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1. Introduction
1.1 Purpose
Saya Life is a company that specializes in water management systems for commercial or
personal properties. This company aims to ensure financial value for property owners, tenants,
insurance providers, utility companies, and fixture and appliance manufacturers.

Saya Life wishes to use their data to create a machine learning agent that can predict potential
damage pipes. Saya Life has partnered with Cal State LA’s Department of Computer Science to
make a dashboard that can display pipe leak predictions and information with data
visualizations. Our team has been tasked to turn this idea into a reality for Saya life.

This Software Design Document (SDD) document goes into more in-depth details about our
senior design project, Dashboard. It outlines the current design of the project.

The dashboard is intended to be integrated into the Saya.Life website. It is a tool that takes
building data and predicts if a leak will occur. This prediction will be accompanied by a dynamic
report that includes specific information about the building.

All Dashboard developers, designers, and testers are required to read this document.

The current version of Dashboard is version 1.5.

1.2 Document Conventions
Simple terms and phrases, as well as short paragraphs, are used throughout the document to
keep all information easy to understand and digestible.

Terms that are specific to this project are defined in the Glossary.

Bold should be reserved for section headings. Italics should be used to emphasize a word or
phrase.

Highlighted content should not be deleted during revision. It will be moved or removed by the
person who highlighted the content. Highlighted content should be removed once it’s no longer
useful.

Each section should speak about project components in the following order:

1. Inputs
2. Dashboard Webpage
3. Machine Learning Model
4. Outputs

1.3 Intended Audience and Reading Suggestions
This document is mainly directed to the developers, designers, and testers of Dashboard.

This SDD should be read from beginning to end to gain a complete understanding of the
software design.
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1.4 System Overview
The goal of Dashboard is to offer a dynamic report system that communicates to insurance
companies if a building is at risk of a leak. This value will be determined by input values that are
fed to a trained machine learning algorithm.

Our development teams will design and implement this report as an interactive dashboard. We
intend to use machine learning algorithms to evaluate the building. The final evaluation will be
displayed in the dashboard along with important graphs about client data.

With Dashboard complete, Saya Life’s development team will be able to integrate this project
into the Saya Life website.

2. Design Considerations
This section describes the issues that need to be addressed or resolved before attempting to
devise a complete design solution for the Dashboard.

2.1 Assumptions and Dependencies

To use Dashboard, users must have access to desktops or mobile devices that can access the
official Saya.life website. Users must have a Saya.life account to sign into their dashboard.

2.2 General Constraints

Users must have access to a stable internet connection to successfully use the Saya.life
website.

To access Dashboard, users must have an account under Saya.life and must be signed in.

Only insurance companies will have access to Dashboard and its features.

2.3 Goals and Guidelines

The goal of Dashboard is to generate a dynamic report that displays whether a building is at risk
of a pipe leak.

Ultimately, we want each report to tell a “story” about each building an insurance company
wishes to review.

Dashboard’s mandatory delivery date is May 3rd, 2024. It would be best if the Dashboard is
completed 1-2 weeks before the delivery date.
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2.4 Development Methods

We relied on a branch of agile development known as Scrum. We develop the Dashboard
incrementally each week. We have weekly meetings in which we evaluate our progress and set
goals for each team. We also split into three teams: Metrics, Algorithms-research, and Front-end
to divide the work among each other.

3. Architectural Strategies
Used software:

● Python 3
○ Very popular and robust language
○ Most machine-learning libraries and packages use Python

● Jupyter
○ IDE for writing and testing the machine learning algorithms
○ Allows code to be broken down into cells
○ Comes with Anaconda library

■ Vast amount of resources
■ Scikit-learn will be used to import algorithms

● Excel
○ Holds the client records

● Github
○ Holds the project and is easy to access for all developers

● HTML, Javascript, CSS
○ Common tools for website development

Errors:

● Errors should be displayed in their own textbox rather than crashing the system
(in real-world uses).

● During development, system crashes are fine, but any errors or exceptions found
and expected should be handled.
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4. System Architecture

User: This is the webpage where the user can input building data. After submitting the results,
the user will be able to see the results and the report.

Dashboard: This represents the server that collects the input data, validates it, and sends it to
the machine learning model. It receives the prediction, collects important building data (water
flow, flow rate, etc.) from Saya’s database, and sends the results to the user page.

Model: The trained machine learning model(s) will receive the data from the server (Dashboard).
It will then generate an evaluation that determines whether the data suggests a leak will occur
or not.

