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About the book

Journey into the heart of modern programming with "Java' by Christian
Ullenboom, where the infinitely creative world of coding becomes
understandable, engaging, and empowering. This exhilarating book offers
more than just lines of code; it serves as your personal road map through the
labyrinth of Java, revealing its capabilities while illuminating its inherent
beauty. Ullenboom's expert guidance breaks down complex concepts into
palatable insights, making even the most challenging Java constructs
accessible to both seasoned developers and eager newcomers. Whether you
aim to create captivating apps or tackle sophisticated software challenges,
this book promises to equip you with the knowledge and confidence needed
to harness the full potential of Java. Dive in and transform your ideas into
reality as you explore this indispensable resource designed to inspire and

elevate your coding journey.
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About the author

Christian Ullenboom is a distinguished figure in the realm of programming
literature, renowned for his comprehensive and insightful contributions to
the world of Java programming. With a strong foundation in both computer
science and educational methodol ogies, Ullenboom has effectively carved a
niche for himself as atrusted educator and author. He brings technical clarity
and engaging instructional style to complex programming concepts, making
advanced topics approachable for learners at varying levels. His unique
ability to convey intricate Java intricacies with clarity and precision has
earned him accolades from readers worldwide. Beyond his written works,
Christian Ullenboom's influence extends to interactive programming
workshops and seminars, where his passion for teaching and coding
continues to inspire and empower the next generation of software

developers.
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Chapter 1 Summary: 1 Advanced String Processing

In the chapter "Advanced String Processing,” the core topics addressed are
sophisticated string manipul ation tasks in Java focusing on formatted
output, regular expressions, and string splitting. Key prerequisites include
the ability to format strings, match and replace patterns using regular
expressions, and split strings using different methods. Understanding

character encodings, specifically UTF-8, is also essential.

Different data types used throughout include:

“javautil.Formatter™ for formatted string output

‘javalang.String” for general string manipulation

‘Java.util.regex.Pattern” and “java.util.regex.Matcher™ for regex operations

“Java.util.Scanner” for reading input and tokenizing strings

Key Sectionsand Tasks:

1. Format Strings.

- The chapter divesinto various methods to format stringsin Java using
classes like "MessageFormat™, "DateFormat”, and "Decimal Format ™, along
with "Formatter” and the “String.format™ method.
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- Task Example: Building an ASCI|I table like the Unix “ascii
program, printing ASCI| characters from position 32 to 127 with specified

formatting, showcasing usage of “"Formatter-.

2. Aligned Outputs:

- A task to print payer lists with aligned text, emphasizing methods to
handle varying string lengths with proper alignment in text output. The
solution efficiently handles null inputs, throwing a "NullPointerException’

when required.

3. Regular Expressions and Pattern Recognition:

- This section elucidates the power of regular expressions in matching,
searching, and replacing specific patterns within strings. It demonstrates the

capability of regex to compress or extend string patterns efficiently.

- Task Examples: Define regular expressions to match specific patterns
such as strings with a specific number of digits or those following certain
punctuation. Another includes determining the popularity of a social media

handle using regex to count hashtag occurrences.

4. Detect Scanned Values:
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- Discusses processing OCR outputs and converting ASCI | representations

of numbersinto actual integer values.

5. Quiet Please! Defuse Shouting Texts:

- Example of transforming overly capitalized words into lowercase, except
those under three letters, illustrating practical applications of case

transformations using regex.

6. Converting Time Formats;

- Coverstime string conversions between AM/PM and Military (24-hour)
time format using regular expressions for parsing and transforming time
representations correctly—vital for handling international time formats

programmatically.
7. Decomposing Stringsinto Tokens:

- Explains tokenizing strings using delimiters such as spaces and
punctuation marks, offering methods using “StringTokenizer™ for traditional
line parsing and “Scanner” for more complex tokenization using regular

expressions.

- Task Examples. Splitting address lines into components or reversing
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words from scrambled sentences to demonstrate splitting and reconstructing

strings.
8. Check Relations Between Numbers:

- Employs logical operators to validate numeric relationships using short
string codes to define correct sequences, implementing data validation logic
from parsable strings.

