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ABSTRACT

This project was to extend the functionalities of the

Solicitation Management System (SMS) to better meet the 

needs of users. The SMS was first built in 2004 and was 

primarily used by the Office of Technology Transfer and 

Commercialization (OTTC), CSUSB for its solicitation 

activities. This time, for the 2008 Solicitation, which 

officially opened on 28 Jan 2008, SMS was extended and 

maintained to support not only OTTC, CSUSB, but also the 
Center for the Commercialization of Advanced Technology 

(CCAT), SDSU. The new functionality includes uploading 

various files and generation of new PDF reports based on 

exiting SMS. A small number of submitted proposals are 

selected for support. As the number of proposals grows, 
requests to download and upload files will be more frequent. 

If those proposals are stored and maintained in the database 

rather than directly in the file system, accessing and 
manipulating them are convenient. Several PDF reports were 
added to the system in order to present essential data to 

the user. The basic components of SMS include client 
machine, Web server, database server and document conversion 

server. Developing the new functionalities is based on those 

four components. In addition, user-friendly, quick to learn 

and a reliable system are also provided for this new system.
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CHAPTER ONE

INTRODUCTION

1.1 Purpose
The main purpose of this project is to develop new 

functionalities for the existing Solicitation Management 

System (SMS) to support OTTC, CSUSB and CCAT, SDSU for the 

2008 solicitation on 28 January 2008 to improve its 

reporting capabilities and support the new functional 

requirements. The new functions include uploading 

announcements, instructions and proposal templates.
Implementation of these changes to the system was 

coordinated with the work concurrently performed by Kun-Che 

Chen's master project. Since the structure of the database 
will need to change, a database creation script will be 
developed. In addition to these specific tasks, re-factoring 
tasks were identified by Dr. Turner during code review 

sessions.

The existing system only supports the generation of 

reports in HTML format. This is very inconvenient for the 

OTTC and CCAT staff, since they print countless number of 

pages. The current process required additional time and also 
produces reports that are not uniform in their appearance.
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To solve this problem, a function to produce nicely 

formatted reports in PDF format was added.

1.2 Scope
The scope of this project includes creation of new PDF 

reports and functions to support the management of topics 

and classes. The OTTC and CCAT officers are able to reuse an 

existing solicitation with a pool of questions when creating 

a new solicitation. Additionally, the scope of work includes 

writing database migration scripts, making user interface 

improvements and re-factoring code to improve 

maintainability.

1.3 Definition and Abbreviations
SMS - Solicitation Management System.
OTTC - Office of Technology Transfer and Commercialization.
CCAT - Center for the Commercialization of Advanced

Technology
Java - Java is an object oriented programming language 

developed by Sun Microsystems. Java applications are 
capable of running on most popular computer platforms 

without any recompilation.
Java Servlet - A Java application that runs in a web server

or application server. It provides server-side 
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processing which usually is used to access a database 
or perforin e-commerce processing.

JSP - Java Server Page (JSP) is an extension of the Java 
server technology from Sun that provides a simple 
programming technology for displaying dynamic content 
on a web page.

JDBC - Java Database Connectivity (JDBC) is a programming 
interface that allows Java applications to access 
database through the SQL language.

MySQL - MYSQL is a software that delivers a very fast, 
multi-threaded, multi-user, and robust SQL (Structured 
Query Language) database server.

Tomcat - Tomcat is a Web application server developed by 
Apache Software Foundation that executes Java Servlets 
and JavaServlet Pages.

UML - Unified Modeling Language (UML) is a set of graphical 
notations as a sketch to design and describe the 
software system with the object-oriented style.

Use Case Diagram - Use Case Diagram is a way to describe the 
interactions between the users and the software system 
and give the information of how to use the software 
system.



Use Sequence Diagram - The purpose of Use Sequence Diagram
is to show how the objects and the messages are passed 
between those objects with the use case.

/
J

1.4 Overview
The rest of this section is organized as follows.

Chapter 2 gives an overall description of SMS; it describes 

related requirements of the software, discusses what level 

of proficiency is expected from users, provides some general 

limitations and lists factors that affect the requirements. 

Chapter 3 gives specific requirements that the software is 
expected to deliver. Functional requirements are given by 
various use cases. Several performance requirements and 
design constraints are also given. Chapter 4 presents 

database design. In Chapter 5, we discuss the implementation 

of uploading files and generating reports. Maintenance 

manual of the system is presented in chapter 6. Conclusions 
and ideas for future work are drawn in chapter 7. The final 
chapter includes related reference documents.
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CHAPTER TWO

OVERALL DESCRIPTION

/
' 2.1 Product Perspective

SMS is aimed at organizations that have grant programs 

in which applicants submit project proposals. Thus this 

system can be used to submit and evaluate proposals. SMS 

should be user-friendly, quick to learn and a reliable 
system for the above purpose. The following section will 

describe how SMS operates inside various constraints.

