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1. Introduction

Analysis is one of the most important software development phases. After definition of the scope of the project, analysis and modeling gives a better understanding of the workflow and the main roles and benefits of the software system’s components.
As we have described early in the proposal of our project, our project is a restaurant point of sale system, which primarily has the abilities such as wireless ordering using handheld computers via Bluetooth, accounting, customer management, online ordering and executive information systems. We have stated that we will be using Palm handheld machines as our wireless ordering devices, J2EE as our software development platform, Oracle as our database system and Windows XP as the OS that our system will be executing on.

Report consists of five main parts: Customer interview, project schedule, constraints, requirement specifications, and modeling.
1. Customer Interview
POS software for restaurants is an enterprise type application. To understand the main information and work flow, we made interviews with two restaurants. One of the restaurants was using a POS software system. The other one was not using such a system for the ordering and management facilities.

The POS-software-owner restaurant was Piyata Restaurant, which is in EBI Çarşı in METU. The software system that is being used by this restaurant was capable of wireless ordering and stock management. According to the manager of the restaurant, the system is capable of meet their needs and the system speeds up the operations in the restaurant and increases the quality of services delivered to the customer. The system does not include web ordering or executive management type of functionalities. However, software includes a statistical tool to keep track of the times that the customers’ population or density increases or decreases. Therefore, the manager, waiters and kitchen workers can be prepared rapidly to these times. These types of statistical tools also increase the quality of the service.

The software developed by ADS Yazılım and sold to the restaurant by means of all hardware and software components. Host computers, handheld devices, printers and the software system have a cost of 10000 dollars.

The manager stated that they are satisfied with the adequacy and functionalities of the system.
The other restaurant, which we interviewed with, was the manager of Şehzade Konağı in Sincan. We learned the main work and information flow inside the restaurant and we asked for some advice on our project to be usable and functional. We started with brief information about our project goals. The manager does not know much information about the wireless ordering. When we explained the benefits of these systems, he said that this will speed up the processes that is being done by the waiters and the kitchen workers because a very large time is wasted resulting from the lack of good communication between kitchen and waiters.
The manager stated that the most important part of the project to be the wireless ordering system instead of accounting, executive information system, stock management, or online ordering because of the current state of the restaurant.
There is no reservation service in this restaurant. When a customer comes into the restaurant, he/she is placed into a free table. Every waiter is charged with certain tables. Each table and waiter has his or her own identification number. For instance, waiters are numbered as 1, 2, 3... and each table is identified by 1A, 2A, 3B etc.

The menu is classified into subgroups, such as soups, pitas, grills, deserts and beverages. The customer can also explicitly ask for additional properties for their orders (i.e. extra cheesed or more spicy). Some of these requests are free and some of them have additional cost, i.e. extra egg. In addition, these requests are noted on the tab paper. On this paper, there is a number, which shows the number of table. The orders are taken according to the table number and the waiter number. If the order is canceled or changed by the customer the total, cost is decreased or increased by the cost of the change. The customer can order additional requests. 

When the customer wants the fee, tab paper is prepared by the manager or user and this paper is brought to the customer. After payment, tax paper is produced and given to the customer.

The managers gave some specifications as recommendation. He said that the user of the system should easily monitor the reports about the requests at the end of the day. In addition, he pointed out that a mechanism of canceling or addition to the orders should exist and must be easily usable.
From these interviews, we concluded that the most important and widely usable parts of the system in today’s small restaurant market as the wireless ordering system and accounting type of facilities. Online ordering and reservation is rather unimportant and unknown for the managers of these restaurants.
2. Project Schedule
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3. Constraints

3.1. Time Constraints

We have 10 weeks for completing the design phase of our project. In this phase, we will do the basic facilities of design of our project and prepare a running prototype for our project. The implementation of the design will be in second semester. We will use our Gannt chart for time management of the project and follow our plan from this chart. We will try to finish our project on time.

3.2. Funding Constraints

Since we use the software tools for research purposes, we will not need funding for our project. There would be hardware funding in later phases of the development process.

3.3. Technical Analysis

The database management system will be Oracle 9i. We will use SQL for database management facilities. We decided to use Oracle because it is widely used in industry and it is powerful.

Our project will be a web-based project. All modules except the Palm module will be written in JSP pages and deployed on our web server. The Palm module (wireless waiter module) will be implemented with .NET programming tools. JSP pages will be prepared under Oracle 10g JDeveloper and tested under web server of Oracle. In the implementation part of the project, we are planning to use Tomcat or Sun Application server as our web server. 

