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ABSTRACT

Slow and limited availability of customer service during specific hours continues to be a
significant challenge in the e-commerce sector, especially when it comes to providing prompt,
detailed, and accurate product information. This study effectively created and implemented an
intelligent chatbot utilizing the Grog API, which is capable of delivering automated, real-time
customer assistance around the clock. The Grog API was chosen for its capacity to handle natural
language data with exceptionally low latency, facilitating quick interactions between users and the
system. The chatbot system was integrated into a skincare e-commerce platform and developed
using the Waterfall methodology, which outlines the stages of requirements analysis, system
design, implementation, testing, and maintenance. The system underwent functional testing and
showed rapid and precise response performance. The testing outcomes reveal that the chatbot can
provide replies with an average response time of roughly £1.4 seconds and a response accuracy
rate of 100%. Moreover, the chatbot is adept at maintaining appropriate domain boundaries while
addressing out-of-context or non-skincare-related inquiries. Based on these findings, it can be
concluded that the designed chatbot operates effectively, improving customer service efficiency,
speeding up the product consultation process, and potentially enhancing customer satisfaction and
loyalty on skincare e-commerce sites.
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INTRODUCTION

The swift growth of digital commerce has considerably changed the skincare industry. Consumers
are increasingly looking for prompt, precise, and tailored information about skincare products, which
includes details on ingredients, benefits, usage instructions, and suitability for particular skin types.
Nevertheless, numerous skincare e-commerce platforms continue to depend on manual customer service
systems that are limited by finite human resources and restricted operating hours. These constraints
frequently lead to delayed replies, decreased customer satisfaction, and the potential loss of sales.

Al-powered chatbots have surfaced as a practical solution for automating customer service and
enhancing the efficiency of interactions. Multiple studies have indicated that chatbots can improve
service quality and operational efficiency in e-commerce settings (Nugroho & Voutama, 2024). In the
skincare industry, chatbots are especially beneficial due to the personalized nature of skincare
consultations and the necessity for accurate product suggestions (Putri et al., 2023). Chatbots utilizing
natural language processing are extensively employed in the skincare sector to help users access product
information and recommendations customized to their specific skin requirements through digital
platforms (Agustin et al., 2024).

Despite these benefits, many current chatbot implementations encounter difficulties linked to
response time and contextual comprehension. To address these challenges, this research utilizes the
Grogq API, which is optimized for high-performance Al inference through the Tensor Streaming
Processor (TSP) architecture. This architecture allows for low-latency and predictable processing ideal
for conversational systems (Abts et al., 2022).

The goal of this study is to design and execute an intelligent chatbot that will be integrated into a
skincare e-commerce website for Glad2Glow (G2G) products, aiming to enhance the effectiveness of
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customer service and improve the user experience.

METHOD

This research utilizes a system development approach that follows the Waterfall methodology.
The selection of the Waterfall model is based on its organized and linear process, which is ideal for
web-based information systems that have well-defined requirements (Lubis, 2023). The stages of
development encompass requirement analysis, system design, implementation, testing, deployment, and
maintenance.
The research workflow, structured according to the Waterfall methodology, is depicted in Figure 1.
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Figure 1. Research Flowchart

The system design phase emphasizes outlining the boundaries of the system and its interactions
with external entities. This design is illustrated through a context diagram, offering a broad view of data
flow within the system.

The context diagram for the skincare e-commerce system that incorporates a smart chatbot is depicted in
Figure 2.
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Figure 2. Context Diagram of the Skincare E-Commerce and Smart Chatbot System

The diagram demonstrates that users engage with the system to retrieve product details and
submit questions via the chatbot functionality. It is the administrators' duty to oversee product
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information and the datasets utilized by the chatbot, while the Grog API functions as an external service
that interprets natural language inputs and produces responses for the chatbot. Leveraging high-
performance artificial intelligence services like the Groq API allows the chatbot to deliver replies with
minimal delay and facilitates real-time interactions for users in online applications (Nithya et al., 2025).

Functional testing was performed utilizing the black-box testing approach to confirm that each
module of the system functions as intended.

RESULT AND DISCUSSION
Result

The project led to the creation of a complete skincare e-commerce site that features an intelligent
chatbot. This chatbot is incorporated into the user interface, enabling customers to engage while
exploring the products on offer.