2.1.1 System Interfaces
The system interfaces include four components: the 

client machine, the Web server, the database server and the 

document conversion server. The client will use a Web 

browser to access this system by HTTP protocol. The document 

conversion server converts word file to PDF file. Once the 

Web server connects to the database server through the 
TCP/IP protocol, the client can store and retrieve 
persistent data. The deployment diagram of the SMS is shown 
in Figure 1.
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Figure 1. Deployment Diagram

2.1.2 User Interfaces

The user interface can be accessed by five different 

levels of users: officer, staff, administrator, applicant 
and evaluator. Each user has to input an user name and 
password to log into the system. The function of the user 

interface depends on the user level.

a. Officer:

• Manage Solicitations- The officers are able to list, 
view, create, clone, edit, and delete a solicitation.

© Manage Profile - Individual information, such as 

password and email, can be modified if there is any 

change.

• Manage Groups - The officers are able to list, view, 

create, edit, and delete groups. They also can

6



• Select the groups that are associated with this 
specific solicitation.

• Manage Evaluation - The officer can assign 

evaluators to applications according to the 

information provided.

o Manage Application - The officers are able to list, 
view, and delete applications that an applicant has 

submitted.

• Manage Evaluator - The officers are able to list, 

view, edit, and delete evaluator related information.

• Manage Applicant - The officers are able to list, 
view, edit, and delete applicant related information.

• Generate Report - The officers are able to generate 

reports for a specific solicitation.

b. Staff:

• View Solicitations - The staffs are able to list and 

view solicitations.

• Manage Profile - Individual information can be 
modified if there is any change.

• View Groups - The staffs are able to list and view 

groups.

• View Evaluation - The staffs are able to list and 
view evaluations.
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• View Applications - The staffs are able to list and 

view applications.

• View Evaluator - The staffs are able to list and 

view evaluator related information.

• View Applicant - The staffs are able to list and 

view applicant related information.

• View Reports - The staffs are able to view the 

report for specific solicitations.

c. Administrator:

• Manage Officers - The administrators can view the 

list of officers and staff members or edit 
information for a specific officer or staff member. 

Moreover, the administrators are able to create new 

accounts and delete accounts for officers or staff 

members.

• Manage Profile - Individual information can be 
modified if there is any change.

d. Applicant:

• Submit Application - The applicants can submit their 

applications associated with the solicitation.

• Manage Profile - Individual information can be 

modified if there is any change.
e. Evaluator:
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a Perform Evaluation - The evaluators can evaluate

applications assigned to him. They will read the 

applicant proposal and then answer the evaluation 

questions assigned to the specific solicitation.

• Manage Profile - Individual information can be 

modified if there is any change.
2.1.3 Hardware Interfaces

The system requires no special hardware interface other 

than connectivity to the Internet.

2.1.4 Software Interfaces

SMS should run on any Web browser for Windows, Linux, 
or Mac OS. The interface will be developed by HTML, 

JavaScript, JSP and CSS. The server will run by using Tomcat 

on both Linux and windows machine.

2.1.5 Communications Interfaces

The communication interface requires any comparable Web 
browser such as Mozilla, Firefox and Internet Explorer.
2.1.6 Memory Constraints

The minimum amount of memory required to run SMS is 256 
MB. The capacity of the secondary storage depends on how 

much information is entered into the system. For OTTC, a 

capacity of 20 GB is sufficient.

9



2.1.7 Operations
SMS will operate 24 hours a day, 7 days a week. The 

technical support will be provided by the systems 

administrator who works for OTTC. Backup and recovery 

operations will be scheduled monthly.

2.2 Product Functions
This section illustrates the interactions between the 

active users and the system with use cases. The system will 

provide different functions depending on the role of users. 

SMS allows users to manage information, view information, 

generate reports, submit applications and perform valuations. 
The use case diagram of SMS is presented in Figure 2.
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Figure 2. Use Case Diagram

2.3 User Characteristics

Users should be familiar with SMS related terminology 

such as solicitation, application, etc. Users do not need to 

learn a new set of commands in order to start using SMS. For 

a short learning period, the staff should be able to learn 

how to use SMS quickly. The help system provides additional 

instructions and/or guidance. If the user enters incorrect 

11



information, such as wrong number of telephone digits, the 

system will report the problem with an error message.

2.4 Constraints
The SMS system should handle at least 100 users or 

applicants simultaneously.

2.5 Assumption and Dependencies
Full functionality of SMS is dependent on the 

availability of Internet connection. SMS is built using 

various libraries; the dependencies of this system are the 

dependencies of the libraries that we are using.

