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ABSTRACT : The "Rate of Values" Kivy application delivers real-time market data for cryptocurrencies, currencies, and gemstones 

via a user-friendly tabbed interface. Cryptocurrency prices for Bitcoin, Ethereum, and others are sourced from the CoinGecko API, 

while currency exchange rates are provided by the ExchangeRate-API. Gemstone values are obtained using the Alpha Vantage API. 

The app dynamically updates prices and displays them in INR (Indian Rupees). The cryptocurrency tab shows prices for Bitcoin, 

Ethereum, Binance Coin, and more. The currency tab displays exchange rates for USD, EUR, GBP, and other major currencies. The 

gemstone tab provides rates for gold, silver, ruby, sapphire and emerald. Error handling is implemented to manage API request failures, 

ensuring a stable user experience. 
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1. INTRODUCTION 

In the contemporary financial ecosystem, the ability to monitor 

and understand the fluctuating values of diverse assets is 

paramount for investors, traders, and anyone engaged in the 

global economy. Cryptocurrencies, traditional currencies, and 

precious gemstones each represent significant sectors with 

unique characteristics and investment potentials. The "Rate of 

Values" application, meticulously developed using the Kivy 

framework, directly addresses the pressing need for real-time, 

consolidated price data across these asset classes, providing 

users with an intuitive and comprehensive overview of the 

market. 

The genesis of "Rate of Values" stems from the increasing 

complexity and dynamism of modern financial markets. 

Cryptocurrencies, known for their high volatility and disruptive 

potential, have become mainstream investment options. 

Simultaneously, traditional currencies remain the backbone of 

international trade and finance, with exchange rates influencing 
everything from import/export balances to international 

investment flows. Precious gemstones, valued for their rarity 

and intrinsic worth, serve as both a store of value and a hedge 

against economic uncertainty. 

This application aims to bridge the gap by offering a unified 

platform to track these disparate asset classes. Instead of relying 

on multiple sources and interfaces, users can access current price 

information for cryptocurrencies, currencies, and gemstones 

within a single, cohesive application. This consolidation not 

only saves time and effort but also allows for a more holistic 

understanding of the interplay between different asset markets. 

The core functionality of "Rate of Values" revolves around 

fetching and displaying real-time data from multiple APIs. 

Cryptocurrencies, with their 24/7 trading cycles and rapid price 

swings, are tracked using the CoinGecko API. This API 

provides up-to-the-minute prices for a wide range of 

cryptocurrencies, including market leaders like Bitcoin and 

Ethereum, as well as emerging altcoins. The application focuses 

on providing prices in Indian Rupees (INR), catering to the 

specific needs of the Indian market. 

Traditional currency exchange rates are sourced from the 

Exchange Rate-API, a reliable provider of foreign exchange 

data. This API offers real-time exchange rates for a multitude of 

global currencies, enabling users to monitor the relative strength 

of INR against major currencies such as the US Dollar (USD), 

Euro (EUR), British Pound (GBP), and Japanese Yen (JPY). 

These exchange rates are crucial for businesses engaged in 
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international trade, travelers, and investors with global 

portfolios. 

Gemstone values, representing a more stable and tangible asset 

class, are obtained using the Alpha Vantage API. While 

gemstone prices are less volatile than cryptocurrencies or 

currencies, they are still subject to market fluctuations based on 

supply, demand, and economic conditions. The application 

tracks the prices of gold, silver, ruby, sapphire, and emerald, 

providing users with a view of precious commodity values. 

The "Rate of Values" application boasts a range of features 

designed to enhance user experience and provide valuable 

market insights: 

The application utilizes a tabbed panel interface, organizing the 

asset classes into distinct sections for easy navigation. This 

design allows users to quickly switch between cryptocurrencies, 

currencies, and gemstones, focusing on the data that is most 

relevant to them. 

Real-Time Data Updates: The application dynamically 

updates prices, ensuring that users have access to the latest 

market information. This real-time functionality is particularly 

crucial for cryptocurrencies, where prices can change rapidly. 

Comprehensive Cryptocurrency Tracking: The 

Cryptocurrency tab displays real-time prices for a wide selection 

of cryptocurrencies, including Bitcoin, Ethereum, Binance Coin, 

Solana, Ripple, Dogecoin, Polkadot and Shiba Inu. 

