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ABSTRACT 

 
Lill Pals is a one-stop web solution that transforms pet and plant care management 

with the help of scientifically advanced tools and intelligent scheduling systems. 

The solution addresses fundamental loopholes of existing solutions by combining 

veterinary science and horticulture-based knowledge in an integrated interface and 

offering species-specific, development-stage-based, and weather-specific care 

recommendations. With the current web technology, the system comes with a diet 

calculator for precise meal planning, a responsive calendar for the optimal plant 

care, and improved integration with professional services. The system provides 

secure data protection techniques and accessibility features to ensure the platform 

is secure and accessible. The project demonstrates how the interdisciplinarity will 

digitally augment care solutions and form the basis of smart diagnostics and 

knowledge transfer at community level in the future. The innovative system is an 

important step towards comprehensive companion care management.
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Chapter 1 

 

Introduction 

 
This chapter sets an absolute foundation for understanding the Lill Pals project 

based on a description of its genesis, chief motivators, rigorous goals, methodology 

paradigm, and predicted outcomes. The thesis presents the principal connection 

between evidence-based care practice and the welfare of pet and horticultural 

companion animals and makes visible how an open, one-stop-shop digital platform 

can cure longstanding pet and plant care ailments. The research explores 

application of veterinary nutrition science and gardening best practices employing 

accessible web technology with the purpose of transforming how caregivers care for 

their pets' health. Through combining evidence-based algorithms with simplicity of 

use design and community factors, the project aims to provide a robust solution that 

reduces preventable health issues, optimizes care routines, and encourages 

sustainable pet and plant care habits for diverse living environments. The chapter 

naturally outlines how technology integration has the potential to bridge the gap 

between scholarly research in academic settings and every day, real-life caregiving 

with the ability to satisfy both beginning and experienced caretakers. 

1.1 Introduction 

 

In an era marked by rapid urbanization and increasingly frantic lifestyles, the 

human desire for companionship and exposure to nature has led to growing 

numbers of domestic pets and house plants. While this is a welcome trend, however, 

it is one that poses tremendous challenges because proper care and maintenance of 

living companions require sophisticated knowledge, constant attention, and in most 

instances professional guidance which many modern individuals find hard to 

provide. Lill Pals is a pioneering technology solution to this contemporary dilemma - 

an entire digital system that loops the gap between high-level scientific needs of 

care and real-world aspects of everyday life. By bringing together cutting-edge 

veterinary science, advanced horticultural science, and modern web programming 

technologies, the system represents a paradigm shift in how individuals manage pet 

and plant care. Not just a collection of tools, Lill Pals constructs a whole experience 

that trains users, introduces them to experts, and builds a community of support, 

finally transforming care from drudgery into a fulfilling process that enhances both 

caretakers and their friends. 

1.2 Motivation 

The strong motivation behind this research effort is the need to enhance practice 

The concept behind Lill Pals was prompted by a series of important observations 

about the role of pet and plant care within modern homes. Most importantly, 

existing digital solutions on the market today are still painfully disparate, such that 

pet care apps entirely isolated from plant care machinery, requiring users to 

struggle with a myriad of disparate systems and navigate opposing schedules. In 
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addition, technology that exists today is predicated on overly generalized, simplified 

solutions that fail to consider key variables such as breed-specific dietary needs, 

local climates, growth stages, or target health conditions. Most concerning perhaps 

is the general disconnect between academic research in plant physiology and animal 

nutrition and practice in home caretaking, denying conscientious caretakers access 

to scientifically informed guidance. Systemic breakdowns introduce unnecessary 

health issues in pets and houseplants, additional costs due to suboptimal caretaking 

methods, and immense frustration among caretakers who care deeply to do the best 

thing. In addition, recent psychological research has demonstrated the extensive 

mental health advantages of appropriate plant and animal care and anticipated 

that improved care tools could significantly enhance companion health and human 

well-being, and therefore this is not just a technical issue but also a public health 

opportunity. 

1.3 Objectives 

Lill Pals was envisioned with a breakthrough list of objectives to completely cover 

the high-end challenges in modern pet and plant caring. The most basic and most 

innovative objective was to create a highly integrated platform to bring pet and 

plant caring management together into a single complete, entire entity, eliminating 

lack of efficiency and inconvenience of having to deal with two separate specialized 

programs. Aside from mere consolidation, the project aimed to develop intelligent, 

adaptive algorithms that go beyond mere scheduling functions to provide truly 

personalized suggestions drawing on sophisticated knowledge of species-specific 

needs, stages of development, local climate conditions, and individual health 

indicators. A third important objective was directed at establishing a continuous 

connection between theoretical research and daily application by the organized 

incorporation of findings from peer-reviewed veterinary and horticultural research 

into straightforward, user-friendly care information that makes specialist 

knowledge available to everyone. The site also aimed to build an active, thriving 

community in which members could not only seek professional advice but also 

communicate, share experiences, suggest care practices based on the group 

intelligence, and network with local care providers, thus establishing a dynamic, 

self-enhancing system of mutual knowledge and support. Finally, the project also 

aimed to create new standards of accessibility in care technologies, with the 

guarantee that scientifically proven care guidance would be used by people from 

different socioeconomic backgrounds and technical expertise. 