12



CHAPTER THREE

SOFTWARE REQUIREMENTS SPECIFICATION

3.1 External Interface Requirements
3.1.1 User Interfaces

There are five different users: officer, staff, 

administers applicants and evaluators. Each of these users 

interacts with the system in a different way. The officers 

will be able to access all data and functionality of the 

system. This means they will have complete control over the 

functions. The staffs only can access their own information 

and view the information but not modify it. The 

administrators will be able to add and delete the officers 

and the staffs.

3.1.1.1 Login Page. To access the system, the users 
have to provide their username and password. Once validating 

their username and password, the homepage is displayed based 

on users' role. If the users forget their passwords, the 

link of "Forget Password" will help them obtain the password 

by the emails. A list of instructions and guidelines are 
presented in this page. See Figure 3.
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AcatfenwyTrxfiistry/Gcr^Ernnient Partners

CCAT SoCal Center for Commercialization of Advanced Technology 
'____________ Southern California

New To CCAT? please R£gtSta“> CCATHofns

* Steps to Submit a New Grant Application
Register as a New Evaluator
Steps to Modify or Complete an Existing Grant Application 
Recover a Forgotten Username or Password
Submission Deadlines
Proposal Document Guidelines

Registered User - Please Login

Steps to Submit a New Grant Application

- -1
1
I1

J 1 Logm | (

f.rr-T Ping'd’ Htw Ul F-rrt
f

1

1. if you have a username and password (from the current or previous solldtation), then login. Otherwise, register a new username and 
password.

2. Select the solicitation for which you wish to submit an application.
3. Read the Instructions, which describe the format of your proposal and what to Include In It.
4. After you have developed a proposal In accordance with the Instructions, log back Into the system and choose the function to submit 

a new application. (Multiple submissions are allowed.)

Steps to Modify or Complete an Existing Grant AppGcation

1. Login with established username and password. (If you forgot your password, then dick here.)
2. Select a solicitation For which you have a pending grant application.
J__,--1--.. u----------- --------------------- --- 1^. „ - ■ Jit., _

Figure 3. Login Page 
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3.1.1.2 Registration Page. There are two roles of users

in this page: the applicants and the evaluators. When the 

users decide their roles and fill in all necessary 

information, they will be allowed to browse the specific 

home page. Figure 4 shows registration page.

Figure 4. Registration Page

After users click the link where they belong, the

registration page will be shown. See Figure 5 and Figure 6.
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Figure 5. Registration Pagel
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Figure 6. Registration Page2

17



3.1.1.3 User Home Page. The administrators are allowed

to create the new staff or officer and edit or delete their 

account in administrator home page. The administrator home 

page is shown in Figure 7.

- $ '..gf [S ht» ikmioiaattofaxaifftri

Gcal"
Academi'VIndiib-Uy/GcvsnOTEnt Partners
UftflMnrK hr ■*» It Jt at rtefa»*a
khrurek 1% V atUh» hr»val Rittafih

| (JCAT Sftflitf Center For Commercialization of Advanced Technology ■ 
Southern California |

11

Username Email,

(Ulf tqandasa9csusb.edu
nnriren d vi i flicRi isb.ed 11

ultirltei dvu@ususb.edu

dviiorte dvu@csiisb.edu
Hensen dvu ©csusb.edu
tgerr ty tqerrlty@csusb.edu
rflnnov if vi r£irstich.erfii
bldfwv dvu@isusb.«du

t Sheffer dvu@csusb.edu
ft o©o.com

oo@o.com

Jnnriznln; Jgonrntisflics 11sh. e d i i

FYI i
4

As a System Admin of die solicitation system, you san

• Create new officers hy dirking on rhe Crentc Officer.
* View Officer deld'l lulu by cl Icking uii Hie Userfid me. £

Figure 7. Administrator Home Page
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In the officer home page shown in Figure 8, the 

officers can view all the solicitations with hyperlinks. The 

detailed information is shown by clicking the link with the 

names of solicitation. The left bar shows the links of 

management of the applicants, evaluators and staffs. 

Meanwhile officer can create solicitation and initial system 

setup and modify his or her personal profile.

■>? fl T0 toiLKahorSXaKfttfcWsfer/

©cat 1 *JP1 a

CCAT SoUSI
Center fop Commercialization of Advanced Technology 

Southern Californio

(list Sofia tatjoiii

List Solicitations

sondutlcnTWo Deadline
FvnliiAtlniv 
Deadline sutos Vlmt 

Aonourrttmwt
View, 

Instruction
view’ 

proposal 
Twnplate

lArV-Vi-l/ yrtl« Un aval tab la Unavailable
20M*0V3i ax^ei-u cfeisd Unavailable Unavailable UnreoUoMe