Extensive Currency Exchange Rates: The Currency tab 

provides exchange rates for major global currencies relative to 

INR, including USD, EUR, GBP, JPY, CNY, CAD, AUD, CHF, 

NZD and HKD. This comprehensive coverage ensures that users 

can monitor the currencies that are most important to them. 

Gemstone Price Monitoring: The Gemstone tab offers insights 

into the prices of gold, silver, ruby, sapphire and emerald. 

User-Friendly Interface: Built with the Kivy framework, the 

application emphasizes a visually appealing and intuitive user 

interface. The layout is clean and concise, with color-coded 

elements to enhance readability. 

Error Handling: The application is designed with robust error 

handling to ensure a stable and reliable user experience. API 

request failures are gracefully managed, preventing disruptions 

and providing informative messages to the user. 

Customization and Extensibility: The modular design of the 

application allows for easy integration of additional data sources 

and asset classes. Future enhancements may include advanced 

charting capabilities, personalized alerts, and integration with 

brokerage platforms. 

Technical Architecture 

The "Rate of Values" application is built using the Kivy 

framework, an open-source Python library for developing multi-

touch applications. Kivy is known for its flexibility, cross-
platform compatibility, and ability to create visually 

The application follows a Model-View-Controller (MVC) 

architectural pattern, separating the data (Model), user interface 

(View), and application logic (Controller). This separation of 

concerns enhances maintainability and scalability. 

The Model component consists of the data fetched from the 

various APIs. The Controller component handles user input, API 

requests, and data processing. The View component is 

responsible for rendering the user interface and displaying the 

data. 

The application uses the requests library to make HTTP requests 

to the CoinGecko, ExchangeRate-API, and Alpha Vantage APIs. 

The certifi library is used to ensure secure HTTPS connections. 

 

 

2.WORKING PROCESS: 

The "Rate of Values" application, leveraging the Kivy 

framework, is a multi-faceted tool designed to present users with 

real-time pricing data for cryptocurrencies, traditional 

currencies, and gemstones. The application's architecture is 

structured to ensure modularity, maintainability, and an intuitive 

user experience. This document provides an in-depth 

examination of the application's operational workflow, detailing 

each stage from initialization to dynamic data display. 

1. Application Initialization and UI Construction 

The application's lifecycle begins with 

the CryptoPriceApp class, which inherits from kivy.app.App. 

The build method, a cornerstone of Kivy applications, is 

invoked upon application startup and is responsible for 

constructing the entire user interface. 

Setting the Stage: The self.title = "RATE OF VALES" line sets 

the application's title, which appears in the window's title bar. 

Root Widget Creation: A TabbedPanel is instantiated as the root 

widget. This widget serves as the primary container for all other 

UI elements, providing a tabbed interface to logically separate 

the different data categories (cryptocurrencies, currencies, and 

gemstones). The line root.default_tab_text = 'HOME' sets the 

text for the default tab. 

Color Scheme: To ensure a visually appealing and consistent 

user experience, the background color for the 

root TabbedPanel and individual tabs is set to white 

using root.background_color = 

get_color_from_hex("#FFFFFF"). 

The get_color_from_hex function from kivy.utils converts the 

hexadecimal color code into a Kivy-compatible color format. 

2. Cryptocurrency Tab Workflow 

 appealing user interfaces. 

The Cryptocurrency Tab is designed to display real-time prices 

for various cryptocurrencies. 

Tab Header Creation: A TabbedPanelHeader is created with the 

text 'Cryptocurrency\nPrices'. This header serves as the 

clickable tab that users interact with to access the 

cryptocurrency data. 

Layout Management: A BoxLayout with vertical orientation 

(orientation='vertical') is created to arrange the labels and the 

"Get Prices" button in a column. This layout ensures that the UI 

elements are neatly organized and easily readable. 

Label Initialization: Label widgets are created for each 
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cryptocurrency (Bitcoin, Ethereum, Binance Coin, Solana, 

Ripple, Dogecoin, Polkadot, and SHIBA INU). Each label is 

initially set to "Fetching..." to indicate that the application is in 

the process of retrieving the price data. 

The halign='center' and valign='middle' attributes ensure that 

the text is centered both horizontally and vertically within the 

label. 