The primary interface of the e-commerce platform, which includes the chatbot, is shown in Figure 3.
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Figure 3. E-commerce Main Page and Chatbot Widget
When users ask questions related to skincare, the chatbot utilizes the Grog API to process their
inputs and produce appropriate responses. It offers suggestions for products, guidance on how to use

them, and general information about skincare tailored to the needs of users.
An illustration of an interaction with the chatbot and its response is displayed in Figure 4.

L Beauty Produk Logout

(=) Pertanyaan Cepat

Produk Apa Saja?

Kulit Berjerawat Rekomendasi rangkaian skincare G2G untuk kulit berjerawat? .

Urutan Pemakaian Skincare

Info Sertifikasi 'é,/) Kak untuk kulit berjerawat, saya merekomendasikan rangkaian skincare G2G seperti
berikut:

#) Customer Support Pertams, gunaksn Glad2Glow Centells Salicylic Acid Acne Gel Cleanser untuk

= membersihkan kulit dari debu, kotoran, minyak, dan bakteri penyebab jerawat. Produk

ini memiliki kandungan centella asiatica dan encapsulated salicylic acid yang efektif

menenangkan kulit berjerawat.
Kedus, gunakan Glad2Glow Centella Ceramide Soothing Toner untuk menenangkan dan

meredakan jerawat atau kemerahan di kulit. Produk ini memiliki tekstur cair, ringan, dan

mitdah manvaran ke bt dannan bandinnan rentalla aciatica vann sfebtif maradaban

Figure 4. Chatbot Interaction and Al Response



Lusi Yuni Astutil, Tholib Hariono
Implementation of Smart Chatbot on Skincare E-Commerce Website Using Groq API

The platform features an admin dashboard that enables administrators to handle product
information, refresh FAQ datasets, and review chat logs.
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System testing was carried out to assess the capabilities, response time, and precision of the
chatbot incorporated into the skincare e-commerce site. The purpose of the testing phase is to verify that
the chatbot functions in line with system specifications and delivers prompt and accurate answers to

user inquiries.

Functional Testing

Functional testing was conducted using the black-box testing approach, concentrating on system
performance based on inputs and outputs without examining the internal code architecture. The modules
that were tested comprise authentication, chatbot interactions, data management, and integration with

the Groq API.
Table 1. Functional System Testing Results
No '\ﬁl(;?#;e Test Case Test Data / Scenario Expected Result Status
1 | Login Admin and * Admin User successfully accesses | Pass
user login Username: admin the dashboard or admin
using a valid Password: adminlusil23 | panel
username and | ¢ User
password Username: lisa
Password: lisal2345
2 | Chatbot | User submitsa | “G2G products for acne- | Chatbot provides relevant | Pass
general inquiry | prone skin?” answers and displays a
related to G2G product catalog with
products appropriate G2G product
recommendations for
acne-prone skin
3 | Chat System After three user queries, | Chat conversation history Pass
History | records each the admin reviews the is stored in the database
user chat log and accessible to the
interaction administrator
4 | Product | Adminaddsa | Addinga new product, Product data is Pass
Data new product including product image, | successfully saved,
product ID, product displayed in the product
name, category, price, catalog, and accessible by
description, benefits, the chatbot.
ingredients, usage
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instructions, size, and
suitable skin type
5 | Chatbot | Chatbot Input: “What are the The response is displayed Pass
and forwards user | benefits of Glad2Glow within approximately +1.4
Groq queries to the | Blueberry Ceramide seconds based on Groq
API Grog APl and | Moisturizer?” API processing
displays
responses
6 | Logout User and Click the “Logout” The system terminates the | Pass
admin log out | button session and redirects to
of the system the login page

According to the findings from the functional system testing, all key components of the G2G
skincare website performed in line with the designed specifications. There were no functional issues
identified in the authentication process, management of product data, interactions with the chatbot,
integration of the Groq API, or logging of chat history. Consequently, the system has effectively
fulfilled the necessary functional requirements.

Response Time Testing

Response time evaluation was carried out to assess the speed at which the chatbot replies
following the receipt of user input. The assessment involved presenting various skincare-related
inquiries under typical network circumstances. The response time was measured from the instant a user
posed a question until the chatbot provided the answer.

