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CSE498, Collaborative Design

Åά¢ƘŜ /ŀǇǎǘƻƴŜ 9ȄǇŜǊƛŜƴŎŜέ
ÅProfessors
Á5ǊΦ ²ŀȅƴŜ 5ȅƪǎŜƴ όά5ǊΦ 5Φέύ
ÁProf. James Mariani

ÅTeam Managers (TMs)
ÁTommy Hojnicki
ÁGriffin Klevering
ÁLuke Sperling

ÅClass Meetings
ÁTu, Thu 3:00 ς4:20 p.m. Eastern Time
ÁAll-Hands:

o Anthony 1281
o Microsoft Teams General Channel

ÁSplit-Hands:
o Luke: STEM 3202
o Griffin: STEM 2202
o Tommy: Anthony 1281

Å Website
Ácapstone.cse.msu.edu
ÁCheck it often.

Å Syllabus
Á www.capstone.cse.msu.edu/other-links/syllabus

ÁRead it thoroughly and carefully.

Å Email
ÁCheck your email often.
ÁRead your email immediately, 

thoroughly and carefully.
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Meeting Goals for 01/10 and 01/12

Å01/10

ÁIntroduction to Capstone Logistics

ÁOverview of Projects

ÁTeam Member Survey

Å01/12

ÁCapstone Logistics

Á²ƘŀǘΩǎ ŀƘŜŀŘΚ
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Capstone Overview

üCourse Logistics

ÅClient Projects

ÅCourse Logistics (Continued Next Meeting)
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Course Goals [1 of 3]

ÅGive You Experience In

ÁReal World

ÁCorporate Setting

ÅStart Your Transition

ÁCǊƻƳ {ǘǳŘŜƴǘΧ

ÁΧ¢ƻ tǊƻŦŜǎǎƛƻƴŀƭ

ÅStart Your Transition

ÁCǊƻƳΧάaŀƪŜ ƻƴŜ ƻŦ ǘƘŜǎŜΦέ ςCSE Professor

ÁΧ¢ƻ ά{ƻƭǾŜ Ƴȅ ǇǊƻōƭŜƳΦέ ςCustomer/Client
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Course Goals [2 of 3]

ÅTeams of 5-6 Students

ÅBuild Significant Software System
ÁDesign

ÁDevelop

ÁDebug

ÁDocument

ÁDeliver

ÅFor Project Sponsor / Client
όbƻǘŜΥ ²ŜΩƭƭ ǳǎŜ άǇǊƻƧŜŎǘ ǎǇƻƴǎƻǊέ ŀƴŘ άŎƭƛŜƴǘέ ƛƴǘŜǊŎƘŀƴƎŜŀōƭȅΦύ

ÅIn 15 (Short) Weeks
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Course Goals [3 of 3]

ÅBuild a significant software system.

ÅWork in a team environment.

ÅLearn new tools and environments.

ÅBuild and administer systems.

ÅDevelop communication skills.

ÅDevelop interview talking points.

ÅLearn to do stuff on your own.

ÅEtcΧ
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Professional Meeting Expectations

ÅStarts at 3:00 p.m. ET (Eastern Time) Promptly
ÅMeeting Ready
Á In Person: Seated
ÁMicrosoft Teams: Joined
ÁReady to Go
Á Looking Professional

Åbƻǘ aŜŜǘƛƴƎ wŜŀŘȅ LƴŎƭǳŘŜ .ǳǘ bƻǘ [ƛƳƛǘŜŘ ¢ƻΧ
Á Entering a Room
ÁWalking to a Seat
Á Being in the Process of Sitting Down
Á Joining a Meeting

ÅbƻΧ
ÁOther Electronic Devices

o Phones
o Laptops
o Etc.

ÁHats or Hoods
ÁCoats
Á Eating
Á Sleeping
Áά.ǊŜŀƪǎέ
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Project Deliverables

ÅProject Plan Presentation & Document

ÅAlpha Presentation

ÅBeta Presentation

ÅProject Software

ÅProject Video

ÅDesign Day

See Major Milestones.
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All-Hands/Split-Hands Meetings

ÅAll-hands

ÁDr. D.