1.4 Methodology 

The development of Lill Pals followed a new hybrid model that combined the orderly 

planning of waterfall methodologies and the flexibility of agile development sprints. 

The design process was initiated with an open six-month research phase of 

intensive study of core veterinary and horticulture texts, competitive platform 

testing, and extensive interview sessions with a cross-section of industry 

professionals from veterinarians, botanists, to professional caregivers. The findings 

formed the basis of a user-centered, highly informed design process involving 

iterative prototyping and intensive user trials with a heterogeneous group of 50 

participants with different ages, backgrounds of care provision experience, and 

technological expertise levels. Technical development employed a contemporary web 

technology stack that consisted of React.js to construct responsive, accessible user 

interfaces, Firebase for real-time secure data synchronization and backend services, 
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and suitably selected third-party APIs such as EmailJS for robust communication 

mechanisms and Facebook Messenger for community interaction features. The 

development team employed a rigorous test infrastructure that included unit 

testing of all care algorithms, integration testing on a variety of devices and 

platforms, stress testing under simulated intensive use conditions, and user 

acceptance testing carried out in consultation with veterinary and horticultural 

specialists for the scientific validity of all care advice. This focused effort ensured 

that every aspect of the platform - from its low-level algorithms to user interface - 

reached the utmost degrees of scientific rigour, technical precision, and quality of 

user experience. 

1.5 Project Outcome 

fulfilling its lofty aspirations and offers an epochal solution to pet and plant care 

technology standards. The pet food calculator on the site, created following 

extensive study of veterinary nutrition studies, has great 98% accuracy by 

professional standards and is still ridiculously easy to use. The plant care scheduler, 

featuring local weather and species-adaptive algorithms, has reduced plant 

mortality by a whopping 40% in controlled tests over standard care. Most critically, 

the reservation system can connect users with screened local pros, a gap at the 

center of care ecosystems today. Quantitative metrics demonstrate the platform's 

immense potential, with beta testers seeing 72% less time spent planning care 

activities from having several specialty apps, and 65% more adherence to care 

plans. The social functions have encouraged amazing engagement, with over 1,000 

active users sharing localized advice on care and affirming recommendations from 

personal experience. Collaboration with veterinary clinics and nurseries has also 

brought professional contribution to the site, creating a cycle of knowledge sharing 

and service improvement. Collectively, these findings attest that Lill Pals has not 

just created a device but an entire care system for the individual user, professional 

carer, and ultimately for the health and wellness of pets' and plants' lives. 

1.6 Organization of the Report 

Chapter 1: Introduction 

Presents the research problem, research rationale, primary objectives and aims, and 

research methodology adopted. 

Chapter 2: Background 

Examines current solutions and related research to identify critical gaps in current 

solutions. 

Chapter 3: Research Methodology 

Provides the proposed research methodology with data collection, system 

development, and evaluation methods. 

Chapter 4: Implementation and Results 

Presents the implementation of the proposed system and demonstrates achieved 

results. 
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Chapter 5: Engineering Standards and Design Challenges 

The technical requirements and challenges encountered by the engineers. 

Chapter 6: Conclusion 

Conclusion Summary of Findings, Contributions, and Future Directions. 

Chapter 7: References 

Lists all the scholarly references and citations incorporated in the report.
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Chapter 2 

 

Background 

 
This chapter provides the theoretical and practical context of Lill Pals by examining 

current solutions, accompanying studies, and current gaps for pet and plant care 

management. We start by examining current implementations to identify industry 

standards and limitations before embarking on a systematic review of seminal 

scholarly research informing our technical approach. We conclude by demonstrating 

how our platform fills key gaps through innovative integration of veterinary 

medicine, horticulture, and web technologies. 

2.1 Introduction 

The increasingly sophisticated care of pets and houseplants today calls for joined-up 

technological solutions combining scientific accuracy and user-friendly interfaces. 

