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PREFACE

StonyMail is a system designed for the Fall 2004 Stony Brook University CSE 308 class that will
allow campus mailroom offices to more efficiently handle packages they receive for their
residents by allowing for automatic notification of residents by email and phone. This improves
on the current slow and manual paper-slip system used today that often results in students
actually picking up packages days after they are received. The system consists of a database
backend that uses SQL Server to store all information on residents and packages, a notification
system that uses SAPI to generate notification wave files and TAPIEX to send them over the
phone lines, as well as a client application for use by staff in the mailroom office and a web site
for use by residents on their own computers. The system was developed over the course of the
semester, in many cases individually and sometimes as a group during mass coding sessions
(with much pizza and caffeination for all...). We experienced many ups and downs, mostly with
the specifics of the phone notification system, but overall, what we ended up with is something we
hope will greatly improve the experience for students receiving packages on-campus should
Stony Brook University ultimately decide to adopt the system.
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Mailroom Problem Statement

1. Problem

Stony Brook University has a mailroom office in Hamilton building in Kelly quad. Every package,
regardless of its size, that is addressed to any residential hall is delivered to the mailroom office.
Every building has a different colored logbook. When a new package arrives, mailroom staff
records the unique package number (assigned at that time) with the name, room number
phone number of the addressee, package arrival date and a short description of the package
(e.g. small amazon.com box) into that building's logbook.

If a package was sent via an express method (e.g. UPS 2 nd Day, UPS Overnight, FedEx
Express...), mailroom staff calls the addressee to inform him that he has received an express
package. Currently, only the express package recipients are called.

During the following days, a slip is put into the individual mailboxes of the addressees located in
the first floor of their buildings. This causes a minimum delay of 1 day assuming the addressee
checks his individual mailbox every day. According to a survey of 18 Cardozo building residents,
a resident checks his mailbox every 3.2 days on average .

Unless a resident receives an express package, he is not being informed on the same day. One
of the Cardozo building residents who participated in the survey even said that she received a
birthday gift from a family member living in China on the day of her birthday but was not been
informed on time and opened her gift 3 days later.

Simply put, the current infrastructure in the mailr oom office fails to inform the addressee
immediately on regular packages and causes a minimu m delay of 1 day.

2. Objectives

The objectives of the StonyMail project are to:

* provide an infrastructure for a better functioning mailroom office.

« inform addressees about their packages in real time , regardless of the shipment method.

« inform addressees through various mehods, including e-mail, and/or phone call .

» provide residents the ability to view all packages up to current time (already been picked up /
waiting to be picked up) through a secure web site .

« ease the job of mailroom staff by eliminating the need to write slips.

« ease the job of mailroom staff by eliminating the need to make calls for express packages.

3. Functional requirements

» Administrative functions (eg. recording a new package) can only be done at the computer
terminal in the mailroom office.

* Unique package numbers are assigned automatically (incremented).

» Only one of the primary fields (name, building & room number or phone number) will be
satisfactory in order to insert a new record. Remaining details will be completed through an
existing database storing resident hall information.

* The default e-mail address will be the University e-mail account (eg. user@ic.sunysb.edu).

» A username and password (for StonyMail website) will be automatically sent to new residents at
their default e-mail address at the beginning of every semester.
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* Residents may change their e-mail address on file using StonyMail's website or by visiting
mailroom office in Hamilton building.

 Phone calls will be made by an automated system and voice message will be played when the
phone is picked up.

« If a phone call is not answered, the voice message will be left to the answering machine.

» Important Note: Because in some resident halls, a phone line is shared between two people
(roommates), it is necessary that the voice message includes the name of the addressee. The
name may be read into a wave file created dynamically on the fly with Microsoft Text-to-Speech
Package.

4. Nonfunctional requirements

* Ease of use. The mailroom office should not need an operator or IT specialist. A computer
literate person should encounter no problem using the StonyMail software.

* Privacy. The StonyMail website must be carefully designed not to leak any private information to
any user other than his own package information.

 Performance. With around 250 new packages every day , the database server will hold 30000
records per semester on average. Considering that a student usually stays for 4 years in Stony
Brook University, only the last 8 semesters should be stored on the active database and the rest
should be moved to the backup database on the same database server.

5. Target environment

* Prefered operating system: Any Microsoft Windows OS with .NET Framework 1.1 installed. (eg.
Windows XP Home SP2)

* Prefered database backend: MSDE 1.0 (Microsoft Data Engine) for Visual Studio 6.0 (because
it's free)

* Prefered programming environment: .NET Framework (Visual C#, Visual Basic .NET, Visual J#)
» Residents may use any e-mail address of their own choice. (eg. not limitted to their University e-
mail account)

» Residents may access StonyMail's website with any Mozilla based web browser supporting 128-
bit encryption (eg. Microsoft Internet Explorer 5).

6. References

* BCC MailManager 2010 <http://www.bccsoftware.com/prodserv/software/mm2010/>.

Although this software provides professional features, it has been designed towards national post
offices that process only USPS packages. This software does not satisfy the functional
requirements and does not solve the problem.

* There is no single software that acts as a mailroom database and also handles informing
package recepients through e-mail and voicemail.

* Even if there were a such software, using that software is not possible under the phone PBX
system of Stony Brook University.

* Voicent AutoReminder <http://www.voicent.com/>.

This software provides telephony solutions. It is easy to setup reminders, but there is no way to
automating the notification when an event (eg. package arrival) occurs. Since it is not feasible for
mailroom staff to create reminders for each package, this software does not solge the problem.

* Microsoft Speech Application SDK <http://www.microsoft.com/speech/>.

* Microsoft Visual Studio .NET 2003 <http://msdn.microsoft.com/vstudio/>.

* Microsoft Data Engine
<http://msdn.microsoft.com/vstudio/downloads/addins/msde/default.aspx>.

» Microsoft .NET Framework <http://msdn.microsoft.com/netframework/>.

* Object-Oriented Software Engineering, Second Edition by Bernd Bruegge and Allen H. Dutoit.
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Project Technical Specifications

StonyMail will be written to the .NET Framework, with modules written in C# and VB.NET. It will
use MSDE as a database backend, Windows Forms as a rich client front end, and ASP.NET as a
web front end. It will use e-mail and text-to-speech phone calls for notifications. We will be using
Speech SDK for speech generation and telephony support, but are still undecided as to the
optimal method of connecting to the phone network. This is an area of further research for us.

While we will share many responsibilities and always plan things together, the general guidelines
for breaking down the work is as follows:

Izzet — System-level documentation and system integration testing
Alex — Client GUI, Class structure, unit testing

Ahmet — Web GUI, Database structure, unit testing

Wally — Notification system, unit testing

Matt — Phone system integration, unit testing

Joe — Speech generation, unit testing

Everyone does the documentation for the components of the system they develop.
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1. Introduction

1.1 Purpose of the system: The purpose of the system is to notify residents in a timely
manner that there is a package waiting for them in the mailroom office.

1.2 Scope of the system: The system will be based upon a self-contained Stony Brook
University network that will be accesible by all Stony Brook University residents.

1.3 Objectives and success criteria of the project:

* provide an infrastructure for a better functioning mailroom office.

« inform addressees about their packages in real time , regardless of the shipment method.

« inform addressees through various mehods, including e-mail, and/or phone call .

» provide residents the ability to view all packages up to current time (already been picked up /
waiting to be picked up) through a secure web site .

« ease the job of mailroom staff by eliminating the need to write slips.

« ease the job of mailroom staff by eliminating the need to make calls for express packages.

1.4 Definitions, acronyms and abbreviations:

Package: A piece of mail that is too large to be placed in resident's local mailbox in his/her
building.

Resident: A person living in Stony Brook University campus that can receive mail.

Others definitions are inherently defined.

1.5 References :

Object-Oriented Software Engineering, Second Edition by Bernd Bruegge and Allen H. Dutoit
Microsoft Speech Application SDK

Microsoft Visual Studio .NET 2003

Microsoft Data Engine

Microsoft .NET Framework

1.6 Overview: The goal of the project is to provide an automated and reliable system that will
allow residents to be promptly notified of the arrival of their packages.

2. Current System

Stony Brook University has a mailroom office in Hamilton building in Kelly quad. Every package,
regardless of its size, that is addressed to any residential hall is delivered to the mailroom office.
Every building has a different colored logbook. When a new package arrives, mailroom staff
records the unique package number (assigned at that time) with the name, room number
phone number of the addressee, package arrival date and a short description of the package
(e.g. small amazon.com box) into that building's logbook.

If a package was sent via an express method (e.g. UPS 2 nd Day, UPS Overnight, FedEx
Expressag€)), mailroom staff calls the addressee to inform him that he has received an express
package. Currently, only the express package recipients are called.

During the following days, a slip is put into the individual mailboxes of the addressees located in
the first floor of their buildings. This causes a minimum delay of 1 day assuming the addressee

14
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checks his individual mailbox every day. According to a survey of 18 Cardozo building residents,
a resident checks his mailbox every 3.2 days on average .

Unless a resident receives an express package, he is not being informed on the same day. One
of the Cardozo building residents who participated in the survey even said that she received a
birthday gift from a family member living in China on the day of her birthday but was not been
informed on time and opened her gift 3 days later.

Simply put, the current infrastructure in the mailr oom office fails to inform the addressee
immediately on regular packages and causes a minimu m delay of 1 day.

3. Proposed System

3.1 Overview: The system will consist of a database backend, a mailroom client application, a
resident-access website and a notification system consisting of voice notification and email
notification.

3.2 Functional Requirements:

» Administrative functions (eg. recording a new package) can only be done at the computer
terminal in the mailroom office.

* Unique package numbers are assigned automatically (incremented).

» Only one of the primary fields (name, building & room number or phone number) will be
satisfactory in order to insert a new record. Remaining details will be completed through an
existing database storing resident hall information.

* The default e-mail address will be the University e-mail account (eg. user@ic.sunysb.edu).

A username and password (for StonyMail website) will be automatically sent to new residents at
their default e-mail address at the beginning of every semester.

* Residents may change their e-mail address on file using StonyMail's website or by visiting
mailroom office in Hamilton building.

» Phone calls will be made by an automated system and voice message will be played when the
phone is picked up.