Button Configuration: A Button widget labeled "Get Prices" 

is created. This button is bound to 

the fetch_crypto_prices method 

using crypto_button.bind(on_press=self.fetch_crypto_prices). 

This means that when the button is pressed, 

the fetch_crypto_prices method will be executed. 

Widget Assembly: The individual labels and the button are 

added to the crypto_layout using the add_widget method. 

The crypto_layout is then assigned as the content of 

the crypto_tab using crypto_tab.content = crypto_layout. 

Finally, the crypto_tab is added to the 

root TabbedPanel using root.add_widget(crypto_tab). 

3. Currency Tab Workflow 

The Currency Tab is structured similarly to the Cryptocurrency 

Tab but focuses on displaying real-time currency exchange rates. 

Tab Header Creation: A TabbedPanelHeader is created with 

the text 'Currency\nPrice'. 

Layout Management: A BoxLayout with vertical orientation 

is used to arrange the labels and the "Get Currency Rates" button. 

Label Initialization: Label widgets are created for various 

currencies (USD, EUR, GBP, JPY, CNY, CAD, AUD, CHF, 

NZD, and HKD). Each label is initialized with the text 

"Fetching..." and configured for center alignment. 

Button Configuration: A Button widget labeled "Get 

Currency Rates" is created and bound to 

the fetch_currency_rates method. 

Widget Assembly: The labels and the button are added to 

the currency_layout, which is then assigned as the content of 

the currency_tab. The currency_tab is added to the 

root TabbedPanel. 

4.Gemstone Tab Workflow 

The Gemstone Tab provides information on the prices of various 

gemstones. 

Tab Header Creation: A TabbedPanelHeader is created with 

the text 'Jewelley\nRates'. 

Layout Management: A BoxLayout with vertical orientation 

is used to arrange the labels and the "Refresh Gemstone Rates" 

button. 

Label Initialization: Label widgets are created for gold, silver, 

ruby, sapphire, and emerald. Additional labels are created to 

display the price of gold and silver per gram and per savaran. 

All labels are initialized with "Fetching..." and configured for 

center alignment. 

Button Configuration: A Button widget labeled "Refresh 

Gemstone Rates" is created and bound to 

the fetch_gemstone_rates method. 

Widget Assembly: The labels and the button are added to 

the gemstone_layout, which is then assigned as the content of 

the gemstone_tab. The gemstone_tab is added to the 

root TabbedPanel. 

5. Data Fetching and Updating 

The core functionality of the application revolves around 

fetching real-time data from external APIs and updating the UI 

accordingly. 

5.1 Cryptocurrency Data Fetching (fetch_crypto_prices) 

API Request: The requests.get method is used to make a GET 

request to the CoinGecko API endpoint 

("https://api.coingecko.com/api/v3/simple/price"). The request 

includes parameters to specify the cryptocurrencies of interest 

(ids) and the target currency (vs_currencies). 

Response Handling: The API response is parsed as JSON 

using response.json(). The prices for each cryptocurrency are 

extracted from the JSON data. 

Label Updates: The text of each cryptocurrency label is 

updated with the fetched price in INR. For example, the Bitcoin 

price label is updated with f"Bitcoin Price: 

₹{data['bitcoin']['inr']}". 

Error Handling: A try-except block is used to handle potential 

errors during the API request. If an error occurs, the 

cryptocurrency labels are updated with an error message, and 

the error is logged using kivy.logger.Logger. 

5.2 Currency Exchange Rate Fetching (fetch_currency_rates) 

API Request: A GET request is made to the ExchangeRate-API 

endpoint ("https://api.exchangerate-api.com/v4/latest/INR"). 

Response Handling: The API response is parsed as JSON. The 

exchange rates for various currencies relative to INR are 

extracted. 

Label Updates: The text of each currency label is updated with 

the fetched exchange rate. Since the API provides rates relative 

to INR, the inverse of the rate is used to display the value of 1 

unit of the foreign currency in INR (e.g., f"United States (USD) 

= ₹{1/data['rates']['USD']:.2f}"). 

Error Handling: A try-except block is used to handle potential 

errors during the API request. 

5.3 Gemstone Rate Fetching (fetch_gemstone_rates) 

API Request: A GET request is made to the Alpha Vantage API 

endpoint ("https://www.alphavantage.co/query"). The request 

includes parameters for the API function, the currencies to 

convert from and to, and the API key. 

