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Development Standards & Practices Used

Standards:

ISO/IEC/IEEE 23026-2015: Engineering and Management of websites for system, software,
and service information (Systems and Software Engineering)

e ISO/IEC 23026-2006: Recommended Practices for the Internet,
Web site Engineering, Management, and Life Cycle (Software Engineering)
e IEEE 2301-2020: Guide for Cloud Portability and Interoperability Profiles (CPIP)
Practices:
e Agile Development method
e S.O.L.LD. Design principles

Summary of Requirements

Create user hierarchy (visitor, registerd user, superuser)
Improve and modernize design of site

Improve user input forms

Create website template for other organizations to use
Build scalable database

Reduce number of security vulnerabilities

Applicable Courses from Iowa State University Curriculum

COMS 227 : Object-oriented Programming

COMS 228 : Introduction to Data Structures

COMS 309: Software Development Practices

CPRE 281: Digital Logic

CPRE 381: Computer Organization and Assembly-level Programming
CPRE 308: Operating System: Principles and Practice

ENGL 314: Technical Communication

New Skills/Knowledge acquired that was not taught in courses

Cloud-based development

Reducing and preventing security vulnerabilities
Specific front-end development tools used in project
Building high-fidelity prototypes
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1 Team

1.1 TeamM MEMBERS
Bailey Wanders
Samuel Sells
Johann Guepjop Megaptche
Caleb Donavon

1.2 REQUIRED SKILL SETS FOR YOUR PROJECT
Front-End Development - JavaScript, CSS, etc.
Cloud Engineering - research and development

Back-End- PHP scripting

1.3 SKILL SETS COVERED BY THE TEAM
Front-End Development - Sam, Bailey, Caleb, Johann
Cloud Engineering - Sam, Bailey, Caleb, Johann
Back-End- PHP scripting - Caleb, Johann

1.4 PROJECT MANAGEMENT STYLE ADOPTED BY THE TEAM
Agile: 2-week sprints
Product Owner: Nathan Brockman
Scrum Master: Sam
Dev Team: Bailey, Caleb, Johann

1.5 INITIAL PROJECT MANAGEMENT ROLES
Product Owner: Nathan Brockman

Scrum Master: Sam

Dev Team: Bailey, Caleb, Johann



2 Introduction

2.1 PROBLEM STATEMENT

Our project is based upon improving/building a site for Reiman gardens that meets the requirements of
the 3 user types. There are three main improvements we are working on. Improvement of the data

entry side for admins. This includes the abilities to add shipments, enter butterfly data, and the ability to
edit the entries. Next modernize the site's features to be up to date and appeal visually to the users.

This aspect is more focused on the needs of a visitor of the butterfly garden. This includes a updated
statistics and gallery page that is user friendly. The last pertains to outside butterfly gardens by scaling
the project to allow them to create their own site. They will be able to customize their own site and enter
data for their garden. All of these sites will have a home landing page controlled by Reiman Gardens .

2.2 REQUIREMENTS & CONSTRAINTS
Functional requirements

Superusers can create pages, accounts, or credentials for other organizations or individuals
Superusers can retrieve login credentials for individuals

Registered users, which includes superusers, can create accounts for other registered users
Registered users can upload and edit data on their organization’s site

Registered users can customize their organization’s site

All users, which includes visitors, can view data for all organizations

Resource requirements (labor, IDE/software/etc, time, money

Labor: At least 4 experienced developers are required to complete this project
Materials: Team members will need
o aversion control tool (e.g. GitLab)
o adatabase to be shared between all organizations
o A service to host each organization’s site
Time: The project should be functional and meets the functional requirements stated above in 1
o year
o (constraint)
Budget/Cost: The project will be funded by Reiman Gardens with a budget determined by the
o client (constraint)

Qualitative aesthetics requirements

All elements of each site should be consistent (buttons, fonts, headers, etc.)

Each organization should be able to customize the color scheme of their particular site
All pages of the site should reduce the amount of whitespace

Each site should maintain style on mobile and desktop platforms

Economic/Market requirements

Each site should be easy enough to navigate by users of all technical ability levels in order to
reach the maximum number of site visits
The project should streamline several processes in order to be appealing to as many organizations



as possible

Environmental requirements

Acknowledge product lifecycle to minimize potential work needed in the future
o Cutdown on future resources needed
Our project should not be needlessly complex or have unnecessary pieces
o Operational Efficiency
During extended use of our web app caution and operational guidance should be given on aspects
like
o Temperature, Air Intake, and humidity
o How intensive is the software running?
Cut down on carbon emissions and increase energy efficiency by using established datacenters like the cloud

Ul requirements

Able to access all parts of the website through a mobile device with ease
Users can’t navigate away from the website on the kiosk copy of the web app
Page should be operable without any data to report
Should be able to maintain several dozen facilities on the backend
o Should be able to handle up to 100 active users
Our webpage should follow the three click rule
o Able to get anywhere on the site within three clicks
Web app should have distinct differences between user groups.
UI should be able to send and receive data from the cloud
Information, data, photographs, and anything else should be displayed in a visually pleasing way

2.3 ENGINEERING STANDARDS

ISO/IEC/IEEE - International Standard - Systems and Software Engineering - Engineering
and Management of websites for system, software, and service information:

IEEE/ISO/IEC 23026-2015:

o This standard is likely to be relevant to our project since it provides a set of guidelines on how to
design efficient web pages for users to have easy access to the information displayed. This will help us
improve the current user interface and set up for the butterfly gallery.