« If a phone call is not answered, the voice message will be left to the answering machine.

» Important Note: Because in some resident halls, a phone line is shared between two people
(roommates), it is necessary that the voice message includes the name of the addressee. The
name may be read into a wave file created dynamically on the fly with Microsoft Text-to-Speech

Package.

3.3 Nonfunctional requirements:

3.3.1 Usability: Mailroom staff must be able to easily enter new package information into the
database and update package status. Residents must be able to receive naotifications and check
packages on the website.

3.3.2 Reliability:

Network Connectivity Loss:  Under the circumstances of a network failure, the voice notification
would still work, but the email notification would fail. Therefore, the client application will retry to
send the email as soon as network connection is restored.

Client Application Crashes: Mailroom staff entering unexpected entries will not crash the
system. Operating sytem crashes will not corrupt the database.

Website Crashes: Web server crashes may make the website unavailable, but the client
application and database will not be affected.

15
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3.3.3 Performance:

Client Application Performance: Client application must be fast and will allow only one package
to be entered at a time.

Website Performance: Website must be able to handle many users at the same time

3.3.4 Supportability: Modifications to the system can be performed at night when no packages
are being received or delivered so there will be no interruptions to the performance of the client
application. The website will not be affected by the modifications.

3.3.5 Implementation: Client application will run on any Microsoft Windows OS with .NET
Framework 1.1 installed (eg. Microsoft Windows XP Home Edition). Website should be accesible
by any Mozilla based web browser (eg. Microsoft Internet Explorer 5).

3.3.6 Interface: Client application will use Windows graphic user interface.

3.3.7 Packaging: No packaging will be required because this software is being developed for a
specific client (Stony Brook University mailroom office) and will not be marketed.

3.3.8 Legal: Confidential resident information will be only accessible through the client
application, which will require a password.

3.4 System models
3.4.1 Scenarios

Scenario |

Scenario Name: Package Arrival

Participating Actor Instances:  Joe: Mailroom staff

Flow of Events:

. Package arrives at mailroom office whie Joe is working.

. Joe opens the client application, StonyMail.

. Joe clicks on the "Add New Package" button.

. Joe enters the addressee name to the client application.

. Joe selects proper addressee from the possible matches.

. Joe enters the package description and clicks "Add Package".

. Package information is recorded to the database and the package number is generated.
. Joe writes the package number on the box and then stores the box.

O~NO O WNPE

Scenario Il

Scenario Name: Package Notification

Participating Actor Instances:  Alex: Resident

Flow of Events:

1. Client application sends an email notification to Alex's email address on file.

2. Client application generates the voicemail and sends it to Alex's campus phone.
3. Alex retrieves his email and/or voicemail notification.

Scenario 11l

Scenario Name: Website Use

Participating Actor Instances:  Alex: Resident

Flow of Events:

1. Alex is expecting to receive a package shortly.

2. Alex opens his web browser and visits the StonyMail website.

3. Alex does not remember his username and/or password.

4. Alex uses the "Forgot Password" feature and retrieves his username and password.

16
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5. Alex logs in.

6. Alex views the list of all his packages.
7. Alex changes his email address on file.
8. Alex logs out of the system.

Scenario IV

Scenario Name: Package Retrieval

Participating Actor Instances:  Alex: Resident, Joe: Mailroom Staff

Flow of Events:

1. Alex enters the mailroom office.

2. Alex informs Joe that he has a package waiting for him.

3. Joe uses the client application to verify that Alex has a package.

4. Joe retrieves the package information from the client application and finds the package.

5. Joe gves the package to Alex and uses the client application to mark that the package has
been picked up.

Scenario V

Scenario Name: Network Connectivity Loss

Participating Actor Instances:  Joe: Mailroom Staff, Wally: Mailroom Staff

Flow of Events:

1. Joe clicks the "Add Package" button.

2. Wally trips on the network cables and causes the network to become unavailable.

3. The client application attempts to send an email, but it is not successful.

4. The client application sends the voicemail.

5. The client application marks the voicemail notification field in the database as "yes" (the default
value for both notification fields is "no").

6. The network connection is restored.

7. The client application, which periodically checks the notification status of all packages, will
send out the notifications that have not been already sent out.

3.4.2 Use case model

Tool Used : We used Microsoft Visio 2003 to draw the diagrams because we believe it is a much
more powerful tool than other available drawing software and it is provided as free through Stony
Brook MSDNAA Portal.

Use Case Name: Create Account
Participating Actors: Initiated by Resident
Flow of Events:

1. Resident receives initial email from Stony Brook University informing them about
StonyMail and the benefits of signing up for a StonyMail account.

2. After deciding that StonyMail sounds like a good idea, Resident visits StonyMail
signup page.

3. StonyMail sends Resident a page with fields to ente  r name as it will appear on
packages, email address and campus phone number for voicemail, as well as a
password to access their account in the future.

4. Resident enters their name and password, which are required, and then either their
email address, campus phone number or both, depending on how they wish to be
notified. Resident submits the form.

5. StonyMail stores Resident's account data in the dat  abase.

Entry Condition:

17
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Resident has been informed about StonyMail by Stony Brook University .
Exit Condition:

Resident's account has been created.

Use Case Name: Receive Package
Participating Actors: Initiated by Delivery Person, Communicates with Mailroom Staff
Flow of Events:

Delivery Person delivers package to Mailroom Staff in mailroom office.

Mailroom Staff activates "Add New Package" functionality.

StonyMail shows a form requesting the addressee of the package and a short

description.

4. Mailroom Staff enters the addressee from the package, picking from the list of
existing residents, as well as entering a short description of the package. If resident
account can be found, Mailroom Staff then submits the form.

5. StonyMail records the package information in the da  tabase backend and

generates a unique package number for this package. StonyMail displays this

number to Mailroom Staff.

wp e

6. Mailroom Staff writes this package number on the package and stores the package.
7. StonyMail notifies the resident to whom the package was addressed. (include
use case Notify Resident)
Entry Condition:

Resident's account already exists.
Exit Condition:

The package information is stored in the database.
Resident has been notified.

Use Case Name: Notify Resident
Participating Actors: Initiated by StonyMail, Communicates with Resident
Flow of Events:

1. StonyMail sends a generated email about the receive  d package to Resident's
stored email address.

2. StonyMail sends a generated voicemail about the rec  eived package to
Resident's stored campus phone number.

3. Upon receiving notification, Resident retrieves package from mailroom. (include use
case Retrieve Package)

Entry Condition:

A package has been received for Resident.

18
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Exit Condition:

Resident has been notified by email.
Resident has been notified by voicemail.

Extensions:

Connectivity Lost: If either notification method is offline at this time, StonyMail will
gueue the notification until that notification method is back online.

Use Case Name: Retrieve Package
Participating Actors: Initiated by Resident, Communicates with Mailroom Staff
Flow of Events:

1. Resident comes to Mailroom, giving Mailroom Staff their name and showing ID card
for identification.

2. Mailroom Staff activates "Search for Package" functionality.

3. StonyMail shows a form asking for a resident's name .

4. Mailroom Staff enters Resident's name, picking from the list of existing residents, and
submits the form.

5. StonyMail shows a list of received packages for Res  ident.

6. Mailroom Staff looks for packages in list marked as 'Not Retrieved' and gets them
from storage, finding them by package number and short package description.

7. Mailroom Staff gives packages to Resident.

8. Mailroom Staff marks packages as 'Retrieved'.

9. StonyMail stores updated package status in database

Entry Condition:

Resident has been notified about a package received for them, or has checked
StonyMail web site.

Exit Condition:

Resident has retrieved their package.
The database has been updated with the new package status.

Use Case Name: View Own Packages
Participating Actors: Initiated by Resident
Flow of Events:

Resident logs into StonyMail site. (include Log in to Web Site use case)

Residents accesses "View Received Packages" functionality.

StonyMail generates a list of packages received for Resident and sends it to
Resident.

Resident reviews the list of all packages ever received, grouped by 'Retrieved' status.
If Resident sees packages marked 'Not Retrieved', Resident picks up packages.
(include Retrieve Package use case)

wn =

o s
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Entry Condition:
Resident's account already exists.
Exit Condition:

Resident knows current state of all packages ever received for them.

Use Case Name: Change Resident Info
Participating Actors: Initiated by Resident
Flow of Events:

Resident logs into StonyMail site. (include Log in to Web Site use case)

Residents accesses "Change My Info" functionality.

StonyMail generates a page with fields showing thei r current info (name, emalil

address and campus phone number), as well as blank a password field.

4. Resident reviews the information present and changes any fields that need to be
updated.

5. If Resident wants to change password, Resident enters the desired new password in
the password field.

6. Resident submits the modified form.

7. StonyMail records the changes to the Resident's acc  ount in the database.

wnp e

Entry Condition:
Resident's account already exists.
Exit Condition:

Resident's info has been modified.

Use Case Name: Log in to Web Site
Participating Actors: Initiated by Resident
Flow of Events:

1. Resident visits main StonyMail page.
2. StonyMail shows a form asking for their name and pa  ssword.
3. Resident enters the name they gave previously and their password.
4. |If login valid, StonyMail allows access to site.

Entry Condition:

Resident's account already exists.
Exit Condition:

Resident has been authenticated to use the site.
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Use Case Name: Reset Forgotten Password
Participating Actors: Initiated by Resident
Flow of Events:

1. Resident visits StonyMail 'Forgot Password?' page.

2. StonyMail shows a form asking for the email address or campus phone number
supplied when signing up.

3. Resident enters either the email address or campus phone number they gave
previously.

4. If email address found in database, StonyMail sends email with secret link to
reset password page.

5. If no email address provided, but campus phone numb er found in database,
StonyMail sends voicemail with secret password rese t code.

6. Resident clicks link in email or enters password reset code on site and submits
password reset form.

7. StonyMail shows a form asking for a new password.

8. Resident chooses a new password, enters it, and submits form.

9. StonyMail records new password in Resident's accoun tin the database.

Entry Condition:

Resident's account already exists.

