crypto market transactions monitoring
hackerrank solution sql

Crypto Market Transactions Monitoring HackerRank Solution SQL is a critical skill for data analysts and
blockchain enthusiasts looking to gain insights into the complex world of cryptocurrency. This article
delves deep into solving the HackerRank problem focused on monitoring crypto market transactions
using SQL. We will explore the problem statement, break down the database schema, and provide a
step-by-step guide to constructing the efficient SQL query needed for the solution. Understanding how
to track and analyze these transactions is vital for identifying trends, detecting anomalies, and
ensuring the integrity of financial data within the crypto ecosystem. Whether you're preparing for
technical interviews or seeking to enhance your data analysis capabilities, this guide will equip you
with the knowledge and practical application of SQL for crypto market monitoring.
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Understanding the Crypto Market Transactions
Monitoring Problem on HackerRank

The HackerRank platform frequently features challenges that simulate real-world data analysis
scenarios. The "Crypto Market Transactions Monitoring" problem is designed to test a candidate's
ability to query and analyze transactional data from a cryptocurrency exchange or marketplace. The
core objective is typically to extract specific information about transactions based on various criteria,
such as date ranges, transaction types, user activity, or asset performance. This might involve
identifying the most active traders, calculating total transaction volumes for specific cryptocurrencies,
or flagging suspicious transaction patterns. Success in this problem hinges on a solid understanding of
SQL and its application to complex datasets.

The problem statement, while varying slightly with each iteration or specific challenge, usually
revolves around a predefined database schema representing cryptocurrency transactions. Candidates



are expected to write a single, often complex, SQL query that returns the requested data in a precise
format. This format is crucial for automated evaluation by HackerRank's system. Therefore, attention
to detail in selecting columns, joining tables, filtering data, and grouping results is paramount. The
ability to interpret the business logic behind the problem and translate it into efficient SQL code is the
primary skill being assessed.

Often, these problems involve aggregations, window functions, and conditional logic to derive
meaningful insights from raw transaction logs. For instance, you might be asked to calculate the
cumulative transaction volume for each cryptocurrency over time or determine the percentage
change in trading volume from one period to the next. These analytical tasks require a deep dive into
SQL capabilities beyond basic SELECT statements. The challenge lies in combining these elements
into a coherent and performant query that meets all specified requirements.

Deconstructing the Database Schema

To effectively solve the Crypto Market Transactions Monitoring problem on HackerRank, a thorough
understanding of the provided database schema is essential. Typically, the schema will consist of
several tables designed to store comprehensive information about cryptocurrency trading. A common
setup might include tables like “Transactions”, "Users’, "Cryptocurrencies’, and possibly “Markets™ or
"Exchanges’. Each table plays a specific role in representing different facets of the crypto market
activity.

The Transactions Table

The "Transactions™ table is the central hub for this problem. It usually contains records of every
individual trade or transfer. Key columns you might find include:

“transaction_id": A unique identifier for each transaction.

“user_id": A foreign key referencing the “Users™ table, indicating who initiated the transaction.

“crypto_id": A foreign key referencing the “Cryptocurrencies” table, specifying the digital asset
involved.

* “transaction_type': Denotes whether it's a buy, sell, deposit, or withdrawal.
e “amount : The quantity of the cryptocurrency involved in the transaction.

e “price : The price of the cryptocurrency at the time of the transaction.

* “transaction_timestamp’: The date and time when the transaction occurred.

» "market_id" (optional): If multiple markets are tracked, this would link to the specific market.



This table is where most of the filtering, aggregation, and calculation will take place.

The Users Table

The “Users’ table typically stores information about the individuals participating in the market.
Essential columns could include:

e “user_id : A unique identifier for each user.
e “username’: The user's chosen alias.
 ‘registration_date’: When the user joined the platform.

e “country (optional): The user's geographical location.

This table is often used for segmenting analysis by user demographics or activity.

The Cryptocurrencies Table

The "Cryptocurrencies” table provides details about the digital assets being traded. Common columns
are:

“crypto_id": A unique identifier for each cryptocurrency.

“crypto_name’: The common name (e.qg., Bitcoin, Ethereum).

“symbol™: The ticker symbol (e.g., BTC, ETH).

“chain_type’ (optional): For different blockchain implementations.