9. A1 Notation Conversion:

- [llustrates converting the spreadsheet A1 notation into numeric indices,
marrying string parsing with numeric indexing, essential for navigating
spreadsheet data programmatically.

10. Parsing CSV Files:

- Describes reading CSV files with coordinates and converting them into
visual representationsin SV G format, utilizing Java's "Scanner” and
localized parsing.

11. Compress Strings:

- Run-length encoding is discussed for compressing strings without loss of
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data, afundamental technique for size reduction while maintaining

reversibility.

12. Character Encodings:

- Explores different character encodings and their significance,
particularly UTF-8's flexible storage requirements enabling storage
efficiency by adjusting byte usage as needed.

The chapter concludes with quizzes challenging readers to apply character
encoding concepts and practice different string operation tasks. Such
exercises prepare Java devel opers for complex string manipulations that are
commonly encountered in data processing, file 1/O, and localization in

globalized applications.

Key Sections and

Tasks Description

Methods for string formatting using "MessageFormat’,
‘DateFormat’, "DecimalFormat’, "Formatter’, and
“String.format .
Format Strings
Task Example: Create an ASCII table with formatted
output using "Formatter .

Techniques for printing aligned text with varying string lengths,

Aligned Outputs handling null inputs with “NullPointerException'.
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Key Sections and

Tasks Description

Utilization of regex for matching, searching, and replacing

Regular Expressions ~ Patems.

and Pattern

Recognition Task Examples: Define regex for pattern matching within

strings and counting hashtags in social media handles.

Detect Scanned

Process OCR outputs and convert ASCII to integer values.
Values

Quiet Please! Defuse Transform overly capitalized words to lowercase using regex,

Shouting Texts ignoring words under three letters.
Converting Time Convert time formats between AM/PM and Military time using
Formats regex for global application programmatically.

Tokenize strings using delimiters and methods like
“StringTokenizer” and "Scanner.
Decomposing Strings
into Tokens Task Examples: Split address lines, reverse words in
sentences using splitting and reconstruction.

Check Relations Validate numeric relationships using logic and short string
Between Numbers codes to ensure correct sequences.

Al Notation Convert spreadsheet Al notation into numeric indices for
Conversion navigating spreadsheet data.

Read CSV files and convert coordinates into SVG format using

Parsing CSV Files Java's ‘Scanner’ with localized parsing.

Utilize run-length encoding for compressing strings,

Compress Strings maintaining data integrity and reversibility.
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Key Sections and

Tasks Description

Study of various character encodings, focusing on UTF-8 for

Character Encodings storage efficiency using adjustable byte usage.
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Chapter 2 Summary: 2 Mathematics

This chapter delvesinto the advanced mathematical functionalities offered
by Java programming, emphasi zing the handling and manipulation of
numbers, both integers and floating-point. Initialy, it revisits basic
mathematical operators that help process numbers, introducing the "Math’
class, which isautility class in Java containing methods for performing
basic numeric operations such as exponential, logarithm, square root, and
trigonometric functions. An example that exemplifiesits utility is

“Math.random()", which generates a pseudo-random number.

A significant part of this chapter is devoted to rounding techniques. Java
provides multiple methods for rounding numbers viathe "Math™ class. These
include converting floating-point numbersto integers or adjusting the
number of decimal places—that is, "Math.floor()", "Math.ceil()",
"Math.round()", and "Math.rint()". Each of these methods offers a unique
way of handling numbers, depending on whether you need to round up,

down, or follow commercial and symmetric rounding rules.

The chapter also touches on working with arbitrarily large numbers through
the "Biglnteger” and "BigDecimal™ classes. These classes, found in the
‘javamath’™ package, extend the capabilities of typical numeric handling

when precision and size exceed standard data types.
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Two exercises are introduced to reinforce the concepts:

1. Deter mine Rounding Techniques: Given an array of floating-point
numbers and a rounded integer sum, write a program to detect the rounding
technique used by an accountant named Tin Tin, who might be pocketing
fractions during rounding. Thistask requires implementing a method to
identify the rounding mode through an enumeration type "RoundingMode,
which includes modes like CAST, ROUND, FLOOR, CEIL, and RINT.