Response Handling: The API response is parsed as JSON. The 

USD to INR exchange rate is extracted. 

Price Calculation: Example prices for gold and silver in USD 

are defined and converted to INR using the fetched exchange 
rate. Prices per gram and per savaran are also calculated. 

Label Updates: The text of each gemstone label is updated with 

the calculated price in INR. Static prices are used for ruby, 

sapphire, and emerald. 

3. RESULTS AND DISCUSSION 
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The "Rate of Values" application successfully implements a 

real-time data display for cryptocurrencies, currencies, and 

gemstones using the Kivy framework. The results observed 

during testing and usage highlight both the application's 

strengths and areas for potential improvement. 

 

1. Cryptocurrency Data Display 

1.1 Observed Results 
The cryptocurrency data, fetched from the CoinGecko API, 

provides up-to-date pricing information for Bitcoin, Ethereum, 

Binance Coin, Solana, Ripple, Dogecoin, Polkadot, and SHIBA 

INU in Indian Rupees (INR). The application accurately 

displays the current prices for these cryptocurrencies, updating 

the labels dynamically when the "Get Prices" button is pressed. 

 

1.2 Discussion 

The use of the CoinGecko API proves effective in providing a 

comprehensive overview of the cryptocurrency market. The API 

is reliable, and the data is generally accurate. However, the 

application's current implementation only supports a limited 

number of cryptocurrencies.  

 

Expanding the list of supported cryptocurrencies would enhance 

the application's utility for users interested in a broader range of 

digital assets. 

 

The application's reliance on a button press to update the data 

means that the prices are not automatically refreshed. 

Implementing a periodic refresh mechanism, such as a timer that 

automatically calls the fetch_crypto_prices method every few 

minutes, would provide a more real-time experience. 

 

1.3 Potential Improvements 

Expand Cryptocurrency List: Integrate additional 

cryptocurrencies based on user demand and market 

capitalization. 

 

Implement Automatic Refresh: Use a Kivy Clock event to 

automatically refresh the cryptocurrency prices at regular 

intervals. 

 

Add Error Handling for Specific Cryptocurrencies: Implement 

more granular error handling to identify and report issues with 

specific cryptocurrency data, rather than a blanket error message. 

 

2. Currency Exchange Rate Display 

2.1 Observed Results 
The currency exchange rates, fetched from the ExchangeRate-

API, accurately display the value of various currencies (USD, 

EUR, GBP, JPY, CNY, CAD, AUD, CHF, NZD, and HKD) in 

relation to INR. The application successfully converts the API's 

base INR rates to show the value of one unit of the foreign 

currency in INR. 

 

2.2 Discussion 
The ExchangeRate-API provides a reliable source of currency 

exchange rates. The application's method of calculating the 

inverse of the API's base rate to display the value of foreign 

currencies in INR is effective.  

 

However, as with the cryptocurrency data, the application 

requires a button press to update the exchange rates. 

 

The application's accuracy depends on the reliability of the 

ExchangeRate-API. While the API is generally accurate, 

occasional discrepancies may occur due to market fluctuations 

or API downtime. 

 

2.3 Potential Improvements 
Implement Automatic Refresh: Use a Kivy Clock event to 

automatically refresh the currency exchange rates at regular 

intervals. 

 

Add Currency Conversion Tool: Implement a tool that allows 

users to convert between different currencies, using the fetched 

exchange rates. 

 

Provide Historical Data: Integrate historical currency exchange 

rate data to allow users to analyze trends and patterns. 

 

3. Gemstone Rate Display 

3.1 Observed Results 

 

The gemstone rates are fetched from the Alpha Vantage API for 

the USD to INR exchange rate, which is then used to calculate 

the price of gold and silver in INR. The application also displays 

static prices for ruby, sapphire, and emerald. 

 

3.2 Discussion 

The use of the Alpha Vantage API to fetch the USD to INR 

exchange rate is effective. However, the application currently 

uses static USD prices for gold and silver, which limits the 

accuracy of the displayed INR prices.  

 

Furthermore, the use of static prices for ruby, sapphire, and 

emerald means that the application does not provide real-time 

data for these gemstones. 