This table is crucial for joining with “Transactions™ to display meaningful cryptocurrency names or
symbols in the output.

The Markets Table (if applicable)

If the problem involves multiple trading venues or pairs, a "Markets™ or “MarketPairs™ table might
exist. This would typically contain:

e "market_id": Unique identifier for the market.



e "base_currency _id": The primary currency in a trading pair (e.g., BTC).

e “quote_currency _id": The currency against which the base currency is traded (e.g., USD).

Understanding these relationships and the data types of each column is the first step towards crafting
the correct SQL query.

Step-by-Step SQL Query Construction

Building the SQL query for the HackerRank Crypto Market Transactions Monitoring problem involves a
methodical approach, breaking down the requirements into smaller, manageable SQL clauses. Let's
assume a common scenario: calculating the total transaction volume for each cryptocurrency on a
specific day and identifying those that exceeded a certain threshold.

1. Identifying the Core Data Source

The "Transactions™ table is invariably the primary table for this task, as it contains the transactional
records. We'll need to access columns like “crypto_id", "amount’, and “transaction_timestamp .

2. Filtering for Specific Conditions

The problem often requires filtering data based on certain criteria. For instance, if we need to focus on
a particular date, we would use a "WHERE" clause.

Example: To filter for transactions on '2023-10-27"

WHERE DATE(transaction timestamp) = '2023-10-27'

Or, if the problem requires filtering by transaction type (e.g., only 'buy' transactions):

AND transaction type = 'buy'

3. Joining with Other Tables

To present user-friendly output, such as the cryptocurrency name instead of just its ID, we need to
join the "Transactions™ table with the “Cryptocurrencies™ table.

Example: Joining “Transactions™ with “Cryptocurrencies’:



FROM Transactions t
JOIN Cryptocurrencies ¢ ON t.crypto id = c.crypto id

If user information is required, we would also join with the “Users™ table:

JOIN Users u ON t.user _id = u.user id

4. Aggregating Data

The problem usually asks for aggregated metrics, such as total volume. This requires using aggregate
functions like “SUM()", "COUNT()", "AVG()", etc., and the "GROUP BY" clause.

Example: Calculating total transaction volume per cryptocurrency:

SELECT

c.symbol,

SUM(t.amount) AS total volume

FROM Transactions t

JOIN Cryptocurrencies ¢ ON t.crypto id = c.crypto id
GROUP BY c.symbol

5. Applying Conditions on Aggregated Data

If we need to filter based on aggregated results (e.g., only show cryptocurrencies with a total volume
greater than 1000), we use the "HAVING" clause.

Example: Showing only cryptocurrencies with total volume over 1000:

HAVING SUM(t.amount) > 1000

6. Ordering the Results

Finally, the results often need to be ordered according to specific criteria, such as by total volume in
descending order.

Example: Ordering by total volume:

ORDER BY total volume DESC



By combining these steps, you can construct a comprehensive SQL query that addresses the specific
requirements of the HackerRank problem. It’s crucial to read the problem statement carefully to
understand which tables to join, what columns to select, and what conditions to apply.

Key SQL Concepts for the Solution

Solving the HackerRank crypto transaction monitoring problem effectively relies on a strong grasp of
several core SQL concepts. These concepts allow you to manipulate and analyze data to meet
complex reporting requirements. Mastery of these elements is what differentiates a successful
solution from a basic one.

SELECT and FROM Clauses

The foundation of any SQL query. The "SELECT" clause specifies which columns to retrieve, and the
"FROM" clause indicates the table(s) from which to retrieve the data. For this problem, you'll be
selecting columns like cryptocurrency symbols, transaction amounts, and timestamps.

JOIN Operations

As discussed, joining tables is critical for combining data from different sources. Common joins include
“INNER JOIN" (to retrieve only matching rows from both tables) and "LEFT JOIN" (to retrieve all rows
from the left table and matching rows from the right). Understanding when to use each is vital. For
instance, if you want to list all cryptocurrencies and their transaction volumes, even if a
cryptocurrency has no transactions, a "LEFT JOIN" from "Cryptocurrencies” to "Transactions™ would be
appropriate.