5. Policies and Tactics
This section contains additional information about Dashboard, such as the tools used, testing
plans, and more.

5.1 Specific products used
● IDE: Jupyter Notebook, Google Colab

○ Languages: Python, Javascript
○ Libraries: Anaconda

■ Focus on Sci-kit Learn
● Excel

○ Building data
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5.2 Plans for ensuring requirements traceability
We have a document that serves as a checklist for each Dashboard requirement.

Each time a requirement has been completed, it will be marked in the checklist and the date and
Dashboard version will be recorded.

This way, each requirement will be tracked.

5.3 Plans for testing the software
One functionality will be tested at a time. Combinations of functionalities should be tested one at
a time. In other words, multiple (such as 5 or more) different components should not be tested
altogether.

The only times multiple components and functionalities should be tested together is when the
system as a whole needs to be tested, or when the lower set of functions don’t need to be
tested further.

Errors should be traced back and fixed, and error handling should be implemented for each new
error encountered. Expected errors should be handled from the start.

6. Detailed System Design
This section provides an overview of Dashboard’s component design.

6.1 Dashboard Webpage
6.1.1 Responsibilities

The Dashboard Webpage is responsible for providing the input fields for building data. It
will have a button that begins the evaluation process.

It will display the result returned from the machine learning model.

6.1.2 Constraints

Users must input building data. Saya data only accounts for variations in water data. As
of right now we only include data building for one specific building.

6.1.3 Composition

There are two subcomponents to the Dashboard, but as of now, they are being
implemented as one component. Their general descriptions are in 6.1.1.

6.1.4 Uses/Interactions

The Dashboard will mainly work with the Dashboard Server. It passes the input data to
the server.

The Server is responsible for returning the evaluation details to be displayed in the
dashboard webpage.
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6.1.5 Resources

The dashboard will require CPU, memory, and GPU resources. The amount of resources
could vary with multiple rows of data inputted into the dashboard.

6.1.6 Interface/Exports

The Dashboard will need numerical data from the input fields and will display text to the
dashboard page.

6.2 Models
6.2.1 Responsibilities

The Models component is responsible for reading data and accurately predicting a Yes
or No leak outcome.

6.2.2 Constraints

The input data must be submitted in the same order the data features show up in Saya’s
database. As of right now data must be put in individually, we can not upload a csv or
excel file at the moment.

6.2.3 Composition

The Models component will have one component: the model’s pickle file that is
integrated into the server. This class will perform all of the model’s functions.

6.2.4 Uses/Interactions

The Model component will work with the Dashboard Server. It will receive data from the
Dashboard Server, and once it has generated a label, it will send it to the Dashboard
Server.

6.2.5 Resources

This component will definitely use up CPU and memory resources. We’re not sure how
much these resources will be used.

6.2.6 Interface/Exports

The only data that the model sends to the dashboard is the leak prediction label.

7. Detailed Lower level Component Design
7.1 Dashboard Server

7.1.1 Classification

The Dashboard Server is a subcomponent of the dashboard webpage responsible for
reading and sending the input data to the machine learning model.

The Dashboard Webpage will receive the evaluation from the model and send the
information to the dashboard for display.
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7.1.2 PSPEC

7.1.3 Interface Description

The Dashboard will work as a backend between the dashboard webpage and the
machine learning model. The only interface the user has with this subcomponent is in
the form of a button to input data. Once the button is clicked it will automatically send
data and display new data to the user.

7.1.4 Processing Detail

The Dashboard Server collaborates with all other components in the Dashboard.

It will receive and send data to the dashboard.

It will receive data from the client records.

Finally, it will send and receive data to and from the model.

7.1.4.1 Design Constraints

There are no constraints to this component. It serves as the controlling component of the
Dashboard and will handle all errors. It will be constantly updated to grow with the
project’s needs.

7.2 Logreg Pickle

7.2.1 Classification

This file is used to train a Logistic Regression model.
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7.2.2 Processing Detail

The logregpickle file loads the given data from Saya, stores it in a local dataframe, and
feeds this data to a fresh Logistic Regression model. The same algorithm will be run and
trained many, many times, until the best model is found.

The input data should be split into training and testing sets. The algorithm should only be
trained with the training set, and it should only be evaluated with the testing set. At no
point should the training and testing sets be mixed.

All input data should be numerical.

7.2.3 Performance Issues

Depending on the size of data and how many parameters are changed during training,
the training process may consume a lot of RAM or take a really long time to finish.