ISO/IEC 23026:2006, Software Engineering - Recommended Practices for the Internet -
Web site Engineering, Management, and Life Cycle: IEEE/ISO/IEC 23026-2006:

o This standard could also be helpful be helpful in the completion of our project as it relates to the
development and management of web site. Differently from the previous standard, it does not provide
information on Ul and design. However, by using both standards, we can design a more effective and long
lasting product for our clients.

IEEE Guide for Cloud Portability and Interoperability Profiles (CPIP): IEEE 2301-2020:

o This standard relates to areas such as application interfaces, portability interfaces, management
interfaces, interoperability interfaces, file formats, and operation conventions. Considering how much
information and data needs to be stored and managed, the group has been leaning towards using
some form of cloud computing (AWS for now). This set of standards can help us in our usage of cloud
services to ensure that necessary information is properly managed.



2.4 INTENDED USERS AND USES
Use Cases

e C(lient at butterfly park wanting to learn more about butterflies

e Butterfly park looking to organize their data

e Entomologist wanting to change standards for butterfly keeping

o Look through data and statistics
Common client of the park, not knowledgeable with technology, but using the kiosk in the park
Butterfly park admin wanting a tool to adhere to USDA standards and fill out a yearly report
Mobile user wanting to see how many butterflies are in the park and what kinds by using a mobile
device

3 Project Plan

3.1 PROJECT MANAGEMENT/TRACKING PROCEDURES

The team has chosen to adopt an agile project management style. We chose this method because
this is the style that our client is most familiar with. This method will also allow us to break the
project down into smaller, two-week sections. This will also provide more consistent deliverables for
our client to view, giving them a more concrete view of our progress.

The team will be using Git and GitLab to track progress throughout the project. This is where team
members will add files, resolve issues, and organize goals.

3.2 TAsKk DECOMPOSITION

We need to examine the existing database to determine if it meets our needs
The long-term goal is to have a unique frontend for each organization, but all use the same
database
e Site-Wide
o Each page and its elements should be customizable by each organization
o Remove access to associated social media pages
m  NO EXTERNAL CLICKS
o Site needs to be scalable based on platform (mobile vs desktop)
o Minimize excess whitespace
e Main/Home page
o This page needs to keep most of the same elements that it already has but the style
of the entire site can be changed
Necessary element is “Butterfly of the Day”
Need to add the total number of butterflies in flight and number of species in flight
as a homepage element
o Element that connects users to other organizations’ version of site
e Stats page
o Generation of all stats needs to be automated
o Necessary stats
m  Number of butterflies currently in flight
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Number of species currently in flight
Total number of butterflies per year
Unique butterfly species
m  Chart that shows origin of all species
The “Butterflies in Flight” section does not need such a long timeline
Remove “Nathan’s Notes” from stat page

Needs to default to species currently in flight

Clean up whitespace

Keep pictures as large as possible

Be able to search for species within gallery

Clicking image OR text will bring user to species information page

e (Cloud Services

(o]

(0]

(0]

Establish a cloud-based server to run the app through
Ensure handling of upwards of 100 concurrent users
Establish User hierarchy

e Admin Page

(e]

(e]

(e]

Create admin page for new organizations
Auto-generate username and password that can later be changed
View Shipments
m  Group shipments by date or supplier into single table entry
m  Minimize table until needed
m  Releases/Emergences
Add Shipment
m  Confirm Submission pop-up
m  Option to add/remove species entry as needed
Import/Export Shipments
Edit/Add Note

3.3 PrROJECT PROPOSED MILESTONES, METRICS, AND EVALUATION CRITERIA

Our proposed progress metrics will involve working through broad tasks that will slowly get more
completed as we complete smaller tasks that fall under each of them. These Milestones are as

follows:
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Cloud Services

Home Page

Admin Page

Gallery

Stats Page

Global Park Framework
Testing

Research

®N oV p W DN

Each of the above-mentioned tasks will be distributed into each of these 6 main tasks. Once all
tasks and requirements have been distributed we will assign each of them a percentage as to their
relevance to the overall completion of the broad task. A task will be considered completed when it
is ready to be deployed on the main web app for public use. This evaluation will be relative to each
task, but can also hinge on our client if needed. Basic functionality will be assessed through tests
that will also be written by the team.

3.4 PROJECT TIMELINE/SCHEDULE

Task Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

Research
Cloud Services Mar 10 - May ¢
Admin Page

Global Framework

Home Page I ) 30 Dec 1
Gallery ' I <> 30 - Dec 1
Stats Page I > 20 - Dec 1
Testing N 5\ 6 - Dec 1

Sprint Milestones (more specifics can be found under the Task Decomposition section)
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project
Set up a server to hold necessary data

Establish User Hierarchy and Login

© PN OV AW b

Create gallery
Create the Stats Page

- e
B FE B

Finalization

w

3.5 Risks AND Risk MANAGEMENT/MITIGATION

Setup the cloud service with basic functionality
Test the cloud service to see if features needs are met
Create the View/ Add/Import/Export Shipments

Test Admin features to ensure implementation
Create a customizable homepage for each user

Testing and closing for any unfinished problems
Testing and closing for any unfinished problems

