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1 Introduction 
 

1.1 Project Statement 
 

The Pay it Forward project will result in a web-based platform hosted by 
the City of Ames to connect used-item donors with appropriate donation 
outlets. Outlets will be able to create accounts and make changes to their 
publicly available information as approved by administrators of the 
system. After that, outlets will be able to select which items they accept as 
donations. Citizens who wish to donate items can input the things they 
have available then search for the best outlet for them. The list of 
donation centers can be sorted by factors such as location, amount of 
items accepted, and accepting high priority donations. This application 
should be easy and fast to use from both web and mobile browsers. 

 
1.2 Purpose 
 

The City Council has made it a priority to reduce waste going to landfills, 
and they made our client responsible for seeing to this challenge. Beyond 
reducing our consumption of materials, the next two best ways to see to 
this goal is by reusing and recycling the items that we use. Our 
application will provide the residents of Ames tool to simplify the process 
of finding an outlet for donating their items for reuse. By making this step 
easier, it is expected to increase the amount of items that are reused 
within the community; thereby, decreasing the amount of waste being 
contributed to landfills. If this project achieves its goal, the non-profit 
organizations of Ames will see an increase in donations to help them 
succeed in fulfilling their missions while creating a healthier and cleaner 
system by lowering traffic to landfills. 

 
1.3 Goals 
 

I. Create an extremely simple and quick donation center reference 
site 

II. Gain practical experience in communicating with clients and 
eliciting requirements 

III. Generate a sufficient and efficient design for this software system 
IV. Produce a product that fulfills the vision of the client in the best 

way possible 
V. Improve project management skills 

VI. Contribute to the success of an environmentally-friendly program 
in the City of Ames 

VII. Establish professional connections in the working world 

PAGE 2 



 

2 Deliverables 
 

These deliverables are necessary for completing the Pay it Forward application. 
These will be submitted to our client contact, Merry Rankin. These deliverables 
will be iteratively submitted throughout the project’s development for review and 
will be submitted in full at the completion of the project. 
 

● Microsoft SQL database server with tables capable of holding relative 
information for this system. Tables include users, donation centers, items, 
and item categories. 

● Complete project code meeting requirements in Section 4 
● System documentation -- This will include documentation about the 

system, including installation and maintenance. This will ensure system 
maintainers with the city will be able to maintain this new system in the 
future. Our group will provide support for initial setup. 
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3 Design 
 

3.1 System specifications 
 
3.1.1 Non-functional 

 
● Must be mobile accessible with logical formatting 
● Should be easy to use 

○ Provide a simple interface for users of all backgrounds 
● Must be integratable into the existing City of Ames software 

platform 
● Should not require users to log in for center information 
● Shall be portable for use in other locations 

 
3.1.2 Functional 

 
● Provide a list of all donation centers 
● Provide profile pages for each donation center 

○ Should include information about hours, contact 
information, location, items accepted, if pickup/delivery is 
available, etc. 

● Give users the ability to search for donation centers 
○ Allow users to enter item types to donate by category 

(including other) 
○ [Optional] Allow items to be prioritized 
○ [Optional] Allow user to save search results to recall at a 

later time 
● Allow users to produce a summary to be saved, printed, or 

emailed 
○ Should include information such as hours, locations, and 

items accepted for each donation center in search 
● Provide a method to create donation centers 
● Allow existing donation centers to update their information 

○ Remind donation centers to update or confirm their 
information every six months 

○ If a donation center does not update their account or 
confirm their account for two years, the center shall be 
removed from the system 

● Create admin user accounts 
○ Allow admin to approve and delete donation centers 
○ Allow admin to edit the purpose and other site details 
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● Gather user location to prioritize donation centers 
○ Provide map with donation centers marked 

● Send regards to the user from the donation center 
● Provide donors a way to share their usage of the website to 

popular social media sites 
● Remind donation centers to review their information if they haven’t 

done so in 6 months 
● Provide a way for donors to view the impact of their donation 
● The mobile version will allow a user to start a call after selecting a 

phone number 
● The system will start an email to any email address that a user 

selects 
● [Optional] The system shall store donation history and search 

history for the donors access later 
● [Optional] The system shall attach values to donations and 

compile them into a report for taxation purposes 
 

 
3.2 Proposed Design / Methods 

 
In accordance with the current City of Ames website structure, we will be 
using a Microsoft SQL server for our database of donation center data 
and accounts. The backend will utilize Microsoft’s ASP.net, and the 
frontend will be generated using HTML and Bootstrap. The website will be 
comprised of multiple pages, each with a specific function, rather than a 
single page with an updating content section.  The multiple-page 
approach is more familiar among the team and promotes modularity 
throughout the product. 
 
Microsoft’s ASP.net allows for a few development strategies: to tightly 
couple the frontend and backend, or to use a messaging system between 
the front and backend.  We have decided to pursue the tightly coupled 
route, as that is more straightforward and seemingly more appropriate for 
a smaller website such as this. 
 