7.3 Saya ffnw

7.3.1 Classification

This file is used to train a Feed-forward Neural Network model.

7.3.2 Processing Detail

This file loads the given data from Saya, stores it in a local dataframe, and feeds this
data to a fresh Logistic Regression model. The same algorithm will be run and trained
many, many times, until the best model is found.

The input data should be split into training and testing sets. The algorithm should only be
trained with the training set, and it should only be evaluated with the testing set. At no
point should the training and testing sets be mixed.

All input data should be numerical.

7.3.3 Limitations

Neural networks require large amounts of data to properly train. Without sufficient data,
the model will underfit and produce poor results.

7.3.4 Performance Issues

Depending on the size of data and how many parameters are changed during training,
the training process may consume a lot of RAM or take a really long time to finish.

8. Database Design
As of right now, we are not using a database. We are using Excel to hold client records.
Our Excel data contains the following data:

● Saya Life Data
○ Water flow duration
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○ Water volume
○ Water flow rate
○ Water classify
○ Month
○ Meter Number

● Building Data
○ Age
○ Number of rooms
○ Type of building
○ Number of residents
○ Square Footage
○ Climate

Saya Life data, hardware data, and other miscellaneous data will be provided by Saya Life.
Saya Life has its own database, but we have no access to it.

Building data will be provided by users.

9. User Interface
This section goes over Dashboard’s user interface. Its characteristics and functionalities will be
described in detail.
9.1 Overview of User Interface
Dashboard will have several input fields where users add building and flow data.

At the bottom of the page is a “Submit” that begins the evaluation process.

Any errors upon clicking start will be displayed below the input fields. If there are no errors, input
data will be passed to the back-end server.

Once the evaluation is done, the success message will be removed and the evaluation will be
displayed.

To generate a new report, the user can scroll up to the fields, edit the fields, and click the start
button again.
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9.2 Screen Frameworks or Images
The following image is the final result of our dashboard

9.3 User Interface Flow Model

Our dashboard will have two subcomponents. The first is Edit/Input data which allows users to
input and edit building and flow data. The other component is the Server which connects to the
machine learning model and sends the leak result back to the dashboard.

These two subcomponents are officially added into our Dashboard.
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10. Requirements Validation and Verification
Requirement Component Method of Testing

1.1.1 Dashboard Webpage Try-catch exceptions

1.1.2 Dashboard Webpage Try-catch exceptions

1.1.3 Dashboard Webpage Try-catch exceptions

1.1.4 Dashboard Webpage Try-catch exceptions

1.1.5 Dashboard Webpage Try-catch exceptions

1.1.6 Dashboard Webpage Try-catch exceptions

1.1.7 Dashboard Webpage Try-catch exceptions

1.2.1 Dashboard Webpage Try-catch exceptions

1.2.2 Dashboard Webpage Try-catch exceptions

1.2.3 Dashboard Webpage Try-catch exceptions

1.3 Dashboard Webpage Try-catch exceptions

2 Models Try-catch exceptions

2.1.1 Dashboard Webpage Try-catch exceptions

2.1.2 Dashboard Webpage Try-catch exceptions

2.2.1 Models/Dashboard Webpage Try-catch exceptions

2.2.2 Dashboard Server Try-catch exceptions

3 (all requirements in 3) Dashboard Server Checklist and QA

4 (al requirements in 4) The Dashboard/Server Checklist and QA

5, 5.1 All Components Wrong input testing

6 (all requirements in 6) Dashboard Webpage QA

7 Dashboard Webpage QA



15

11. Glossary
Definitions:

Client: Refers to an insurance company’s client.

Dashboard: The official name of our project. Not to be confused with “the dashboard.”

Developers: Refers to the ten developers of Dashboard.

Model: Machine learning algorithm.

Saya Life: The Sponsor of this project, Dashboard. This company specializes in water
management systems. Is also referred to as “Saya.Life”, “Saya.life”, “Saya”, or
“SAYA.life”.

The application, system, or product: Refers to Dashboard.

User or user: You, the user of Dashboard. In many cases this refers to insurance
companies registered under Saya Life.

Acronyms:

CPU: Central Processing Unit

GPU: Graphics Processing Unit

Memory: stores computer data and instructions

SDD: Software Design Document

SRS: Software Requirements Specifications document

UI: User Interface

12. References
Dashboard SRS document: https://ascent.cysun.org/project/project/view/216

https://ascent.cysun.org/project/project/view/216