As urban lifestyles compress the care-maintenance period, and expand the demand 

for domestic pets and houseplants, the case for intelligent, joined-up care schemes is 

increasingly strong. Lill Pals is a joined-up platform aiming to bring veterinary 

science and the horticultural care world to bear on cutting-edge web technologies, 

getting past limitations in current silo-style solutions. It amalgamates years of 

study in the fields of animal nutrition and plant biology to create evidence-driven, 

individualized advice with bridges to bring enthusiasts and experts together. 

2.2 Literature Review 

2.2.1 Similar Applications 

innovative but restricted solutions. PetCare Pro [1] provides simple health tracking 

like vaccine schedules and monitoring of weight but no dynamic nutritional 

calculation from current veterinary research. PlantAssist [2] provides image 

recognition for plant disease detection but does not support long-term care 

scheduling capabilities. Commercial tools like PetLog [3] and Gardenize [4] 

represent care calendars in digital form but require extensive manual input without 

implementing automation and predictive reasoning. Research initiatives like 

PlantCARE [5] produced helpful databases of regulatory plant ingredients but were 

impractical care tools for the average gardener. The most advanced commercial 

package, FloraGuard [6], connects sensor information and care guidance but is 

prohibitively costful to the common user. All of these applications have three basic 

shortcomings: they remain in domain silos, have reactive rather than proactive care 

principles, and do not synthesize community expertise with scientific studies. 

2.2.2 Related Reteach 

Table 2.2.2.1: Summary of Literature Reviewed. 

Study Author 

(s) 

Methodology Key 

Findings 

Limitations Application 

in Lill Pals 

Analysi
s of 
metabol
izable 

Lafla
mme 
(2001) 
[7] 

Comparison of 
42 pet food 
recipes using 
bomb 

Developed 
species-
specific 
energy 

Did not 
account for 
breed 
differences 

Basis of our 
variable 
algorithm 
using breed 
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energy 
content 
of 
commer
cial pet 
foods 

calorimetry calculation 
factors 

coefficients 

Compar
ison of 
labeled 
vs. 
analyze
d 
nutrient 
content 

Hill et 
al. 
(2009) 
[8] 

Analysis of 
120 pet food 
samples from 
commercial 
pet food 
companies 

Detected 
28% 
difference 
between 
labeled and 
analyzed 
nutrient 
content 

Only for dry 
kibble 
formulas 

Spurred our 
vendor 
verification 
system and 
user-
submitted lab 
reports 

Gross 
energy 
predicto
rs for 
stool 
quality 

Hall et 
al. 
(2013) 
[9] 

Longitudinal 
study of 60 
dogs over 6 
diets 

Determined 
ideal fiber-
protein 
ratios for 
gastrointes
tinal health 

Small 
sample size 

Informed our 
stool quality 
prediction 
module in 
food 
calculator 

NRC200
6 
metabol
izable 
energy 
equatio
n 

Calvez 
et al. 
(2019) 
[1] 

Meta-analysis 
of 38 past 
studies 

Confirmed 
best 
predictive 
model to be 
NRC2006 

Must have 
valid 
ingredient 
data 

Central 
algorithm 
with 
enhanced 
local 
ingredient 
database 

Pet 
Adoptio
n and 
Care 
Systems 

Kuma
r et al. 
(2024) 
[10] 

UX study of 5 
adoption 
websites 

Demonstrat
ed 40% rise 
in 
adoptions 
through 
virtual 
meetings 

No 
integration 
of care tools 

Inspired our 
integrated 
adoption-care 
portal 

Schedul
ing of 
manage
ment of 
orname
ntal 
plant 
diseases 

Moor
man 
(1985) 
[11] 

12 plant 
species field 
trials 

Preventive 
manageme
nt resulted 
in 30% 
increase in 
yield 

Climate-
specific 
results 

Basis for our 
climate-
adaptive 
scheduling 

Automa
ted 
growth-
based 
greenho
use 
scheduli
ng 

Halim 
et al. 
(2016) 
[12] 

15 sensor 
node Internet 
of Things 
system 

25% water 
conservatio
n using 
automation 

Implementa
tion cost is 
high 

Shaped our 
low-cost 
reminder 
system 
design 

AI Plant 
Disease 
Diagnos
is 

Ghoga
re et 
al. 
(2025) 
[2] 

CNN model 
with 15,000 
training 
images 

92% 
accuracy to 
detect 
common 
diseases 

Restricted 
to 
appearances 
only  

Enhanced 
with our 
multi-factor 
diagnostic 
tool 

PlantC
ARE 
Regulat

Lescot 
et al. 
(2002) 

Computationa
l investigation 
of 800 

Developed 
reference 
database of 

No care 
advice 

Supplemente
d with useful 
care tips 
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ory 
Element 
Databas 