ÁJames Mariani

ÁGuest Speaker(s)

ÅSplit-Hands

ÁTeam Status Reports

ÁTeam Formal Presentations (30% of Final Grade)

ÁTeam Project Videos
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Weekly Schedule

Å 01/10:  Capstone Overview

Å 01/12:  Capstone Overview

Å 01/17:  Risks and Prototypes

Å 01/19:  Team Status Report Presentations

Å 01/20:   Team Photos (10:00 a.m. ς3:00 p.m.)

Å 01/24:  Project Plan

Å 01/26:  Schedule and Teamwork

Å 01/31:  Team Project Plan Presentations

Å 02/02:  Team Project Plan Presentations

Å 02/07:  Team Project Plan Presentations

Å 02/09:  Design Day Booklet Process

Å 02/14:  Creating and Giving Presentations

Å 02/16:  Resume Writing and Interviewing

Å 02/21:  Team Alpha Presentations

Å 02/23:  Team Alpha Presentations

Å 02/28:  Team Alpha Presentations

Å 03/02:  Team Alpha Presentations

Å 03/07:  (Spring Break, No Meeting)

Å 03/09:  (Spring Break, No Meeting)

Å 03/14:  Intellectual Property

Å 03/16:  Design Day and the Project Videos

Å 03/21:  Ethics and Professionalism

Å 03/23:  Team Status Report Presentations

Å 03/28:  Team Status Report Presentations

Å 03/30:  Team Status Report Presentations

Å 04/04:  Team Beta Presentations

Å 04/06:  Team Beta Presentations

Å 04/11:  Team Beta Presentations

Å 04/13:  Team Beta Presentations

Å 04/18:  Team Status Report Presentations

Å 04/20:  Team Status Report Presentations

Å 04/23:  Project Videos Due

Å 04/25:  Project Videos

Å 04/26:  All Deliverables Due

Å 04/27:  Project Videos

Å 04/27:  Design Day Setup

Å 04/28:  Design Day

Å 05/04:  Capstone Wrap Up (5:45 p.m. ς7:45 p.m.)
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The Capstone Labs [1 of 2]

Å3340EB, 3352EB, 3358EB
ÅDoor Lock
ÁElectronic Keypad
ÁCode = ########
ÁDo Not Give Out to Other Students

ÅSystems
ÁUp to Three per Team

o ¢ǿƻ нтέ ƛaŀŎǎ
o One Dell Rack-Mounted Server (Optional)

ÁTeam 100% Responsible
o Building
o Maintaining
o Securing
o Backing Up

ÅWiFi
ÁSSID: CSE498, CSE498 5MHz
ÁKey: ???????

Å Appliances
ÁWater Cooler/Heater

Nota Bene: The water cooler is not 
connected to a drain. Do not pour things 
into it, like rinsing out your water container.

ÁWhirlpool Refrigerator
o Cold Water From Bottled Water
o Ice From Bottled Water

ÁMicrowave
ÁKeurigCoffee Maker

Å Lockable Storage
ÁAt Most One Drawer Per Team
ÁOnly As Needed
ÁAssigned by Instructors
ÁObtain Keys from CSE Office
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The Capstone Labs [2 of 2]

Å3340EB, 3352EB, 3358EB

ÅRemote Access
Instructions will be emailed.

ÅIn-Person Access
ÁFully Vaccinated With Booster Two Weeks Prior

ÁSanitizing Wipes
o Keyboard and Mouse

o Desktop

o Before and After Use

ÁHand Sanitizer
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Scheduled Lab Times

ÅNo Formal Lab Sessions
Åά/ǊŜŘƛǘέ ŦƻǊ {ŎƘŜŘǳƭŜŘ ²ŜŜƪƭȅ aŜŜǘƛƴƎǎ
ÁTeam Meetings
ÁClient Conference Calls
ÁTriage Meetings with TMs

ÅMeeting Times TBA With
ÁTeam
ÁClient
ÁTMs

ÅStudents must be available to meet.
ÁTeam Meetings
ÁTriage Meetings
ÁClient Conference Calls