Research Cloud services and decide on which one we are going to use for our

Risks Category Probability Impact How to Avoid
The cloud Technical, 70% 2 Test multiple
service does Predictable cloud services
not fit our and research
project’s needs the best option.
User’s unhappy | Customer 30% 3 Testing, and
with Characteristic, surveying our
customizability | Technical client to get his
opinion
(user-driven
design)
Our testing Technical 30% 2 Independently
doesn’t develop tests to
encompass all that in parallel
edge cases we cover more
ground
(parallelism)
Design Business 20% 1 Constant
incompatible communication
with our client with our client
to make sure
we're on the
same page

n




Visually Customer 15% (User-driven

Unappealing Characteristic design)

Gallery

Unable to use Technical 35% Analyze the

Flutter program before
our
implementation
and ensure
compatibility

Cannot Technical 30% Testing cloud

generate a new services and

site for each talk to faculty

user advisor

Impact values: 1-catastrophic, 2-critical, 3-marginal, 4-negligible

3.6 PERSONNEL EFFORT REQUIREMENTS

Milestone Person Explanation

Hours
Cloud 48 (4 sprints * 6hrs/week*4people) /2 tasks in milestone
Services
Research 48 (4 sprints * 6hrs/week*4people) /2 tasks in milestone
Admin Page 64 (4 sprints * 6hrs/week*4people)/3 tasks in milestone
Global 64 (4 sprints * 6hrs/week*4people)/3 tasks in milestone
Framework
Testing 124 (10 Sprints *6hrs/week* 4 people / Jover 4 focus areas + (4

sprints * 6hrs/week*4people)/3 tasks in milestone

Home Page 60 (10 Sprints *6hrs/week* 4 people / )Jover 4 focus areas
Stats Page 60 (10 Sprints *6hrs/week* 4 people / )over 4 focus areas
Gallery 60 (10 Sprints *6hrs/week* 4 people / )Jover 4 focus areas

12




3.7 OTHER RESOURCE REQUIREMENTS

Requirements
e C(Cloud Service
e Git Repository
e IDE
e (Code libraries

4 Design
4.1 DESIGN CONTEXT

4.1.1 Broader Context

data and information. Our project is not of high
risk of harming people if implemented
incorrectly. The worst effects of our app being
implemented ineffectively are poor customer
interactions. This could potentially hurt

Area Description Examples
Bringing awareness to
Public health, The main community we are targeting is the potentially endangered
safety, and general public. Our secondary target would be species, creating website
welfare other butterfly gardens hoping to share butterfly accessible to all

large audience of people and teach them more
about butterflies. Our app also aims to help
butterfly parks by giving them a platform to
share their information with each other. If we
don'’t succeed, butterfly practices could be
hindered by this lack of ability to communicate.

business.
It is also the goal of our
Global, cultural, Our project will aim to bring awareness to client to provide a source
and social butterflies. Through our app we can reach a of information about

butterflies. It is
important to both the
team and the client to
provide accurate
information




Environmental

Our project will be used by many users around
the world that are maintaining their own site for
their butterfly garden. It is important that this
stays suited for both staff and guests for years to
come. We also aim to reduce our carbon
footprint as much as possible.

Reducing the carbon
footprint can improve
the environment in
which the butterflies
live.

Economic

The goal of our project is to bring awareness to
the general public of not only butterflies, but
butterfly gardens as well. Creating a space where
general users can receive more information has
the potential to bring business to these butterfly
gardens.

Product needs to remain
affordable for
organizations involved,
product creates
opportunities for
economic advancement,
brings business to
organizations

4.1.2 User Needs

Visitor

e Visitors need a way to learn about butterflies quickly and concisely because they are

visiting the park or are curious about butterflies around the world.

Superuser

e Superusers need a way to share their information with the public and store it in an efficient

manner because there is no preexisting platform to do this and they could benefit from the

organization that our website would provide.

Admin

e Admin users need a way to share information about their organization in order to bring

business to their facility.
e Admin users need a way to collect data in a single location because analyzing data collected

over a long period of time can help them make smart business decisions.

14



4.1.3 Prior Work/Solutions

Pictured above is the current version of our project.

A Home  JiStats QButterfly Search  EdGallery 4 Plants

Welcome to the
Christina Reiman Butterfly Wing

Nathan's Note

There are some species of butterflies that
you can pretty
much count on being present in the
Christina Reiman Butterfly Wing any time
you

Butterfly Of The Day

Citrus Butterfly

Papilio demodocus
Fact Of The Day

There are currently 16 of the Citrus
Butterfly in the Wing right now, and 2044
pupae have been received for this butterfly

since we opened

Advantages and disadvantages of current version of project

Advantages

Disadvantages

Implemented ticker system for
documenting emergences
Functioning gallery

Searches for both the scientific
name and the common name
Functioning homepage
Functioning admin page

See full shipping information
broken down by which types of
butterflies are ordered and by what
supplier

Not all pages are fully-functional

o ex) Butterfly search page
[s un-expanded and only addresses
the current facility
Inefficient and outdated design
Unable to edit entries of shipments
On some forms, input can not be
deleted if added mistakenly
Insecure username and password
Unsearchable shipping information

4.1.4 Technical Complexity

1.

The design consists of multiple components/subsystems that each utilize distinct scientific,
mathematical, or engineering principles ~AND-
The problem scope contains multiple challenging requirements that match or exceed

current solutions or industry standards.