Fu kir i-r S 1 ul-U<a J1*idi 23060'2! Juswd Ikirtrriltahfa* llrirtv^itald** IFlMVrittriltlrr
*nriw Tri^ ■ uni ->A 1 A. 7flAA-IO*1? Unavailable unavailable Unova Itbbk;
Ihaukii
Fctrva’* 2C07 2007-43*02 2X?*C2'32 Ert>« Unavailable U ea voi table UnreaOabta
Aw;Mt:C07r»If;»w«r 2007 03 27 250? W 2’ attic* Unavailable Unavailable Unrea liable

Jll£LSJ£S JAMWil’H Unavailable Unavailable Un ret dabin
Hi* JJUlKJ’JV l£L£d Unreadable

ialSlii zobr-ovio 2202’017 crVrt M:w| LV-»’J
20 OS’01’31 35O8’C2‘W u^pubRa^d Unavailable Unavailable Unreadable
24DC 01 3L 2X0 Cl 23 ■ dir* Unavailable Unreadable

StJkJ.jtL Li l J jl zbOB'01’13 ZXO’G 2*12 ■ fill/* 5>awl rv.,1
2C0Cb01-H 2500 C L’2*

1**1 <-4 ' ZOOC-CZ-13 23CSC3-31 ■tUrv ^luI hCjtd
I.Hd.K t*N*R ■ 1*., 2Gp£«0l«13 230&'C3*14 ’lii-fil £XuJ

Z0 00*01-31 :X0-C3-22 u ivut B » twd Itnri ■rtiklibv UnrivviiUlilv IhMvillflldvt

I
[

1

I 
I 
i

FYI;
• Tu view the’ detail of each swlldlaliuti, and your apo I leu Udi is utidti aadi sujidlallun, please dlok cn die sulldlallai 

Lde.

Figure 8. Officer Home Page
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The functionality of staff home page is almost the same 

as the officer's home page except that the staffs can only 
list and view information. The staff home page is shown 

below.

SoHtitatioi
Jf

cgsanesw

OrfeDf

QCAT SflCgl

v

AadcniVlirijstrY/Gsvarnfftett Partnsrs
by Ob H a' rj«[wnmiH m (ii 

Oroifqh Of Dfbif of I Ifeitarab

vUw f-ha rt-amrl rJ janfk crtltrikf’it-flr-i nnd vnur fit-ir-lb-aH^nc linear

"J’

Figure 9. Staff Home Page
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In evaluator home page, the lists of the applications 
are displayed. The evaluator can do evaluations in this page. 

Moreover, the proposal, evaluation and application 

information from the applicants can be viewed.
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Figure 10. Evaluator Home Page
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The active solicitations can be applied or viewed by 

the applicants. Once the applicants select the applications 

they plan to apply, they can submit a new proposal or 

resubmit the modified proposal before the deadline. The 

applicant home page is shown in Figure 11.

Figure 11. Applicant Home Page
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3.1.1.4 Clone Solicitation Page. The system provides a

clone function for when the officer wants to create a new 

solicitation. Once the checkbox is checked, the questions 

associated with the existing solicitation will automatically 

copy to the new solicitation.
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Figure 12. Officer Clone Questions of Solicitation
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3.1.1.5 Generate PDF Report Page. In the "list

solicitations" page the officers can generate nicely

formatted reports in PDF format for applicant information,

application proposal and evaluations.

(fTr U ' & G fl Ito I’AahwpOMDteu/oRarfrewjdoajrjKfaiiwjeje’wktoiwJ-SM

Acafeii yindjstn7^snin:ent Partners
ftpniunriut hyila II S. nopmviDic nt nafiPRi 
ibrcuqh ibi Offki of Nowl Roaiartb

flCAT SqCel Center for Commercialization of Advanced ’ediriology
Southern California

yl ^iAalh®St;Uinysi I | ftl
: ..'W ... JU. ■ . sa : ■ ■ Sjw .<<

Applications for January 2008 - test

uSSsuffMI
ReSunaWulI^M

LcgoutK

CimiiUii S Cr^TIOJJ

AppHtaUoi Ttda
.‘Simriittpri 

Data
Assign «l 

[valuators
fwipleird 
Reviews : Applicant information Applinttlrm 

Proposal1 Application Evaluation

md htdiivu.j't 20C8‘31;t: a 3 I'dawl linn vrtilrililrt

»fw1h*r ftvl 'ir+iviho-j 1 £d*w] Univatbtik

feast raol taehneleo j liUU-JEU J Tdiawl rWBM1 UnivailatlB

3JZ1 2Ki-31-l! 3 J Jiad Uaavailatik

apt? 20CD31 1! 3 kifftfl Viswl Unavoilolik

Hu Tt I 3 3 jiisal IhtaVriiUMr

HQ TI-I» ?nrA-ni-i7 rv 1 ■ilM unsvalbbk

Figure 13. Generate PDF Report
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3.1.1.6 System Setup Page, The following figure shows
all functions of system setup. There are area of expertise, 

classes, tracks, awards, applicant information questions and 
evaluation form questions. By accessing this page, the 

officers can manipulate all questions as a pooling. Once 

creating a solicitation, the officers are able to select 

specified questions from this questions pooling.
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Figure 14. System Setup
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3.1.1.7 Upload Files Page. Figure 15, 16 and 17 display

the interface of the upload files. Each file requires 

specified file types. For example, announcement and 

instructions are Adobe PDF document. Microsoft word document 

is required for the proposal templates.
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Figure 15. Upload Announcement Pages
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Figure 16. Upload Instructions Page
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Figure 17. Upload Proposal Template Page