Exit Condition:

Resident password has been reset to a new password.
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StonyMail Use Case Diagram
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Object Model

Microsoft SQL Server

Microsoft Speech SDK

Core Notification
Resident Package Notifier
+ID : string +ResidentID : int +Package : Package
+Firstname : string +ShortDescription : string +Resident - Resident
+Middlelnitial : string +PackagelD : string Notify()
+Lastname : string +ReceiveDate
+Email : string +PickupDate
+CampusPhone : sting [ [*EmailNotifiedDate
+Address : string 1 =« [+VoiceNotifiedDate
+Password : string +SignedBy : string
+Store() +Store()
+GetResidentBylD() +GeneratelD()
+GetResidentList() +FindPackage()
; +GetPackagelList()
T
! |
1 mm-mo- ; EmailNotifier VoiceNotifier
l l
,,,,,,,,,,,, |
| [ +Notify() +Notify()
} N ‘
pBConnection | |\ L ______ )
+Database : string | «uses»
+Username : string !
+Password : string !
+Connect() !
+Disconnect() }
T
|
«usesy| }
|
,,,,,, |
! I
? ‘
! I
| |
|
! N
|

The program consists of two main systems, the Core system and the Notification system. The
Core system maintains the Resident and Package information within the database. The Resident
and Package classes are related such that one resident can have any number of packages. This
information is stored in the database through the DBConnection, which uses the Microsoft SQL
Server for the database. The Notification system contains the Notifier class and its two
subclasses, EmailNotifier and VoiceNotifier. Package is related to Notifier in that every package
that is logged in will result in a natification being sent. Notifier has two subclasses for the two
types of natifications that are used, one for email notifications and one for voice notifications. The
VoiceNotifier class uses the Microsoft Speech SDK to generate the sound file to be sent on-the-

fly.
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3.4.4 Dynamic Model
State Chart:

Notification
Statechart
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Entity Objects:
Package

Resident

MailroomStaff

DeliveryPerson

Boundary Objects:
Notification

PackageNumber
Website

LoginForm

UserinformationButton
UserIinformationForm

ViewPackagesButton

ViewPackagesPage
ContactUsButton
ContactUsPage
AddPackageButton
AddPackageForm

SearchPackageButton

SearchPackageForm

AddResidentButton
AddResidentForm

SearchResidentButton

SearchResidentForm
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A piece of mail that is too large to be placed in resident's local mailbox in
his/her building. Package is delivered by the DeliveryPerson to the
mailroom office. Package is signed by the MailroomStaff . Packages
are identified by package numbers.

A person living in Stony Brook University campus that can receive mail.
Residents are identified by name and address. Residents receive
Notifications of package delivery. Residents access the Website to
view their packages, change their personal information and reset their
password. Residents retrieve packages from the mailroom office.

A person that works in the mailroom office. MailroomStaff receives a
Package from the DeliveryPerson . MailroomStaff adds the Package
to the system. MailroomStaff searches for a Package when a Resident
comes to retrieve his/her Package . MailroomStaff gives the Package to
the Resident . MailroomStaff is identified by a name.

A person that delivers a Package to the mailroom office.

A Notification is either an email alert and/or voicemail message, that
informs the Resident that there is a Package waiting for him/her at the
mailroom office. Notification is sent to the Resident when a new
Package is added into the system.

A number assigned by the system to the new Package .

A Website allows a Resident to view their Packages online, change
their personal information and reset their password.

Form used for logging into the Website .
Button used by the Resident to access the UserinformationForm

Form used for changing the user information (eg. password, email
address and alert preferences)

Button used by the Resident to initiate the ViewPackages use case.
Page displayed in the ViewPackages use case.

Button used by the Resident to contact the MailroomStaff .

Page displaying mailroom office contact information.

Button used by the MailroomStaff to initiate the AddPackage use case.
Form used by the MailroomStaff to add a new Package to the system.

Button used by the MailroomStaff to initiate the SearchPackage use
case.

Form used by the MailroomStaff to search for a Package in the system.
Button used by the MailroomStaff to initiate the AddResident use case.
Form used by the MailroomStaff to add a Resident to the system.

Button used by the MailroomStaff to initiate the UpdateResident use
case.

Form used by the MailroomStaff to search for a Resident in the
system.
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SelectResidentForm
UpdateResidentForm

LogOutButton

MailroomStaffStation

ResidentStation

PhoneStation

Control Objects:
NotificationControl

AddPackageControl

SearchPackageControl

WebsiteControl

ResidentControl

Final Project Report

Form used by the MailroomStaff to select the matching Resident in the
system in order to update their information.

Form used by the MailroomStaff to update Resident information in the
system.

Button used by the MailroomStaff to exit the system.

Computer used by the MailroomStaff and hosts the Client Application
and the Website .

Computer used by the Resident to access the Website and check
email.

Phone used by the Resident to check their voicemail.

Manages the Notification use case on the MailroomStaffStation . This
object is created when the AddPackageControl is completed. It then
creates Notifications for email and voicemail alerts and sends them.

Manages the AddPackage use case on the MailroomStaffStation . This
object is created when the MailroomStaff selects AddPackageButton .
It then creates AddPackageForm and presents it to the MailroomStaff .
MailroomStaff fills in AddPackageForm and clicks the submit button.
After submitting the form, this object then collects the information from
the form, creates a Package and adds it to the system. The control
object then waits for the PackageNumber to come back from the
MailroomStaffStation . When the PackageNumber is received, the
AddPackageControl displays the PackageNumber .

Manages the SearchPackage use case on the MailroomStaffStation
This object is created when the MailroomStaff selects
SearchPackageButton . It then creates SearchPackageForm presents
it to the MailroomStaff . MailroomStaff fills in SearchPackageForm
and clicks the submit button. After submitting the form, this object then
collects the information from the form, searches the system for the
matching Residents and displays the corresponding Package
information to the MailroomStaff .

Manages LoginWebsite , ResetPassword , ViewPackages use cases
on the ResidentStation . This object is created when the Resident
accesses the Website . It then creates LoginForm and presents it to the
Resident . Resident fills in LoginForm and submits it. The control object
then waits for the authentication to come back from the
MailroomStaffStation . When the control object receives this
verification, it presents the Resident with UserinformationButton
ViewPackagesButton and ContactUsButton . When Resident selects
UserinformationButton , UserinformationForm is displayed. After the
Resident completes the form, the control object presents the three
buttons as above. When Resident selects ViewPackagesButton
ViewPackagesPage is displayed. After the Resident finishes viewing
the page, the control object presents the three buttons as above. When
Resident selects ContactUsButton , ContactUsPage is displayed. After
the Resident finishes viewing the page, the control object presents the
three buttons as above.

Manages the SearchResident use case on the MailroomStaffStation
This object is created when the MailroomStaff selects
SearchResidentButton . It then creates SearchResidentForm and

27



StonyMail by MailxOr

99

presents it to the MailroomStaff . MailroomStaff fills in

Final Project Report

SearchResidentForm and clicks the submit button. After submitting the
form, the control object then collects the information from the form,
creates SelectResidentForm with matching Residents . Once the
MailroomStaff selects the correct Resident , the control objects creates
UpdateResidentForm with the fields filled in with the existing Resident
information. Once the MailroomStaff modifies the Resident information
and submits the form, the control object then collects the information
from the form and updates the Resident information on the system.
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3.4.5 User Interface
(Navigation Paths and Screen Mock-Ups)

(™ StonyMail (Milestone 1 Pending) |Z||E|[Z|

StonyMail

Add a New Package

Search a Package

Add a Resident

Search Resident

Log Out

Figure 1: Main Screen
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Add a New Package

Add a New Package

Package No.: |P3”di”9

Resident Name: llzzet Zorlu

Resident Address: |Cardozo B32C
Arrival Date: |September <] [z =] [2004 <]

|Sma|lﬂmazun.cum box

Description:

Signed By: |Joe

Add Package

Figure 2: Add a New Package

™ package N... EE

Package No.:

3486

OK

A

Figure 3: Package No. Assigned Automaticaly
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Figure 4: Search Package

O Add Resident E@

Mame:

Phone:

Add a Resident

|Izzet Zorlu

Address: |Cardc:zc: B32C

6-2730

Add Customer

Figure 5: Add a Resident
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Figure 6: Search Resident

Final Project Report

35



StonyMail by MailxOr

SYSTEM
DESIGN



StonyMail by MailxOr Final Project Report

1. Introduction

1.1. Purpose of the System

The purpose of the system is to notify residents in a timely manner that there is a package waiting for
them in the mailroom office.

1.2. Design Goals

The design goals represent the desired qualities of StonyMail and provide a consistent set of criteria
that must be considered when making design decisions.

The following design goals are identified:

Using .NET Framework. The .NET Framework is a very robust programming environment
that allows different team members to use different languages that they are familiar with. In
addition, .NET integrates well with Windows-based systems, which account for a large
majority of the market share.

Dependency on freely available components. Microsoft Speech SDK is distributed free of
any charge or license. Therefore, the deployment cost is low.

Usability. The usage of StonyMail must be intuitive. The graphical user interface must be
designed so that the mailroom staff feels comfortable using the features. There must be no
need for a help document for this system.

Robustness. Since StonyMail has just a small set of interactions between the mailroom staff
and the system, all interactions must be designed so that the user cannot input invalid
information.

Accessibility. Package information can be easily accessed from the StonyMail website by
any computer connected to the Internet.

Real-time notification. The system must be able to notify residents of their package arrival
within a few minutes unless exceptional situations, such as network outage, occur.

1.3 Definitions, Acronyms and Abbreviations

Package: A piece of mail that is too large to be placed in resident's local mailbox in his/her building.
Resident: A person living in Stony Brook University campus that can receive mail.

RDBMS: A relational database management system (RDBMS)

SQL: Structured Query Language - SQL is a standard interactive and programming language for
getting information from and updating a database. Although SQL is both an ANSI and an ISO

standard, many database products support SQL with proprietary extensions to the standard language.

ODBC: Open DataBase Connectivity - A Microsoft standard for accessing different database systems
from Windows, for instance Oracle or SQL.

HTTP: (HyperText Transfer Protocol) - The protocol for moving hypertext files across the Internet.