2. Calculate Arithmetic M ean of Large Integers: Thistask involves
computing the arithmetic mean of two long values without causing
overflow, leading to inaccurate results. It uses the "Biglnteger” classto
handle larger sums safely and demonstrates converting a "Biglnteger™ result

back to along datatype.

For amore practical application, the chapter suggests building a method to
concatenate several integers into one large number—a common task
illustrated by converting phone number parts into a single number using the

"Biglinteger” class.

Additionally, the chapter presents a challenging exercise involving
developing a class "Fraction™ handling basic operations with fractions. This
class should be:

- Capable of ssimplifying fractions automatically using the greatest common
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divisor.

- Immutable, storing the numerator and denominator as public final
variables.

- Able to perform multiplication and detect overflows, and perform fraction
reciprocal operation.

- Extending Java's ‘Number’ class and implementing "Comparable’ to
facilitate easy comparison and sorting of fractions.

- Properly implementing "equals(), "hashCode() ", and "toString()” methods
for accuracy in equality checks and good representation in terms of hashing

and string conversion.

In summary, this chapter solidifies the understanding of number handling
and rounding in Java, equipping the reader with the tools to use Java's Math
class and Java's ahility to handle large numbers efficiently. It compels the
reader to understand the intricacies of numeric operations, conversions, and

comparisons through practical tasks that mimic real-world scenarios.

Section Description

Introduction to advanced math functionalities in Java, focusing on
handling integers and floating-point numbers. Introduces the Math class
as a utility for numeric operations including exponential, logarithm,
square root, and trigonometric functions.

Introduction

Discussion on rounding methods in Java using the Math class
(Math.floor(), Math.ceil(), Math.round(), Math.rint()) and their
applications.

Rounding
Techniques
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Section Description

Large Details on managing large numbers with Biginteger and BigDecimal
Number classes, enhancing precision and size handling beyond typical data
Handling types.
[E))éi;(r:;i;;: Write a program to detect rounding techniques using an enumeration
\ type RoundingMode. Different modes include CAST, ROUND, FLOOR,
Rounding
. CEIL, and RINT.

Techniques
Exercise 2:
Calculate
Arithmetic Compute the arithmetic mean of two long values using Biginteger to
Mean of avoid overflow and demonstrate conversion back to a long data type.
Large
Integers

: Build a method to concatenate integers into one large number using
Practical . . . . .

S BigInteger; illustrated by converting phone numbers into a single
Application

number.
Exercise: Develop a Fraction class that simplifies fractions using GCD, is
Develop a immutable, and performs basic operations like multiplication, reciprocal
Fraction operation, and overflow detection. Implements Number and Comparable
Class interfaces and overrides equals(), hashCode(), and toString() methods.
The chapter enhances understanding of numeric handling in Java,

Conclusion emphasizing practical applications of the Math class and handling large

numbers, encouraging exploration of numeric operations in real-world
scenarios.
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Chapter 3 Summary: 3 Locale, Date, and Time

#i## Chapter 3: Locale, Date, and Time

In software devel opment, especially when creating applications for a global
audience, it iscrucial to understand internationalization and localization.
These processes ensure that software operates seamlessly across different
languages and regions. Understanding how different locales handle number
formatting, dates, and times is key to achieving this. For instance, decimal
separators, currency placement, and date formats vary worldwide. This
chapter delvesinto exercises that demonstrate how Java handles these
differences through its Locale class and associated data types. By mastering
these exercises, software developers can ensure that programs are versatile

and universally functional.
HHHH Prerequisites

To tackle the exercises, familiarity with the following Java classesis
essential:

- "java.util.Locale” for language and region specifications.

- "Javaitime.LocalDate’, “javatime.Loca DateTime for temporal data.

- "javatime.format.DateTimeFormatter” and “java.time.Duration” for date

formatting and time manipulation.
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#HH Key Concepts

1. L ocale and L anguage-Specific For matting

Javas Locale class represents a specific geographical, political, or
cultural region, enabling the parsing and formatting of numbers and dates
and the trandation of text. Understanding the role of "Locale” allows
developers to cater to language and region-specific needs. For instance, the
format for displaying Bitcoin pricesin emails can be customized per region

using Java's printf- and “String.format™ methods.
2. Date and Time Classes.