All users except the waiters will use the system by web browsers. By using JSP for all possible management units, we planned to unify the interface concept. Additionally, the training time of project members can be reduced by unifying the development tools.

At the backbone of the system, we will use Java Servlets and JDBC for database connection and communication. The communication between handheld computers and the server machines will be using XML as the representation language.

The documents will be prepared, using MS Office 2003 and OpenOffice 1.1. The diagrams will be created with Borland Together and MS Visio. 

4. Requirement Specifications

4.1. Non-Functional Requirements

4.1.1. Usability

All modules of the system must be easy to use for every user on the restaurant side and on the customer side (i.e. system should be simple and understandable and the documentation must cover all the aspects of the system). The training time must be as short as possible for the users on the restaurant side, namely the manager, waiters, and users of each module. The customer cannot be trained, so the modules for customer usage must be simple and easily understandable. For this purpose, web customer interface should resemble widely used web based systems like mail account web pages or online banking applications.

4.1.2. Interface

All modules of the system must be easy to use for every user on the restaurant side and on the customer side (i.e. system should be simple and understandable and the documentation must cover all the aspects of the system). The training time must be as short as possible for the users on the restaurant side, namely the manager, waiters, and users of each module. The customer cannot be trained, so the modules for customer usage must be simple and easily understandable. For this purpose, web customer interface should resemble widely used web based systems like mail account web pages or online banking applications.

4.1.3. Reliability

There should be backup mechanisms for database because the information that resides on the database is important for the company. In regular intervals, the backup mechanism will automatically execute and take a copy of the transactions and logs to an isolated device. This device must be protected from system crashes.

4.1.4. Security

There should be backup mechanisms for database because the information that resides on the database is important for the company. In regular intervals, the backup mechanism will automatically execute and take a copy of the transactions and logs to an isolated device. This device must be protected from system crashes.

4.2. Functional Requirements

Our system will be able of doing all the capabilities of a professional restaurant point of sale software. In addition to the modules that are provided by most of the restaurant POS applications, our software will be able to provide some business administration and accounting functionalities like customer management, executive management and accounting. For this reason, our software will compose different types of modules for different types of users. These modules are web customer module, accounting module, wireless waiter module, executive management module, cashier module, stock management module, item management module, and customer management module.

4.2.1. Web Customer Module

Web customer module will provide reservation and online ordering mechanisms for customers. The interface will be so simple and easy to use such as filling forms and choosing items and making a list by these items. In addition, this module will provide special accounts for web customers. 

a) Ordering

Online ordering will include credit card payment, payment by cash at door namely the customer will give the address and order information such as food, and beverages and do the payment when the order comes to his/her house by a courier.

There will be some items lists or menus and the customer will be choosing preferred items and give the order accordingly. After choosing the items, the client will see the total cost and then he/she will choose the payment type. For credit card type payment, the user will give the credit card information such as the ID and credit card number. The address of the customer will be given with these data.

b) Reservation
For reservation, the customer will choose the reservation, from the main page and give the date, time and number of persons for reservation. After submitting this information, customer will get the acknowledgement that contains the positive or negative answer indicating that there are or there are not enough tables or places for this reservation. When the answer is positive, the customer will be asked to give the name of the person that is doing reservation. In addition to these, the module will inform the customer with the restaurant rules such that if they will not come to the restaurant on time or will be late larger than 15 minutes, the reservation will be canceled.

c) Subscribing and logging in to the system

The customers will be able to subscribe to the system and can be able to see the orders that they gave in the past by logging in the system by their own username and password. This feature also can be used to make some promotions for clients who are using the system or giving orders frequently. Additionally (and optionally), the system may send emails to the customers for special promotions such as discounts and campaigns.

4.2.2. Accounting Module

Accounting module should be able to manage the main revenue and expense information such as the orders and payments of the restaurant. The accountant uses this module by own id and password.

a) Displaying the current status of the day

When this module is executed, firstly the orders and expense information of the day will be shown by a list. This list has order-based information. The user will be able to see more information about the records by clicking on each of the list elements.

b) Adding additional expense records

The accounting module user will be able to add additional expenditure to the revenue and expenditure list of the day such as electricity invoice payment of the restaurant.

c) Displaying records of a day in past

The user will be able to display records of revenue and expense in the past. The user will give the date and the records of the corresponding day will be displayed.

d) Generating statistical reports of orders

The user will be able to generate some statistical information about orders of a given interval. The user will choose the interval, namely the starting date and time, ending date, time, and the field of the tables that he/she deserves to see. By using this statistical tool, the user will be able to save the report and directly print it. Additionally, the user will be able to give some criteria like the orders that have cost less than five YTLs etc. This part of the system would be the most difficult part of the statistical tool and must be documented sufficiently.

e) Displaying agenda

The user will be able to take notes on an agenda to follow the payments to other corporations such as tax payment. The agenda notes will be added or deleted by the accountant.

