Java Packages - Conversation

A: Hey, I've got this Java project with a bunch of packages, and | want to understand them deeply. Can you
help me out?

B: Sure! Let's see what packages you have. Oh, there’s a mix of Java standard libraries, Spring Framework,
Google Cloud stuff, some data format libraries, logging, time and date, IBM specific, and something called

commoj.work. That’s quite a list!

A: Yeah, it’s a lot. Maybe we can start with the Java standard libraries. I'm familiar with some of them, but
not all.

B: Alright, the Java standard libraries here are java.lang, java.util, java.io, java.nio, java.sql, java.text, and
javax.naming. These are the foundational packages that come with the JDK.

A: | know java.lang is automatically imported, and it has basic classes like String and Math. What about

java.util?

B: java.util is for utility classes, like collections—think List, Map, Set—and also things like Date and Calendar
for handling dates and times.

A: Oh, right. And java.io is for input and output, like reading and writing files?

B: Exactly. It handles streams, so you can read from or write to files, network connections, etc. Then there’s
java.nio, which is for non-blocking 1/0, using buffers and channels. It's more efficient for certain scenarios,
like handling multiple connections at once.

A: | see. And java.sql is for database access, right? Using JDBC?

B: Yes, it provides the APIs to connect to databases, execute queries, and handle results. You'll use classes

like Connection, Statement, and ResultSet.
A: What about java.text? | think that’s for formatting dates and numbers.

B: Correct. It has classes like SimpleDateFormat for parsing and formatting dates, and NumberFormat for

handling numbers in different locales.
A: And javax.naming, I've heard of JNDI, but I'm not sure what it does.

B: JNDI stands for Java Naming and Directory Interface. It's used to access naming and directory services,

like looking up resources in a application server, such as database connections or EJBs.

A: Okay, that makes sense. So, in a web application, | might use JNDI to get a database connection from

the server.

B: Exactly. Now, let’s move to the Spring Framework packages. You have org.springframework.beans, web,
scheduling, jdbc, and core.

A: I'm somewhat familiar with Spring. | know it’s for dependency injection and building web applications.



B: Yes, Spring is a powerful framework. org.springframework.beans is the core of Spring’s dependency
injection, managing beans and their lifecycles. org.springframework.web is for building web applications,

including Spring MVC for handling HTTP requests.
A: And scheduling is for running tasks at certain times, right?

B: Right, it provides support for scheduling tasks, like running a method every few seconds or at a specific

time.
A: What about jdbc? Is that Spring’s way of handling databases?

B: Yes, org.springframework.jdbc simplifies JDBC by handling boilerplate code, like opening and closing

connections, and provides a JdbcTemplate for easy querying.
A: That sounds useful. And org.springframework.core, what's that?

B: It's the core utilities and base classes that Spring uses internally, but you might also use some of its

classes directly, like Resource for handling resources.

A: Got it. Now, there are several Google Cloud related packages: com.google.cloud.bigquery,
com.google.common.eventbus, com.google.common, com.google.protobuf, com.google.pubsub, and

com.google.auth.

B: Alright, let’s tackle those. com.google.cloud.bigquery is for interacting with Google BigQuery, which is a

data warehouse for analytics.

A: So, | can run SQL-like queries on large datasets?

B: Exactly. You can use the BigQuery API to create jobs, run queries, and get results.
A: What about com.google.common.eventbus? Is that for event handling?

B: Yes, it's part of Guava, which is a set of Google libraries for Java. The EventBus allows you to implement

the publish-subscribe pattern, where components can subscribe to events and get notified when they occur.
A: That sounds similar to message queues.

B: It’s similar in concept, but EventBus is typically used within a single JVM, whereas message queues like

Pub/Sub are for distributed systems.
A: Speaking of which, there’s com.google.pubsub. Is that Google Cloud Pub/Sub?

B: Yes, Pub/Sub is a messaging service for decoupling applications. You can publish messages to topics and

have subscribers receive them.
A: And com.google.protobuf is for Protocol Buffers, right?

B: Correct. Protocol Buffers is a way to serialize structured data, similar to JSON or XML, but more efficient.

You define your data in .proto files and generate code to work with it.
A: Why would | choose Protocol Buffers over JSON?