WHERE Clause for Filtering

The "WHERE" clause is used to filter records based on specified conditions. This is essential for
narrowing down the dataset to the transactions relevant to the problem, such as transactions within a
specific date range or of a particular type. Functions like "DATE()", "YEAR()", "MONTH()", and
comparison operators ("=, '>", "<’, 'BETWEEN", "LIKE") are frequently used here.

Aggregate Functions (SUM, COUNT, AVG, MIN, MAX)

These functions perform calculations on a set of values and return a single value. For crypto
transaction monitoring, "SUM(amount)" is commonly used to calculate total volumes, "COUNT()" to
find the number of transactions, and "AVG(price)" for average transaction prices.



GROUP BY Clause

This clause is used in conjunction with aggregate functions to group rows that have the same values
in specified columns. For example, to get the total volume for each cryptocurrency, you would
"GROUP BY crypto _id" or “crypto_name".

HAVING Clause for Filtering Groups

While "WHERE" filters individual rows before aggregation, "HAVING" filters groups after aggregation.
If you need to find cryptocurrencies whose total transaction volume exceeds a certain amount, you
would use "HAVING SUM(amount) > value".

Window Functions (e.g., ROW_NUMBER, RANK, LAG, LEAD,
SUM OVER)

These are particularly powerful for more advanced analytical tasks often found in HackerRank
problems.

e 'ROW_NUMBER() : Assigns a unique sequential integer to each row within a partition.

e "RANK()" and "DENSE_RANK() : Assign ranks to rows within a partition based on ordering,
handling ties.

e "LAG()" and "LEAD() : Access data from preceding or succeeding rows within a partition, useful
for calculating period-over-period changes.

e "SUM() OVER (PARTITION BY ... ORDER BY ...)": Calculates a running total or cumulative sum
within partitions.

For example, calculating the daily trading volume and then finding the day with the highest volume
would likely involve window functions.

Common Table Expressions (CTEs)

CTEs (using the "WITH" clause) are temporary, named result sets that you can reference within a
single SQL statement. They help break down complex queries into more readable and manageable
parts, especially when dealing with multiple levels of aggregation or subqueries.

Understanding and applying these SQL concepts correctly will enable you to construct efficient and
accurate queries to solve the HackerRank challenges related to crypto market transactions
monitoring.



Optimizing the HackerRank SQL Solution

Beyond simply getting the correct answer, optimizing the SQL query for performance is often a critical
aspect of HackerRank challenges, especially for those dealing with large datasets. An inefficient query
can lead to timeouts or excessive resource consumption. Several strategies can be employed to
optimize your SQL solution for crypto market transactions monitoring.

1. Efficient Indexing

While you typically don't create indexes directly on HackerRank, understanding their impact is crucial.
Indexes on columns frequently used in "WHERE" clauses (like “transaction_timestamp”, “crypto _id",
“user_id") and "JOIN" conditions significantly speed up data retrieval. If you were managing the
database, you'd ensure appropriate indexes are in place. For HackerRank, this knowledge helps you
anticipate how the platform might be performing your queries and write code that plays well with
potential underlying indexing.

2. Minimizing Subqueries and Using CTEs

Deeply nested subqueries can sometimes be less performant than Common Table Expressions (CTEs).
CTEs can improve readability and sometimes allow the database optimizer to generate a more
efficient execution plan. Break down complex logic into logical steps using CTEs before combining
them.

3. Selecting Only Necessary Columns

Avoid using "SELECT ". Always specify the exact columns you need. Retrieving unnecessary data
increases /0 operations and network traffic, slowing down the query. This is especially important
when dealing with large tables containing many columns.

4. Optimizing WHERE Clauses

Ensure your "WHERE" clauses are as specific as possible. For date filtering, using functions like
"DATE(transaction_timestamp) = 'YYYY-MM-DD"" might prevent the use of an index on
“transaction_timestamp’ if the database can't directly use it. If possible, a range comparison like
“transaction_timestamp BETWEEN 'YYYY-MM-DD 00:00:00' AND 'YYYY-MM-DD 23:59:59"" might be
more performant, assuming "transaction_timestamp" is indexed. However, always test what works
best.



5. Judicious Use of JOINs

Ensure you are joining tables on the correct keys and using the appropriate “JOIN" type. Avoid
unnecessary joins. If you only need data from "Transactions™ and "Cryptocurrencies’, don't join
“Users™ unless explicitly required. "INNER JOIN" is generally more efficient than "LEFT JOIN" if you
don't need to preserve rows from the left table that have no match.