ÅSchedule Accommodations
ÁMade For Reasonable Requests
ÁNot Made For

o Working Unreasonable Number of Hours
o Commuting Distance to Campus
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CSE498 Prerequisites

ÅMust Have Successfully Completed In Advance
ÁCSE300 (Can Be Waived)
ÁCSE325
ÁCSE335
ÁAt Least Two CSE Technical 400-Level Courses Chosen From 

CSE402, CSE404, CSE410, CSE415, CSE420, CSE422, CSE425, 
CSE431, CSE434, CSE435, CSE440, CSE450, CSE460, CSE471, 
CSE472, CSE476, CSE477, CSE480, and CSE482
ÁWRA (Tier I Writing Requirement)

ÅAbility to Read Email
ÁImmediately
ÁCarefully
ÁCompletely
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Capstone Overview

VCourse Logistics

üClient Projects

ÅCourse Logistics (Continued)
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Team / Project Generalities [1 of 3]

ÅClients

ÁVary in Size and Type

Á{ǇƻƴǎƻǊκŎƭƛŜƴǘ ŎƻƴǘŀŎǘǎ ŀǊŜ άǾƻƭǳƴǘŜŜǊǎΦέ

ÅTeam Contact Person

ÁPicked By Team

ÁMain Point of Contact for Client
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Team / Project Generalities [2 of 3]

ÅProject Types

ÁAll Significant Software Development

ÁVary in Specifics

ÅProject Level of Difficulty

ÁHard Enough

ÁBut Not too Hard

ÅDeliverable

ÁTo the Client

ÁBy the Due Date
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Team / Project Generalities [3 of 3]

ÅChallenges
ÁVery Short, Unforgiving Timeline
ÁClient Contact
ÁTeam Dynamics
ÁProject Plan (in ~3 Weeks)
Á9ƴǘƛǊŜƭȅ bŜǿΧ

o Languages
o Environments
o !tLΩǎ
o {5YΩǎ
o Processes
o Protocols
o Hardware
o Etc.

ÁProject Management
Á9ǘŎΧ
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Project Specifics

ÅVary

ÁType

ÁCurrent State of Specificity

ÅChallenge

ÁConnect with Client

Áάbŀƛƭ 5ƻǿƴέ ǘƘŜ tǊƻƧŜŎǘ

o Hard Enough

o Not too Hard

ÁCourse Feature, Not Bug
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Intellectual Property and Non-Disclosure Agreements

ÅIntellectual Property Agreement
ÁYou agree to assign ownership of intellectual property that may be 

created as a result of your project to your client.
o Copyrightable Program Code
o tŀǘŜƴǘŀōƭŜ άLŘŜŀǎέ

ÁMost clients will require an IP agreement.

ÅNon-Disclosure Agreement
ÁYou agree not to disclose client confidential information.
ÁMost clients will require an NDA.

Å¢ƻ ŘŀǘŜΧ
ÁMost code has not gone directly into production.
ÁNo patents have resulted.
ÅUse agreements provided by MSU to clients. See Downloads.
ÅContact Dr. D. or James For Questions.
ÅNot Willing to Sign Affects Project Choice
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Project Teams

1. Ally

2. Amazon

3. Anthropocene Institute

4. Auto-Owners

5. Bosch

6. DRIVEN-4

7. Evolutio

8. GM 1

9. GM 2

10.YŜƭƭƻƎƎΩǎ

11.Lockheed Martin Space

12.Magna

13.Meijer

14.Michigan State University CSE

15.Michigan State University Linguistics

16.Moii

17.MSUFCU

18.Roosevelt Innovations Data Science

19.Roosevelt Innovations Knowledge Science

20.RPM

21.¢ŀǊƎŜǘǎΩ ¢ƛǇ

22.TechSmith

23.Union Pacific

24.United Airlines Airport Operations

25.United Airlines Quality Assurance

26.United Airlines Training

27.Urban Science

28.Vectorform

29.Vectra

30.Whirlpool
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Team Ally
Project Overview