15




® The design includes a cloud-based database, specifically Amazon Web Services

which has set a precedence for all cloud-based services in security and efficiency.

® The design includes a complex user hierarchy with three different levels, each with

unique functionalities and requirements.

® The design of the project needs to allow different pages within the site to act

independently of each other. Features that are shared between pages need to be

within their own class. This is in accordance with the Single Responsibility

Principle, which is well known within the developer community.

4.2 DESIGN EXPLORATION

4.2.1 Design Decisions

1. Theteam decided to start a new design from scratch, rather than using the preexisting

version.

The team decided to use Amazon Web Services for the cloud-based database.

3. The team decided on a plan of action for working concurrently with other teams working

on this project.

4. The team needs to decide what technologies to use in specific feature implementation.

4.2.2 Ideation

e Team decided to use Amazon Web Services for the cloud-based database

e Options considered:

o AWS

o  Google Cloud
o IBM Cloud

o Azure

o Digital Ocean

4.2.3 Decision-Making and Trade-Off

<< Best option

Worst option>>

AWS Google Cloud Azure Digital Ocean IBM Cloud
Secure, flexible, | Flexible, Not as Not as common, | Not

efficient, easy scalable, easy to | well-document | used in current | recommended
to implement, implement. ed, easy to version of by faculty
well-document | The storage implement, not | project. advisor. Very

ed

options are not
ideal. The
options
provided by the
most economic

most efficient.
Many hidden
fees when
doing data
transfers.

“black-box” you
send them
information
and you get
something




choice for our
project could be
insufficient for
our project.

Has alarge
breadth of
services. Strong
user
community and
precedence.

returned
without really
being able to
see what they
are doing to
your
information.
This makes it
hard to debug.

As stated above, the team chose to use Amazon Web Services as it is considered to be the most

efficient and secure web service. Through testing and research AWS seemed to fit best with this

project. It seemed the easiest to implement and the most flexible.

4.3 PrROPOSED DESIGN

4.3.1 Design Visual and Description

Reiman Garden Butterfly App

&
L

y/ \
))(—

/

Vi o
View Data
__ /
/ \
/ Upload/Edit \
\\ Data / ¢

\
\EE—

/ \

/ Customize \
\ Page /A
\
\ /

Use case diagram of current design
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Home Page

Stats
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Gallery
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Butterfly Info
Page
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Image
Enlargement

Screen Diagram for the Visitor Version of the Reimann Web-application

Super User Version

e
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Page
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Screen Diagram for the Superuser Version of the Reiman Web application

Admin Diagram

Admin Login

P — - A4 L T—a
Admin Stats Admin Info Parks
» v X
View Parks Edit Parks Create Parks
1
\
N /
¥ v T adds——
SuperUser SuperUser
Diagram Diagram

Screen Diagram for the registered user version of the Reiman Web application

In the user hierarchy of the current design, there are only two levels. The super user can view data,
upload and edit data, and customize elements on a page. Visitors can only view data. The current
design does not include the “admin” or “registered user” as in the proposed design.

4.3.2 Functionality

The current site is intended for Reiman Garden visitors to be able to view information about
butterfly species that are currently in flight. In this regard, the current design satisfies functional
requirements. The “butterfly search” is a non-functional requirement that is not met with the
current design.

The current site is also intended to be a space where employees can collect information regarding
previous and upcoming shipments of butterflies, as well as in-flight species. The current design
meets these requirements but does not exceed them. Employees have found several work-arounds
in order to use the site as they intended.



4.3.3 Areas of Concern and Development

e Having a fully functioning framework that allows other butterfly parks to create a site that
is similar to Reiman Gardens.
Dealing with issues on AWS that causes loss in time working on other parts of the project.
In our schedule we are going to start working on the framework before starting on other
pages. This allows time to get the framework functioning.

® The research we have done has shown that AWS is the best cloud service for our project.

4.4 TECHNOLOGY CONSIDERATIONS

One example of the technological consideration that we faced is our final design of the
search feature to be implemented in a couple places throughout the website. This will be used for
our clients to search through butterflies, shipping information, and other collected data. We were
at one point considering using a machine learning algorithm to learn the behaviors of the currently
logged in account. While this would perhaps provide slightly better ease of use for our product, we
decided that our search terms are not diverse enough to make such a time investment. So we
decided on simple alphanumeric search.

Another design decision we discussed was how to minimize the size of our database. One
of the things our client stressed to us was that they wanted to store a large amount of butterfly
related images on the database. Images can be very cumbersome to store so we came up with a
solution to cut down on needlessly stored images. Instead of each of the butterfly parks storing
their own images of the butterflies we will only allow the main Reiman Gardens account to store
those pictures. If another institution wants to use their picture they can send it to Reiman for
approval. This will cut down on needlessly saving the same image or similar images over and over
and reduce the cost of the database.

4.5 DESIGN ANALYSIS

Our proposed design does work because it satisfies the requirements that our client has asked for.
The design was made by going through the requirements and goals for this project then split them
into individual tasks. Each task can be separated out on the schedule based on the timeline each
task should be completed in order to finish on time.

There are some milestones in the design that should be started or completed before others begin.
For instance, the admin and global framework are important milestones to have implemented
before the home, stat, and gallery pages. While for those last three milestones mentioned can be
worked on and completed around the same time.