Various temporal data classes exist in Java, with “java.util.Date’ and
‘java.util.Calendar” being the older ones. The modern “java.time™ package
introduced in Java 8 includes more robust options like "LocalDate’,
"LocalDateTime’, and "Duration’, which address previous shortcomings and
align with 1SO standards.

HiHH Exercises and Solutions

- L ocale-Specific Number Formatting;
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The task involves generating and formatting a random number using
different "Locale objects. This exercise emphasi zes the importance of

L ocale objects in influencing how numbers appear.
- Date Formatting in Different Languages

Participants are tasked with formatting dates for specific languages, such
as Chinese and Italian, using "DateTimeFormatter . This highlights the
flexibility in date representation across different locales.

- Sir Francis Beaufort’s Birthday:

Discover the weekday on which his birthday fallsin the current year. This
demonstrates how to manipulate "LocalDate” objects and retrieve specific
date information like the day of the week.

- Finding All " Friday the 13ths":

An imaginative scenario for Captain CiaoCiao illustrates how to list all

Fridays falling on the 13th of a month in a given year. Thistask involves

implementing a custom “Temporal Adjuster.

- Average Duration of Karaoke Nights
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Calculate the average duration of events like Karaoke nights using

"Duration’ classes, focusing on manipulating time data.

- Parsing Various Date Formats

This advanced challenge requires writing a method to parse a variety of
date formats, showcasing the versatility of Java' s date-time API and the need

for robust error handling.

#H#H Suggested Solutions

The chapter provides various solutions to these exercises, underlining
different approaches to achieve similar outcomes. Utilizing lambda
expressions, immutable objects, and advanced date-time formatting are just a
few techniques demonstrated. The exercises also illustrate how abstracting
and generalizing solutions can lead to more flexible and reusable code

snippets.

Overadll, this chapter presents a comprehensive exploration of handling
locale and date-time challenges in Java, empowering developers to build
applications that respect cultural and regional diversities in formatting and

representation.
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Chapter 4: 4 Concurrent Programming with Threads

Chapter 4: Concurrent Programming with Threads

In the realm of modern programming, leveraging threads enhances
computational efficiency and performance. Operating systems, such as
Windows, routinely manage thousands of threads, showcasing multitasking
prowess. This chapter navigates the landscape of concurrent programming,
emphasizing the creation and management of threads to execute custom

tasks while maintaining synchronization and resource safety.
Prerequisites:

- Familiarity with thread concepts, including creation, execution, and
lifecycle.

- Distinguishing between "Thread” and "Runnable'.

- Handling thread interruptions and scheduling tasks in thread pools.

- Understanding synchronization mechanisms like locks and semaphores.

Key Concepts:

1. Creating Threads:
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When initializing a Java application, the VM spawns a primary thread,
"main’, which executes the primary method. This chapter guides us through
establishing additional threads using the "Runnable’ interface, a staple for
concurrency in Java. We explore various constructors of the Thread class,

tailoring thread attributes like priority, name, and group.
2. Exercisesin Thread Creation:

We delve into practical exercises where Captain CiaoCiao engagesin a
parade, waving and flag waving concurrently. This involves constructing
distinct "Runnable’ implementations—both through classes and lambda
expressions—demonstrating how threads can execute specific tasks
repeatedly (e.g., printing "wink" or "wave flag"). Observing memory
consumption in such scenarios can provide insights into system limitations

regarding thread capacity.
3. Thread Termination:

Beyond creation, threads must be responsively terminated. While the
deprecated “stop()” method is available, the chapter advises kinder
termination approaches using “interrupt() . Threads, upon receiving
interruptions, execute checks such as “islnterrupted()” to self-terminate

gracefully.
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4. Parameterizing Runnable:

To reduce code duplication, we learn to parameterize "Runnable’ instances,
allowing dynamic output and iteration count customization. This flexibility
enhances code reusability and maintainability.

5. Thread States and Execution Control:

Threads oscillate between states—running, waiting, sleeping, or
terminated. We manage delays using "sleep()” and navigate interruptions and
exceptions diligently, ensuring threads respond appropriately to eventslike
sleep interruptions.