3.1.2 Hardware Interfaces
The system must be on a computer connected to the 

Internet. SMS will function on Windows XP, Mac OSX, and 

Linux

Minimum PC Requirements: 800Mhz processor and 1G of
I

RAM.

3.1.3 Software Interfaces
I

SMS operates through the user's web browser;. The user 
must use one of the following web browsers: Internet

I

Explorer 6.x or higher, Fire fox 1.5.x or higher and must 

have JavaScript enabled. The server must have Linux, Tomcat, 

MySQL and JSP installed.
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3.1.4 Communications Interfaces
The system requires the users to be connected to the 

internet with a connection of at least 384 Kbps (DSL). They 

may be connected wirelessly or through their NIC (Network 

Interface Card)

3.2 Functional Requirements
3.2.1 Open Solicitation

Figure 18 shows how to open a new solicitation. The 

officers have to provide the details of this solicitation 

such as the date of submissions deadline and evaluation 

deadline. Before activating this solicitation, the officer 

need to assign the applicant and evaluation questions and 

then upload required files.
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^Open Solicitation^

^Fiil In Solicitation Details 

^Assign Applicant Information and Evaluation Fomn Questions^

^Upload -------------------------------\ 
Instruction, Announcement and Proposal Template )

[ Finish ]

Figure 18. Open Solicitation Activity Diagram

3.2.2 Submit Proposal

The applicants are able to apply applications according 

to open solicitations. After inputting their personal 

information and select the technology areas they will be 
allowed to upload the new proposal or replace the old one.
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^AppJy For Solicitation^

(--------------
I Fill In Applicant

Informatior^

V

v

Figure 19. Submit Proposal Activity Diagram
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3.2.3 Assign Evaluator
Firstly, the officers select the application from a 

list of solicitations. Then they can assign evaluators for 

the application they already selected. Once the application 

has been assigned, the evaluators can start to evaluate the 

proposal.

Figure 20. Assign Evaluator Activity Diagram
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3.2.4 Evaluate Proposal
Figure 21 shows how an evaluator evaluates a proposal.

As shown, when the evaluator logs in the Web page 

successfully, he or she can select the assigned applications. 

During the starting evaluation, the scores and comments are 

given by the evaluator. After that, the process of 

evaluation is finished. The staffs only can do the view and 

list functions; however, an officer can do and generate 
reports for a specific solicitation.

?
^Action Stalely2)

-----------------------
( Select Assigned Application j

^Start Evaluation^)

w
(^Scx>re and Comman?^

“I-

Figure 21. Evaluate Proposal Activity Diagram

33



3.2.5 Registration
The new users can be divided by two groups. One is the 

evaluator and another is the applicant. Based on their roles, 

different registration activities are processed. For example, 

the evaluators not only have to fill in information but also 

select their areas of expertise. While the applicants just 

only fill in information. The activity diagram of 

registration is shown in Figure 22.

X^Visitor Rig is ter)

2k
_________ 4/

( Register as an Evaluator 1 S'"
____________________ _z ( Register as an Applicant)

^FUI Tn Informatio^)
W

^Fiil In Infarmatoion)

Figure 22. Registration Activity Diagram
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3.3 Performance Requirements
When loading Web pages, time should be from 5 to 10 

seconds. Generating all reports, running document conversion, 

and uploading file have to maintain within 30 seconds.

3.4 Design Constraints
The programmer, during its design, should use only 

currently available computers as a server. The developer 

should use the latest and/or most mature technology to 

design the system and JSP to write the view component of the 

web application.

3.5 Software System Attributes
3.5.1 Reliability

A web server with the capability to run both JSP and 
Java will be required to assure that all code is fully 

functional.

3.5.2 Availability
Stored on a server with World Wide Web access, the 

scheduling tool will be available 24 hours a day, 7 days a 

week.

3.5.3 Security

SMS will employ measures to encrypt password 

information. The server will be placed in a secure location 

where unauthorized personnel will not have access to it.
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3.5.4 Maintainability

The model-view-controller design pattern will be used 

to allow us to make changes to the user interface without 

impacting the data handling. This also allows data to be 

reorganized without changing the user interface. Code will 

be well documented and will be written to be reusable in the 

future, if need be.
3.5.5 Portability

All code can be moved to a different web server and be 

fully functional given that the new server complies with all 

of the software and hardware requirements contained within 

this document.