4.2.3. Wireless waiter module
The wireless waiter module is used for taking orders from tables by using handheld computers by the waiters. Every waiter has one PALM machine that logged in by waiters’ own ids and passwords to take orders.

a) Opening table sessions

When a customer comes, waiter places the customer and opens a table session. This is done by sending the table information (that is a number or any identifier of the table) to the server software.

b) Taking orders

The waiter takes the order by entering the specified items and their counts under the control of the table information. After giving specification of the items by customers, the waiter chooses to commit the transaction and the server changes its state accordingly. Additionally, the waiter can add some extra notes to the order such as extra cheese on the tomato soup etc.

c) Changing and canceling orders

The waiter will be capable of adding extra items into and deleting items from the current order. Firstly, the waiter sees the order information on the display and changes the information by selecting to add or to remove items and than clicking on a kind of commit button. Every change in the order specification is transferred to the server machine and the order information is updated by this transaction.

d) Monitoring the cost of the order

The waiter will be capable of declaring the cost of the order to the customer. He/she gives the table identification as input and server sends the bill information accordingly.

e) Closing table sessions

When customer wants to leave the restaurant, waiter closes the table and server changes the table state and processes the order information accordingly.

4.2.4. Executive Management Module

This module is used for information management of the employees in the company. The module is accessed by a login mechanism by the user of this module such as the personnel manager.

a) Monitoring the employees

System will be capable of displaying the executives in a table with their corresponding information fields. When the user wants, he/she will be able to see individual records of the executives.

b) Adding/deleting employees

The module will be capable of adding a new executive by filling in some fields and clicking on a commit button. When an employee is dismissed, the employee information is deleted from the current staff list. Nevertheless, the information about the employee will continue to reside on the executive information database.

c) Updating employee records

The user of the module will be able to update fields of the corresponding employee record.

d) Salary and insurance payment information management

The user will be able to manage the salary payments and insurance payments of individual employees.

4.2.5. Cashier Module
The cashier module is the one of the most used modules. It will always be working in front of the cashier personnel. The cashier will be using and getting information from this module. This module will be like a front-end of the server’s order processing mechanisms.

a) Monitoring current orders

The user will see the orders and their costs on a list. Every single order could also be displayed individually by details. There should be a timer that displays the duration of customer is in restaurant.

b) Printing check papers

Module user will be able to print check papers by using a POS printer when the customer wants the bill or when the waiter takes the order. The mechanism would be as simple as selecting the order and clicking on a button.

c) Payment process

When the client wants to pay the bill, the cashier will see the order details and total cost and will mark the corresponding record as paid.

d) Taking order by phone

When an order comes by phone, the module user will be able to enter the order info by hand.

4.2.6. Stock Management Module

Staff that is responsible from supplying items will use stock management module. This user will login to the system by his/her own id and password. The module will work in collaboration with the accounting module.
a) Extracting used ingredient from stock level

At the end of the day, the manager will enter the amount of used ingredients. This amount will be decreased from the current stock level for each ingredient item.

b) Entering bought ingredients

The module user enters the amounts of the ingredients when some ingredients are bought. The stock database updated according to this transaction.

c) Alarm generation

The module user sees a visual alarm about items that decreases under a specified level when he/she enters the module.

d) Specifying ingredient types

The module user will be able to add/delete items and specify their properties (such as minimum level of stock and price). Additionally, module user will be able to add notes to individual records.

4.2.7. Customer Information Management Module
a) Displaying customer specific information


When the user enters this module, a list of alphabetically ordered customers would be displayed. User can make a keyword-based search on these records. Single customer record would be shown by clicking on the record.

b) Entering new customers

The user would be able to add new customers to the list manually.

c) Displaying historical data

The user can see historical order data about the customer.

4.2.8. Item management module

a) Displaying the items

When the module user enters the module, he/she will see the items and their corresponding fields.

b) Adding/removing items

Module user will be able to add new items to the menu and remove items from the menu. This will be the case when a new food or drink is added to the menu or distracted from the menu.

c) Updating items features

The module user will be able to update the features of the items such as the price.