4.6 DESIGN PLAN

Proposed Design Tasks by Module

1. Cloud Services

a.

To improve efficiency and reliability, we will be transferring the currently
established backend of the web app to the cloud specifically, Amazon Web
Services. The current iteration uses a backend called Digital Ocean which
functions well but is slightly outdated. Switching to AWS will allow us to have an
easy-to-use API to make server calls more fluid and responsive. This service has
been determined to be the best by our team members and is the current industry
standard when it comes to web services.

2. Home Page

a.

This page will be kept mostly the same functionality-wise. The current iteration of
the web app as pictured below has a butterfly of the day which is randomly selected
from the available butterflies in the park. This functionality will be kept as well as
the editable notes section that can display relevant information that a park wants
its guests to know. The visuals of this page will be changed significantly and will be
more fluid and less blocky. The final design of this page is pending. As this
website will be opened up globally this website will also display an interactive globe
showing the locations of butterfly parks from around the world that have joined.
These will display the organization's website if clicked and will provide the user
with a sense of connectedness. Below is an image of the current webpage.

Hiftss Home Page

Welcome to the
Christina Reiman Butterfly Wing

Butterfly 0f The Day

Variable Cattieheart

Parides erithalion

Fact Of The Day

3. Gallery

a.

This page's functionality will be kept mostly the same. Currently, a user of the site
can view a list of all the butterflies in the organization's database. These pictures
are displayed in a grid pattern. If clicked, a page with the butterfly’s information
will be displayed. This information is given upon the creation of the butterfly in
the admin section of the web app. The changes that will be made to this page
include the minimization of white space. There is a lot of dead area in the gallery
currently. The pictures are blocky and their presentation is uninspired. We
propose a full-screen display of rotating butterflies. This will keep the variety of
the different butterflies but also make use of all that white space. This will of
course have to be mobile friendly and significant effort will be made by the team to
make sure that it is appealing on both the desktop and the mobile version of this
application. We also propose adding a search function that will appear in a bar at

21



the top of the picture. This will allow you to search for butterflies that you want to
see pictures of. While typing the carousel image display will pause and return to
this grid showing you butterflies whose name matches the search result. This will
update dynamically as you type. Below is an image of the current webpage.

TE Galery

Stats Page

a. This page's functionality will be largely changed. Some of the stats that you see
represented on the page will remain, but the format of the statistics will be
changed to a more visually appealing layout. One thing to note is the constricted
nature of the graph on the left on butterflies in flight, this is because of the
constrictive nature of the page formatting and will be changed in our project.
Another thing that will change about this site is the integration with the statistical
tool Flutter. This is a statistical analysis tool that was developed by a senior design
team in 2017 and is focused on a broader analysis of the data presented by Reiman
Gardens. Statistics are an important part of any advertising campaign. According
to the American Statistical Association, statistics are very important to creating
rapport with clientele. It provides both legitimacy to the business and portrays
professionalism (Roth, 1916). Currently, the statistics section of the website is
adequate, but through visual updates and broader more interesting statistics

Species Distribution Numbers in the Wing Butterfies in Flight

Si wtter 4
I
' 50 |
Natharis Notes w0 o ool [N'
. : I
= r
"I : : |
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provided by Flutter, it will become an even bigger draw to new clients. Below isan
image of the current webpage.

5. Admin Page

a. Theadmin page is where a majority of the mechanical changes will take place.
When we expand this web app to allow for organizations around the world to use
it, the admin page will have to be the most adaptable to these new organizations.
Organizations will use their data which may differ greatly from the data valued by
Reiman Gardens. This will be accounted for by a system of defaults. Each new
organization will have the same initial admin page tracking the same information.
If this is inadequate for their needs the user will be able to enter new information
to be tracked and the database will accommodate these needs. As for changes to
the current admin page they are as follows. The view shipments page will be
updated to be able to display based on shipments instead of individual butterflies.
This will reduce the amount of time it will take to scroll through the web app to
find the shipment you're looking for. We will also be adding a total releases and
emergences section to the shipping data. Mr. Brockman has told us that he
commonly miscounts the number of butterflies that have emerged from their
cocoon while releasing them and would like to be able to see the total number of
that type of butterflies that could emerge visible in the admin tab during data
input. We will provide exactly this. We will also be adding a way to edit currently
imputed butterfly data from shipments. Currently, there is no way to edit this data
once you have submitted it. This has led behind-the-scenes workers at Reiman to
have to add in negative shipments to correct data. We will avoid this in our design
by adding an edit shipment functionality. This section will also be where a
majority of our settings will be to control the specifics of the rest of the website for
the admin user. This will allow them to do things such as switch out logos.
Change what information is displayed and reorganize their version of the website.
Each website will have default settings that you can return to. No changes from
one organization to another will affect any other organization's changes. Below is
an image of the current webpage.
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6. Global Park Framework

a. The final area of change to Reiman Gardens’ web app will be the expansion of its
backend to accommodate opening it up to global use. This will involve creating a
user hierarchy where there will be three different kinds of users. The first is a
visitor to the site. This type of user will be unable to see the admin tab and will
only be able to view the website. They can view websites of any organization and
as per the Home Page section will be encouraged to do so on the globe feature of
the page. The second type of user will be the administrator. This type of user will
be the leader of an organization. They will have the power to edit their website
and retrieve their information. To access this ability they will have to log in using
a username and password that they set. For an organization to gain access to this
site they will need to contact the final user, the super-user. This is the level of
access granted by Reiman Gardens. They will be able to create new blank template
organization webpages to be able to hand out to other organizations and will be
able to view and retrieve the data that they post on the site. They will also be able
to hide or remove users if their accounts go dormant. They will also have a
username and password to log in to and will have access to the special features
described above under their version of the admin tab.