Table 2. Chatbot Response Time Testing Results

No User Question Res(g:cr;srt]a de';me
1 | What is the price of Glad2Glow Blueberry Ceramide 15
Moisturizer? '
2 | What are the benefits of Glad2Glow Blueberry Ceramide 15
Moisturizer? '
3 | Which G2G products are suitable for acne-prone skin? 1.5
4 | What are the main ingredients of G2G sunscreen? 1.5
5 | How to use G2G exfoliating peeling serum for the face? 1.5
6 | Are G2G products officially registered with BPOM? 1.5
7 | Which G2G products are suitable for sensitive skin? 1.5
8 | What is the correct order of skincare usage? 15
9 | How old are you? 1.0
10 | Who is the current President of Indonesia? 1.0

The testing findings show that the chatbot utilizing the Groq API attained an average response
time of 1.4 seconds. This response time is regarded as quick and facilitates real-time interaction with
users. These findings illustrate that incorporating the Grog API greatly enhances the chatbot's efficiency
in providing responses.

Response Accuracy Testing

Response accuracy testing was performed to assess how relevant and correct the chatbot's
answers were in comparison to reference answers derived from product information and the FAQ
dataset. A collection of predetermined questions related to skincare was posed to the chatbot, and every
response was rated as either correct or incorrect.

Table 3. Chatbot Response Accuracy Testing Results

No Question Answer Description

1 | What is the price The cost of Glad2Glow Blueberry Ceramide Matches the
of Glad2Glow Moisturizer is Rp 45,000, sister! product database




Lusi Yuni Astutil, Tholib Hariono
Implementation of Smart Chatbot on Skincare E-Commerce Website Using Grog API

Blueberry

Ceramide

Moisturizer?

What are the Sis, the Glad2Glow Blueberry Ceramide Moisturizer Matches the
benefits of offers amazing advantages! This product aims to product database
Glad2Glow protect your skin's barrier, assist with sensitive skin

Blueberry care, calm the skin, and preserve hydration and

Ceramide moisture. Consequently, your skin will appear

Moisturizer? healthier, smoother, and more radiant!

Which G2G Sis, if you struggle with acne-prone skin, I suggest Accurate product

products are
suitable for acne-
prone skin?

trying the Glad2Glow Centella Salicylic Acid Acne
Gel Cleanser. This facial wash is specifically designed
for those with acne-prone skin and effectively
removes dust, dirt, oil, and bacteria that can lead to
acne. Additionally, its ingredients, centella asiatica
and encapsulated salicylic acid, help to calm acne-
prone skin while supporting the skin's barrier. This
cleanser is suitable for all skin types, including acne-
prone, combination, and oily skin.

recommendation

What are the main
ingredients of G2G
sunscreen?

Sis, based on the product information in the database,
the key components of Glad2Glow Sunscreen Serum
Ultra Light SPF50 PA+++ are Ceramide and Multi-
plan. Ceramide acts as an emulsifier and a skin
protector, while Muti-plan serves as an antioxidant
and helps with anti-aging.

Matches the
product database

How to use G2G
exfoliating peeling
serum for the face?

Sis, to use Glad2Glow Peeling Solution Face
Exfoliating Serum, start by cleansing your face
thoroughly with a facial cleanser. Ensure that your
skin is fully dry before proceeding. Dispense an
adequate amount of the product and apply it evenly
across your entire face. Allow it to sit for 1 to 5
minutes, then rinse off with water. Finally, follow up
with a moisturizer to calm and hydrate your skin.

Matches the
product database

Are G2G products
officially registered

Sis, the G2G product has been officially registered
with BPOM and has obtained a Halal certification

Matches the FAQ
database

with BPOM? from MUI!

Which G2G Sis, if you have delicate skin, I suggest trying G2G Matches the
products are Toner! This toner assists in balancing your skin's pH product database
suitable for levels, alleviating inflammation, and hydrating

sensitive skin?

sensitive skin. Moreover, G2G Toner has been
specifically created for sensitive skin, ensuring it can
be used safely without leading to irritation or negative
reactions.

What is the correct
order of skincare
usage?

Sis, the proper sequence for applying skincare is this:
In the morning, begin by cleansing your face with a
Face Wash, then follow up with a Toner to help restore
your skin’s pH balance. Next, apply a Serum for
added nourishment and deeper treatment, and finish
with a Moisturizer to ensure your skin stays hydrated.
Ultimately, make sure to apply sunscreen to shield
your skin from UV radiation. During the evening, the
routine is quite similar, but you can swap out
sunscreen for moisturizer or night cream to offer
deeper nourishment while you rest.