Requires a HTTP client program on one end, and an HTTP server program on the other end. HTTP is
the most important protocol used in the World Wide Web.
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1.4 References

Problem Statement (previously submitted)

Requirements Analysis Document (previously submitted)

Object-Oriented Software Engineering, Second Edition by Bernd Bruegge and Allen H. Dutoit
Microsoft Speech Application SDK  <http://www.microsoft.com/speech/>

Microsoft Visual Studio .NET 2003 <http://msdn.microsoft.com/vstudio/>

Microsoft Data Engine <http://msdn.microsoft.com/vstudio/downloads/addins/msde/default.aspx>

Microsoft .NET Framework <http://msdn.microsoft.com/netframework/>

2. Current Software Architecture

As the StonyMail project is a CSE 308 Software Engineering project, there is no current mailroom
software to replace.

3. Proposed Software Architecture

3.1. Overview

Our system involves a mailroom client application, a backend database system, and a background
notification system. For the purposes of subsystem decomposition, we are breaking our system
down into 4 subsystems: Core, which abstracts database access for other classes, Ul, which
handles client application and web user interfaces, DB, which handles the physical database
access, and Notification, which handles resident notification tasks.

3.2. Subsystem Decomposition

During the subsystem decomposition of StonyMail, we divide the system into smaller subsystems
with a strong coherence. The different subsystems should have a loose coupling. The following
UML diagrams give an overview of the identified subsystems and their relations.

Tool Used : We used Microsoft Visio 2003 to draw the diagrams because we believe it is a much
more powerful tool than other available drawing software and it is provided as free through Stony
Brook MSDNAA Portal <https://msdn05.e-academy.com/sbu_ic/>.

The subsystem breakdown is as follows:

Core. The core subsystem contains all classes that are needed to process the input, and
model the packages and residents of StonyMail. All database access by other classes is
perfomed through the classes in this subsystem.

Ul. The Ul subsystem consists of classes that are responsible for the graphical user interface
to the mailroom staff (client application) and the residents (website).

DB. The DB subsystem contains the backend infrastructure classes that are needed for the
Core classes to access/modify the database.

Notification. The notification subsystem consists of classes that are responsible for notifying
the residents of new packages via email and voicemail.
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Figure 1: Subsystem decomposition of StonyMail (UML Class Diagram). For better readability,
we do not show the attributes and operations of the classes. The object model of the RAD
provides the classes in more detail.
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3.3. Hardware/Software Mapping

StonyMail is based on a client-server architecture. The client application resides on the mailroom
staff computer and communicates with the database server through ODBC. The mailroom web
server serves web pages to the computers that residents use through HTTP protocol via a web
browser.

Figure 2: Hardware/software mapping for StonyMail (UML deployment diagram)

3.4. Persistent Data Management

A database management system will be used to store package and resident information because
of the large amount of data that will need to be stored and manipulated; as referenced in the
problem statement, the mailroom office receives approximately 250 packages a day, which
corresponds to 250 records that must be stored.

Compared to an object orientated database management system, a SQL-based relational
database management system (RDBMS) is preferred because the declarative nature and limited
power of the SQL language provides good protection of data from programming errors, and makes
the high-level optimization, such as reducing I/O, relatively easy.

Microsoft SQL Server 2000 Desktop Engine (MSDE 2000) is preferred because it is a freely
available version of SQL Server and integrates well with the .NET Framework.
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3.5 Access Control and Security

Objects

Package Resident
Actors
MailroomStaff <<create>> <<create>>

getinfo getinfo

setinfo setinfo
Resident getinfo getinfo

setEmail

MailroomStaff are actors that are not authenticated to the system. Residents have to authenticate
first before they can log on to the website (to view their packages and to change their email
addresses). A Session object per authenticated resident tracks currently logged in users’ details.

3.6 Global Software Control

StonyMail is based on a client-server architecture that includes a client application that the
mailroom staff uses to interact with the classes of the Ul subsystem, a web site that residents can
use to access their package data themselves, and a notification system that runs in the
background to notify residents who have packages by phone and email. The client application is
largely GUI programming, which in .NET is based heavily around event-driven programming. The
web site can be accessed by multiple users and the existing IS web serving infrastructure is
internally multithreaded, but ASP.NET abstracts that functionality out in an event-driven way,
making our code used on the site event-driven also. The notification system could be made
event-driven (by waiting for messages from another subsystem), but for simplicity and so that all
access external of a module can be to the database layer only, we will have the Notification
subsystem periodically poll the database object for new packages, making it procedure-driven.
Since package delivery will be infrequent, but in large groups (a single delivery will typically be
many packages), as long as the polling interval is less than the time needed to send a voicemail
message (only one can be sent at a time), the delay polling will impose should be negligible.

3.7 Boundary Conditions
The starting, stopping and installing of the StonyMail system defines the boundary conditions.

Installing. MailxOr Team will install and configure the web server and database server on site.
Client application needs no explicit installation execution. Copying the executable StonyMail
client application into the local file system does the installation.

Starting. The mailroom staff starts StonyMail client application by a double click on a
‘StonyMail.exe’. Residents access StonyMail website by typing the StonyMail website URL
into the address bar of their favorite web browser.

Stopping. Pressing the “Exit” button on the main screen or closing the StonyMail window
stops the client application. Clicking “Log Out” link on any web page of the StonyMail website
logs out the resident.

4. Subsystem Services

At the moment, we provide no services in terms of operations for the subsystems.
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1. Introduction

1.1 Object Design Trade-Offs

Due to time constraints, while the system uses the Bridge pattern and is designed with
extensibility and modularity in mind, we will be primarily focused on implementing the planned
voicemail and email notification system. As a result, our design may skew more towards
these notification methods and may not account for all of the infrastructure necessary for
100% seamless plugin of other notification methods.

1.2 Interface Documentation Guidelines

We will be basically following the convention of the public class libraries in the .NET base
class library:

There are two types of casing, PascalCasing (for public elements), and
camelCasing (for private elements).

Classes are named with singular nouns and use PascalCasing.

Methods are named with verb phrases and use camelCasing.

Properties are named with noun phrases and use PascalCasing.

Fields (which will all be private) and parameters are named with noun phrases and
use camelCasing.

Errors will be handled with exceptions instead of return values, and the exception
classes will be named with PascalCasing ending with “Exception”.

In addition to the CLR requirements, our system design will follow these guidelines:

Our database classes and user interface classes will be created using the automatic
code generation features of Visual Studio .NET 2003.

When possible, we will use the same names for methods and properties as in
relevant classes in the base class library to make use of our classes as similar as
possible to use of base classes.

1.3 Definitions, Acronyms, and Abbreviations

Client: The mailroom client application mailroom staff use to operate the system.
Package: A parcel received addressed to a resident that is too large to deliver to the local
dorm mailboxes and which must be picked up manually in the mailroom office.

Resident: A student living on campus who can receive packages to a campus address.
StonyMail: The system we are developing to solve the problem of students who receive
package notifications well after the packages are delivered.

WebClient: The web site that resident's use to access the system.

1.4 References

Problem Statement (previously submitted)

Requirements Analysis Document (previously submitted)

System Design Document (previously submitted)

Object-Oriented Software Engineering, Second Edition by Bernd Bruegge and Allen
H. Dutoit
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Microsoft Speech Application SDK  <http://www.microsoft.com/speech/>

Microsoft Visual Studio .NET 2003 <http://msdn.microsoft.com/vstudio/>
Microsoft SQL Server 2000 Desktop Engine <http://www.microsoft.com/sql/msde/>
Microsoft .NET Framework <http:/msdn.microsoft.com/netframework/>

2. Namespaces

We are dividing our project into the following namespaces (the equivalent of Java
packages):

DB - This is the lowest-level namespace that encapsulates the functionality used by
the Core namespace entity objects to do the actual database manipulation.

Core — This namespace contains the fundamental entity classes that all higher-level
namespaces use.

Client — This is the mailroom client application and contains the Windows Forms GUI
classes.

WebClient — This is the web site that residents use to initially enter their information
and to manually check their package status.

Notification — This namespace contains the abstract base class used for notifying
residents through various communication mediums.

Notification.Email — This namespace contains the concrete implementation for
email notification of residents.

Notification.Voicemail — This namespace contains the concrete implementation for
voicemail notification of residents.

3. Class Interfaces

3.1 Design Pattern

We are using the Bridge design pattern within our Notification subsystem because we are
incrementally developing, testing and integrating this subsystem among different
members of MailxOr. This will allow us to develop the core functionality of our system to
interact with the EmailNotification system and later seamlessly integrate the
VoiceNotification system when it is completed. We can therefore have a version of the
program up and running before full implementation of the voicemail notification, which will
probably have the most issues to resolve during the testing phase of our development. In
addition, it would also be easier in the future to add additional notification methods such
as SMSNotification if needed.

The Bridge design pattern is chosen over the Adapter design pattern because our system
does not integrate any legacy code, although it could be said that the DBConnection
class in the DB namespace serves as an Adapter-like abstraction over the .NET
database functionality. Also, the Command design pattern is not used because we do
not have a common object that both the VoiceNotification and EmailNotification are
modifying; rather each has their own effect that is external to the system.
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3.2 Revised Class Diagrams

Tool Used: We used Microsoft Visio 2003 to draw the diagrams because we believe it is
a much more powerful tool than other available drawing software and it is provided as
free through Stony Brook MSDNAA Portal <https://msdn05.e-academy.com/sbu_ic/>.

The revised class diagrams are presented on the following page:
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The following is a description of the namespaces, classes and public fields/operations
present in the StonyMail System, as depicted in the ODD Class Diagram on the previous

page:

DB -- This is the lowest-level namespace that encapsulates the functionality used
by the Core namespace entity objects to do the actual database manipulation.
o DBConnection — This class is used to connect execute two types of
gueries, action queries that do not return a DataTable, and select queries

that do.

string ConnectionString — The database connection string to
be used when running action or select queries. This must be
set before calls to ExecuteActionQuery() or
ExecuteSelectQuery().

void ExecuteActionQuery(string SQLStatement) —

Executes a SQL query that does not return a DataTable
object.

DataTable ExecuteSelectQuery(string SQLStatement) —
Executes a SQL query that does return a DataTable object
and returns that DataTable.