4.3. Hardware Requirements

4.3.1. Restaurant Server Side
IBM PC or compatibles with following configuratons:

· Intel Pentium 4 2.8 GHz Processor (For quick access to the stored information)

· 512 MB DDR RAM (For better performance of the server)

· 120GB Hard Disk Space  (For storing the huge database)

· 802.11 Wireless Local Area Network 

· Internet Connection

· POS printers (For printing the order lists)

· 802.11 Wireless Access Point 

4.3.2. Customer Side

· A computer with Internet connection

4.3.3. Restaurant Waiters Side

·   Handheld Computers with 802.11 Wireless Local Area Network communication facility
4.4. Software Requirements
· Microsoft Windows 98, 2000 or XP for web server and database server machines

· Oracle 9i database management system

· Apache web server

· PalmOS for handheld computers

· Java Virtual Machine

· .NET compact framework for PALM module

· Oracle JDeveloper 10g for Java program development

· PalmOS emulator (POSE) for Palm module debugging and testing

· Microsoft Office 2003 for document preperation

5. Modeling

5.1. Functional Model

5.1.1. DFD(CFD)Diagrams
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5.1.1. State Transition Diagrams
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5.2. Data Model

5.2.1. Data Dictionary

a) RESTAURANTDEF

1. RESTAURANTID : This attribute is a unique integer for each restaurant. Therefore, it is chosen to be the primary key.

2. NAME : This attribute is a string which holds the name of the restaurant.

3. ADDRESS : This string attribute holds the address of the restaurant.

4. ZIP : This attribute is an integer holding the zip code of the city in which the restaurant is present.

5. CITY : This attribute is a string holding the name of the city in which the restaurant serves.

6. COUNTRY : This string attribute holds the name of the country in which the restaurant is present.

7. PHONENO : This integer attribute holds the phone number of the restaurant.

8. FAXNO : This attribute is an integer holding the fax number of the restaurant.

9. WEB : This string attribute holds the URL of the web page of the restaurant.

10. LOGO : This image is the logo of the restaurant.

11. CALCULATEDTAX : This real attribute is the calculated tax payment of the restaurant.

12. TAXNAME : This string attribute holds the name of the tax to be paid.

13. TAXRATE : This real attribute keeps the rate of the tax to be paid.
b) STAFF
1. STAFFID : This attribute is a unique integer for each staff. Therefore, it is the primary key.
2. NAME : This string keeps the name of the staff.
3. SURNAME : This string holds the surname of the staff.
4. LOGINID : This string is the loginid of the staff.
5. PASSWORD : This string keeps the password of the staff.
6. HOMEPHONE : This integer holds the home telephone number of the staff.
7. CELLPHONE : This integer keeps the mobile phone number of the staff.
8. ADDRESS : This string is the address of the staff.
9. ZIP : This attribute is an integer holding the zip code of the city in which the staff resides.
10. EMAIL : This string attribute holds the e-mail address of the staff.
11. NOTE : This string field holds some notes about the staff.
12. ISADMIN : This Boolean field indicates whether staff is an admin.
13. STAFFSTATUS : This string holds the status of the staff; whether he/she is a chief, cashier, ...
14. STAFFOCCUPATION : This string holds the occupation information of the staff.
15. STARTDATE : This date indicates the date in which the staff started to work in the restaurant. 
16. ENDDATE : This date indicates the date in which the staff stopped working in the restaurant. 
c) CUSTOMER
1. CUSTOMERID : This attribute is a unique integer for each customer. Therefore it is chosen to be the primary key.
2. NAME : This string keeps the name of the customer.
3. SURNAME : This string holds the surname of the customer.
4. ADDRESS : This string is the address of the customer.
5. ZIP : This attribute is an integer holding the zip code of the city in which the customer resides.
6. CITY : This string keeps the name of the city in which the customer resides.
7. COUNTRY : This string keeps the name of the country in which the customer resides
8. HOMEPHONE : This integer holds the home telephone number of the customer.
9. CELLPHONE : This integer keeps the mobile phone number of the customer.
10. TYPE : This string holds the customer type.
11. NOTE : This string field holds some notes about the staff.
12. REGISTERDATE : This date keeps the date of registration for the customer.
13. AGE : This integer field keeps the age of the customer.
14. OCCUPATION : This string field holds the occupation information of the customer.
15. COMPANY : This string attribute holds the company name in which the customer is working.
d) TABLEDEF
1. TABLEID : This attribute is a unique integer for each table. Therefore, it is chosen to be the primary key.
2. TABLEDESCRIPTION : This string attribute includes a description of the table.
3. TABLENO : This is an integer holding the number of the table in the restaurant.
4. STATUS : This string attribute keeps whether the table is available or not.
5. SEATQUANTITY : This integer attribute holds the capacity of the table.
e) TABLEGROUPDEF