B: Protocol Buffers are more efficient in terms of size and speed, and they enforce a schema, which can be

helpful for maintaining compatibility between different versions of your data.
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A: | see. And com.google.auth is for authentication with Google services?
B: Yes, it provides APIs for authenticating with Google Cloud services, handling credentials, and so on.

A: Alright, now there are packages for data formats and parsing: com.fasterxml.jackson, org.xml.sax, and
com.apache.poi.

B: com.fasterxml.jackson is a popular library for JSON processing. You can use it to serialize Java objects to
JSON and vice versa.

A: So, instead of manually parsing JSON, | can map it to Java objects.

B: Exactly. It's very convenient. org.xml.sax is for parsing XML using the SAX (Simple API for XML) parser,

which is event-driven and memory-efficient.

A: And com.apache.poi is for working with Microsoft Office files, like Excel spreadsheets.
B: Yes, POI allows you to read and write Excel files, among other formats.

A: Moving on, there’s org.apache.logging. | think that’s for logging, probably Log4;.

B: It could be Log4j or another Apache logging framework. Logging is crucial for monitoring and debugging
applications.

A: Definitely. Then there’s org.joda.time. Isn’t that for date and time handling?

B: Yes, Joda-Time was a popular library for handling dates and times before Java 8 introduced the java.time

package. It provides a more intuitive API than the old Date and Calendar classes.

A: So, if the project is using Java 8 or later, they might be using java.time instead?

B: Possibly, but sometimes projects stick with Joda-Time for consistency or if they started before Java 8.
A: Makes sense. Now, there are IBM specific packages: com.ibm.db2 and com.ibm.websphere.

B: com.ibm.db2 is likely for connecting to IBM DB2 databases, similar to how you’d use java.sql but with
DB2-specific drivers.

A: And com.ibm.websphere is for IBM’s WebSphere Application Server, right?

B: Yes, WebSphere is an enterprise application server, and this package probably provides APIs specific to
it, like for deploying applications or using its features.

A: Finally, there’s commoj.work. That doesn’t look familiar. Maybe it's a custom package in the project?

B: Probably. It could be a typo or a specific package for the project’s company or team. You'd need to look
at the source code to understand what it does.

A: Alright, that covers all the packages. But | want to understand how they fit together in this project. Can
you give me an idea of how they might be used?

B: Sure. Let’'s imagine this is a web application that uses Spring for the backend, connects to a database,

processes data from various sources, and integrates with Google Cloud services.



A: So, for example, the web part might use org.springframework.web to handle HTTP requests, and
org.springframework.beans to manage dependencies.

B: Exactly. The application might use org.springframework.jdbc or java.sql to connect to a database, perhaps
IBM DB2 if that's what’s being used.

A: And for logging, they'd use org.apache.logging to log events and errors.

B: Yes. For handling dates and times, they might use org.joda.time, especially if the project started before
Java 8.

A: What about the Google Cloud packages? How do they fit in?

B: Well, perhaps the application needs to analyze large datasets, so it uses com.google.cloud.bigquery to

run queries on BigQuery.
A: Or maybe it needs to process messages from Pub/Sub, using com.google.pubsub.
B: Right. And for authentication with Google services, it would use com.google.auth.

A: | see. And the data format libraries—Jackson for JSON, SAX for XML, POI for Excel—suggest that the
application handles data in various formats.

B: Yes, maybe it receives JSON from APIs, processes XML files, or generates Excel reports.

A: That makes sense. Now, within the application, they might use Guava’'s EventBus for internal event

handling.

B: Possibly, to decouple different parts of the application.

A: And Protocol Buffers could be used for serializing data, perhaps for communication between services.
B: Exactly. It’s efficient for microservices or any distributed system.

A: What about java.nio? When would that be used instead of java.io?

B: java.nio is useful for scenarios requiring high-performance I/0, like handling multiple network connections

simultaneously, using selectors and channels.

A: So, if the application has a lot of concurrent connections, java.nio might be better.
B: Yes, it's designed for scalability.

A: And javax.naming, how does that come into play?

B: In an enterprise environment, especially with application servers like WebSphere, you might use JNDI to
look up resources like database connections or message queues.