6. Efficient Aggregation and Grouping

When using "GROUP BY", ensure you are grouping by the minimal set of columns required. Over-
grouping can lead to more processing. Similarly, ensure aggregate functions are applied efficiently.

7. Understanding Execution Plans

In a real-world scenario, you'd analyze the query execution plan ("EXPLAIN" or "EXPLAIN PLAN") to
identify bottlenecks. While not directly available on HackerRank, this knowledge helps you write
queries that are likely to be efficient. For example, identifying full table scans where an index lookup
is expected signals an optimization opportunity.

8. Considering Database-Specific Optimizations

HackerRank generally uses standard SQL, but some platforms might have specific implementations.
Familiarizing yourself with the SQL dialect used (e.g., MySQL, PostgreSQL, SQL Server) can help you
leverage database-specific functions or performance features if they are allowed and relevant.

By applying these optimization techniques, you can not only solve the problem correctly but also
ensure your solution is robust and performant, which is often a key differentiator in competitive
programming and technical assessments.

Real-World Applications of Crypto Transaction
Monitoring

The skills honed by solving problems like the HackerRank crypto market transactions monitoring
challenge have direct and significant applications in the real world. The ability to efficiently query and
analyze transactional data is fundamental to various operations within the cryptocurrency ecosystem.
These applications span regulatory compliance, risk management, fraud detection, market analysis,
and platform operations.



1. Regulatory Compliance and Anti-Money Laundering (AML)

Governments and regulatory bodies worldwide are increasingly focused on the cryptocurrency space.
Financial institutions and exchanges must comply with regulations like Know Your Customer (KYC)
and AML. SQL queries are essential for tracking transaction flows, identifying large or unusual
transactions, and generating reports for authorities. Monitoring transaction patterns can help detect
suspicious activities that might indicate money laundering or terrorist financing.

2. Fraud Detection and Security

Cryptocurrency platforms are targets for various fraudulent activities, including account takeovers,
wash trading, and phishing scams. By monitoring transaction data in real-time or near real-time,
anomalies can be quickly identified. For example, a user suddenly making a large number of high-
value transactions to new addresses might be flagged for investigation. SQL queries can help sift
through vast amounts of data to pinpoint potentially malicious behavior.

3. Market Analysis and Trading Strategies

Traders and analysts use transaction data to understand market dynamics, identify trends, and
develop trading strategies. Monitoring transaction volumes, order book depth, and trading activity for
specific cryptocurrencies can provide valuable insights into market sentiment and potential price
movements. SQL allows for the aggregation of this data to calculate metrics like daily trading volume,
average transaction size, and liquidity.

4. Exchange Operations and Performance Monitoring

Cryptocurrency exchanges need to monitor their own operational performance. This includes tracking
transaction throughput, identifying bottlenecks in the order matching engine, and ensuring the
stability of their systems. SQL queries can be used to analyze historical transaction data to forecast
capacity needs, optimize system performance, and troubleshoot issues that affect users.

5. Customer Support and Dispute Resolution

When users report issues with their transactions, support teams rely on efficient data retrieval to
investigate. SQL allows support agents or analysts to quickly access transaction history for a specific
user, verify details, and resolve disputes accurately and promptly. This data is crucial for maintaining
customer trust and satisfaction.



6. Blockchain Analytics

Beyond just exchange transactions, broader blockchain analytics often involve querying and analyzing
data directly from blockchain explorers or specialized databases. While HackerRank problems focus
on centralized exchange data, the underlying SQL principles apply to analyzing public blockchain data
as well, tracking coin movements, smart contract interactions, and network activity.

In essence, the ability to query and analyze transaction data using SQL is a foundational skill that
underpins the security, compliance, and operational efficiency of the entire cryptocurrency industry.

Additional Considerations for Crypto Data Analysis

While mastering SQL for crypto transaction monitoring on platforms like HackerRank is a significant
achievement, a broader perspective on crypto data analysis involves several additional
considerations. These factors enhance the depth and practical utility of the insights derived from
transactional data, moving beyond simple reporting to sophisticated intelligence.

