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Executive Summary

The PhD Student Manager is a Web'based_ |ab_ | System ArChltectqre _ o High-Fidelity Prototype — Live Deployed Web Application
management platform developed for the Robotic Vision * Three-tier arChlteC_ture' Pre?‘entatlon’ Appllcatlon, and Dat_a_ Iayers _ _ o The PhD Student Manager was developed and deployed as a fully functional, role-based web application at phd.e16a.com. All 5 core
Laboratory (RVL) at The University of Texas at Ar|ington_ * Separates Ul, business |OgIC, and data storage for scalablllty and malntalnablllty modules were completed and validated, serving as a high-fidelity simulation of a real lab management system for the RVL at UTA.
Research labs like RVL currently rely on disconnected tools: » Role-based access control enforced at every layer via Supabase RLS policies
spreadsheets, emails, and shared drives - to manage Core Module Design Module Prototype Results - All 5 Modules Functional
student progress, paper submissions equipment ° Weekly progress report submission and SuperViSOr review workflow e | o ook | o N
. ’ . ’ . o : P : : Complete Weekly Reports Complete aper Tracking Complete eservations
reservatlons’ and travel relmbursements’ Creatlng ResearCh paper traCkIng and Conference Sme|SS|On plpellne Students submit structured weekly progress reports; supervisors Research paper submissions tracked across full status lifecycle: Equipment and server reservation scheduling with conflict
|neff|C|enC|eS and VlSlblIlty gapS fOI’ both SuperVISOI"S and ° Lab eql_“pment and Server' reserva‘“on SChedU||ng System kreview, comment, and approve - full pipeline functional submitted — under review — accepted/rejected detection fully operational across student and admin roles )
students « Kanban-based task management board for project tracking 4 T ovel Reirm N
- .. : C let i t
TO add reSS thIS, We dGSIgned and bUlIt a Centl"ahzed, r0|e' * Dlgltal travel relmbursement requeSt and approval Workﬂow Ta(z(k):li):\j::ent ::aar:\,:::r::na;jmp status columns, and CRUD operations Digit:ri:?b?rsjmentwori:‘I\o,:fully fnlpr:me:::dsestr:j:\:: submit requests with documentation,
. . . . unctional across all roles supervisors review and approve, system logs confirmed reimbursements
based web application using React, Next.js, and Supabase. Component Technology Purpose | e i e y
The system SUppOrtS. three user roles - SUPErVISOrs, PhD Frontend React / Next.js Role-based Ul & dashboards - e ——
Stu(?entsl;ﬂand acCI;mlnlc;,trattors _.ealc ZWIth takl:ored daShboardft Backend Supabase Auth, APIs, real-time updates e g 0 - Zﬁ%"!iééf"”"pme”t
dand WOrKrnows. vore teatures Inciude wee rogress repo . _ | S S scheduling interface
. . y Prog P Database PostgreSQL Structured data & security with contiot
submission, research paper tracking, lab equipment and _ — s s, i s < | detectonacross
server reservations, Kanban-based task management, and a Security RLS Policies Row-level access per user role — roles.
dlgltal travel relmbu rsement WO rkﬂ OW. Table 1: Technology stack and component r oles :::n_mwm :y:m :AZWD( S:AF :M:OMM M iiii . n.m - nq_glnq; s~ — e s -~ s
. . . Sl ——— e i Overall Prototype
The SyStem fO”OWS a three-tler arChIteCtu re (Presentatlon’ Wj:::”d Welcome, Dev Patel! Fig ure 2 StUden t Figure 3: Weekly report submission interface displaying the student input form and supervisor review workflow l OUtcomeyp
Application, and Data layers), ensuring security, scalability, s ZZ;’}:%;" Research Papers
and maintainability through role-based access control and e 3 Total Courses 4 Total Reports 0 TotalPapers centralized access 0 o e o | 7 < S
row-level security policies. T —-—— e iv?laarll;gé)ment . | Modul F5 {ISD livered User roles impl ; ted & validated
. . . . . wleadlop LS odules Fully Delivere ser roles implemented & validate
The result is a unified platform that reduces administrative e e modules including b A -
. _ 0 In Progress 120.00 Tota 1 Upcoming ckally per fons and thei < . o
workload, improves accountability, and enables the lab to - — - reports, papers, - Live s
View Kanban S e reservations, and Eampe e i o Deployed at phd.e16a.com Core requirements from sponsor addressed
focus more on high-quality research. task tracking

Figure 4: Paper tracking module showing research submission status pipeline from submitted through accepted or rejected