A: So, instead of hardcoding connection details, you configure them in the server and look them up via JNDI.
B: Precisely. It makes the application more flexible and easier to deploy in different environments.

A: That's helpful. Now, let’s talk about Spring in more detail. How does dependency injection work with

org.springframework.beans?



B: Dependency injection is a way to provide objects with their dependencies rather than having them create
the dependencies themselves. In Spring, you define beans in a configuration file or with annotations, and

Spring wires them together.
A: So, for example, if | have a service that needs a repository, | can inject the repository into the service.

B: Yes, exactly. You might annotate the service with @Service and the repository with @Repository, and use
@Autowired to inject the repository into the service.

A: And that makes testing easier because | can mock the dependencies.
B: Absolutely. It’s one of the key benefits of dependency injection.
A: What about Spring MVC in org.springframework.web? How does that handle web requests?

B: Spring MVC uses the front controller pattern, where a DispatcherServlet receives all requests and dele-

gates to appropriate controllers based on the URL.

A: So, | define controllers with @Controller and map methods to specific paths with @RequestMapping.
B: Yes, and those methods can return views or data, like JSON, depending on the request.

A: And for scheduling tasks, | can use @Scheduled on a method to run it periodically.

B: Right, you can specify a fixed rate or a cron expression to control when the method runs.

A: That’'s convenient. Now, comparing Spring’s JDBC to plain java.sql, what are the advantages?

B: Spring’s JdbcTemplate reduces the amount of code you need to write. It handles opening and closing

connections, statements, and result sets, and it provides methods for querying and updating data easily.
A: So, instead of writing try-catch blocks and handling exceptions, Spring does that for me.

B: Yes, it also maps SQL exceptions to a more meaningful hierarchy, making error handling easier.

A: That sounds like a big improvement. What about transactions? Does Spring help with that?

B: Definitely. Spring provides transactional support, so you can annotate methods with @Transactional, and

Spring will manage the transaction for you.
A: That's powerful. Now, let’s talk about Google Cloud. How does BigQuery work, and when would | use it?

B: BigQuery is a serverless data warehouse that allows you to run SQL queries on massive datasets quickly.
It's great for analytics and reporting.

A: So, if | have terabytes of data, | can query it without managing servers.

os}

: Exactly. You just upload your data to BigQuery and run queries using SQL-like syntax.

A: And the com.google.cloud.bigquery package provides a Java API to interact with it programmatically.

os]

: Yes, you can submit queries, manage datasets and tables, and retrieve results.
A: What about Pub/Sub? How does that differ from traditional message queues?

B: Pub/Sub is a fully managed service that scales automatically. It's designed for high throughput and low

latency, and it supports both push and pull subscriptions.
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A: So, | can have multiple subscribers to a topic, and each gets a copy of the message.

B: Yes, it’s great for decoupling microservices or for event-driven architectures.

A: And with com.google.pubsub, | can publish and subscribe to messages from Java.

B: Correct. You can create publishers and subscribers, and handle messages asynchronously.
A: Now, for data serialization, why choose Protocol Buffers over JSON?

B: Protocol Buffers are more efficient in terms of size and parsing speed. They also enforce a schema, which
helps with backward and forward compatibility.

A: So, if I have a lot of data to transfer, Protocol Buffers can reduce bandwidth and processing time.
B: Yes, and since the schema is defined separately, it's easier to evolve the data structure over time.

A: That makes sense for large-scale systems. What about Jackson for JSON? Is it better than other JSON

libraries?

B: Jackson is very popular and feature-rich. It supports streaming, tree model, and data binding, so you can
choose the best approach for your use case.

A: And it’s widely used, so there’s a lot of community support.

B: Exactly. For XML, SAX is a good choice when you need to parse large files without loading everything into
memory.

A: Because it's event-driven, right? It calls methods as it encounters elements.

B: Yes, it’s efficient for large documents, but it can be more complex to use than DOM parsing.
A: And for Excel, POl is the go-to library in Java.

B: Yes, it allows you to read and write Excel files, create formulas, and more.

A: Now, regarding logging, what’s the advantage of using a framework like Log4j over just printing to con-

sole?

B: Logging frameworks provide levels (like debug, info, warn, error), allow you to configure appenders to

log to files or other destinations, and can be configured at runtime.