Caore -- This namespace contains the fundamental entity classes that all higher-
level namespaces use.
o Resident — This entity class represents a resident in the database and is
used by other classes to manipulate resident data.

string ResidentlD — Represents the unique ID of the resident
within the database. In practice, this will most probably be set
to the resident's Stony Brook ID#. This ID also represents the
resident's login for the web site.

string FirstName — Represents the resident's given name.
string Middlelnitial — Represents the resident's single-letter
middle initial.

string LastName — Represents the resident's surname.

string Email — Represents the resident's email address they
wish to be notified at. This will be blank if the resident does
not wish to receive email notifications.

string CampusPhone — Represents the resident's campus
phone number they wish to be naotified at. This will be blank if
the resident does not wish to receive voicemail notifications.
string Address — Represents the resident's campus address
to which packages will be addressed.

string Password — Represents the resident's password for
use in logging into the web site.

void Store() — Stores the modified fields back into the
database row represented by this object, or inserts a new row
with this data in the case of a new record.

void Delete() — Deletes the database row represented by this
object.

void GetResidentBylID(string ResidentID) —  Fills this object
with the data from the specified Resident.

static Collection GetResidentList() — Returns a Collection
object filled with Resident objects representing all residents in
the database.

o Package — This entity class represents a package in the database and is
used by other classes to manipulate package data.
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string PackagelD — Represents the unique ID of the package
within the database.

string ResidentlD — Represents the ID of the resident who
this package is intended for.

string ShortDescription — Represents a short description of
the appearance of the package, for notification purposes and
also for help in later identifying it in the storage room.
DateTime ReceiveDate — Represents the date the package
was received in the mailroom.

DateTime PickupDate — Represents the date the package
was picked up by the resident. DateTime.MinValue if not
picked up yet.

DateTime EmailNotifedDate — Represents the date the
resident was notified by email. DateTime.MinValue if not
notified by email up yet.

DateTime VoicemailNotifedDate — Represents the date the
resident was notified by voicemail. DateTime.MinValue if not
notified by voicemalil yet.

string SignedBy — Represents the name given when signing
for the package as it was picked up. Empty string if not picked
up yet.

void Store() — Stores the modified fields back into the
database row represented by this object, or inserts a new row
with this data in the case of a new record.

void Delete() — Deletes the database row represented by this
object.

void GeneratePackagelD() — Generates the next sequential
PackagelD number from the database and fills the PackagelD
field with it.

void GetPackageBylD(string PackagelD) - Fills this object
with the data from the specified Package.

static Collection GetPackageList() — Returns a Collection
object filled with Package objects representing all residents in
the database.

Client — This is the mailroom client application and contains the Windows Forms
GUI classes.

(0]

MainMenuForm - This form gives the mailroom staff options as to what
part of the program they would like to use.

void Show() — Shows this form.
AddResidentForm — This form lets the mailroom staff add new residents
manually. This would normally be done by the student on the web site,
but can also be done manually by mailroom staff for students who are
not computer-savvy.

void Show() — Shows this form.
AddPackageForm - This form lets the mailroom staff add new
packages into the database.

void Show() — Shows this form.
SearchResidentForm — This form lets the mailroom staff search for
residents so as to display their info and get an automatic link to the
SearchPackageForm to see the list of packages they have received.

void Show() — Shows this form.
SearchPackageForm - This form lets the mailroom staff look for
packages by any criteria they wish.

void Show() — Shows this form.
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WebClient — This is the web site that residents use to initially enter their
information and to manually check their package status.

o HomePage — This page gives the resident options as to what part of the
site they would like to use.

void Generate() — Renders the HTML to be displayed to the
user and sends the page back to their browser.

o0 LoginPage - This page lets the resident authenticate so as to access
the other pages on the site.

void Generate() — Renders the HTML to be displayed to the
user and sends the page back to their browser.

o UserinfoPage — This page lets the resident create for the first time, or
update their personal information for use later by them to log in and by
the mailroom staff to route packages to them.

void Generate() — Renders the HTML to be displayed to the
user and sends the page back to their browser.

o ViewPackagesPage - This page lets the resident see a list of the
packages that they have received, those currently waiting for pickup and
those they have retrieved in the past.

void Generate() — Renders the HTML to be displayed to the
user and sends the page back to their browser.

Notification -- This namespace contains the abstract base class used for
notifying residents through various communication mediums.

o Notifier — This is an abstract base class used as part of the Bridge
pattern for the purpose of notifying users. This class lets additional
notification methods be easily plugged in to the system later on.

void Notify() — An abstract method for notifying users in some
manner in concrete classes that derive from Notifier.

Notification.Email _-- This namespace contains the concrete implementation for
email notification of residents.
o EmailNotifier — This is a concrete class for notifying residents about
received packages by email.
void Notify() — Notifies users by email about a retrieved
package.

Notification.Voicemail _ -- This namespace contains the concrete implementation
for voicemail notification of residents.
o VoicemailNotifier — This is a concrete class for notifying residents about
received packages by voicemail.
void Notify() — Notifies users by voicemail about a retrieved
package using Speech SDK.
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3.4 OCL Contracts
The following is are some instances of OCL contracts that our system will honor:

context DBConnection::ExecuteActionQuery() pre:
self.ConnectionString I=""

This OCL contract ensures that, when executing a query, the connection string has

already been set. A connection string must be set to reference the SQL Server
installation before invoking database calls.

context Package::GeneratePackagelD() post:
self.PackagelD !=""

This OCL contract ensures that when generating a new package ID for a received
package that none has been assigned thus far.
context Package::Store() pre:

Resident.GetResidentList->exists(r:Resident | r.ResidentID.equals(self.ResidentID))

This OCL contract ensures that when a package's data is being stored that there exists a
resident with the package's new resident ID.
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For this assignment we have basically implemented all of the core functionality of the StonyMail
system, such that we have a currently working subset of the program and can finalize the
features that require further testing later (such as the voicemail system).

Instead of Rational Rose, for round-tripping between diagrams and code, we are using Visual
Paradigm SDE Professional for Visual Studio. SDE integrates into Visual Studio and allows us to
more fluidly forward and reverse engineer to and from the diagrams within our IDE.

At first, we planned to round-trip using Visio directly, but we discovered that its Visual Studio
.NET UML support was limited to reverse engineering only and not forward engineering. We then
used our class diagrams to initially create the class "shells" we worked from, using SDE from then
on to roundtrip between class diagrams and code. As the implementations of many of our
functions are simple and amount to only a few lines, probably 40% of the lines of code in the
program originated directly from our class diagrams.

Another large chunk of code, probably 40%, came from automatic .NET generated code for
things such as database adapter classes and form designer code. This code remains virtually
untweaked by hand.

In some of the more concrete, less abstract sections of the program, such as the DB subsystem,
we had to modify the way we had planned out the interface between the higher-level classes and
the lower-level core .NET functionality to better map to the way .NET can efficiently manipulate
databases. Since we changed the DB code structure so much, the two classes that now make up
the DB subsystem required reverse engineering to generate diagrams in SDE. Most other
classes needed minor tweaks, including the Core classes which have had some of their externally
visible DB interfaces changed, and these have also been brought into SDE. At this point, we find
ourselves making most of these minor changes directly to the code and relying on the reverse
engineering functionality to keep the diagrams current, and not the other way around.

Other than the major changes to the DB subsystem, most of our manual coding work (about 20%
of the total code) involved filling in the method shells we already had. We've manually written
about 500 lines of code for about 20 different operations in about 10 classes. The most manually
typed code is currently in the Voice Notification subsystem and when fully fleshed out, it will
exceed all other sections in complexity by far, where we have to interact with Microsoft Speech
SDK to generate wave files and a communications library to talk to the modem to place phone
calls. Simultaneously, however, this is also the site of the most reused code, relying on 2
external pre-compiled libraries to provide needed functionality. The following page contains an
interesting snippet from the Voice natification subsystem used to generate the wave file to be
outputted over the voice system:
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pack.TheData.VoiceNotifiedDate = DateTime.Now; I'm

if (res.TheData.lsCampusPhoneNull())

return false;

if (res.TheData.CampusPhone.Trim().Length < 4)

string msg = "This message is for " + res.TheData.F

try

return false;

". You have a package waiting for you in the mailr
"in kelly quad. The package description is " + pa
" Monday through Friday, eight-thirty to six pm an
" the StonyMail system. Thank You!";//message to b

if(res.TheData.FirstName.Trim().Equals(") && res.
throw new Exception("No Name Detected");
if(res.TheData.CampusPhone.Trim().Equals(""))

throw new Exception("No campus phone detected");

SpeechStreamFileMode SpFileMode = SpeechStreamFile

SpFileStream SpFileStream = new SpFileStream();
SpFileStream.Open(fileName, SpFileMode, false);

speaker.AudioOutputStream = SpFileStream;
speaker.Speak(msg, SpFlags);
speaker.WaitUntilDone(Timeout.Infinite);

SpFileStream.Close();

catch(Exception)

return false;

Final Project Report

ark it, even if it fails...

irstName + " " + res.TheData.LastName +

oom office in the hamilton building, " +
ck.TheData.ShortDescription + ". You may pick up yo
d Saturday ten to two pm. This voicemail was genera
e generated

TheData.LastName.Trim().Equals("))

Mode.SSFMCreateForWrite;

ur package " +
ted by " +
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This is our current voice notification method that generates the wave file to be outputted out
to the phone. We experienced issues connecting to our cell phones using Bluetooth, and
plan during the testing phase to find a way to potentially use a networked computer hooked
up to a landline off-campus to place the voicemail phonecalls. As of now, however, this code
generates the wave file from the Package and Resident objects given to it.

This code is also an example of how we reused code within our project. .NET provides us an
easy infrastructure for including external libraries within our project, and did not require us to
copy and paste any actual lines of code written by others into our project to utilize the
imported functionality. Because .NET is entirely object-oriented, like Java, to use imported
libraries, you just need to instantiate and invoke methods on the created objects. To
leverage this external library and others such as TAPIEXx (used to start the physical phone
connections), we wrote a total of about 300 lines of code.

This is an example of our use of iterative, incremental programming. Since we had this class
share a common base class with the email notification class, we were able to use the Bridge
pattern to generalize the interface from the higher-level classes down to the notification
classes. We developed the email notification first, a simpler task. Once we had this working,
we were then able to easily integrate the voicemail notification as we developed it. Also,
besides coding the program in stages, people would make sure that their designated
subsystem of the program was at least stable before committing it to our shared codebase,
so that we have a testable version committed to CVS at all times.