1. Data Granularity and Time Series Analysis

The granularity of the transaction data (e.g., millisecond precision timestamps) is crucial for detailed
time series analysis. Understanding how to effectively query and aggregate data across different time
frames (seconds, minutes, hours, days, weeks) allows for the identification of short-term volatility and
long-term trends. This often involves using date and time functions extensively.

2. Handling Large Datasets and Performance

The sheer volume of cryptocurrency transactions generated daily is immense. Real-world applications
require dealing with terabytes or even petabytes of data. This necessitates not only efficient SQL but
also an understanding of database architectures, distributed systems, and potentially specialized big
data tools (like Spark SQL, Presto, or data warehousing solutions) that can handle such scales more
effectively than traditional relational databases alone.

3. Data Quality and Cleaning

Real-world data is rarely perfectly clean. Transaction records may contain errors, missing values, or
inconsistencies. Before performing analysis, data cleaning and validation are essential steps. This
might involve handling duplicate entries, correcting erroneous data points, or imputing missing
values, often requiring SQL alongside other scripting languages or data processing tools.



4. Contextual Data Integration

Transaction data is often more valuable when integrated with other contextual information. This could
include macroeconomic data, news sentiment analysis related to specific cryptocurrencies, social
media activity, or on-chain metrics (e.g., network hash rate, active addresses). Combining these
diverse data sources, often through complex SQL joins or ETL processes, provides a more holistic view
of market behavior.

5. Blockchain Specific Metrics

For a deeper understanding of cryptocurrencies, analyzing on-chain metrics is important. This
includes transaction fees, transaction counts per block, wallet activity, and miner behavior. While
HackerRank problems might abstract this, real-world analysis often involves querying or interpreting
data from blockchain explorers and specialized analytics platforms.

6. Security and Privacy Considerations

Handling sensitive transactional data requires robust security measures and adherence to privacy
regulations. In real-world scenarios, data access controls, encryption, and anonymization techniques
are critical to protect user information and comply with laws like GDPR.

7. Tooling and Visualization

While SQL is essential for data extraction and manipulation, visualizing the results is key for effective
communication and understanding. Tools like Tableau, Power BI, or Python libraries (Matplotlib,
Seaborn) are often used to transform raw SQL query outputs into insightful charts and dashboards,
making complex patterns more accessible.

By considering these additional aspects, one can build a comprehensive skill set for analyzing the
dynamic and complex world of cryptocurrency data, extending the foundational knowledge gained
from solving SQL challenges.

Frequently Asked Questions

What is the primary goal of monitoring crypto market
transactions using SQL on platforms like HackerRank?

The primary goal is typically to analyze transaction patterns, detect anomalies, identify fraudulent
activities, and gain insights into market trends and user behavior, often within simulated or real-world
trading environments.



What are common SQL concepts tested in HackerRank
problems related to crypto market transactions?

Common concepts include “JOIN" operations (e.qg., joining transaction tables with user or asset
information), aggregation functions (COUNT", "SUM", "AVG"), window functions (for calculating
moving averages or rankings), subqueries, "GROUP BY", "HAVING", and conditional logic (" CASE"
statements).

How would you identify the top 5 most traded
cryptocurrencies by volume in a given period using SQL?

You would typically "GROUP BY" the cryptocurrency symbol, "SUM" the transaction amounts, "ORDER
BY" the sum in descending order, and "LIMIT" the results to 5. This would involve selecting the symbol
and the sum of amounts from a transactions table.

What SQL techniques can be used to detect potential wash
trading in crypto transactions?

Wash trading can be detected by identifying transactions where the buyer and seller are the same
entity or closely linked, or by looking for patterns of buying and selling the same asset rapidly at
similar prices, often involving self-trades.

How can SQL be used to calculate the net profit/loss for a user
based on their crypto transactions?

This involves joining the user's buy and sell transactions for each asset, calculating the total cost
basis for buys and total revenue from sells, and then subtracting the cost basis from revenue. Window
functions can be helpful for tracking balances over time.

What are the potential challenges in writing SQL queries for
complex crypto transaction monitoring scenarios?

Challenges include handling large datasets, dealing with time-series data and time zone conversions,
accurately modeling different transaction types (trades, transfers, fees), and efficiently writing queries
for complex analytical tasks like anomaly detection.