ÅFunctionalities
ÁOffer Exposure to Small Businesses

Á By Showcasing Deals to Customers

ÁWith a Web App

ÅFeatures
Á Upload Offers Seamlessly

Á Support Multiple Roles

Á Show Personalized Offers for Customers

ÅTechnologies
Á Visual Studio Code

Á JavaScript, React, NodeJS

Á Amazon Web Services

ÁMachine Learning (ML)
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Ally Offers Ecosystem

Detroit, Michigan
Charlotte, North Carolina

Luke

http://www.capstone.cse.msu.edu/2023-01/projects/ally


Team Amazon
Project Overview

ÅFunctionalities
Á Increase Product Sales and Buyer Trust

Á By Assisting Users in Making Group Purchases

Á Through an Intuitive Web Application

ÅFeatures
Á Create a Standalone Web Application
Á Product Searching

Á Cost Splitting

Á Develop a Secure Login

Á Implement Product Recommendations with Machine Learning

ÅTechnologies
Á Amazon Web Services (AWS)

ÁMachine Learning (ML)

Á Programming Language with Data Science Capability
(e.g. Pythonor Java)

Á JavascriptFramework
(e.g. Angularor React or Vue.js)

The Capstone Experience Capstone Overview 24

Amazon Group Buying Tool

Seattle, Washington
Detroit, Michigan

Griffin

http://www.capstone.cse.msu.edu/2023-01/projects/amazon


Team Anthropocene Institute
Project Overview

ÅFunctionalities
Á Assist The Public in Making Decisions

Á By Increasing Knowledge on Numeracy

Á Utilizing Machine Learning Strategies

ÅFeatures
Á Access Information Within Multiple Databases

Á Perform Machine Learning Analysis on Data

Á Create an Intuitive Web Application

Á Visualize Information for User Education

ÅTechnologies
Á ChatGPT

ÁModern Web Framework

Á Database Technologies

ÁMachine Learning (ML)
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Machine Learning for Numeracy Training

Palo Alto, California

Griffin

http://www.capstone.cse.msu.edu/2023-01/projects/anthropocene-institute


Team Auto-Owners
Project Overview

ÅFunctionalities
Á Summarize Document Contents

Á To Create and Report Out Analysis Metrics

ÁWith a fully Automated Process

ÅFeatures
ÁWord Frequency Metrics of Documents

Á Document Sentiment Analysis

Á Trends of Topic Sentiment Over Time

Á Develop Web or Standalone Application

ÅTechnologies
Á Natural Language Processing (NLP)

Á Artificial Intelligence (AI)

ÁMachine Learning (ML)

The Capstone Experience Capstone Overview 26

The Summarizer

Lansing, Michigan

Tommy

http://www.capstone.cse.msu.edu/2023-01/projects/auto-owners


Team Bosch
Project Overview

ÅFunctionalities
Á Make Autonomous Vehicles Safer

Á By Helping Engineers Modify and Run Simulations

Á Within an Easy-to-Use Web App

ÅFeatures
Å Remotely Control CarMakerSimulations

Á Load and Modify Simulation Parameters

Á Start and Stop Simulations

Á Save Simulation Results

Á Implement a Secure LogInSystem

ÅTechnologies
Å IPG CarMaker

Å Python

Å Python-Based Web Framework
(e.g. Django or Flask)

Å HTML & CSS

Å CSS Library
(e.g. Bootstrap 5 or Tailwind CSS)

Å JavaScript

Å Svelte Frontend JavaScript Framework
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Web Interface for CarMaker Simulation Tool

Plymouth, Michigan

Griffin

http://www.capstone.cse.msu.edu/2023-01/projects/bosch


Team DRIVEN-4
Project Overview

ÅFunctionalities
Á Provide Users Efficient Management 

Á For Centralized Module System

Á By Building Technological Infrastructure

ÅFeatures
Á Store Module and Firmware Data for Fast Access

Á Create user Facing Asset Manager and Data Analyzer

Á Automate OTA Module Updating

ÅTechnologies
Á Python, FastAPI, Flask

ÁMySQL or Similar Database Architecture

ÁESP32 Devkit C

Á SwaggerUI

Á Arduino

Á ESP32 OTA Method
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Driven Connect Application, Server, and Backend