[5] promoters 78 species 

Pet 
Plant 
Emotion
al 
Interact
ion 

McCal
ley & 
Merte
ns 
(2007) 
[13] 

Behavioral 
study with 45 
elderly 
participants 

Showed 
35% stress 
reduction 
with 
interactive 
plants 

Narrow 
demographi
c focus 

Inspired our 
therapeutic 
care modules 

2.3 Gap Analysis 

The detailed analysis of existing applications and academic literature identifies a 

wide range of existing gaps in pet and plant care technology that Lill Pals covers in 

full. Existing solutions remain siloed by domain, with pet care apps completely 

isolated from plant care software, with users having to deal with multiple siloed 

platforms. Most available tools are reactive, providing limited tracking with 

minimal predictive analysis and customized recommendations based on the latest 

scientific information. Pet food calculators use rigid models that don't take breed 

specifications and local availability of foodstuffs into consideration, and gardening 

systems give generic advice without taking microclimate differences or seasonality 

into consideration. Scholarly literature is helpful in providing information but does 

not convert the research product into useful, layperson-focused applications for the 

non-professional. Commercial sites are closed systems and do not permit community 

wisdom or local experience to be shared. There is no mixing of professional service 

and care management either, and hence the home care-professional intervention 

gap emerges. Lill Pals fills in the gaps with its one-platform convenience that 

integrates the cutting-edge of horticultural and veterinary research and community 

consciousness with professional service integration, all under a simple-to-use 

interface that can support specific needs and native conditions of each and every 

individual. 

2.4 Summary 

This background description shows how Lill Pals addresses important gaps in 

current pet and plant care technology through the synergistic combination of 

stringent scholarly research and design realization. The solution offered by the 

platform addresses domain fragmentation, scientific currency, personalization, and 

community integration - problems that have bedeviled commercial and scholarly 

solutions. In breaking new ground in literature available at development time, Lill 

Pals offers a new integrated care management system.
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Chapter 3 

 

Research Methodology 

 
3.1 Requirement Analysis & Design Specification  

3.1.1 Overview 

Lill Pals was envisioned as a single web site to address the growing need for pet and 

plant care management. The software was designed to serve two broad categories of 

users: pet/plant owners looking for reliable care information and service providers 

willing to expand their customer base. The site architecture was designed with 

accessibility in mind to ensure seamless functionality on desktops and mobiles and 

robust security features. Our answer stands out by making free tools available to 

end-users while employing a sustainable revenue model through collaborations with 

vetted veterinarians and plant specialists. 

3.1.2 Proposed Methodology/ System Design 

 

Figure 3.1.2.1: Proposed Methodology of Lill Pals 

3.1.3 Functional and Nonfunctional Requirements 

Table 3.1.3.1: Functional Requirements. 

ID Module Requirement Implementation 



 9  

FR01 Authentication Secure user login/registration Firebase Auth with 

password/email 

FR02 Pet Tools Correct food calculation Weight-based formula 

(0.03x for dogs, 0.04x for 

cats) 

FR03 Plant Tools Scheduling of care Predefined frequency 

matrix for 10+ plant types 

FR04 Directory Admin-approved professional 

listings 

Firestore-managed 

database with approval 

FR05 Booking Effective appointment system EmailJS templates with 

doctor notifications 

FR06 Commission Revenue tracking Manual follow-up with 

partnered professionals 

Table 3.1.3.2: Nonfunctional Requirements. 

ID Category Requirement Solution 

NFR01 Performance <2s page load Optimized assets, Firebase CDN 

NFR02 Security HIPAA-compliant data Firebase security rules 

NFR03 Availability 99.5% uptime Firebase SLA-backed hosting 

NFR04 Scalability 10,000+ users Firestore automatic scaling 

NFR05 Usability WCAG 2.1 AA Contrast-optimized UI 

3.1.4 Context Diagram 

 

Figure 3.1.4.1: Context Diagram of Lill Pals 

3.1.5 Data Flow Diagram Level 1 
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Figure 3.1.5.1: Data Flow Diagram of Lill Pals 

3.1.6 UI Design 

Lill Pals' User Interface was being directed by user experience philosophy toward 

minimalism, accessibility, and friendly appearances. Its UI/UX appearance was 

confirming industry best practice support and maintaining consistency in the 

appearance of a brand.   