3.6 Software System Attributes
There are no other requirements.
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CHAPTER FOUR

DATABASE DESIGN

4.1 Data Analysis
In this chapter, the database design for SMS is 

represented by entity relationship(ER) diagram. The types of 

binary relationships are also described for each database 

table. The ER diagram is shown in Figure 23.

Figure 23. Entity Relationship Diagram

The relationship between Solicitation and Application 

entities is one-to-many relationship. This means that one 
solicitation can have many applications. However, an

I

Application can be defined as having one to one relationship 
with Docs. Only one application is involved in Docs. ,

I

i
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4.2 Database Schema Logical Models
In order to implement upload file functions, three new 

fields which are announcement, instructions and app_form 
have to be created in Solicitation table. Meanwhile a new 

Docs table will be created for uploading proposals. The 

schema of solicitation and docs tables are shown below. The 

attribute "ID" is the primary key.

Field Names of Table Solicitation

ID TITLE

STATUS SUBMISSION_DEADLINE

EVALUTATION_DEADLINE ANNOUNCEMENT

INSTRUCTIONS APP_FORM

Field Names of Table Docs

APPLICATION_Id TYPE_ID

SUB_ID DOC_DATE

DOC_TITLE DOC

Figure 24. Database Relational Schema
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4.3 Data Type and Details
The tables in Figure 25 and 26 show the field name, 

type, size, constraints and the memo for all attributes. The 

field name indicates each attribute's name in the table. The 

constraints show the definition of key and domains. For 

example, PK means primary key while FK means foreign key. In 

Solicitation table, ID is a primary key and unique 

identifier. Memo can represent the meaning of value for 

application views. If a record's TYPE_ID is 0 in Docs table, 

this means the document type for this record is proposal.

Figure 25. Structure of Table Solicitation

Table Description Solicitation information

Field Name Type Size Constraints Memo

ID NUMBER PK, identity
TITLE VARCHAR 255

STATUS VARCHAR 255

SUBMISSION_DEADLINE DATA 8 0000-00-00

EVALUATION.DEADLINE DATA 8 0000-00-00
ANNOUNCEMENT BLOB

INSTRUCTIONS BLOB
APP_FROM BLOB
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Figure 26. Structure of Table Docs

Table Description Docs information
Field Name Type Size Constraints Memo

APPLICATION-ID NUMBER PK
FK(Application)

TYPE.ID NUMBER PK 0 for 
proposal

SUB.ID NUMBER PK, identity
DOC_DATE DATA 8 0000-00-00
DOC_TITLE VARCHAR 200

DOC BLOB
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CHAPTER FIVE
SYSTEM ARCHITECTURE

An overview of the new system architecture of PDF 

reports and upload functions are presented in Figure 27 and 

Figure 28 with their class diagrams. The following sections 

will describe the details of how those functions work.

__ ▼
PDFer

+CreateApplication.FontiPDF () 
■Fretrivo () 
■FcrBateEvalu&tionsPDF ()

Figure 27. Class Diagram of PDF Reports

41



Figure 28. Class Diagram of Upload Functions

5.1 Object-Oriented Persistence

5.1.1 Persistent Objects
The persistent object is like a box that can hold the 

information data and is divided into several sections to fit 
different data. In addition, there must be several different 

kinds of boxes for different purposes. The data needs to be 
placed in exactly the right box. Then, those boxes will be 

saved into the storage called a database for further usage.

The classes that represent persistent objects in this 
system include User, Applicant, Evaluator, Application, 
Evaluation, Solicitation, Award, ApplicationGroup, Proposal, 

TechArea and BusArea. The class diagram is shown below. It 

is obvious that all the persistent objects are inherited 

from the PersistentObject class which has the "id" 

attribute. This attribute is a Long variable, which is used 
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for identification. The diagram is used for the description 

of the dependencies. Therefore, those classes do not contain 

all the attributes and methods in detail.

The User class is used to hold the information of basic 

users, including: admin, staff and officer. The information 

includes the username, password, email and role type.
Figure 29 shows that the Applicant and Evaluator 

classes are associated with the User class. Both of these 

classes have a one-to-one relationship with the User class, 

because they have a User variable inside to save the basic 

user information.
The Solicitation class holds the information of the 

solicitation including the tile, deadline, etc.

The Application class is used for applicant's 

application. It includes proposal, evaluation, etc. and 

associated with many classes.
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Figure 29. Persistent Objects Class Diagram

5.1.2 Persistent Data Access Object
Persistent Object Data Access Object (DAO) is the way 

to interact with the database. A simple DAO handles the 
following operations: create, edit, find, list, update and 

delete methods in a single session. With the feature of 

persistent Object DAO, the programming time will be saved. 