4.7 DESIGN EvOLUTION

In this section, we will discuss how the functional and non-functional design of the project has
changed over the course of the implementation and testing phases.

1. Functional design

1. Organization accounts
1. Inour initial design of the database, each organization would have had
several possible accounts linked to it. We initially planned to have
organization objects being separate from individual accounts, such that a
single organization could be linked to multiple accounts. Due to the
difficulty faced by working aws cognito user pools, the team had to take a
different approach. In out final design, each organization will only be
linked to single user. The organization is automatically created when a
user first signs in after creating an account.
2. Stats Page
1. Our initial design for the web application included a stats page displaying
several stats from a specific organization. Unfortunately, due to time
constraints this work could not be completed in time. Our design has had
to change to completely remove this page from the web application.
3. List Attributes
1. When designing our initial schema (graphqgl database structure) we had
intended for some objects to have list attributes in a one-many or
many-many fashion; for example, organizations can have many orders, an
order can have many order items, etc. When we started working with
graphgql, we quickly realized that adding list attributes to objects through
graphgl mutations was not an easy task. Keeping our time constraint in
mind, and after reaching out to needed experts for help, we opted to
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change our approach due to a lack of a positive response. We moved to a
new design with each object having a “marker” to link the object to the
needed object. For instance, orders belonging to a specific organization
have an “orgID” field with the id of that organization. Similar fields were
added across the schema.

2. Non-functional Design

1. Customization

1. Inourinitial design, we planned a wide array of customization options for
each organization to truly make their page their own: adding font
customization, background color, and more. Due to time constraints, and
after discussing with our client, we opted to considerable cut down on our
customization plans. We modified our design such that customization
options will be more limited, with more aspects of the app being hard
coded across all organization pages.

4.8 OUR DESIGN IN COMPARISON

In this section we will talk about how our implementation addresses the problems our client faces
and how well it does so in comparison to other similar applications.

Our application is essentially an inventory management system combined with a frontend
website for butterfly parks. There are similar products that do one of those things, but they have
never been combined together for the express purpose of managing a butterfly park. Because of
this unison of products we are able to efficiently manage inventory and then display relevant
information to potential customers. This creates a one stop shop for butterfly parks and allows us
to mold the application to fit the specific needs of a butterfly park. Through the design process we
have tried to tailor our website to the specific use cases of a butterfly park manager as outlined by
our client. This again gives us the edge over our competitors, because of our local proximity we have
been able to cut out unnecessary fluff that can often come with an over the counter application.
This allows us to cut costs and allow our clients to only pay for what they need. During the design
process we were also able to reference an old version of the application and see what areas worked
and what areas didn'’t. This also gives our product an edge over the more general competitors as we
were able to see first hand what areas need the most attention and again, mold the application
around these problem areas to better fit our clients needs. These factors together combine to make
our application stand out in a competitive market.

5 Testing

5.1 UNIT TESTING

1. Forms
a. Mockito, Selenium
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b. Using Mockito (or similar) to automate a browser for user-input tests.
2. Database requests
a. Postman
b. Checking post/get requests to and from the server for accuracy and speed.
3. Links
a. QUnit/JUnit
b. Write QUnit/JUnit tests to ensure that the websites Context (which page the
website is on) is correctly changed in all instances that we expect
4. CSS standards compliance
a. Uploading existing CSS files to a third party system to check compatibility with
browsers
5. Exporting shipment data
a. Ensure that the data being exported is compliant with Excel and contains all the
necessary data for a USDA report. This can be done through tests to ensure that
the data object has no null fields.

5.2 INTERFACE TESTING

1. APIs
2.  AWS (Amazon Web Services)
3. Receiving data from the server

For API and database testing, we will use tools such as REST-Assured, Postman, or JQuery to test
the sharing of data between different areas of the project and between the frontend and backend.

For AWS testing, we will use Amazon Inspector for network accessibility and the security state of
our application.

5.3 INTEGRATION TESTING
1. Creating a new user
a. Creating a new user should append their information to the database and also
create a new webpage with their bare essentials for them to edit. This is another
functional requirement for our project.
2. (Creating a new organization
a. Similar to the above (Issue 1)
3. Organization-based queries
a. Our webpage will need organization data to load specific aspects of the webpage
per organization. To do this we will query the database reactively. To ensure the
functionality of this feature we need to make sure that organization data is
passable between different application contexts.
4. Populating butterfly species data
a. This is the main data point for the butterfly section of the database and the
website. The website will reactively load butterfly information upon request. It is
critical to ensure that this data loads properly.
5. When an organization logs in, the correct page is loaded
a. One of the requirements for our app is to expand it for use with multiple
organizations and not just Reiman Gardens. It follows that testing this feature
would be critical.

26



For each of these scenarios, we will be using a Mocking API such as Mockito to create faux objects
to insert into the receiving interface. Using this we can then test that the webpage loads correctly
without using real data.