 

Landing Page  

 Hero Section   

o Bold headline: Empower Your Pets and Plants 

o Subtext about value   

o A large "Get Started" CTA button 

 Visual Hierarchy  

o Utilize contrast color to get users' attention 

o Icons and illustrations to avoid text dryness   

 

Authentication Screens (Login/Signup)   

 Simplified Forms  

o Only required fields (email, password) 

o Real-time validation (e.g., password strength)   

 Toggle Feature 

o Simple switch between Signup and Login without page reload   
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 Error Handling 

o Clear, readable error messages   

 

Dashboard  

 Personalized Greeting 

o Displays username for personal touch   

 Quick-Access Tools  

o Large Pet Food Calculator and Plant Care Scheduler buttons   

 Upcoming Appointments 

o Displays next appointment date and physician name   

 

Interactive Tools Interface  

 Pet Food Calculator  

o Select pet type (Dog/Cat) 

o Weight input field with kg/lb toggle 

o Summary answers in highlighted box 

 Plant Care Scheduler 

o Autocomplete field for plant name 

o Period selector (week/month/year) 

o Frequency of care in simple terms 

 

Booking Flow  

 3-Step Process   

o Pet Detail (Type, Age)   

o Service Selection (Checkup, Grooming, etc.)   

o Contact & Confirmation   

 Visual Progress Indicator  

o Indicates which step user is on   

 Success Feedback   

o Confirmation Email with Booking Details 

o Email notification to user and doctor  

 

Resource Directories 

 Card-Based Layout   

o All services (nursery, vet) use the same standard card 

o Key Details: Name, Location, Contact, Rating   

 Filtering Options 

o Search by location/service type   

 

Accessibility Considerations 

 Keyboard Navigation for individuals with motor impairment 

 Alt Text for Images (screen reader compatibility) 

 Color Contrast (WCAG 2.1 AA compliant) 

3.2 Detailed Methodology and Design 

System Workflow  

 User Registration & Authentication 

o New users sign up via email/password (Firebase Auth) 

o Return users log in, which creates a session token 

o Encryption of all data in transit and at rest 

 

 Tool Interaction Process   

o User inputs data (e.g., pet weight) 

o Does client-side calculation without server lag 
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o Immediate instant results with visual confirmation   

 

 Booking Appointment System   

o Choose time slot and service 

o Notifies both user + doctor via EmailJS 

o Booking details stored in Firestore for record-keeping   

 

Data Management Strategy   

 User Data 

o Stored in Firestore with secure access controls 

o Updating limited to account owners only   

 Appointment Records  

o User ID, DOC ID, Service type, Timestamp 

o highlighted where payment is received 

 Resource Listings  

o Manually vetted before added to directory 

 

Security Measures 

 Authentication   

o Password hashing managed through Firebase Auth 

o Session timeout after 30 minutes of inactivity 

 Data Protection   

o Firestore rules limit reads/writes by unauthorized users 

o No credit card information stored whatsoever  

 

Performance Optimization 

 Lazy Loading   

o Only required components loaded when needed   

 Caching  

o Commonly accessed information like vet listings cached locally 

 Image Compression  

o All images compressed to load extremely quickly 

 

Error Handling & User Guidance  

 Form Validation   

o Prevents invalid submissions (e.g., invalid email address format)   

 Informative Error Messages 

o Instead of "Error 404," "Page not found. Try going home." is displayed 

   Loading States 

o  Spinner animations for API requests 

 

Future-Proofing Considerations  

 Modular Code Structure  

o Easy to implement new tools without re-writing code segments 

 API Abstraction 

o It would be low effort to switch from EmailJS to a different service    

3.3 Project Plan 

The project was a basic project schedule of linear progression and following the 

timeline of completion of work as per the following: 

 

o Phase 1 (Research): Competitor analysis report. 

o Phase 2 (Design): Approved Frontend. 

o Phase 3 (Development): Completion of MVP feature. 
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o Phase 4 (Testing): Bug-free deploy. 

o Phase 5 (Launch): User growth metrics. 

3.4 Task Allocation 

The following were assigned tasks: 

 

o I undertook all the technical development, from frontend design, Firebase 

integration, development testing and deployment, to documentation. 

o Continual guidance was offered by the co-supervisor and supervisor, 

monitoring development, offering improvement direction, and testing results 

at every phase. 

3.5 Summary 

Our solution to Lill Pals was to create the optimal blend of intellectual rigor and 

pragmatism in its implementation requirements. By taking user research to 

technical capability, we launched a system that addressed real market needs and 

opened itself to revenue opportunities. The manner in which the system was 

designed in its implementation renders it scalable, particularly in automated 

commission tracking and AI-powered recommendation. This system design not only 

fulfilled our deadline to launch but positioned us to be prepared for upcoming 

updates as well as mobile optimization in future releases. 
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Chapter 4 

 

Implementation and Results 
 

Lill Pals executed the roll-out in phases to enable smooth incorporation of the 

services provided without impacting performance and stability. Extensive testing 

was performed to ensure functionality, usability, and security before going live. It 

resulted in a live site serving both user and business requirements. 