1. TABLEGROUPID : This attribute is a unique integer for each table. Therefore, it is chosen to be the primary key.
2. TABLEGROUPDESCRIPTION : This string attribute includes a description of the tablegroup.
f) RESERVATION

1. RESERVATIONID : This attribute is a unique integer for each reservation. Therefore it is chosen to be the primary key.
2. PERSONQUANTITY : This integer field indicates the number of people who will be present in the restaurant in the reservation day.
3. RESERVATIONDATE : This is the date in which the reservation is done.
4. REQUESTDATE : This is the requested date for reservation.
g) MEAL

1. MEALID : This is a unique integer for each meal. Therefore, it is chosen to be the primary key.
2. PERSONQUANTITY : This is an integer holding the number of people who are going to have the meal.
3. NOTE : This is a string which keeps some special notes about the meal, such as spicy, extra cheesed, ...
4. MEALDATE : This is the date due to which the meal will be prepared.
h) ORDER 

1. ORDERID : This is a unique integer for each order. Therefore, it is chosen to be the primary key.
2. ORDERSTARTDATE : This is the date in which the order is given.
3. ORDERTOTALPRICE : This is a real holding the total price of the order.
4. NOTE : This attribute is a string which keeps some special notes about the order, such as extra salad, extra bread, ...
5. ORDERSTATUS : This is a string holding the priority of the order.
i) BILL

1. BILLID : This is a unique integer for each bill. Therefore, it is chosen to be the primary key.
2. BILLTOTAL : This is a real holding the total cost on the bill.
3. BILLPAID : This is a Boolean which keeps whether the bill is paid or not.
4. BILLCHANGE : This attribute is a string showing the changes in the bill.

5. RECEIPTGIVEN : This is a Boolean holding whether a receipt is given or not.
6. BILLDATE : This is a date which indicates the preparation date of the bill.

j) PAYMENTMETHOD

1. PAYMENTMETHODID : This is a unique integer for each payment method. Therefore, it is chosen to be the primary key.
2. PAYMENTMETHODNAME : This is a string which holds the name of the method.

3. NOTE : This string field includes some notes specific to the method.

k) RECEIPT

1. RECEIPTID : This is a unique integer for each receipt. Therefore, it is chosen to be the primary key.
2. TOTAL : This is the total cost on the receipt.
3. BILLID : This is the id of the bill from which the receipt is formed. This attribute is a foreign key referencing the BILL entity.

4. PAYMENTMETHODID : This is the id of the payment method which is used while receiving the receipt. This attribute is a foreign key referencing the PAYMENTMETHOD entity.

l) ITEMDEF

1. ITEMID : This is a unique integer for each item. Therefore, it is chosen to be the primary key.
2. ITEMNAME : This is a string field indicating the name of the item.

3. ITEMPRICE : This real field shows the price of the item.

4. ITEMDESCRIPTION : This attribute is a string holding a description about the item.

5. ITEMSTATUS : This is a string attribute indicating whether the item is available or not.

6. ITEMQUANTITY : This integer attribute keeps the amount of the item.
m) STOCK

1. STOCKITEMID : This is a unique integer for each stock item. Therefore, it is chosen to be the primary key.
2. STOCKITEMNAME : This a string which holds the name of the item in the stock.

3. STOCKNO : This integer field holds the specific number of the item in the stock used by the staff.

4. QUANTITY : This real attribute keeps the amount of the item in the stock.

5. MEASURE : This string attribute holds the type to measure the item amount, i.e. kg, pair, ...

6. MINQUANTITYLEVEL : This is a real indicating the minimum level of the item that must be present in the stock.

n) ALARM

1. ALARMID : This is a unique integer for each alarm. Therefore, it is chosen to be the primary key.
2. ALARMDATE : This is the date alarm is given.