St. Joseph, Michigan

Tommy

http://www.capstone.cse.msu.edu/2023-01/projects/driven-4


Team Evolutio
Project Overview

ÅFunctionalities
Á Help Less Fortunate Children Attend School

Á By Dynamically Tracking Their Bicycles

Á Through an Easy-To-Use Web App

ÅFeatures
Á Track User Bicycle Location and Usage Statistics

Á Provide an Admin Portal To Register New Users

Á Determine If Bicycles Have Been Stolen

Á Alert Users of Stolen Bicycles

ÅTechnologies
Á Amazon Web Services (AWS)

Á JavaScript, React

Á Databasing Technologies

Á Messaging: AWS SNS, SQS

Á Docker, Kubernetes

Á CI/CD: Harness

Á Raspberry PI

Á GPS
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#BIKES4ERP Tracking

Chicago, Illinois

Griffin

http://www.capstone.cse.msu.edu/2023-01/projects/evolutio


Team GM 1
Project Overview

ÅFunctionalities
ÁOffer an Immersive Way to Monitor Web Traffic

Á And Perform Administrative Action

Á Using Virtual Reality

ÅFeatures
Á Visualize Data in Ways Designed for VR

Á Automatically Integrate Network Metadata

Á Identify Potential Malicious Users

ÅTechnologies
Á Unreal Engine

Á C#

ÁMySQL
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Virtual Reality Network Monitoring

Detroit, Michigan

Luke

http://www.capstone.cse.msu.edu/2023-01/projects/gm-1


Team GM 2
Project Overview

ÅFunctionalities
Á Automate the App Distribution Process

Á For a Variety of Client Compute Types

ÅFeatures
Á Support Many Compute Types

Á Validate Requests Automatically

Á Create Automation Scripts for Interdependent Systems

ÅTechnologies
ÁWeb Server

ÁMySQL
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Application Lifecycle Framework

Detroit, Michigan

Luke

http://www.capstone.cse.msu.edu/2023-01/projects/gm-2


¢ŜŀƳ YŜƭƭƻƎƎΩǎ
Project Overview

ÅFunctionalities
Á Refine Business Processes to Increase Performance

Á.ȅ /ƻƭƭŜŎǘƛƴƎ ά¢ƻǳŎƘέ 5ŀǘŀ ŦƻǊ tǊƻŎŜǎǎŜǎ

Á To Identify Improvements to Existing Software

ÅFeatures
ÁMeasure and Expand CelonisAdoption

ÁtǊƻŎŜǎǎ ά¢ƻǳŎƘέ 5ŀǘŀ wŜǇƻǊǘƛƴƎ

Á Demonstrate Metric Improvements Based on Data

Á Design Visually Intuitive UI for Data

ÅTechnologies
ÁMicrosoft Office 365
Á Teams

Á Sharepoint

Á Power Apps, Power Automate

Á Forms 

Á CelonisProcess Intelligence
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Global Business Services Process Intelligence

Battle Creek, Michigan

Tommy

http://www.capstone.cse.msu.edu/2023-01/projects/kelloggs


Team Lockheed Martin Space
Project Overview

ÅFunctionalities
Á Increase Usability of SmartSatϰSDK

Á And Expand SDK Functionality 

Á By Developing Resource and Dependence Management

ÅFeatures
Á Facilitate Downloading SDK for Target Architecture

Á Allow Maintainers to Easily Upload New Releases

Á Initiate and Deploy Streamlined AI/ML Workflows

ÁWork on Real Hardware

ÅTechnologies
Á JavaScript, Electron

Á Flask

ÁONNX

Á AMD ROCm

Á Linux Packaging (RPM)

Á Docker
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SmartSatϰSoftware Development Kit & AI Platform

Littleton, Colorado

Tommy

http://www.capstone.cse.msu.edu/2023-01/projects/lockheed-martin-space