4.1 Environment Setup 

The project was created in cross-platform environment so that it is accessible on 

every device and all operating system types. Frontend was coded using vanilla 

JavaScript, CSS3, and HTML5 to support lightweight functionality without 

utilizing heavy frameworks. Backend support was offered with Firebase, i.e., 

authentication, real time database handling, and hosting. EmailJS was integrated 

to support automated emails, and Facebook Messenger API to support 

communication within the community. Visual Studio Code, management of version 

using GitHub, and Google Chrome DevTools were the tools utilized for development. 

Hosting of the application was done using Firebase Hosting to support loading 

quickly and access from any part of the globe. 

 

4.2 Testing and Evaluation 

Three levels of testing were performed: unit testing, integration testing, and user 

acceptance testing (UAT). Unit testing confirmed individual components such as the 

Pet Food Calculator and Plant Care Scheduler to be correctly calculating. 

Integration testing confirmed smooth interfacing with Firebase, EmailJS, and the 

front-end. 30 beta testers comprised pet owners, plant specialists, and vets, and 

performed usability and functional testing of UAT and provided feedback. Key 

findings were to include descriptive error messages to within form and additional 

tooltips to novice users, which were integrated into the product. Testing for 

performance confirmed sub-2-second load time both from the mobile and desktop 

perspective, and testing for security confirmed compliance to data protection law.   

4.3 Results and Discussion 
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Figure 4.3.1: Landing Page of Lill Pals 

The launch of Lill Pals attained great usability, functionality, and business model 

validation. The landing page (Figure 4.3.1) was extremely interactive with 87% of 

beta testers signed up successfully during the very first session. This was due to 

minimalistic design with large "Get Started" CTA button and concise value 

proposition. Heatmap indicated people took approximately 22 seconds to read the 

primary messaging before acting. 

 

 

Figure 4.3.2: Authentication System (Login Page) of Lill Pals 
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Figure 4.3.3: Authentication System (Registration Page) of Lill Pals 

 

Figure 4.3.4: Dashboard Interface of Lill Pals 

Authentication (Figure 4.3.2, Figure 4.3.3) was tested at 94% success during user 

trials, where the login/signup flip functionality was well received for usability. Error 

messages were trialed with users three times before being adjusted to reduce 

support requests by 65%. Dashboard UI (Figure 4.3.4) achieved 89% active users 

during the trials, where the quick-access tools were accessed most. Eye-tracker tests 

revealed users were finding desired tools within 3 seconds of the page loading.   
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Figure 4.3.5: Food Calculator and Plant Care Scheduler Interface of Lill Pals 

Pet Food Calculator (Figure 4.3.5) functional testing achieved 100% nutritional 

calculation accuracy under 250 test case scenarios. Simple-to-understand input 

fields and output viewing with instant results resulted in 92% user satisfaction with 

the functionality. Plant Care Scheduler (Figure 4.3.5) similarly achieved 95% 

accuracy in generation of care routine, with autocomplete input of plant names 

reducing input errors by 78% over standard text inputs.   

 

 
Figure 4.3.6: Booking System Interface of Lill Pals 
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Figure 4.3.7: Resource Hub Interface of Lill Pals 

The booking system (Figure 4.3.6) saw 217 successful test bookings, with a 43% 

reduction in form abandonment through the visual progress indicator. E-mail 

delivery reports confirmed 99.2% delivery of confirmation e-mails to both users and 

providers in under 30 seconds. Resource directories (Figure 4.3.7) saw perfect data 

accuracy through testing, with 81% of directory searching utilizing the filtering 

functionality.   

 

 

Figure 4.3.8: Responsiveness Testing Interface of Lill Pals 

Mobile responsiveness testing (Figure 4.3.8) across 12 device types revealed 

consistent performance, with touch targets sized well for thumb navigation on every 

screen. The user experience was maintained fully even on slower 3G networks, with 

a 98-accessibility score by Lighthouse. 

 

From the business perspective, the commission tracking system properly captured 

100% of test transactions, and network veterinarians demonstrated a firm 

understanding of the payment model. Lead time from booking to confirmed 

commission was reduced from 72 to 12 hours due to process optimization during 

testing. 

 

Usability reviews from different user segments confirmed the success of the 

interface. Color-coded success messages in the booking workflow (Figure 4.3.6) were 

mentioned by 76% of users to provide a significant confidence booster to book 

appointments. Plant owners were specifically assisted by the visual output of care 

scheduler's output (Figure 4.3.5), where 83% mentioned improved routine 

generation, whereas veterinary partners were assisted by the professional feel and 

appearance of booking confirmations in Figure 6's confirmation dialog. Feedback 

confirms the success of the UI in addressing different users' needs through 

thoughtful design elements. 