Background Experimental Test Plan

 PhD research labs already manage a wide range of Module Functional Test N | Desian Goal Client Requi t
overlapping responsibilities - including tracking student oduie Functionat festing Usability & Performance Testing esigh ©50als vs. Lilent kequirements
i+t i Weeklv Reports Paper Trackin . . Centralized Platform Role-Based Access All Modules Delivered
prog r.eSS.’ SmeIttlng Weekly re.ports, managmg_ paper Submity—> Rgview R Sta?us transitiongs: aySter_n V'X\?ll(kttf;]ml:l?h Col_nddlf[Cted Vl\ilftlh sponsqr ‘ All 5 lab wprkflows unifi_ed in_to one web-based _Supervisor, Php Student, and Admin roles fully | Reports, paper tracking, reservations, Kgnban,
Su meSSIOnS, Coordlnatlng equment reservatlons, and Approve pipeline validated e DI S o L.JS.SaIn a erl 1o valldate WOrKiiows agains system - directly replacing disconnected implemented with secure RLS-enforced data and travel reimbursement - all fully functional
handling travel reimbursements - yet many labs, including end-to-end — accepted/rejected /Il MEEIEmEE | LN OIS poundaries A EEDIEE
RVL at UTA still rel di d | h » All three user roles simulated independently to
at still re y on disconnecte . tools such as " Reservations A evaluate dashboard clarity and navigation flow ) _
spreadsheets, emails, and shared drives. Conflict detection for Kanban Board . Performance tested under concurrent user Key Insights & Lessons Learned Constraints
« This lack of a centralized system can lead to missed equipment & server & status trar’wsitio?’ls verifiedp interactions across multiple sessions (“ e N k b - Team carried concurrent academic course load throughout the project timeline
_ _ i . booking tested - _ ibili ifi alancing "is project aiongside other coursework « No dedicated QA environment - testing conducted within the same deployment
deadlines, SChedullng conflicts, unclear accou ntablllty, and > < gi;(;?cs)xbr:r\:\ésggggmpatlblllty verified on Chrome, L [fe‘i”r',fiﬂji'ﬁji{,.’f‘f;'a”ig"f‘e’lﬁﬂﬁd .Z?;'_'E{a‘;eea;'é”siffé"”g - Sponsor direction provided early in thg semester; later iterations werepseii‘-directed
limited visibility into overall lab activity, increasing the 'Ilz'rivel Reimbursement | | | . Report submission flow evaluated for intuitive UX - j— = « Scope limited to RVL at UTA: system not yet generalized for multi-institution use
administrative workload for both supervisors and students. “Cgf]?fr’rf]jt;n‘ijgfkwfxtjgﬁga‘:g doad — SUpervisor approva and minimal steps to completion ® Deferring bug fixes to later sprints increased
. . . . . - integration complexity - resolving i th
- Existing solutions like Laboratory Information Management b i | oppoared would have kepl he codebase eaner | Acknowledgements
: : .- : _ * Hussain Alkatheri: sponsor and product owner, provided initial requirements and project direction
SyStemS (LIMS) are typlca”y deSIQned for CllnlCal or hlgh Table 2: Test coverage by module re Scope & Task Distribution b * Robotic Vision Laboratory (RVL) at UTA - inspiration and reference use case for system
throughput environments and do not address the needs of Role-Based Access Testin Ensuring all team members shared an equal = requirements | o
. _ g Modul Test T Rol Stat understanding of the project scope and evenly split « Dr. Shawn Gieser: course instructor for CSE 4316 and CSE 4317, provided guidance throughout
academic research labs, such as student progress tracking, - N N ~ odule est Type oles atus | workioad improved consistency across modules it e e
conference management, and structured reporting ® o Weekly | Functional, | Student
workflows. - - Reports | workflow supervisor Future Plans & Next Steps
° I TS . . L : Mobile App i Email Notification
The Robotlc Vision Labpratory (RVL) at UTA, led by [?r. Supervisor PhD Student . Admin Paper |Functional, |Student, oMult-Insttution Expansion @ Native I0S/Androld app for on- B e Al Automated alerts for deadiines, o
BekS|, served as the primary StakehOIder, with Hussain All StUden:S & Own reICOI'dS yStem_Wldet Tracking Status supervisor universities nationwide beyond UTA the-go repo:’ltf.sut:'missions and reporting trends for supervisors LM approvalse, a_nc(ij(reesservatlon
. . . approva S on y managemen notifications reminaer
Alkatheri acting as sponsor and product owner to guide \_ J U -
system requirements and development priorities. Reservatio | Conflict Student, admin
* RLS policies validated: users restricted to ns Detection References
thoriz t r Il modul :
. gl:jp ;)I’Vi Se OdI’Sd 2oanfai r(.)mOeS ; t?) Vi e(\?\;j:”e:tu dents - Kanban Functional, | All roles 7 1. GoalGetters Team, "Architectural Design Specification: PhD Student Manager,” 2025, CSE 4316 Senior Design |, Fall 2025.
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),
s N Database _ . ol 1A
(Python FastAPI, Docker) » student progress * End-to-end workflows tested across frontend and ( ’ ’ ‘ ’ ‘ '
B}j’l - workflows * lab inventory Supabase backend Student :
. sche::lyling * experiment logs . Sft?slgiigﬁounzdates verified using Supabase live Submli;s » Sﬁiﬁz? » 22‘&?3&22 » ’E'ZSQZZ?:
K i e S _ _ repo Supervisor comments system
« role-based access » Authentication and session handling tested for secure
b - login and role assignment . ) ; ) \ J
Figur e 1: SyStem overview ShOWing the three core Iayer S ) gamtiltca onnes(l)ztselr;cy Hellieel et el el Figure 3: Validated report submission workflow across student and
supetrvisor roles

and primary user roles
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