We have not optimized any part of the code at this point, as most of the "waiting" involved is
not CPU-limited, but rather the network involved when sending email notifications and
especially the phone system involved when sending a voicemail, which can take up to 2
minutes to send, including navigating through the campus voicemail system and playing the
voicemalil to be sent in real-time. These are mostly factors external of our control and are
inherent in the system.

In summary, we currently have about 2000 lines of code in our program: about 1000 of which
is in the Client subsystem, 500 in the Core subsystem, 300 in the DB subsystem, 50 in the
base Notifier subsystem, 50 in the Notifier.Email subsystem, and 100 in the Notifier.Voicemail
subsystem. Our code is 80% automatically generated and 20% manually coded, with the
automatically generated code split 40%/40% between Visual Studio .NET-generated code
and SDE-round-tripped code.
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SDE being used within Visual Studio to examine the DB class diagram.

Final Project Report
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Test Objectives:

Our development is split between multiple people working on code in their own working folder on
their own machines. Each is segmented into their own separate part of the program with some
working on core classes shared by all. Although our design was extensive and planned out the
full structure of our system, there are implementation-level decisions that had to be made based
on the specifics of .NET and the way it accesses databases and such. Therefore, we were forced
to make changes to our core classes. This kind of change, due to infrastructure differences that
cannot necessarily fit within the current class interfaces, can sometimes ripple, requiring the
person making the change to try to make appropriate fixes to the classes using his class. This
has largely been minimized, but is unavoidable when using technologies such as these for the
first time as you determine what the best practical design is for your bottom-level classes. Due to
this, our testing is most geared towards ensuring that if the bottom-level public interface must be
modified for efficient operation, the higher level functionality that uses it can be efficiently tested.

Code Coverage and Approach:

We achieve full code coverage in the areas we have set up for automatic testing. The Core
classes are tested as well as all Notification classes. The only things not tested are those that
cannot be analyzed with tools such as NUnit (the .NET equivalent of JUnit), the GUI interface and
external interactions of the system, such as the emails and voicemail wave files generated by the
system, whose success or failure of these elements are foreign to the classes that invoke them
and must be verified manually, and the hundreds of IDE-generated elements that populate the
DB core classes, which would be too numerous and transient to generate useful tests for. In the
test cases where manual testing was required, we list the reasons why below and the result of
those tests. Summaries of functions are listed at every test.

* Green lights on the GUI show that the test was successful. As of final check, everything is
working perfectly and the expected results are the same as actual results. Therefore, at this
position, our verification is complete.

Schedule

The test was spread over a 2 week period, where every sub-system was individually tested, and
then placed into integrated system test. Each individual test was done by the person, who
implemented it. Then integration testing was done by the main coders. With the addition of bug-
fixes, and incremental updates, the update/test cycle finished in 3 weeks.

1% Week: Resident (Alex), Package (Ahmet), Email Notification (Izzet), Voice Notification tests
(Wally & Matt) and fixes. [11.01.04 - 11.07.04]

2" Week: Updates applied, units re-tested and fixed [11.08.04 - 11.14.04]

3" Week: Integration Testing (Ahmet and Alex), Regression Tests under extreme conditions
[11.15.04 - 11.22.04]

Decomposition

Resident and Package classes use DB Subsystem to access to database. They have
necessary fields to add and update rows in the database.

Email and Voice Natification classes use the Resident and Package classes to obtain the
necessary details from database, and to update the natification date fields of the rows.

DB subsystem mainly consists of code generated by Visual Studio .NET and can be
checked and updated via the development environment.

CVS

All the coders have submitted their changes to the CVS regularly. The goal, at each
submission, was to ensure that build is always preserved and application compiles correctly. The
final running application is on the CVS.
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NUnit
Derived from JUnit, NUnit is a powerful unit-testing framework developed for .NET. In
addition to this, NUnit is one of the most reliable and easy-to-use freeware tool available on the
market.
The greatest advantages of the NUnit v2.2 are:
Supports all the .NET languages, such as VB.NET, C# and J#
It is also written in C#, so similar syntax and more samples available
Supports attributes and other reflection capabilities

We have been using C# for our entire project. Attribute/Reflection support of the NUnit
made it easier for us to write in test-sub-classes into our code which would test the functions
within that original class. This way we were able to implement higher integration test cases easily,
without actually altering our original methods.
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Unit Testing: Email Notification
Objective: Test whether a resident with a valid email address is notified via email.

Summary: Email Notification system sends out emails to the residents, notifying them of their
packages in the mailroom office. Verification will ensure that component can check for invalid
emails and notify the caller for any errors, without crashing.

NOTE: NUnit cannot evaluate the actual success of the email transmission; the unit testing done
here is merely to ensure the proper functioning of the email generation methods.

Design Test Cases:

A sample resident with an invalid email address is created (should return false).
A sample package with valid package description is created (should return true)
Email notification is initiated (should return true)

Test Case Code (only InvalidEmailAddress case isin  cluded in this

document):
[Test]
public void InvalidEmailAddress()
{
Resident r = new Resident();
r.ResidentID = 99999;
r.FirstName = "John";
r.LastName = "Black";
r.Email = "this is not a valid email address";
Package p = new Package();
p.ShortDescription = "Small Amazon.com Box";
Notification.Email. EmailNotifier n = new
MailxOr.StonyMail.Notification.Email. EmailNotifie rQ);
if (!(n.Notify(r, p)))
Assert.Fail("Invalid Email Address");
}

Test Results:

The resident and package initialization test cases worked fine.
The invalid email address test case threw an exception as it was supposed to.
The valid email address test case actually sent an email and the email was received.
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Unit Testing: Voicemalil

Type Of Testing: Unit testing for voicemail notification component

Objective: The objective of this test case is to test if the voicemail notification component of the
notification subsystem is functional. We approach this by testing if the VoiceNotifier.cs class
returns the expected output given erroneous data.

Summary: Voice Notification system creates the WAVE file which is transferred to the phone-
line with the TAPIEX component of Windows. Verification ensures that the component can create
the file and notify the caller for any errors that arise, without crashing.

NOTE: NUnit cannot evaluate the actual success of the phone call transmission, the unit testing
done here is merely to ensure the proper functioning of the voice generation methods.

Designing Test Case:
Preconditions: All necessary has been instantiated; The given Resident object must reference a
non-empty first name or last name, as well as a non-empty phone number.

Test Results:

The voicemalil notification system successfully determined the validity of the data passed to it,
and was able to successfully generate a voice wave file for the valid data given to it.
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Unit Testing: Resident
Objective: Test whether the Resident class works properly or not.

Design Test Cases:

A sample resident with valid resident information is created (should return true)

A resident is added into the system (should return true)

A duplicate resident addition is tried, to see if failures are detected by class (should return false)

Summary: Resident object has necessary fields to keep info on residents. It also has
connection to the SQL Server through the DB Subsystem. The tests ensure that this object can
interact with the database and add a new record, update the existing one and detect existence of
duplicate record.

Test Case Code (only AddRecord case is included in this document):

[Test]

public void AddRecord()

{
Random rand = new Random();
Core.Resident r = new Core.Resident();
r.TheData.ResidentID = rand.Next(30000);
r.TheData.FirstName = "John";
r.TheData.LastName = "Smith";
if (!(r.Update()))

Assert.Fail("DuplicateRecord Exists!");
}

Test Results:

Every test was successful. Resident class was able to detect errors and report back to the caller
properly.
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Unit Testing: Package

Objective: Test whether the Package class works properly or not.

Design Test Cases:

A sample package with valid package description is created (should return true)

A package is added into the system (should return true)

A duplicate package addition is tried, to see if failures are detected by class (should return false)

Summary: Package object has necessary fields to keep info on packages of the residents. It
also has connection to the SQL Server through the DB Subsystem. The tests ensure that this
object can interact with the database and add a new record, update the existing one and detect
existence of duplicate record.

Test Case Code (only DuplicateRecord case is includ  ed in this document):

[Test]

public void DuplicateRecord()

{
Core.Package p = new Core.Package();
p.TheData.ShortDescription = "Small Amazon.com Bo X"
p.TheData.PackagelD = 1;
p.TheData.ResidentID = 1;
p.Update();
p = new Core.Package();
p.TheData.PackagelD = 100;
p.TheData.ResidentID = 1;
p.TheData.ShortDescription = "Small Amazon.com Bo X"
if (p.Update())

Assert.Fail("Duplicate address should have been
there!");
}

Test Results:

Every test was successful. Package class was able to detect errors and report back to the caller
properly.
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Integration Testing:

For integration testing, we decided not to use NUnit, as much of the testing involves work with the
GUI, which we are not testing automatically. We manually stepped through a typical use of the
program:

We created a resident, created a package for him as if it was received, noted that the email and
voice notifications were successfully generated, closed and reopened the program, searched for
the package as we would when the resident comes to retrieve it, and successfully displayed the
package information. At this point, we would hand the relevant package to the resident. Our
program, therefore, was able to integrate all of its segments to successfully perform its intended
functions.
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System Testing: Performance Volume Test

There are not many performance bottlenecks in the program as there is going to be one user-
interface terminal that will queue up sparsely-spaced actions to be performed sequentially. The
only variable we could adjust to test for performance was number of rows present in the
database:

By comparing the value of Environment.TickCount before and after database accesses, we
could determine how much time had elapsed during various operations. What we found was that
the time taken for operations ranging from adding a new package to searching for packages as
we increased the number of package rows present beforehand from 10 to 10000 was basically
the same, falling within the sampling margin of error observable when repeating these operations.
This is attributed to the nature of the database indexes, for which we would expect operations to
scale logarithmically in time complexity as they increase linearly in data size.