3. STOCKITEMID : This is the id of the stock item about which the alarm is given. This attribute is a foreign key referencing the STOCK entity.

o) INGREDIENT
1. INGREDIENTID : This is a unique integer for each ingredient. Therefore, it is chosen to be the primary key.
2. NAME : This is the string holding the name of the ingredient.
3. INGREDIENTNO : This integer field holds the specific number of the ingredient used by the staff.

4. LISTPRICE : This real field keeps the price of the ingredient.
5. MINORDERQUANTITY : This is a real indicating the minimum level of the item that must be ordered.
6. MEAURE : This string attribute holds the type to measure the item amount, i.e. kg, pair, ...

p) SUPPLIER

1. SUPPLIERID : This is a unique integer for each supplier company. Therefore, it is chosen to be the primary key.
2. SUPPLIERNAME : This is the string holding the name of the supplier company.
3. CONTACTPERSON : This string field holds the name of the contact person of the supplier company.
4. PHONENO : This integer attribute keeps the phone number of the supplier company.
5. FAXNO : This integer attribute holds the fax number of the supplier company.
6. ADDRESS : This string field holds the address of the supplier company.
7. ZIP : This attribute is an integer holding the zip code of the city in which the supplier is present.
8. CITY : This string keeps the name of the city in which the supplier company serves.
9. COUNTRY : This string keeps the name of the country in which the supplier is present.
q) BANKDEF

1. BANKID : This is a unique integer for each bank. Therefore, it is chosen to be the primary key.
2. BANKNAME : This string field holds the name of the bank.
3. ACCOUNTNO : This integer field keeps the account number.
4. BRANCHNAME : This string field holds the name of the branch of the bank.
5. CITY : This string keeps the name of the city in which the bank serves.
6. COUNTRY : This string keeps the name of the country in which the bank serves.

r) EXTRAEXPENSES 

1. EXTRAEXPENSEID : This is a unique integer for each extra expense. Therefore, it is chosen to be the primary key.
2. DESCRIPTION : This string field holds a definition of the extra expense.
3. AMOUNT : This real attribute indicates the amount of the extra expense.
4. DATE : This is the date on which the extra expense is done.
s) SALARY

1. SALARYTYPE : This attribute is a unique string for salary. Therefore, it is chosen to be the primary key.
2. DESCRIPTION : This string field includes a description of the salary type.
3. PAYMENTDAY : This integer attribute holds the day of the month in which the salary must be paid.
t) INSURANCE

1. INSURANCETYPE : This is a unique string for insurance information. Therefore, it is chosen to be the primary key.
2. DESCRIPTION : This string field includes a description of the insurance type.
3. INSURANCECOMPANY : This string field includes the name of the insurance company to which the payment is made.
4. PAYMENTDAY : This integer attribute holds the day of the month in which the insurance payment must be made.
5.2.2 ER Diagrams
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5.3 Estimation
We will use Cocomo basic model in the estimations since our project is a straightforward one. In addition, since our project is organic, we will use the following coefficients:

a = 2.4, b = 1.05, c = 2.5, d = 0.38

 
E ( Effort ) = 2.4 x ( KLOC )1.05
As seen in the expression, we need the Lines of Code in our project, to make an effort estimation. The following table, in which we listed the main modules of our project, will help us in finding the LOC in our project.

	Modules
	Optimistic

LOC
	Optimum 

LOC
	Pessimistic

LOC
	Expected 

LOC

	Database Management
	700
	1000
	1200
	983

	Web Module
	600
	800
	1000
	800

	Accounting Module
	500
	750
	900
	733

	User Interface
	500
	750
	1000
	750

	Stock Management Module
	600
	800
	1000
	800

	Executive Management Module
	600
	800
	1000
	800

	Wireless Networking
	500
	800
	1200
	817

	Customer Management Module
	700
	900
	1200
	917

	Order-Processing Module
	700
	900
	1200
	917

	Count Total
	7517


In the table, Expected LOC is calculated as 

          Optimistic LOC + 4 x (Optimum LOC) + Pessimistic LOC

Expexted LOC =











6

LOC is equal to the Count Total ( sum of Expected LOCs ) in the table. Therefore             LOC = 7517, KLOC ≈ 7.5 and 


E ( Effort ) = 2.4 x ( 7.5 )1.05 = 19.9 person-months


T ( Time )  = 2.5 x (E)0.38 = 7.8 months


N ( Number of People ) = E / T = 19.9 / 7.8 ≈ 3 people

To complete our project, we have approximately 6.5 months. Therefore the estimated time seems to be more than our time. However, since our group consists of 4 people, we can tolerate this gap with additional one colleague.
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