6. File Watching with Threads:

As part of inventory management, it's crucial to monitor file changes aptly.
Implementing a "FileChangeWatcher™ with a consumer for change
notifications exemplifies threading applications, offering dynamic responses
to alterationsin file metadata.

7. Exception Handling:

Recognizing the difference between checked and unchecked exceptions,
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we establish “UncaughtExceptionHandler™ strategies to gracefully manage
exceptions that potentially terminate threads. This handler can be set locally

or globally, enforcing robust error reporting mechanisms.
8. Utilizing Thread Pooals:

Direct thread manipulation is often suboptimal. Instead, Java provides
"Executor” services, separating task definition from physical execution.
Thread pools (e.g., ThreadPool Executor’) facilitate efficient resource usage,
repurposing threads for diverse tasks as orchestrated by "Runnable’ or
“Cdlable'.

9. Synchronization in Critical Sections:

Concurrent access to shared resources necessitates vigilance. Java offers
“synchronized™ blocks and lock mechanisms e.g., 'ReentrantLock’, to
manage exclusive access. We protect operations like journal updatesin a
pirate poetry album, avoiding data corruption.

10. Advanced Synchronization Helpers:
Coordinating complex interactions between threads may require advanced

constructs:

- Semaphor e Manages resource access limits, allowing multiple
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concurrent accesses up to a defined threshold.
- Condition: Facilitates signaling between threads for condition

handling.
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Chapter 5 Summary: 5 Data Structures and Algorithms

In Chapter 5, "Data Structures and Algorithms," the concept of data
structures within Java's Collection API is explored. Thisincludes lists, sets,
gueues, and associative maps, integral for efficiently storing and managing
information in Java applications. Concepts such as thread safety and using
the Guaval library for additional data structures are discussed.

The chapter introduces exercises to help distinguish various data structure
typeslike "List’, "Set’, and "Map’, and their respective implementationsin
Java. A critical understanding of "Queue and "Deque’, how to sort using
"Comparator, and use of iterators for iteration over collections are
explained. It discusses the nuances of using data structuresin athread-safe

manner, introducing thread-safe collections from “java.util.concurrent .

The chapter explains Iterable and Collection interfaces, detailing their
importance in Javas hierarchy and usage for managing data efficiently. It
differentiates between types of collections and their characteristics, like fast
access, allowing duplicates, and ensuring thread safety. It explains situations
demanding associative maps, like 'HashMap™ and "TreeMap', highlighting

theair differences.

Numerous exercises link theoretical concepts to practical implementation,

covering traversing lists, managing list properties, filtering elements, and
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sorting without downtimes. Characters like Captain CiaoCiao serve as a
narrative device to explore algorithms that solve problemsin alist, such as
balancing types of profession or maintaining order during operations like

insertions and deletions.

The exercises further venture into tackling set operations, such as finding
compatibility through common elements, asillustrated with Bonny Brain's
daughter and her interests. Fundamental set operations like union,
intersection, and subset identification are covered. The chapter tackles map
operations through examples like converting arrays into maps or

implementing Morse code translations.

Properties and thread-safe data structures get notable attention. Using the
"Properties’ class for configuration management and extending its
capabilities with custom decoratorsis illustrated. Thread-safe data structures
from “java.util.concurrent” are introduced, emphasizing avoiding

concurrency issues and maintaining high performance.

Finally, examples of stacks and queues in Java demonstrate LIFO and FIFO
operations, illustrating their usage in real-world scenarios, like aloading
dock system. Data security aspects are introduced with concurrency,
showing how to maintain integrity across multiple threads through

synchronized data structures.
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Overadll, Chapter 5 combines deep theoretical explanations with rich,
narrative-driven problem-solving exercises, propelling readers to become
proficient in using Java's collection framework effectively in their

applications.

Section Description

Introduction to
Data
Structures

Discusses Java's Collection API, including lists, sets, queues, and
maps.

Data Structure Exploration of thread safety, using the Guava library, and various

Concepts implementations of "List’, "Set’, and "Map'.

Queues and Explanation of "Queue’, ‘Deque’, sorting with "Comparator’, and
lteration collection iteration.

Collection Details about "Iterable” and "Collection’ interfaces, differentiating
Interfaces collection types and characteristics.