5.4 SYSTEM TESTING
1. Usability
a. Test different aspects of the project with real users
2. Cross-platform compatibility
a. Compatibility-testing tools such as BrowserStack or XBOSoft
3. Unit tests of input forms and database requests
a. Specified above
4. Interface tests of receiving data from the server
a. Specified above
5. Integration tests of populating butterfly data and correct organization login
a. Specified above

To ensure that our system functions correctly we have identified three main areas to assess our
choices of tests. Those are performance, load, and stress testing. These will ensure that the website
runs quickly and efficiently (such as loading the gallery in a timely manner), can handle extreme
loads (such as overly complex, or large queries), and ensure it can handle the expected number of
users as described in the design document. This can be done with tools such as JMeter.

5.5 REGRESSION TESTING

One tool we will use for regression testing would be Git, which would allow our team to test the
integration of new features with previous features in a local environment before adding them to the
shared/production repository.

We will also use other tools for frontend regression testing such as Selenium or IBM Rational
Functional tester for a software-based approach to regression testing. For the backend, we will use
Avo Assure, Telerik Test Studio, or other similar tools.

5.6 ACCEPTANCE TESTING

We will create several prototypes for our different users and allow them to give feedback on the
main features they will use in our application. This will allow us to make changes based on real
market feedback. These features will be selected by interviewing customers. We will also be in
contact with Nathan and show him all prototypes to make sure that all of his requirements are
met.

5.7 SECURITY TESTING (IF APPLICABLE)

It is important that we keep the information and data of the butterfly organizations secure. To do
this, we can use tools such as Security AppScan or SQLMap to test for vulnerabilities in our
application.

We can also use “fuzzing” tools such as OWASP WSFuzzer to test several different inputs to find
easily hackable software bugs within the application.
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5.8 RESULTS

We do not have any results at the time of this assignment. This is because we are attempting to
remain flexible in our design ideology and therefore will go with a “test-as-we-go” approach. Below
are some of the tests conducted during the implementation of the project

1. User cookies

1. Following our current design, visitor-side pages (homepage, gallery, parks page)
have a special url containing the url of a specific organization. This organization
url is used to load organization specific information for that page. On the
administrative side however, the user has to signin to access administrative
functionalities. Upon signing in, the organization ID is kept as a cookie in
localstorage for easy retrieval at any point in the app as this information is
paramount for most functionalities. Visitor side pages, however, use a dummy
account to enable access to aws storage for retrieval of images. We rigorously tested
the app to confirm that all visitor side pages were blocked off administrative pages
by navigating the app in several ways.

1. We found a bug whereby if an administrator moved to a visitor side page,
upon returning to the administrative side, the web application would
mistakenly consider the dummy account to be signed in a display dummy
information. A page reload would be needed to re-actualize the page and
for the app to use the proper organization account.

2. MapAPI
1. Our map API uses location information (address, city, state, etc) to obtain
longitudes and latitudes and display the organization on the map in the parks
page. We tested the efficiency of this api by using several different addresses from
different places in the US and overseas.

1.  Wediscovered that the api was not very effective at mapping addresses
outside of the us. Several addresses in France, for instance, could not be
mapped (could not get longitudes and latitudes). More so, so addresses in
the us could not be mapped.

2. The best fix for this would be to use a more efficient api. However, most of
the good apis found by the team are not free to use. Due to time
constraints, we decided to remain with the current api as we did not have
the time to get the funds through at client.

6 Implementation

Our plan for implementation next semester is to follow our Gantt chart from section 3.4. The first
aspect we are focusing on is working on setting up the cloud service AWS. The focus is to have this
completed between the end of this semester and start of the Fall semester. After that the two
components to implement at the start of next semester is the admin’s page and global framework.
Next, we will build the home, stats, and gallery page. Throughout this whole process we will be
creating and running tests to ensure all pieces work individually and as a whole.

6.1 IMPLEMENTATION DETAILS

Below is a list of all the major functionalities of our web-app as well as some words on how they are
implemented.



Global Framework
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Sign In
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The website has visitors, organizations/users, super users (Reiman Garden). The
functionalities/page are separated into visitor side pages (pages that can be
accessed by visitors) and administrative pages (pages that can only be accessed by
users). Some specific functionalities are reserved to Reiman Garden, such as
suspending and/or deleting existing organizations.

The sign in functionality is done using the AWS Cognito service. We essentially
encapsulate the admin panel within a withAuthentication module meaning that
you can't view the admin panel without being an authenticated user. The signin
state is also kept track of using a useState react hook. This way we can keep track
of when someone is signed in and change the page accordingly. This is used to
hide the admin panel functionality for instance or to change the sign in button to a
sign out button. Whenever we need to know the currently authenticated user we
are able to query the Cognito service to retrieve the username. We use this to
assist us with some user centric database queries.

Admin Functionality

Add/Edit Butterfly
m  Whenever the Edit Butterfly page is loaded, the database is queried for all

existing butterflies in an asynchronous useEffect. The butterflies obtained
can be selected in a dropdown option bar. Once a butterfly is selected, the
butterfly properties are filed in the appropriate fields. These fields can then
be edited as needed. The edited fields can be saved in order to edit the
butterfly information. The changes can also be canceled using the cancel
button. Lastly, the butterfly can be deleted using the delete button. Once
any of these options are selected, a pop up confirmation appears
prompting the user to confirm the required action or to discontinue and
negate the action selected. When adding butterflies however, the fields are
left empty, to be filled by the user. Once again, the changes can be saved or
discarded as needed. On the Add butterfly page however, the database is
not queried for currently existing butterflies.