Matches the FAQ
database

How old are you?

Sorry, | can't answer questions about my age.

Polite response
(outside skincare
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domain)

10 | Who is the current | Sorry sis, | can't answer questions about the current Polite response
President of president of Indonesia. | can only help with questions | (outside skincare
Indonesia? about skincare and G2G products. If you have any domain)

other questions related to skincare, I’d be happy to
help!

Accuracy Calculation

Number of correct responses = 10
Total number of questions = 10
Accuracy = (10 / 10) x 100% = 100%

According to the evaluation of ten submitted questions, the chatbot correctly answered nine of
them, achieving an accuracy rate of 100%. These findings suggest that the chatbot effectively serves its
main function of providing information and recommendations about skincare products for Glad2Glow
(G2G) based on the available datasets for products and FAQs. The variation in outcomes for queries
outside the skincare realm indicates that the chatbot appropriately handles off-topic questions. It
addresses conversational inquiries politely, while those completely irrelevant to skincare are redirected
to ensure the system maintains its domain focus. This behavior affirms that the chatbot has strong
domain control and is not designed to operate as a general-purpose assistant.

System Testing Conclusion

Based on the comprehensive testing findings, it can be inferred that the Glad2Glow (G2G)
skincare e-commerce website, which incorporates a Groq API driven chatbot, has operated effectively
and in line with the system's design. The system is capable of executing all essential functions
efficiently, including user authentication, management of product data, engagement with the chatbot,
and recording chat history.

Moreover, the chatbot shows strong performance regarding quick response times and a high level
of response accuracy. Thus, the developed system has fulfilled the functional, performance, and
usability requirements, making it appropriate for deployment as an Al-powered information and product
recommendation tool in skincare e-commerce sites.

Discussion

The deployment of the Grog API powered chatbot on the Glad2Glow (G2G) skincare e-
commerce platform proves that the system can enhance the efficiency of customer service. According to
the results of functional testing, the chatbot is capable of receiving user inquiries, processing them
through natural language processing, and delivering appropriate responses based on the available
product information and FAQ dataset. This suggests that incorporating artificial intelligence technology
into an e-commerce framework can effectively meet user information requirements more quickly and
accurately.

One of the primary benefits of integrating the Grog API is the quick response time generated by
the system. The relatively swift response times enable users to access product information without
substantial delays, thus improving the user experience when compared to traditional customer service.
Furthermore, the uniformity of the chatbot's responses decreases dependence on conventional customer
service and lessens the likelihood of misinformation when providing details about skincare products
(Putri et al., 2023; Nugroho & Voutama, 2024).

From a system management viewpoint, the administrator dashboard aids in managing product
data, updating information, and overseeing user chat histories. This functionality is crucial for ensuring
the quality and precision of chatbot responses, as the effectiveness of the chatbot heavily relies on the
completeness and accuracy of the information stored within the system. Centralized management of data
also guarantees that the information provided by the chatbot is consistently current.

Despite the favorable outcomes, there are still several drawbacks. The chatbot's performance
relies on a stable internet connection and the accessibility of the Grog API service. Furthermore, while
the chatbot excels at addressing common skincare-related inquiries, it encounters difficulties when faced
with vague or out-of-context questions. Nevertheless, the created system illustrates that leveraging
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advanced artificial intelligence technology can effectively enhance the quality of customer service in
skincare e-commerce platforms (Nugroho & Voutama, 2024).

CONCLUSIONS

Based on the findings and analysis, it can be concluded that a Groq API-based chatbot for the
Glad2Glow (G2G) skincare e-commerce site has been successfully created and implemented. The
chatbot is designed to quickly and accurately provide product details, skincare advice, and answers to
user questions by leveraging natural language processing and contextual product information.

Employing the Waterfall methodology in system development guarantees that every phase, from
requirement analysis to testing, is carried out in a well-organized and systematic way. The results of
functional testing indicate that all system components, including user authentication, chatbot interaction,
product data management, and Grog API integration, function according to the specified requirements.

While the system shows strong performance, there are still opportunities for future enhancements,
such as improving the chatbot's ability to address more intricate queries and incorporating user purchase
history to offer more tailored product suggestions. Overall, this system has significant potential for
further development as an effective and responsive customer service solution for skincare e-commerce
platforms.
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