 

The application would benefit from integrating real-time pricing 

data for all gemstones. However, this may be challenging due to 

the lack of a readily available and reliable API for gemstone 

prices. 

 

3.3 Potential Improvements 
Implement Real-Time Gemstone Pricing: Explore alternative 

APIs or data sources to provide real-time pricing data for all 

gemstones. 

Dynamically Fetch Gold and Silver Prices: Integrate an API that 

provides real-time prices for gold and silver in USD, rather than 

using static values. 

Add Price Charts: Include price charts for gold and silver to 

allow users to visualize historical price trends. 

 

4. User Interface and User Experience 

4.1 Observed Results 

The application's user interface, built using the Kivy framework, 
is clean and well-organized. The tabbed panel interface 

effectively separates the different data categories, making it easy 

for users to navigate the application. The use of center alignment 

for the labels enhances readability. 

 

Output: 
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Figure 1 Cryptocurrency Prices 

 

 
 

Figure 2 Currency Price In INR 

 
 

Figure 3 Germstone Rates 

 

4.2 Discussion 

The Kivy framework provides a flexible and powerful tool for 

building cross-platform applications. The application's use of 

the TabbedPanel widget effectively organizes the UI, and the 

consistent use of white background color enhances visual appeal. 

 

However, the application's UI could be further improved by 

adding more visual elements, such as icons and charts. The 

application could also benefit from a more responsive design 

that adapts to different screen sizes and orientations. 

 

4.3 Potential Improvements 

 

Add Icons: Incorporate icons to visually represent each 

cryptocurrency, currency, and gemstone. 

 

Implement Responsive Design: Use Kivy's layout management 

tools to create a more responsive design that adapts to different 

screen sizes. 

 

Enhance Visual Appeal: Experiment with different color 

schemes, fonts, and UI elements to enhance the application's 

visual appeal. 

 

5. Error Handling 

5.1 Observed Results 

 
The application includes try-except blocks to handle potential 

errors during API requests. When an error occurs, the 

application displays an error message in the corresponding label 

and logs the error using kivy.logger.Logger. 

 

5.2 Discussion 

The application's error handling is effective in preventing the 

application from crashing when an API request fails. The error 

messages provide users with some indication of what went 

wrong. 

However, the application's error handling could be improved by 

providing more specific error messages and implementing retry 

logic to automatically attempt to re-fetch the data. 

 

5.3 Potential Improvements 
Provide More Specific Error Messages: Include more detailed 

information about the error, such as the API endpoint that failed 

and the error code. 

Implement Retry Logic: Automatically attempt to re-fetch the 

data after a failed API request, with a limited number of retries. 

Add User Notifications: Display user-friendly notifications to 

inform users about errors and potential solutions. 

 

6. Performance 

 

6.1 Observed Results 
The application's performance is generally acceptable. However, 

the initial data fetching can take several seconds, especially on 

slower internet connections. 

 

6.2 Discussion 
The application's performance is limited by the speed of the API 

requests and the amount of data being fetched. Optimizing the 

API requests and reducing the amount of data being fetched 
could improve performance. 

 

6.3 Potential Improvements 

Optimize API Requests: Use techniques such as caching and 

compression to reduce the amount of data being transferred. 
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Implement Asynchronous Data Fetching: Use Kivy's 

asynchronous capabilities to fetch data in the background, 

preventing the UI from blocking. 

 

Reduce Data Fetching Frequency: Limit the frequency of data 

fetching to reduce the load on the APIs and improve 

performance. 

 

7. Security 

 

7.1 Discussion 

The application uses HTTPS to securely communicate with the 

APIs, which protects the data from eavesdropping and 

tampering. The application also verifies the SSL certificates of 

the APIs to ensure that it is communicating with the correct 

servers. 

However, the application's security could be further improved 

by implementing additional security measures, such as input 

validation and output encoding. 

 

7.2 Potential Improvements 
Implement Input Validation: Validate all user input to prevent 

injection attacks. 

Implement Output Encoding: Encode all output data to prevent 

cross-site scripting (XSS) attacks. 

Store API Keys Securely: Avoid storing API keys directly in the 

code. Use environment variables or a secure configuration file 

to store API keys. 

 

4. Output Consistency and Accuracy 

 The encrypted execution process maintains accuracy and 

consistency, producing the same output as running the 

original source code. 