Associative Differences between "HashMap™ and "TreeMap', usage scenarios,
Maps and examples.

Exercises and . . ) ) )
Interactive exercises with narrative elements to reinforce concepts.

Applications

Set Fundamental operations such as union, intersection, and subset
Operations identification.

Map : Converting arrays into maps, implementing Morse code translations.
Operations '

Properties and Usage of "Properties” class for configuration management and
Thread Safety discussion on thread-safe data structures from “java.util.concurrent’.

Stacks and Examples of LIFO and FIFO operations, real-world usage, and data
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Section Description

Queues security with concurrency.
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Chapter 6 Summary: 6 Java Stream-API

The chapter on Java Stream API delves into the data processing capabilities

introduced in Java 8 that provide a novel, efficient way to handle collections
of data. The Stream API was designed to promote the functional
programming style in Java by enabling devel opers to write concise,
declarative code using lambda expressions and method references. A Stream
processes data step-by-step starting from a data source, then applies optional
intermediate operations, and finally terminates with aterminal operation that
sets the result.

The chapter progresses from constructing streams from different sources,
through intermediate steps such as sorting and filtering, concluding with
terminal operations which might include outputting data or collecting results
into various data structures. The behavior of these operationsis
demonstrated using the context of a"hero" dataset, where developers can
perform tasks such as filtering heroes based on certain characteristics or

transforming hero data into different formats.

There is an emphasis on the combination of stream operations to accomplish
complex data manipulations, such as splitting data into groups or partitions
using “Collectors.groupingBy()" and "Collectors.partitioningBy() . The
lesson also addresses how these operations can enhance code readability and

efficiency.
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In addition to regular object streams, the chapter introduces primitive
streams like “IntStream’, "LongStream’, and "DoubleStream’, which are
tailored for handling primitive data types, offering methods for statistical
computations like “average() , 'sum(), and others. The chapter further
makes the case for using these primitive streams to manipulate numeric data
effectively, presenting examples such as detecting special double values like
"NaN" and calculating medians.

Several coding puzzles, like framing ASCI| art or processing |ook-and-say
sequences, showcase the flexibility and power of the API. Advanced
examples illustrate map-reducing tasks, demonstrating the useful ness of the
“collect()” method in various scenarios, such as compiling vote tallies or

frequency counts.

The Java Stream API not only simplifies data processing but also opens
avenues for parallel processing where streams can be processed efficiently in
multi-threaded environments. With these examples and exercises, the
chapter aimsto provide a solid foundation in utilizing Java streams to
produce clean, functional code, to encourage a deeper appreciation of Javas

modern language features.

Topic Description
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Topic Description

Introduction Overview of Java Stream API introduced in Java 8 for data processing,
to Stream emphasizing functional programming and concise code using lambda
API expressions and method references.

Stream

. Discusses how to create streams from various data sources.
Construction

Intermediate Details operations such as sorting and filtering on the streams,

Operations demonstrating with a "hero" dataset.

Terminal Concludes with operations that output or collect results into data
Operations structures; illustrated through examples.

Combining

Explains how combining operations like "Collectors.groupingBy()’

Stream_ enhances code readability and efficiency.

Operations

Primitive Introduction to "IntStream’”, "LongStream’, and "DoubleStream" for
Streams handling primitive data types.

Statistical Covers methods for statistical computations such as "average(),
Methods “sum()’, along with handling special values and calculating medians.
Advanced Coding puzzles showcasing flexibility of the API, including ASCII art,
Examples look-and-say sequences, and map-reducing tasks.