Display/Edit Shipment

m  Whenever this page is loaded an asynchronous function is run using a

useEffect hook. In this function the database is queried for all Shipment
objects that contain the Organization ID of the currently signed in user.
This ID is found by fencing the actively signed on user and querying the
database for a matching username. Then all matching shipments are
loaded into a table along with a button to view more which contains the
ID of the shipment in the corresponding row. When this button is clicked
the page navigates to the packingList page where the shipment ID is
passed through the url as a search parameter. Once here a similar process
occurs for loading the order items. An edit button is loaded here instead
of a view more button. This button is tied to a conditionally rendered
form where the user can fill out updates to the order item and upon a
press of the submit button the changes will be sent to the database by way
of a GraphQL mutation.

Add Shipment



Every time this page is loaded, a useEffect runs that retrieves all order
objects from the currently signed in organization using the organization
ID. These orders are displayed in a tabulated manner similar to the display
shipment page. For every order, an add order item button is available to
add order items to the corresponding order. More so, an add order button
is placed at the top of the page enabling orders to be appended to the
current organization. Upon every order addition, the page is reloaded to
show the updated order list.

o Edit Organization

When this page is loaded, a useEffect is used to get the organization
attributes which are loaded into the appropriate fields. The fields can then
be modified as needed to change organization attributes: logo, covermedia,
section header color, header color, organization name, menu color,
location, url, etc. The changes can be saved by clicking the save changes
button at the bottom of the page. The locations information entered, is
used to compute the organization latitude and longitude. These
parameters will be added to the organization object and used to display
the organization on the parks page. The page can be reloaded manually to
see made changes.

o Customization Page

This page contains a form where users can update their customization
options for an organization. These form fields are filled by again finding
the currently active user that is saved inside of local storage. Then we filter
a listOrganizations query to find the correct user and fill the form out
according to the data associated with them. These variables are each kept
inside of a useState hook that are updated dynamically whenever new data
is entered. A react-color-palette api is used to create a color selection tool
for all color inputs. All image inputs have their own handler functions that
associate the current data with the url for a picture then store the picture
on a separate database to save space. When they are loaded the same
process happens but in reverse. Location can also be set on this page
which automatically calls another API to geocode the String location into a
geoJSON object form which we can read the latitude and longitude. These
fields are then separately stored in the return useState data. When the
submit button is clicked a graphql mutation is called and given the
collective return useState data, this updates the data on the backend and
reloads the page so the user can see the updates live.

o Customize Modules

Whenever this page is loaded and asynchronous useEffect hook is used to
obtain all organization modules using the organization ID of the currently
signed in organization. The desired module can be selected from the
dropdown menu at the top of the page. The title, content, and image of the
module can then be modified as needed. The changes made can be saved,
or canceled, leading to a page reload. The module can also be deleted by
using the delete button available on the page. On the second half of the
page, an add module section is available to add additional sections. A
module title, content, and image can be added to the new module, which
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will update the internal new module object. These changes can be saved or
discarded by clicking the save or cancel buttons respectively. Newly created
modules will have the organization ID added to them in order to keep
track of the organization owning the module.

Import/Export Shipments

Whenever this page is loaded, a useEffect hook is used to get all
organization shipments using the ID of the current organization. These
shipments are displayed in a tabulated manner with each row/shipment
having an export shipment option. Once this button is pressed, the a pop
up is displayed: a csv file can be exported by clicking the export csv link, or
the export action can be voided by clicking the cancel button. The page
also has import shipment button at the bottom of the page. This button
can be used to import shipments. Once clicked a csv file can be selected
from the current device. The selected csv will be converted into order, and
underlying order items, all of which will have the organization ID added to
them.

Manage Organization

This page is only available to the super user, Reiman Garden. A list of all
current organizations is displayed in a tabulated manner with the current
of the organization shown: active, suspended, deleted. A button is
available for each of the 3 possible actions; the “activate” button can be
used to convert a suspended organization back into an active organization.
The “suspend” button can be used to suspend an active organization:
suspended organizations can not be accessed by their owners, and the url
cannot be seen/accessed by visitors. The “delete” button can be used to
delete organizations from the system. More precisely, these organizations
will be marked as deleted and kept in the system as such. Deleted
organizations cannot be reactivated, unlike suspended organizations.
Similarly to suspended organizations, however, deleted organizations are
unattainable by both administrators and visitors.

Parks Around the World

(o]

Gallery

(e]

This page makes use of an API called react leaflet. This isan API that renders a

map based on the larger OpenStreetMap API. This page also queries a list of all
organizations using GraphQL and then filters out all of the entries with a latitude
and longitude. From here it makes new Marker components that are dynamically
loaded onto the map using the coordinates found from the query. These markers
are also outfitted with an onclick function that navigates to the specified
organizations url. This information is passed inside of the Marker component to
the onclick function.

This page will retrieve all butterflies currently available in the database. The images

associate with each butterfly is displayed with the scientific or common name

below, according to the user’s choice using the buttons at the bottom of the page.

Each butterfly 