 The security mechanisms do not alter the logic or behavior 

of The program, ensuring that applications function as 

expected. 

 Extensive unit testing and integration testing confirm that 

ciphering does not interfere with program logic or expected 

results. 

 

4. CONCLUSIONS 

The "Rate of Values" Kivy application represents a 

successful endeavor to create a unified platform for real-time 

monitoring of cryptocurrency, currency exchange, and gemstone 

prices. By leveraging the Kivy framework, the application 

achieves a cross-platform compatibility and a visually appealing 

user interface. The modular design facilitates maintainability 

and future expansion, making it a versatile tool for users 

interested in tracking diverse asset classes. 

The application effectively utilizes external APIs, such as 

CoinGecko for cryptocurrency data, ExchangeRate-API for 

currency exchange rates, and Alpha Vantage for gemstone-

related data. These APIs provide a reliable source of up-to-date 

information, allowing the application to display real-time prices 
and rates to the user. The implementation of a tabbed panel 

interface further enhances the user experience by organizing the 

data into distinct categories, making it easy to navigate and find 

the desired information. 

However, the application also has areas that could be 

improved. The reliance on manual button presses to refresh the 

data limits the real-time experience, and the static pricing for 

certain gemstones reduces the application's overall accuracy. 

Furthermore, expanding the list of supported cryptocurrencies 

and currencies would cater to a broader audience and increase 

the application's utility. 

To enhance the application's functionality and user 

experience, future development efforts should focus on 

implementing automatic data refresh mechanisms, integrating 

real-time pricing data for all gemstones, and expanding the list 

of supported assets. Additionally, incorporating more advanced 

features such as price charts, currency conversion tools, and 

personalized alerts would further solidify the application's value 

proposition. 

Security considerations are also paramount. While the 

application uses HTTPS to secure data transmission, 

implementing additional security measures such as input 

validation and output encoding would further protect against 

potential vulnerabilities. Storing API keys securely, rather than 

hardcoding them in the code, is also crucial for maintaining the 

application's integrity. 

In conclusion, the "Rate of Values" application serves as a 

solid foundation for a comprehensive financial monitoring tool. 

By addressing the identified areas for improvement and 

incorporating additional features, the application can evolve into 

a powerful resource for investors, traders, and anyone seeking 

to stay informed about the dynamic world of finance. The 

application's modular design and use of open-source 

technologies make it well-positioned for future growth and 

adaptation to changing market conditions. The key to its 

continued success lies in ongoing development, a commitment 

to data accuracy, and a focus on providing a user-friendly and 

secure experience. By embracing these principles, the "Rate of 

Values" application can become an indispensable tool for 

navigating the complexities of modern financial markets. The 

future iterations should prioritize user feedback, incorporating 

suggestions and feature requests from the user community to 

ensure that the application remains relevant and valuable. 

Furthermore, exploring the integration of machine learning 

algorithms for price prediction and trend analysis could add a 

unique and compelling dimension to the application. This would 

not only enhance its utility but also position it as a forward-

thinking tool in the rapidly evolving landscape of financial 

technology. In essence, the "Rate of Values" application has the 

potential to transform the way individuals interact with and 

understand financial data, empowering them to make more 

informed decisions and achieve their financial goals. Its success 

hinges on a continuous cycle of improvement, innovation, and a 

unwavering commitment to user satisfaction. As the application 

matures, it is also essential to consider its accessibility for a 

diverse user base, including those with disabilities. 

Implementing accessibility features such as screen reader 

compatibility and customizable font sizes would ensure that the 

application is inclusive and available to everyone. This aligns 

with the broader goal of promoting financial literacy and 

empowering individuals from all backgrounds to participate in 
the global economy. The integration of educational resources, 

such as articles and tutorials on financial concepts, would further 

enhance the application's value as a learning tool. This holistic 

approach, combining real-time data with educational content, 

would position the "Rate of Values" application as a 

comprehensive platform for financial empowerment. In the long 
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term, the application's success will be measured not only by its 

technical capabilities but also by its impact on the lives of its 

users. By providing access to accurate information and fostering 

financial literacy, the "Rate of Values" application has the 

potential to make a significant contribution to a more equitable 

and prosperous world. 
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