This means that the database connection codes and operation 
codes are reusable. Moreover, it is not necessary to 
maintain query strings manually.

Figure 30 illustrates the class diagram of the data 

access diagram. All DAOs inherit form the ParentDAO and 
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include the basic methods such as delete and create. For 
some special purposes, subclass can override these methods.

Figure 30. Data Access Objects Class Diagram
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5.2 PDF Reports
5.2.1 Applicant Information

ViewApplicationFormPDFPage class is used to generate 

reports for the officers. First, this class calls 

ApplicatonDAO to obtain the Applicant object. This means 

that the getApplicant method is called to get background 

information of the applicant. After that, if the status of 

this applicant is complete, the Web page will show the whole 

information related to this applicant. When view applicant 
information is processed, the Locker class will set the read 
lock by calling setReadLock method. Then, the PDFer will 

call the setHead method to set the header of the HTTP 

response. Then, ViewApplicationFormPDFPage calls the 

CreateApplicationFormPDF method of the PDFer class to get 

the applicant information and generate the PDF report. 

Finally, it unlocks the read lock.
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Figure 31. ViewApplicationFormPDFPage Sequence Diagram
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5.2.2 Application Proposal
ViewProposalPage is used to display the applicant's 

proposal as PDF file. First, it calls ApplicatonDAO to 

obtain the Application object and then calls the getDOC 

method in the Application object to get the proposal of this 

application. Then, the ViewProposalPage class will check the 

application status to see if the status is incomplete or not. 
When the status is incomplete, the Web page will show the 
message of incomplete message and stop all the process. 
After passing the checking, the Locker class will set the 

read lock by calling setReadLock method. Then, the 

ViewProposalPage class will call the setHead method to set 
the header of the HTTP response. Then, ViewProposalPage 

calls the retrieve method of the PDFer class to insert the 
application referenceNumber into the content and generate 
the report. Finally, it unlocks the read lock.
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Figure 32 ViewProposalPage Sequence Diagram
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I

I
I

5.2.3 Application Evaluations

ViewEvaluationsPDFPage class is similar in the process 

to ViewApplicationFormPDFPage and ViewProposalPage class.
The main purpose of ViewEvaluationsPDFPage class is to 

displayj the scores and evaluation questions, after the
f

proposal is evaluated. Next, find Application object and

Evaluation object associated with Evaluation object. Then
i

based on information from Application and Evaluation, the 

evaluation report is generated by createEvaluationsPDF 

method.1

5.3 Upload Functions
There are two types of upload functions in this system: 

uploads of PDF documents and upload of Microsoft Word 
documents. For uploading announcements and instructions, the 
system [.only allows the officers to upload Adobe PDF 

documents. When uploading proposal templates, the system 

only allows Microsoft Word files.

Firstly, the UploadFileAction processes the 
parseMultipartRequest method for the incoming file. Once 

this file is validated, the parseMultipartRequest method 

will parse the file. Then, the system stores the file in a 
folder' temporarily. Once the HttpServletRequest object will 

receive the fileitem, formFields and all the attributes from
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I, 

I

I

the Web, page with id, cancel-button and file type, etc, the
igetParameter method can get those attribute directly. Based
i

on the jfile type, UploadFileAction can decide to implement
i

which upload functions. The pseudo code of this method is

shown below.

SWITCH(fileType){
I

CASE l:j

IF (mineType.equals("application/pdf")) THEN

updateAnnouncement(solicitation);
i

BREAKS;
I

CASE 2:
i

IF (mimeType.equals("application/pdf")) THEN
I 

uphatelnstruction(solicitation);
iBREAK;
ICASE 3:

IF (mimeType.equals("application/msword") ) THEN
updateAppForm(solicitation);

BREAK;
i

}
I

The following figures describe UploadFileAction

sequence diagrams for announcement, instructions and
.1

proposal template.
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5.3.1 Upload Announcement
If the file type of the incoming file is 0, the 

updateAnnouncement method will be called. Then the
I

solicitationDAO is going to store this file as blob type in 

the Solicitation table.

: UploadFileAction
--------------“I-------------------

: SolicitationDAO.
----------------- 1------------------

resp : HttpServletResponse 
i

process() parseMultipartRequestQ

setAttributef)

updateAnnouncement(id)

re d ire ctS uc ce s sU rl ()

i 
i.

i 
i 
I 
i 
i 
i 
i 
i

i

Figure 33. Upload Announcement Sequence Diagram



5.3.2 Upload Instructions
When the file type is 1, the updateinstructions will be

executed. Then this instructions will be stored into the

Solicitation table.

: Upload File Action
I

: SolicitationDAQ
----------------- 1-----------------

resp: HttpServletResponse

process()

i

parseM ultipartRequest()

setAttribute()

up d ate I nstructi o n s(id)

redirectSuccessUrlQ

i
i

t
i
i
i
i
i
i
i t

Figure 34. Upload Instructions Sequence Diagram
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5.3.3 Upload Proposal Template
This method is similar to upload functions of 

announcement and instruction. The only different thing is

the file type for the proposal is 2.