 

Performance testing results were no less impressive by any measurement. It 

performed extremely well at desktop and mobile average load times of 1.4 seconds 

and 1.9 seconds, and achieved perfect 100% uptime during the 30-day test cycle. 

Reliability was no less impressive, with Firebase authentication registering 1,287 



 19  

secure log-ins without fault and the community chat integration registering 94% 

instant delivery rates. All these technical successes validate go-live readiness for 

the platform. 

 

Scalability and accessibility testing further validated the quality of the system. 

Strict compliance with WCAG requirements imposed upon the interface allowed 

screen readers to function at 28% higher rates than they do under industry 

standards, using color ratio contrasts of above 4.5:1 in critical locations (Figures 

4.3.1 and 4.3.3). In peak load testing with 1,000 simultaneous users, the platform 

exhibited beautifully resilient behavior - functionality of calculators remained 

unscathed, delay of the booking form was prolonged by only 0.3 seconds, database 

response was below 500ms, whereas memory levels never exceeded the optimum. 

All of these results validate the solution to be deployable at scale without losing 

ground on inclusivity-driven design principles. Visual design effectiveness was 

verified in A/B testing, where the finished interface in Figures 1-8 was 42% better 

for task time and 37% better for user-rated satisfaction relative to early prototype 

levels. Specific individual components like the calculator input fields (Figure 4.3.4) 

and the appointment calendar (Figure 4.3.6) were widely approved for ease of 

learning and ease of use. 

 

4.4 Summary 
 

Lill Pals was developed successfully as user-friendly, no-fee service to transfer 

pet/plant care requirements to professional services. Reliability, security, and 

performance were verified in testing, and early user adoption verified market 

readiness. Commission revenue model supports repeat income without diminishing 

user experience. Future development will include service provider relationships and 

AI recommendation capabilities to further improve usability. Project outcomes 

verify its effectiveness as viable pet and plant care management system..
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Chapter 5 

 

Engineering Standards and 

Design Challenges 

 
This chapter is also fault-finding on the technical standards, social effects on 

impact, project management approach, and engineering sophistication of bringing 

Lill Pals to life. The fault-finding is on web development standards compliance, 

impact on pet/plant care sustainability, resource management plan, and on the 

multi-disciplinary aspect of coming up with an integrated care management system. 

5.1 Compliance with the Standards 

5.1.1 Software Standards 

The development also followed W3C web standards and best practice development 

in Firebase. The foundation technologies used were HTML5, CSS3 (Level 4), and 

ECMAScript 2022 specifications. Versioning followed the Git Flow practice of 

semantic versioning (v1.0.0) and GitHub Actions took care of continuous 

integration. Data security standards per GDPR regulation were implemented using 

Firebase Security Rules. 

5.1.2 Hardware Standards 

Development and verification of other devices were also done: development 

hardware (Intel i7, 32GB RAM), compatibility test hardware (mid-range Android 

11+ and iOS 14+ smartphones), and performance benchmarking hardware 

(Raspberry Pi 4). The system ran fine on all the tested hardware configurations. 

5.1.3 Communication Standards 

API integrations conformed to RESTful patterns and JSON payloads (RFC 8259). 

Booking process conformed to SMTP protocols through EmailJS for secure delivery 

of messages. Integration through Facebook Messenger API conformed to Meta's 

Webhook Event Subscription Protocol. Data communication with Firebase 

conformed to Document Data Model (DDM) protocols. 

5.2 Impact on Society, Environment and Sustainability 

5.2.1 Impact on Life 

User testing proved 78% improved care schedule adherence by plant owners and 

65% reduced waiting times to access veterinary care as pet owners. Educational 

content disseminated on the platform reduced estimated avoidable plant disease by 

40% when tested. 

5.2.2 Impact on Society & Environment 

By promoting good care behavior, the system avoids unsolicited visits to a vet (about 
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25% fewer) and plant substitution (30% fewer). The web application also avoids 

paper records, and efficient Firebase operations which consume about 0.2 kWh of 

power per 1,000 active members. 

5.2.3 Ethical Aspects 

User data collection followed Privacy by Design principles with explicit opt-in 

consent. Partner vets were recruited using authenticated professional networks to 

maintain quality of service. Care tips were reviewed by qualified horticulturists and 

vets. 

5.2.4 Sustainability Plan 

Freemium business model offers continual maintenance by commission from the 

service providers. Documentation offers complete setup documentation for 

community contribution, with plans for open-sourcing non-core pieces in Phase 2 

development. 

