database operations, whereas database can immediately start functioning after startup XE "startup" . This contol over the status of the database is performed by the DBMS XE "DBMS" , Microsoft SQL XE "SQL"  Server.

9. Desıgn ratıonale

There are mainly two important design XE "design"  issues to discuss about the CRM XE "CRM"  module XE "module"  and the other modules XE "subsystems"  of the overall project XE "project" . 

The first one is the visual part of the e-Enterprise XE "e-Enterprise"  consisting of web pages XE "web pages"  and web forms by which the users, internal employees XE "employees"  or customers XE "customers" , will interact with the system XE "system" . As the e-Enterprise is an online system working on Internet XE "Internet"  environment with excessive form operations, especially for the CRM XE "CRM"  module XE "module" , it is decided with the overall accord of the project XE "project"  team that the proposed ASP XE "ASP"  programming methodology is the best solution among alternatives. Due to its simplicity in implementation and its convenience for web form applications, ASP proposal has been accepted by all modules and subsystems XE "subsystems" . The only inconvenience seems to be the fact that project members are not familiar with the programming language, but this appears to be a minor obstacle when its simplicity and the widely available documentation about the subject are considered.

The second part of the design XE "design"  needs a management tool for the database XE "database"  purposes. There were mainly two alternatives on the subject. The first one was the usage of MS Access and the other one the implementation on SQL XE "SQL"  server XE "server" . The arguments for MS Access were the availability and the familiarity of the software XE "software" , but to ensure a secure multi-connection handling, the best solution was the choice of the SQL server although its usage will require the installation of the software on the project XE "project"  members’ PC’s for development XE "development"  purposes. At this point, it will also be worthwhile to mention about some disagreements on database tables and fields. Some module XE "subsystem"  teams have argued that a “user XE "user" name & password” entry in database would cause an extra burden for the designers and a dissatisfaction for the customers XE "customers" . This issue has also been resolved by a positive decision on the problem saying that those entries were crucial to build a security XE "security"  barrier since the functionality of the system XE "system"  involves monetary transactions.

The main tool to achieve a proper software XE "software"  design XE "design"  and development XE "development"  is the Rational Rose XE "Rational Rose"  case tool XE "case tool"  whose usage has been proposed by the Project Manager and been accepted by all members due to its visual representation capabilities with UML features.

The system XE "system"  seems to be quite responsive to technological improvements for the moment. The main performance XE "performance"  issues are the efficient handling of simultaneous user XE "user"  connections and the database XE "database"  operations. The solution to these improvements lies under the performance growth in related servers. If the hardware specifications, security XE "security"  and recovery XE "recovery"  problems are well organized, there will be no problem to service even thousands of users. The growth path of the system will be towards an increase in the employee and customer portfolio. The addition of new servers, necessary upgrades in storage and memory devices, an effective programming and a preventive recovery and maintenance policy would easily establish a smooth transition along the growth path.

For the moment, the biggest problem seems to be the integration of different modules in order to create the compact final system XE "system" . As the e-Enterprise XE "e-Enterprise"  is composed of different modules and departments implemented separately, an efficient coordination between project XE "project"  teams is mandatory. If not resolved, this problem will lead to the overall failure of the project even if the individual modules work perfectly. 

10. glossary

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.

Boundary condition  A special condition the system XE "system"  must handle. Boundary conditions include startup XE "startup" , shutdown, and exceptions.

Client/server XE "server"  architecture  A software XE "software"  architecture in which user XE "user"  interactions are managed by simple client programs and functionality is delivered by a central server program.
Completeness  Property of a model indicating whether all relevant phenomena are modeled or not. A model is incomplete if one or more relevant phenomena do not have a corresponding concept in the model.

Component  A physical and replaceable part of the system XE "system"  that complies to an interface XE "interface" . Examples of components include class libraries, frameworks and binary programs.

Control flow XE "Control flow"   The sequence of execution of operations in the system XE "system" . 

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 relationships in an organized way.

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

Exception  An unexpected event that occurs during the execution of the system XE "system" .

Extensibility  Quality of a system XE "system"  indicating how easily the system can be changed to accommodate new functionality.

Failure  Deviation of the observed behaviour from the specified behaviour.

Goal  High level principle that is used to guide the project XE "project" . Goals define the attributes of the system XE "system"  that are important. For a transportation vehicle, safety is a goal. For shrinkwrapped software XE "software" , low cost is a goal.

Installation  An activity during which the system XE "system"  is installed and tested in its operating environment. Installation can also include the training of users.

Layer  Subsystem in a hierarchical decomposition. A layer can only depend on lower level layers and has no knowledge of the layers above it.

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

RAD XE "RAD"   See Requirements Analysis Document

Rationale  The justification of decisions. For example, selecting myDBMS as a database XE "database"  management system XE "system"  is a system design XE "design"  decision. Stating that myDBMS is reliable and responsive enough to attain the project XE "project" ’s goals is part of the rationale for this design decision. Also called design rationale
Reliability  Property of a yatem indicating the probability that its observed behaviour conforms to the specification of its behaviour.

Requirements Analysis Document A document describing the analysis model.

SDD  See System Design Document.

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

Service  A set of related operations offered by a 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  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 design.  The subsystem decomposition is part of the system design model.

System  Organized set of communicating parts designed for a specific 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 XE "design"   An activity during which developers define the system XE "system"  design model, including the design goals of the project XE "project"  and decompose the system into smaller subsystems XE "subsystems"  that can be realized by individual teams. System design also leads to the selection of the hardware/software XE "software"  platform, the persistent data XE "data"  management strategy, the global control flow, the access control policy, and handling of boundary conditions. 

System Design Document  A document describing the system XE "system"  design XE "design"  model XE "model" .
System design XE "design"  model XE "model"   High level description of the system XE "system" , including design goals, subsystem XE "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.

Thread  Control flow XE "Control flow"  paradigm in which the system XE "system"  creates an arbitrary number of threads to handle an arbitrary number of input channels.

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