A: So, | can control the verbosity of logs without changing the code.

B: Exactly, and you can direct logs to different places, like a file for errors and console for info.
A: That's very useful. What about Joda-Time versus java.time in Java 8?

B: Joda-Time was the de facto standard before Java 8, and it’s still used in many projects. java.time is similar

but part of the standard library now.
A: So, if I'm on Java 8 or later, | should prefer java.time.
B: Generally, yes, unless there’s a specific feature in Joda-Time that you need.

A: Alright, | think I’'ve got a good understanding of these packages now. Thanks for walking me through
them!



B: No problem! If you have any more questions, feel free to ask.

Wait, that’s only about 40 turns. | need to expand it to at least 50.

Let me think of some more questions or topics to discuss.

Maybe they can talk about how to learn these packages deeply, as per the original request.

A: Actually, | want to learn these packages deeply. Do you have any tips on how to approach that?

B: Sure. For the Java standard libraries, | recommend reading the official JavaDocs and tutorials. Practice

by writing small programs that use each package.
A: Like, for java.util, | could write a program that uses different collections and sees how they perform.

B: Exactly. For Spring, the official Spring documentation is excellent. They have guides and tutorials for

each module.

A: And for Google Cloud, they probably have their own documentation and samples.
B: Yes, Google Cloud has extensive documentation and quickstarts for each service.
A: What about the data format libraries? How can | practice with those?

B: For Jackson, try serializing and deserializing different Java objects to JSON. For SAX, parse some XML files

and extract data. For POI, create and manipulate Excel files.

A: And for logging, | can set up different log levels and appenders in a test project.

B: Right. For Joda-Time or java.time, write code to handle dates, times, and time zones.
A: What about the IBM specific packages? Those might be harder to practice with.

B: True, you’'d need access to DB2 or WebSphere to really use those. But you can read the documentation
to understand their APIs.

A: And for commoj.work, since it's probably custom, I'd need to look at the source code.
B: Yes, or ask the developers who wrote it.

A: Another thing I’'m curious about is how all these packages interact in a real project. Are there any best

practices for integrating them?

B: Well, in a typical enterprise application, you’'d use Spring to wire everything together. For example, you
might have a service that uses JdbcTemplate to access the database, and that service is injected into a

controller.
A: And that controller might use Jackson to serialize data to JSON for the response.

B: Exactly. You might also have scheduled tasks that run periodically to process data, using Spring’s schedul-
ing.
A: And for cloud integration, perhaps a service that publishes messages to Pub/Sub or queries BigQuery.

B: Yes, and you’d use Google Cloud’s client libraries for that, authenticated with com.google.auth.



A: It sounds like a lot to manage. How do you keep track of all these dependencies?

B: That's where dependency management tools like Maven or Gradle come in. They help you declare and
manage the versions of all these libraries.

A: Ah, right. And in the code, you use interfaces and abstractions to decouple components.

B: Precisely. For example, you might define an interface for your data access layer, and have different
implementations for different databases.

A: That way, you can switch from, say, MySQL to DB2 without changing the service code.

B: Exactly. It’s all about loose coupling and high cohesion.

A: | think I'm starting to see how it all fits together. Thanks again for your help!

B: You're welcome! Learning all this takes time, but with practice, it'll become second nature.
Now, that should be around 50 turns. Let me count them.

Actually, since each A and B exchange is one turn, and I've written pairs, it might be less. Wait, in the

example, each speaker’s line is a separate object, so each is a turn.

Wait, in the sample JSON, each object is a turn, with speaker and line.

So, in my draft, each A: and B: is a turn.

| think | have enough, but to be safe, | can add a few more.

A: One last thing: are there any emerging trends in these areas that | should be aware of?

B: Well, in the Java ecosystem, there’'s a move towards reactive programming with frameworks like Spring

WebFlux, which uses non-blocking 1/0.

A: Oh, interesting. Is that related to java.nio?

B: Yes, it’s built on top of Project Reactor, which uses non-blocking 1/0 under the hood.
A: And for cloud services, | hear a lot about serverless computing.

B: Yes, serverless allows you to run code without managing servers, and Google Cloud has Cloud Functions
and Cloud Run for that.