Figure 3.2.1 provides a high-level view of the website created by our team 
after meeting with Merry and analyzing her drafts. Each box in the figure 
represents a webpage, and each arrow represents navigation from one 
page to another. Each of these pages are fundamental to the site’s 
functionality. Additional features have been discussed, but are to be 
implemented, if ever, near the end of core development.  The two major 
user experience features discussed are for user-login to be absolutely 
non-existent or optional, and for the list creation to be simple and 
resemble that of a shopping cart from other websites. 
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3.3 Design Analysis 

 
So far, the team has been experimenting with the tools we will need to 
use in order to develop on this project. We are still waiting for ETG to 
provide us with server space for development, so we have been doing our 
best to acclimate ourselves to an unfamiliar environment. Originally, we 
had thought that a single page application would be a sensible solution for 
our system; however, we changed our mind after getting farther along in 
tutorials and experimentation. We decided that having a tightly-coupled, 
multiple-page approach would make more sense for this design. As our 
understanding of the technologies used in our platform grows, and our 
client continues to provide us with more details about the resources we 
have available, our design may stand to adapt further in order to improve. 
Luckily, this is the advantage of agile development. It is understood that 
the project may need to change over the course of development, so we 
plan to create a development environment conducive to requirement 
changes. 

 
4 Testing / Development 

 
4.1 Interface Specifications 

 
Requirements for hardware/software interfacing for this project are fairly 
vague. They were left up in the air, so that we can properly create a 
working application. With that, however, the application must run on the 
City of Ames’ existing systems. While we are sure that any technologies 
we would like to use could be integrated, we decided that the best 
approach would be to use the same technologies as the City of Ames to 
ensure maintainability by developers with the city after project completion. 
 
The City of Ames uses a Microsoft platform for their web applications. 
Microsoft SQL Server is the database platform that the city uses. We are 
developing the application and creating the development databases on 
hardware provided by the school. We will then migrate this system to the 
City of Ames’ servers once we move to production. Although most SQL 
database platforms have very similar syntax, there are small differences 
that we will need to be aware of. 
 
ASP.net is a backend web framework that the City of Ames uses to create 
applications. The ASP.net framework runs with the C# programming 
language. These technologies will allow use to create the complex logic 
needed to the run and serve the application. Since the city is familiar with 
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these technologies, it should allow for simple integration with their current 
systems. 
 
Additionally, the City of Ames uses the Twitter Bootstrap framework for 
creating web UIs. Bootstrap combines HTML, CSS, and Javascript to 
easily create UI components to show to users. We intend to begin using 
Bootstrap, but it is not a requirement. If it becomes practical to use 
another framework for UI, we will shift our focus. 
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4.2 Hardware / Software 
 

ASP.net and other technologies used by the City of Ames are Microsoft 
products. Because of this, Visual Studio is tightly integrated with these 
technologies. We will be using Visual Studio for development and local 
testing of our code. 
 
Although the application is standalone and will not directly integrate with 
other software the city has developed, we will need to do integration 
testing with the city’s servers to ensure the product works and meets all 
specification. Testing technologies for ASP.net applications will require 
additional research during development. Additionally, we will need to 
maintain communication with the technical team with the city to get code 
up and running on their systems. 
 

4.3 Process 
As we have not begun development on our product, we have not done 
any testing against it.  However, we have preliminary experiments in 
progress and have been mentally working through some options for our 
project. 

We will be using a Microsoft SQL server for our database, as that is what 
the city uses and will be providing.  Other options, could have worked, but 
have now been ruled out per the city’s specifications.  For our backend, 
we brainstormed some different technologies, but will ultimately be using 
C# with ASP.net, as the City of Ames website does.  We will likely be 
using tight-coupling in connecting the frontend and backend, since there 
is not a need for them to be separated and tight-coupling will be more 
straightforward design-wise for future modification. 

Figure 3.2.1 is the current design of page setup.  We plan to make each 
box its own page, linked by the arrows.  We have opted for this more 
modular design over a single page with changing information.  In our 
experiments, we found that the information organization will be too 
different for a single page to be optimal.  This will also make it easier to 
divide the tasks between pages. 

The City of Ames website uses Bootstrap as a frontend framework. 
Currently, we are investigating this option.  It could be useful since the 
framework makes webpages easily compatible with any device which is 
one of our specifications. 
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5 Results 

We have had success in designing a page navigation layout that is logical.  We 
did not find a good design to make a single page version of our product.  From 
attempts to design a single page layout, we have learned that the website will 
look more cohesive and professional if the pages are more similar in design. 

We have recently learned the other software specifications for our product and 
are looking into them and how they will incorporate with our current designs.  We 
expect that our current design will fit fine within the new specifications. 

 
6 Conclusions 

 
In summary, create an easy to use donation reference site to promote reuse of 
items in the community and reduce amount of unnecessary waste in landfills. We 
will do this by creating a simple, multi platform design connecting users to 
donation centers based on items they are looking to donate. We will use ASP.net 
to integrate with the City of Ames’s current page using C# and SQL. The City of 
Ames will also then be able to seamlessly maintain the project after completion. 
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8 Appendices 
Figure 3.2.1
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