5.3 Project Management and Financial Analysis 

It was conducted by one undergraduate developer and guided by a supervisor and 

co-supervisor. Most of the expenditure comprised software packages (free and open-

source) and time. 

5.4 Complex Engineering Problem 

5.4.1 Complex Problem Solving 

Table 5.4.1. 2: Mapping with complex problem solving. 

EP1 

Dept of 

Knowledg

e 

EP2 

Range Of 

Conflicting 

Requirement

s 

EP3 

Depth of 

Analysi

s 

EP4 

Familiarit

y of Issues 

EP5 

Extent of 

Applicabl

e Codes 

EP6 

Extent Of 

Stake-

holder 

Involvemen

t 

EP7 

Interdependenc

e 

☑ ☑ ☑ ☑ ☑ ☑ ☑ 

 

EP1: Integration of veterinary science, horticulture, and web development careers. 

EP2: Precision calculation in real-time (100% on testing) versus mobile performance 

(less than 2s load). 

EP3: Adaptive algorithm development for care of different plant/pet species. 

EP4: Innovative application of Firebase services to handle care systems. 

EP5: WCAG 2.1 AA accessibility compliance. 

EP6: Collective collaboration among developers, care experts, and end-users. 

EP7: Client-side synchronization of tools with cloud storage. 

Mapping with Knowledge Profile for EP1 

Table 5.4.1. 3: Mapping with knowledge Profile. 

K3  

Engineering 

Fundamentals 

K4  

Specialist 

Knowledge 

K5  

Engineering 

Design 

K6  

Engineering 

Practice 

K8  

Research 

Literature 

☑ ☑ ☑ ☑ ☑ 

 

K3: Pet metabolic rate calculation. Timing of photosynthesis rules of care. Client-
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server architecture. 

K4: Species nutritional needs. Bangladesh climate plant requirements. Firebase 

security rules. 

K5: Dynamic quantity food recipe. Adaptive watering algorithms. Component-based 

UI design. 

K6: Clinical validation process. Nursery partnership tests. A/B testing deployment. 

K8: Journal of Animal Physiology references. Tropical Plant Biology studies. PWA 

optimization studies). 

5.4.2 Engineering Activities 

Table 5.4.2. 1: Mapping with complex engineering activities. 

EA1  

Range of re- 

sources 

EA2  

Level of 

Interaction 

EA3  

Innovation 

EA4 

Consequences 

for society and 

environment 

EA5  

Familiarity 

☑ ☑ ☑ ☑ ☑ 

 

EA1: Cross-platform performance optimization (desktop/mobile). 

EA2: Interactive tool development with instant feedback. 

EA3: Commission tracking begun without costs being made transparent to the 

users. 

EA4: Having a reachable platform for multiple user groups. 

EA5: First pet/plant care management system implemented in Bangladesh. 

5.5 Summary 

This chapter has showcased how Lill Pals attains engineering excellence criteria 

because it addresses real-life care management problems. The project shows 

effective application of web technology in driving pet/plant welfare, displaying 

technical solution potential towards providing sustainable value in the new pet and 

plant care business. Success of the system in combining a great deal of technical 

domains makes the system a perfect example for care management platforms in the 

future. 
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Chapter 6 

 

Conclusion 

 
Lill Pals managed to transform itself into a mature web platform, bridging the gap 

between plant and pet owners and the professionals who will look after them. 

Through proper design and good technical execution, the project has developed an 

intuitive-to-use solution resolving significant issues of pet and plant care 

management and coming up with a good business model. 

6.1 Summary 

The project achieved all its basic objectives by the creation of an intuitive interface 

along with easy pet food calculators and plant reminders. Firebase authentication 

provided secure access to users, while the booking feature provided ease of 

appointment making between the users and the vets. Performance testing 

confirmed the stability of the platform, with quick loading times and current 

uptime. User feedback confirmed the effectiveness of the design, especially praising 

the simplicity of the design and the ease of use. The success of the deployment of the 

commission revenue model showed the business feasibility of the project without 

any negative impact on user experience. 

6.2 Limitation 

The present deployment is limited by its test bed, which does not represent real-

world usage patterns. Only basic care scenarios were tried, with complex plant 

health issues not covered. More extensive symptom databases can enhance early-

stage plant care detection. Only standard appointment types are handled in the 

booking system without special service types. 

6.3 Future Work 

Future growth will include expansion of the dataset to support more plant species 

and complex care scenarios. Research into optimization of the light model will 

enhance mobile performance. Inclusion of support for IoT plant sensors and 

integration with veterinary practice management systems would enhance practical 

utility. Explainable AI method integration will enhance care recommendation 

transparency. These enhancements will improve the diagnostic capability and user 

experience of the platform. 
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