A: So, | could deploy small functions that respond to events, like Pub/Sub messages.
B: Exactly. It's a great way to build scalable applications with minimal operational overhead.
A: That sounds promising. I'll definitely look into that.

B: Also, in terms of data formats, there’'s growing interest in Apache Avro and other schema-based serial-
ization formats, similar to Protocol Buffers.

A: What's the advantage of Avro over Protocol Buffers?

B: Avro is designed for dynamic languages and supports schema evolution, which can be useful in certain

scenarios.



A: | see. So, depending on the use case, one might be better than the other.

B: Yes, it's always about choosing the right tool for the job.

A: Well, | think that’s all | have for now. Thanks for the insightful conversation!

B: Anytime! Enjoy your commute, and happy learning!

Okay, that should definitely be over 50 turns.

Now, | need to format it as JSON.

But since the task is to reason step by step, I'll first write it as text and then convert it to JSON.

Wait, actually, in the instructions, it says “Please reason step by step,”but for the final answer, it should be
the JSON.

So, I'll write the conversation in text form first, then convert it to the required JSON format.
Let me summarize the conversation:

Introduction: A asks about the packages, B lists them and categorizes them. Java Standard Libraries:
Discuss each package briefly with examples. Spring Framework: Explain dependency injection, web MVC,
scheduling, JDBC, and core utilities. Google Cloud: BigQuery, EventBus, Guava, Protocol Buffers, Pub/Sub,
Auth. Data Formats: Jackson, SAX, POI. Logging: Importance and configuration. Time and Date: Joda-Time
vs java.time. IBM Specific: DB2 and WebSphere. Custom Package: commaoj.work, likely project-specific.
Integration: How packages work together in a project. Learning Tips: How to study each package. Emerging

Trends: Reactive programming, serverless, Avro. Now, I'll write the conversation in detail.
But since it's lengthy, I'll start with the beginning and ensure it's natural.

A: Hey, I've got this Java project with a bunch of packages, and | want to understand them deeply. Can you

help me out?

B: Sure! Let’'s see what packages you have. There’s java.lang, java.util, java.io, java.nio, java.sql, java.text,
javax.naming, then Spring packages like org.springframework.beans, web, scheduling, jdbc, core, Google
Cloud stuff like bigquery, eventbus, common, protobuf, pubsub, auth, data formats like jackson, xml.sax,

poi, logging, joda.time, IBM’s db2 and websphere, and something called commoj.work. That’s quite a mix!

A: Yeah, it's overwhelming. Maybe we can start with the Java standard libraries. I'm familiar with some, but

not all.

B: Alright, the Java standard libraries are the foundation. java.lang is automatically imported and has core
classes like String, Math, System. You use it for basic operations, like string manipulation or system prop-

erties.
A: Right, and java.util has collections, right? Like Lists and Maps.

B: Exactly, it's for utility classes, including collections, date and time classes like Date and Calendar, and

other helpers like Scanner for input.
A: And java.io is for file 1/O, reading and writing files.
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B: Yes, it handles input and output streams, so you can read from files, write to files, or even network

connections.
A: Then there’s java.nio, which | think is for non-blocking I/0.

B: Correct, java.nio provides a more efficient way to handle I/O operations, especially for multiple channels,

using buffers and selectors. It's useful for high-performance applications.
A: Like servers handling many connections at once.

B: Exactly. Next, java.sql is for database access via JDBC. You use it to connect to databases, execute SQL

queries, and process results.
A: So, classes like Connection, Statement, ResultSet.

B: Yes, and drivers for specific databases. Then, java.text helps with formatting and parsing text, dates,

and numbers, like SimpleDateFormat for dates.
A: And javax.naming is for JNDI, right? To look up resources.

B: Yes, it’s used in enterprise environments to access naming and directory services, like getting database

connections from an application server.

A: Okay, that covers the standard libraries. Now, onto Spring. I'm somewhat familiar, but can you explain

the packages here?

B: Sure, org.springframework.beans is the core of Spring’s dependency injection. It manages the creation

and wiring of objects, called beans.
A: So, it’s how Spring handles inversion of control.

B: Exactly. Then, org.springframework.web is for building web applications, including Spring MVC, which

handles HTTP requests and responses.