As 10000 packages per year is probably on par with the level of activity we predict the program
will receive when deployed, we do not foresee any performance problems developing over time.
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System Testing: Installation Test

Our installation currently requires two system components to be installed manually, SQL Server
and the Speech API. Once these system components are in place, a user deploying our system
can use our installer, generated by Visual Studio .NET, to install the client application:

We have tested our application on each of our development machines, and have found it to work
successfully.
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User’'s Manual

http://www.izzetzorlu.com/stonymail/
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How to Use This Manual

This manual has been produced to encompass all aspects of the StonyMaiesofiwa
includes the features for both the Mailroom Staff and Residents.sédtion for the Mailroom
Staff discusses how to use the StonyMail client applicatioaugr which packages can logged
in and marked as picked up. The section for the Residents discussés tsmvthe StonyMail
website, where package history can be checked. While it is unnecessary fesittent® to read
the Mailroom Staff section, it is recommended that the Mailr&aff read the Resident section
in order to fully understand what the program accomplishes, and to faioivarity with all

parts of the system so that they can provide assistance to Residents ifrgecessa
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Part | — For Mailroom Staff

Installation:

The StonyMail system will run on any Windows operating systém .NET Framework
1.1 installed, such as Windows XP Service Pack 2. The StonyMadmnsywill be installed on
the client machine by the MailxOr team. However, the program is not conepliatl can be set
up by someone outside of the MailxOr team. It is necessamhdodatabase machine to have
SQL server installed. The StonyMail software will then awttcally configure the database, as
well as set up the .NET framework so that the software estaliun. To perform a self-install,

follow the following steps:
1.) Visit http://www.izzetzorlu.com/stonymaibind download the “Installation File”. A

direct link to the “Installation File” that is available on timéernet for download is

http://www.izzetzorlu.com/stonymail/stonymail.zip

2.) Unpack the .zip file.
3.) Launch StonyMail by selecting the “Mailx0Or.StonyMail.Clientem. This will

launch StonyMail.
4.) StonyMail is now installed. It can be run by following the nnstions in

“Launching the Program” on page 4.
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Launching the Program:

The StonyMail software is launched by running the executdéleWhen the program is
launched, the user will be greeted with the Main window, shown in figure 1.1 below.

Figure 1.1 — Main Window
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Adding a Package:

To add a package to the database, from the Main window, click tdd @ANew

Package” button. This will bring up the Add Package window, shown in figure 1.2 below.

Figure 1.2 — Add Package Window
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You can now search for the Resident in the system by typing the Resident’s rathe int
text box under “Enter Resident Name:”. As the name isdtypethe list of students below will

update to reflect only the matching names, as shown in figure 1.3 below.

Figure 1.3 — Searching for a Resident

Complete the search for the Resident’'s name. Be sure to opatitte address to the
address on the box in the event that two Resident’'s have the same liaanResident is not
found in the system, either the name has been spelled differetitly Resident is not present in
the database. In the case of the latter, a Resident can be addedsystem by following the

steps outlined in the “Adding a Resident” section on page 11.
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Once a Resident’s name has been located, select that Résidinible-clicking on the

row containing his/her information, as shown in figure 1.4 below.

Figure 1.4 — Selecting a Resident

Selecting a Resident will bring up the Package Information windbawn in figure 1.5

below.

Figure 1.5 — Package Information Window
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The Package Number is listed as pending; it will be giver time form has been filled
out. The Resident Name and Address are already filled in and dammadbdified. The arrival
date is set to the current date on the client machine, though liecanodified in the event that a
package is being logged in on a different date from when it arrifé@. Mailroom Staff must
fill in the Description section with a short description, and muisthiir name in the Signed By

section, as shown in figure 1.6 below.

Figure 1.5 — Package Information Filled In

Once the form has been completed, click on the “Add” button to add thegpaitkéhe
system. This will place a record of the package into the datarasassign the package a
package number. This number will be shown in a small pop-up window, showguia fi.6

below. This number should be written on the box for later identification.

Figure 1.6 — Package Number Window
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After clicking “OK”, the program will return to the “Add Bkage” window so that
another Resident can be searched for. To return to the Main window, clickithéhe top right

corner of the “Add Package” window.

Searching For a Package:

To search for a package in the database, from the Main window,tlckc“Search a
Package” button. This will bring up the Search Package window, shown in figure 1.7 below.

Figure 1.7 — Search Package Window
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It is now necessary to search for the Resident that isstoge package in the system.
Do so by typing the Resident’'s name into the text box under “BResrdent Name:”. Their
name should be acquired by checking their student identification éardhe name is typed in,
the list of students below will update to reflect only the matchiames, as shown in figure 1.8

below.

Figure 1.8 — Searching for a Resident

Complete the search for the Resident’'s name. If there isthmmeone Resident with the
same name in the system, be sure to verify which one it ishbgking their address. If a
Resident is not found in the system, either the name has bdlenl sliéerently or the Resident
is not present in the database. In the case of the latt@sideRt cannot receive a notification
unless they are in the system, so this should not occur.
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Once a Resident's name has been located, a list of all packéfdse shown. A
package has not been picked up yet if the leftmost column (Pick W) Batmpty. Double-
click on a row containing a package that has not yet been picked weeassahe Pick Up
Package Information window for it, shown in figure 1.9 below.

Figure 1.9 — Pick Up Package Information Window

From the window, obtain the Package ID Number. Use this number to locate the package

in the storage area of the Mailroom facility and present the package testieR.

To mark that the Resident has picked up his/her package, click ttieUPT button on
the Pick Up Package Information window. Doing this records themudate and time of the

client machine in the database showing when the package was picked up.
Completing this brings one back to the Search Package window, wderman search

for another package. If you wish to exit the Search Package winticknvthe  in the top right

corner of the “Search Package” window.
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Adding a Resident:

To add a Resident to the database, from the Main window, clickAithé & Resident”

button. This will bring up the Add Resident window, shown in figure 1.10 below.

Figure 1.10 — Add Resident Window

Fill out the form with complete information for First name, Laatme, Email address,
campus Address, Phone number, and a password the Resident will usessirgcthe website.
The Middle name field is optional. After the form has been completely filledidh, tble “Save”

button, and the Resident will be immediately added to the database.
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Searching for a Resident:

To search for a Resident in the database, from the Main windak, the “Search

Resident” button. This will bring up the Search Resident window, shown in figure 1.11 below.

Figure 1.11 — Search Resident Window
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To search for a Resident, type the Resident’'s name into thebdexunder “Enter
Resident Name:”. As the name is typed in, the list of studeitsv will update to reflect only

the matching names, as shown in figure 1.12 below.

Figure 1.12 — Searching for a Resident

Note that when searching for a Resident’'s name, the progrdmmafth the string
entered to any substring of the names in the database. For examfigure 1.12 above,
although “an” is typed in, not only names that start with “argé drsplayed. All names

containing “an” somewhere within them are displayed.
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Editing Package Information:

To edit a package’s information, first search for a packagessibed in “Searching For
a Package” on page 8. Follow the steps listed there until tikeURicPackage Information

window is displayed, shown in figure 1.19 above.

The information in the arrival date, description, and signed lysfia this window can
then be modified. Click the “Save” button to save the updated informatibaut marking the
package as picked up. To return to the Main window, click thie the top right corner of the

“Search Package” window.

Exiting the Program:

To exit the StonyMail program, click the in the top right corner of the Main window,

shown in figure 1.1 above.
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Part || — For the Residents

Installation:

No specific software need be installed in order to accesStthre/Mail website. The
website can be accessed with any Mozilla based web browpporting 128-bit encryption,
such as Microsoft Internet Explorer 5.

Launching the Program:

To access the StonyMail system online, open your web browsey@athe web address

http://www.sunysb.edu/stonymaihto the browser. This will bring you to the StonyMalil

homepage, shown in figure 2.1 below.

Figure 2.1 — StonyMail Homepage
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Accessing Package History:

You need to log in to the StonyMail website to view your packageritisenline. To log
in, enter your campus email address (which is registered wittathpus for your notifications)
and your password in the proper fields. For security purposes, your password vaitl @pptars
instead of the actual characters, as shown in figure 2.2 below.

Figure 2.2 — Log In Information Completed
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After logging in successfully, you will be presented with a screen thagligpackages in
the database that have been received by the Mailroom Officedior Yhey will be listed in a
table format, as shown in figure 2.3 below, with a package numberipdesgrarrival date, and
the name of the Mailroom Staff that signed for the package. Thealkso a column for the
pickup date, which will contain either the date and time that the gackas picked up if it has
been picked up, or will read “Not Picked Up Yet” in red if the pgekhas not yet been picked
up.

Figure 2.3 — Viewing Package History

When you are done looking at your package history, you can log ailickiyng on the
“Log Off” button underneath the table. This will log you out of then$Mail system and bring
you back to the homepage.
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Retrieving Password:

In the event that you forget your password, click the link on the pagee(shown in
figure 2.1 above) that says “Forgot my password”. This wik tadu to a page where you will

be asked to enter your campus email address, shown in figure 2.4 below.

Figure 2.4 — Forgot Password Page
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Enter your campus email address in the text field and clickSed Password” button.
Your password will be sent to the email address you provided, and {fdewerought to a page

confirming the email address that the password has been sent to, shown in figurev2.5 bel

Figure 2.5 — Password Sent Confirmation

Retrieve your password by checking your email account, and tHew fible instructions

to log in outlined in the section “Accessing Package History” on page 16.

Exiting the Program:

Closing your browser will automatically exit you from the program.
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Glossary

Address: a Resident’s campus address, consisting of a building name and room number.

Client application: term used to refer to the StonyMail software used in the Mailroom Office to

log in packages and maintain the database.

Description: a short description of a package used in notifications and in the database to let a

Resident know what the package is.

Email address:the email address on file with the StonyMail system, used for sending email
notifications and logging in to the StonyMail website, most likely a campus ema

address.

Mailroom Office: location on campus where mail is delivered and where Residents must pick

up items too large to be placed in their dormitory mailboxes.
Mailroom Staff: an employee of the Mailroom Office on the college campus.
MailxOr Team: the development team responsible for writing the StonyMail software.
Package ID:a package number.

Package number:a number assigned to a package for identification and retrieval purposes in

the Mailroom Office.

Password:a code to allow a Resident to access their package history on the websitefamique

each Resident.

Phone number:a Resident’s phone number, used for sending automated message notifications,

most likely a campus phone number.

Resident: a student enrolled in college that is living on campus.

Website location online where Residents can check their package history.
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POWERPOINT SLIDES

What is Stony Mail?

Revolutionary software by MailxOr
Team.