: UploadFileAction : SolicitationDAO
l

resp : HttpServletResponse

process() parseM ultipartRequest()

i
i

i
i

setAttributeO

updateTemplate(id)

red irectSuccessU rl () i 
I 
i 
i
i 
i 
i 
i

Figure 35. Upload Proposal Template Sequence Diagram
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CHAPTER SIX

MAINTENANCE MANUAL

This chapter contains detailed instructions and 

procedures for installation and maintenance of SMS. Once the 

system crashed, the administrator can follow the guidelines 

to restore the system. The fist section provides the 

guidelines of how to install the necessary software. The 

descriptions of installation are presented in the following 
section.

6.1 Software Requirements
In order make sure SMS works properly, this section 

lists the software required to operate SMS. Installing 

either Oracle or MySQL database is acceptable.

6.1.1 Microsoft Windows
Install legal Windows XP or Windows Server 2000.

6.1.2 Microsoft Office
Install legal Microsoft 2003 office or Microsoft 2007.

6.1.3 Tomcat
To install the Tomcat Web server, locate and run the 

file apache-tomcat-5.5.23.exe on the CD. Optionally, visit 
http://www.mysql.com, and download the most recent release 
version of Tomcat.
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6.1.4 Oracle Database
In order to install the latest version of Oracle server, 

visit http://www.oracle.com/. Then download the file 

OracleXEUniv.exe and run it. This file can also be found on 

CD.

6.1.5 MySQL Database
Install the latest version of MySQL server. Visit 

http://www.mysql.com. Download the file mysql-essentail-5.0- 

win32.msi and run it. This file can also be found on CD.

6.1.6 Adobe Universal PostScript Driver
Install the Adobe Universal PostScript Windows Driver 

by the file winsteng.exe on the CD and then input "sms" as 
printer name.

6.1.7 Java Runtime Environment
To install the J2SE JDK, locate and run the file jdk- 

6u4-windows-i586-p.exe on the CD. Otherwise, visit 

http://java.sun.com , and download the file of J2SE JDK 6.0.

6.2 Installation Information
There are several instructions for the SMS installation. 

The first step is to create a new folder called c:\temp.

This folder is used to temporally hold post script files, 

when Microsoft word documents are converted to Adobe PDF 

documents. The next step is to make sure that sms.log file 
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exits the output folder under c:\tomcat\logs\. Finally, copy 

sms.xml to the localhost folder under 

c:\tomcat\conf\Catalina\localhost. If needed, change 

configurations to match specified requirements such as IP 
addresses of Document Conversion and email server.
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CHAPTER SEVEN

CONCLUSION AND FUTURE DIRECTIONS

7.1 Conclusion
The Solicitation Management System improves the 

processing of solicitations for the Office of Technology 

Transfer and Commercialization (OTTC), CSUSB and the Center 

for the Commercialization of Advanced Technology (CCAT), 
SDSU for the solicitation, which opened on 28 January 2008. 
Based upon the feedback received from the OTTC, the new 

version of the system represents an improvement over the 
previous version. By adding the new upload function, it is 

more efficient and easier to maintain the system.

In the Solicitation Management System, the officer is 

able to upload of announcement, instructions and proposal 
template for each solicitation according its class and topic. 
This can be processed from Web interface directly. This is a 

great benefit to the officer, when managing solicitation.

First, because all necessary information of the 

solicitation can be viewed online, there is no need to wait 

for the paperwork by mail.

Second, all the information required for the 
solicitation is typed into the system through various 

interfaces. As a result, the staff is no longer needed to 
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type information into the computer. This is a significant 
time saving feature.

Finally, the officers can more easily maintain 

information for solicitations. Different solicitations may 

have different announcements, instructions and proposal 

formats. Based on the requirements, the officers can use 

upload file functions to update the newer information. This 

is a feature that eliminates duplicates and redundant files 
in the solicitation process

With the time saving and user friendly features that 

this system provides, the officers can upload different 

contents of files for each solicitation with minimum effort.

7.2 Future Directions
As future work, we plan to simplify the existing 

database schemas to improve the reliability and consistence. 

This means if in the future, new functionalities are added, 

the database schemas will be least effected. In addition, 

the document conversion process has to be re-examined and 

improved in order to avoid dead locks when abnormal 

conditions occur.

Finally, a new function of e-mail notice for each 

applicant and evaluator would be the future work. The future 

applicant can receive brief descriptions of the active
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solicitation. If the applicant wants to know more

information, he or she can click a link within the e-mail to 

access the related Web pages. When the evaluator is assigned 

to evaluate a proposal, the notification will be sent by e- 

mail.
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