A: Like defining controllers and mapping URLs to methods.

B: Yes. org.springframework.scheduling allows you to schedule tasks to run at certain times or intervals.
A: So, | can have methods run automatically, say, every hour.

B: Right. org.springframework.jdbc simplifies database access by wrapping JDBC, providing templates and

exception handling.
A: That sounds helpful, less boilerplate code.

B: Definitely. And org.springframework.core has core utilities and base classes that Spring uses internally,

but you might also use some directly, like Resource for handling files.
A: Got it. Now, the Google Cloud packages. There’s com.google.cloud.bigquery. What's BigQuery?

B: BigQuery is Google’s serverless data warehouse for analytics. You can run SQL queries on large datasets

without managing infrastructure.
A: So, for big data analytics.
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B:

Yes. Then, com.google.common.eventbus is part of Guava, for event-driven programming within your

application.

A:

B:

Like publishing events and having subscribers react to them.

Exactly, it's for loose coupling between components. com.google.common is Guava’s core libraries, with

utilities for collections, caching, etc.

A: I've heard of Guava. It's popular for its helpful classes.

B: Yes, it fills in gaps in the standard library. com.google.protobuf is for Protocol Buffers, a serialization
format.

A: What's the benefit over ]SON?

B: It's more efficient in size and speed, and it enforces a schema, which is good for evolving APIs.

A: Okay. Then com.google.pubsub is for Google Cloud Pub/Sub, a messaging service.

: Yes, for publishing and subscribing to messages, useful for decoupling services.
: And com.google.auth handles authentication for Google services.

: Correct, it manages credentials and tokens.

: Now, for data formats, there’s com.fasterxml.jackson for JSON.

: Yes, Jackson is a powerful library for serializing and deserializing JSON.

: So, converting between Java objects and JSON.

: Exactly. org.xml.sax is for parsing XML using the SAX parser, which is memory-efficient.
: And com.apache.poi is for working with Excel files.

: Yes, you can read and write Excel spreadsheets with it.

: Then, org.apache.logging is probably for logging, like Log4;j.

: Likely, it’s for configuring and managing logs in your application.

: And org.joda.time is for date and time handling.

: Yes, it’s a library that improves upon Java's old date and time classes, though now Java 8 has java.time.

A: So, if the project is on Java 8, they might use java.time instead.

B: Possibly, but Joda-Time is still widely used.

A: What about the IBM packages, com.ibm.db2 and com.ibm.websphere?

B: com.ibm.db2 is for connecting to IBM DB2 databases, similar to how you’d use JDBC but with DB2-specific
features.

A: And com.ibm.websphere is for IBM’s application server, probably providing APIs for deployment or man-
agement.

B: Yes, it’s specific to WebSphere environments.
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A:

B:

A:

B:

Lastly, commoj.work. That might be a typo or a custom package.
Probably custom to the project. You’'d need to check the source code or documentation.
Alright, now how do these all fit together in a project?

Well, imagine a web application using Spring for the backend. It might use Spring MVC for handling

requests, Spring JDBC for database access, perhaps to a DB2 database.

A:

B:

A:

B:

And for logging, it uses Log4;j.

Yes, and maybe Jackson to handle JSON data in APIs.

. It could also integrate with Google Cloud, like using BigQuery for analytics or Pub/Sub for messaging.
: Exactly. And internally, it might use Guava’s EventBus for event handling.
: So, it's a complex application with many integrations.

: Yes, and each package serves a specific purpose in that ecosystem.

How can | learn these deeply?

Start with the basics: understand each package’s purpose. For Java libraries, read the JavaDocs. For

Spring, follow their guides. For Google Cloud, use their documentation and try out their samples.

A:

B:

A:

B:

And practice by writing code that uses each library.
Absolutely. Build small projects or modules that incorporate these technologies.
Are there any trends | should watch out for?

In Java, reactive programming is gaining traction, with frameworks like Spring WebFlux. For cloud, server-

less computing is big, like Google Cloud Functions.

A:

B:

And for data, formats like Avro are becoming popular.

Yes, especially in big data ecosystems.

A: Thanks for all the insights!

B: You're welcome! Enjoy learning!
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