Better functioning mailroom office.
Real time notified residents.

Phone
E-mail

What is the Current System?

Fails to inform residents real time .
Minimum delay of 1 day .
You need a slip.

Paper & pen system.
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Why Stony Mail ?

No more slips!
No more delays!
Instant phone notification!

Instant email notification!

Why Technology?

Different programming languages
Ease of use

Automatic code generation

Availability of external libraries

NOTE: , class,

 see th
Class Interfaces section of the ODD.
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( 9
/
3
3

[Resident doesn't want [Resident doesn't want

email notification] phone notification]

[Resident wants
email notification]

[Resident wants
phone notificatior]

[Packages waiting in queue]

Deployment Diagram

MailroomStaffStation

ResidentStation

etrenteseer
P [
| WebServer !

MailroomDatabaseServer

\
\
\
\

Note: In practice, the MailroomStaffStation, the MailroomWebServer

but this is not required, especially if there are multiple
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Voice Generation

Code

SpeechStreamFileMode SpFileMode =
SpeechStreamFileMode.SSFMCreateForWrite;
SpFileStream SpFileStream = new SpFileStream();
SpFileStream.Open(fileName, SpFileMode, false);
speaker.AudioOutputStream = SpFileStream;
speaker.Speak(msg, SpFlags);
speaker.WaitUntilDone(Timeout.Infinite);
SpFileStream.Close();

VoiceNotifier class

Microsoft Speech SDK 5.1

Testing

Unit Testing: NUnit

Integration Testing

System Testing

Stony Mail Manual

Well-Organized
Easy Troubleshooting

Helpful Pictures
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POWERPOINT SLIDES

Questions?

93



StonyMail by MailxOr Final Project Report

MAINTENANCE & IMPROVEMENT

In the weeks since our last assignment, our program has remained mostly stable. The major thrust of our
recent work had gone towards beautifying the interface so the screenshots seen in the video would look
better and be more impressive during our presentation. There was some other work done by Ahmet to
optimize the web site and notification systems somewhat, but overall the bulk of our coding work since
then has been to implement the physical phone-calling component of the voice notification system. We
have had the system generating the appropriate wave files since our major group coding meeting over a
month ago, but had yet to find a reliable system for connecting to our cell phones over either Bluetooth or
infrared. Since that time, we have worked to set up Alex's computer remotely as a server, as he is
connected to both broadband internet access and, more importantly, a landline phone line, of which we
have had great success placing phone calls. This was our last major systemic obstacle, and, having
been resolved, makes our program feature-complete as originally advertised.
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LIST OF REVISIONS

Project Description
Added references, in section 6 on page 5

Requirement Elicitation & Analysis
Added class diagram description, in section 3.4.3 on page 23
Added control object, ResidentControl, in section 3.4.4 on page 27

Object Design
Added OCL contract descriptions, in section 3.4 on page 49

Coding and Optimization
Extended snippet of interesting code, on page 52
Explained use of reused functionality, in paragraph 2 on page 53

Testing
Added summary of decomposition, in section ‘Decompostion’ on page 56
Added testing schedule, in section ‘Schedule’ on page 56
Added description of NUnit, in section ‘NUnit’ on page 57
Added summary of the specific functions, in section ‘Summary’ on pages 58, 59, 60 and
61

Added expected results of the specific functions, in section ‘Summary’ on pages 58, 59,
60 and 61

Delivery
Added starting URL and download instructions, on page 69
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CONCLUSION

For the most part, our system has turned out the way we'd hoped. Featurewise, database entry by the
mailroom staff is as expected, natifications are sent out properly to both email and phone destinations
and the resident is able to check his or her package status online. We got these features done following
the core of this course's structural push, incremental development. The program leapfrogged from one
completed layer to the next, always expanding its functionality while remaining a whole compilable
system at each hop.

We began with the database functionality at the core, which was necessary before other modules could
be coded. We could have simply created shells for the Package and Resident classes and had people
begin work on coding the higher-level classes before those classes were implemented, but to have
iterative development we had to actually have such classes working first. After implementing the core
structural functionality, we moved on to the next phase where we got our client application data entry and
search functionality going. At this point, we could enter and see the data and ensure that these core
namespace classes were wired up correctly and could provide data to other classes properly. From
there, we were able to branch off at our group meeting, in no small part due to our use of CVS, with Izzet
getting the email notification system working, Wally, Matt and Alex working on voice generation, and
Ahmet getting the web site going, and Joe ensuring our diagrams were all up to date. Our next build
contained the combined effort that produced all of these features and was a large milestone for the
project.

After this point, the program was basically intact, with the only thing left to develop being the system for
actually sending the wave file out over a voice modem as a phone call. This was where we hit the most
shags as a group. At the group meeting, we had done some preliminary tests with cell phones in an
attempt to connect from our computer to the cell phone over Bluetooth or infrared, but we couldn't find a
reliable combination of computer and cell phone between all of us that would actually connect more than
50% of the time. We did further tests over the next few weeks, but ultimately had to give up on that plan
and instead host the application on Alex's desktop computer at home, permanently connected to both a
cable modem and a landline phone through its voice modem. Although we ultimately managed to find a
solution, this experience has taught us the importance of resolving such fundamental technology issues
at an early stage in a project, as they can often dictate shifts in core approach depending on how well you
manage to mitigate them. Had we not been able to solve the problem in this way, we would have had to
shift our goals for the project away from what was the star feature, the voice notification, something none
of us wanted to do.

Even so, there are more features that would be nice to add given more time. Support for text messaging
to cell phones through SMS would be a great thing, as students are becoming increasingly dependent on
SMS as a replacement for email and voice calls to receive non-urgent information while on the go.
Students who receive packages often may prefer the unobtrusiveness of an email notification, but the
convenience of receiving the message wherever they are, which SMS provides. Other potential features
could include the ability for the application server not just place outgoing calls, but also receive incoming
calls, allowing students to access their package information the way students can access school closing
information now by calling 632-SNOW (ours could possibly be 632-MAIL). Along similar lines would be
WAP support, to provide a web interface browsable from cell phones that would provide similar
functionality to the standard web interface, allowing students to check their package status remotely
without using up their minutes. Other features such as reminder calls for packages that haven't been
picked up for some time could be useful, as would be support for running the mailroom client application
on multiple computers (this isn't necessary in the Stony Brook mail office, but could be in a mailroom with
more throughput).

This project has been a benefit for all of us, as it's given us valuable experience you don't get in other
classes towards working on a project of sufficient scope with a fairly large group. The grind of teamwork
has been a lesson for us all, having to come to agreements on the direction we take certain things, and
having to synchronize our class schedules to meet, probably as difficult for 6 people, some of who live off
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campus and some of whom work, to come to a consensus about as any scheduling conflict in the
business world. It was also valuable in that we got public speaking experience having to present our
project to the class and define, not just the technical aspects of our system, but what it was that made it
unique and valuable to the end user. We feel we have created something that could truly be useful and
improve the lives of those who use it, and hope that, through our talks with the mailroom staff, we can
actually get our system implemented at some level. Overall, this has been a positive experience for us,
and we hope it can become a positive experience for all who receive packages here on campus.
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EXTRA CREDIT

Probably the most fundamental way in which we tried to ensure quality within our project was choosing a
good idea in the first place. We specifically wanted to avoid the trap of creating a "yet another" program,
yet another inventory system, or yet another e-commerce site and such, as these are common themes,
even in other CSE classes, and we wanted to do something, not just unique, but potentially valuable as a
separate product from its development for this class. We luckily had many interesting ideas to pick from
between the 6 of us, but we chose Izzet's idea for mailroom software that he had been thinking of well
before this class based on his experiences with the mailroom office. 1zzet has had packages arrive for
him while not receiving the slip in his mailbox until the next day and not going to check his mailbox until a
few days after that, potentially receiving packages 3-4 days late. It was this that inspired him as a
computer science student to realize there had to be a better, more automated way to handle package
notifications. Because our program addressed a real concern felt by some of our group members (Ahmet
has had the same experience), we feel it holds more weight as a project, with potential to be used, not
just in "the real world", but potentially right here at Stony Brook. 1zzet has talked with staffers in the
mailroom office, and they seem interested in StonyMail (if possibly somewhat worried about their jobs,
which aren't actually in jeopardy with the system), so hopefully our desire to see the system used in
practice will play out during this or next semester.

One of the more major decisions we made early on was the decision to use .NET instead of Java. This
decision was made only after much deliberation and gnashing of teeth between all group members over
the course of a few days, as half of the group only had experience with Java (Wally, Matt and Joe), while
half (Ahmet, 1zzet and Alex) had used .NET extensively and felt it was superior in many ways and would
make our lives easier as a group, even factoring in the time to get people up to speed with the
environment and the syntax. We originally had planned to use one of .NET's features allowing for
multiple languages to be used within the same project (even allowing for inheritance between the
languages), with those more comfortable using J#, a Microsoft language that mirrors Java's syntax to help
those more comfortable with Java transition. Ultimately, however, we decided that for simplicity we would
standardize on C#, as the syntax is fundamentally similar to that of Java, and the parts of the system
being developed by Wally, Matt and Joe were less dependent on calls to standard libraries they wouldn't
have experience with, but rather to calls in imported libraries such as SAPI and TAPIEXx (libraries we
could only use because we chose .NET, incidentally), that none of us would have experience with anyway
until we looked up the API documentation. This solution ended up working out for us as we were then
able to leverage .NET's productivity enhancements, using features such as automatic code generation,
which made us type-safe database interface objects automatically (probably our biggest time-saver),
properties, to eliminate unnecessary getter and setter methods throughout and enhance legibility in code
that would use such methods, events to make GUI coding simpler, and delegates to facilitate threading in
a much easier manner, useful to us in the notification system. We were also still able to find all sorts of
tools such as Visual Paradigm SDE for round-tripping with diagrams and NUnit to serve as an equivalent
to JUnit, facilitating unit testing within the .NET environment, as well as robust database support with a
SQL Server Desktop Engine installation on our local machine, which we've found to be easier to use and
more responsive than the Sybase database server in the TransLab. In the end, the team was glad we
chose .NET, as the extra work needed for those less familiar to catch up was outweighed by the time we
saved in many ways.
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