How would you find users who have made more than 10
transactions in a day using SQL?

You would "GROUP BY" user ID and the transaction date, "COUNT" the number of transactions for
each group, and then use a "HAVING" clause to filter for counts greater than 10.

What is the role of window functions in analyzing crypto
market transaction data with SQL?

Window functions are crucial for tasks like calculating moving averages, ranking transactions or users



within partitions (e.g., by day or by asset), calculating cumulative sums, and comparing current
transaction data to previous ones without collapsing rows.

When solving HackerRank SQL problems related to crypto,
what are some common performance optimization strategies?

Strategies include using appropriate indexes on frequently queried columns, avoiding “SELECT °,
optimizing "JOIN" clauses, using subqueries judiciously, and preferring "EXISTS" or "IN" over
"COUNT()" in certain "WHERE" clauses.

Additional Resources

Here are 9 book titles and descriptions related to monitoring crypto market transactions, with SQL
solutions in mind:

1. SQL for Crypto Analytics: This book delves into the practical application of SQL for analyzing vast
datasets of cryptocurrency transactions. It covers essential concepts like data warehousing, querying
for transaction patterns, identifying anomalies, and building real-time monitoring dashboards.
Readers will learn how to extract meaningful insights from blockchain data using standard SQL,
applicable to tasks like detecting suspicious activity or tracking market trends.

2. Database Design for Blockchain Monitoring: This guide focuses on structuring and managing
databases optimized for monitoring cryptocurrency market transactions. It explores relational and
NoSQL approaches for storing blockchain data efficiently, emphasizing indexing strategies for faster
query performance. The book provides practical advice on designing schemas that can handle high
transaction volumes and support complex analytical queries for fraud detection and market
surveillance.

3. Advanced SQL for Financial Data Science: While broader than just crypto, this book offers advanced
SQL techniques crucial for sophisticated financial data analysis, including cryptocurrency markets. It
covers topics like window functions for time-series analysis, common table expressions (CTEs) for
complex data manipulation, and performance tuning for large financial datasets. The principles
discussed are directly transferable to building robust monitoring systems for crypto transactions.

4. Real-Time SQL for Event Stream Processing: This title addresses the challenge of monitoring crypto
transactions as they happen. It introduces SQL-based approaches for processing streaming data, such
as identifying fraudulent transactions or significant price movements in near real-time. The book
would explore tools and techniques for integrating SQL with event streaming platforms, enabling
immediate alerts and automated responses.

5. SQL Query Optimization for High-Frequency Trading: Focused on performance, this book teaches
how to write and optimize SQL queries for the demanding environment of high-frequency trading,
which has parallels with rapid crypto market movements. It covers techniques like query plan
analysis, indexing strategies, and database configuration for achieving sub-second response times.
Mastering these skills is vital for effectively monitoring rapid crypto market transactions.

6. Data Warehousing for Cryptocurrency Market Surveillance: This book guides readers through
building data warehouses specifically designed for cryptocurrency market surveillance. It covers ETL
(Extract, Transform, Load) processes for bringing blockchain data into a queryable format and



discusses dimensional modeling for analytical reporting. The emphasis is on creating a reliable and
scalable infrastructure for monitoring market activity and regulatory compliance.

7. SQL for Fraud Detection in Financial Transactions: This resource provides a comprehensive look at
using SQL to detect fraudulent activities across various financial markets, with specific applications to
cryptocurrency. It details common fraud patterns in transactions and shows how to identify them
using SQL queries. The book offers practical examples for flagging suspicious transactions, unusual
trading volumes, or potential money laundering activities.

8. Understanding Blockchain Data with SQL: This introductory to intermediate guide bridges the gap
between blockchain technology and SQL expertise. It explains the structure of blockchain data and
how to extract and analyze it using SQL. The book would cover common query types for retrieving
transaction details, wallet balances, and network activity, making it accessible for those new to crypto
data analysis.

9. Performance Tuning of Relational Databases for Cryptocurrency Analytics: This book concentrates
on the technical aspects of ensuring SQL queries run efficiently on large cryptocurrency datasets. It
explores database configuration, query indexing, and hardware considerations to optimize
performance for analytical workloads. Readers will learn how to troubleshoot slow queries and ensure
their monitoring systems can handle the scale of blockchain data.
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