Parallel Explores how streams can facilitate efficient parallel processing in
Processing multi-threaded environments.
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Critical Thinking

Key Point: Creating avenues for parallel processing

Critical Interpretation: Discovering the efficiency of Java's Stream

API can mirror the power you possess to streamline your journey
through life's complexities. Embracing this functional, declarative
coding style embodies a shift towards recognizing and seizing the
pathways around repetitive challenges. Just as the API allows data
handling in parallel threads, you too can adopt strategies that delegate
and optimize. This approach not only enhances personal productivity
but also fostersinnovation as you orchestrate the collective energies
alongside your capabilities, paving the way to achieve morein less
time. See the Stream API as a metaphorical reminder that just like
your computer's ability to handle workload with finesse, your life's
tasks can also be managed by skillfully utilizing the tools at your
disposal. Let thislesson inspire you to break down daunting processes,
tackle them with efficiency and grace, and seek collaborative efforts to
transform potential into kinetic energy — your untapped reservoir for
greatness. Harness it, and watch how you flow towards success with

newfound clarity and purpose.
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Chapter 7 Summary: 7 Files, Directories, and File Access

The chapter "Files, Directories, and File Access' delvesinto how the
traditional file system persists as a key player for local storage and
organization of data, even amid the rise of cloud storage and databases.
Throughout the chapter, readers encounter fictional tech enthusiasts like
Captain Bonny Brain and Captain CiaoCiao, who illustrate common file

system tasks and challenges within the realm of Java programming.

Prerequisites and Data Types.

The chapter begins by highlighting essential Java classes and interfaces such
as File', "Path’, "Files’, and "RandomAccessFile’, alongside severa others
needed to tackle file system manipulations. A reader is expected to
understand these fundamental s, including creating temporary files, handling

metafiles, filtering directories, and performing read-write operations.

Path and Files:

Java supports "old" and "new" methods for file processing. Older classes
like "FilelnputStream™ and "FileOutputStream” are considered outdated, and
the focus shiftsto using "Path™ and "Files' for managing virtual file systems

such as ZIP archives.
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Exercises and Key Concepts:

1. Display Saying of the Day:

- This exercise fosters motivation by generating atemporary HTML file
containing an inspirational quote and opening it in abrowser using Javas
"Desktop” class. The task utilizes methods from the "Files™ class,

emphasizing temporary file creation and HTML writing.
2. Merge Hiding Places:

- Captain CiaoCiao aims to merge smaller text fileswith amain file
without altering the main file's original entry order. This exercise introduces
methods for reading and appending non-duplicate entries using data
structures like "LinkedHashSet".

3. Create Copiesof aFile:

- A Java method simulates the Windows Explorer behavior of creating file

copies with systematic naming. This exercise develops error management to

avoid directory copying and leverages file name checking mechanisms.

4. Generate a Directory Listing:
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- Utilizing "newDirectoryStream’, a program lists the current directory's
contents while formatting the display akin to DOS's "dir' command. This
task highlights the combination of file querying and formatted output

generation.
5. Search for Large GIF Files:

- Captain Bonny Brain's messy directory filled with untraceable images
necessitates |ocating specific GIF files with a minimum width. Employing
"RandomAccessFile’, the exercise involves byte-level file inspection to filter
image files based on format and size constraints.

6. Descend Directories Recursively and Find Empty Text Files:

- The solution leverages "FileVisitor to traverse subdirectories recursively,
identifying zero-byte ".txt™ files and outputting their paths. This exercise

underscores recursive directory traversal and file filtering based on criteria.
7. Develop Your Own Utility Library for File Filters:
- Readers are encouraged to create aflexible utility library using

"DirectoryStream.Filter” for file attribute filtering, demonstrating advanced
filter combinations using predicate logic within the Java API.
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8. Output Last Lineof a Text File:

- The challenge here isto read the last line of a sizeable log file without
unnecessary memory usage by intelligently navigating file offsets through
"RandomAccessFile’. Thetask integrates regular expressions to extract the

final entry effectively.

Through these exercises, the chapter provides a comprehensive exploration
of Java's powerful file manipulation capabilities, enabling efficient local data

organization and access in aworld leaning towards digital storage solutions.
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Chapter 8: 8 Input/Output Streams

This chapter focuses on Java' s input and output streams, which facilitate the
flow of datato and from resources through the use of multiple intermediary
filters. These streams offer arobust model for data manipulation,
showcasing Java s commitment to abstraction and flexibility. This chapter

discusses the key features and operations associated with Java' s I/O streams.

#H Key Reguirements and Concepts:

1. Under standing Class Hierar chy: Familiarity with Java's input/output
class hierarchy helpsin distinguishing between character and byte-oriented
classes.

2. Stream Decor ation: Streams can be decorated or enhanced with

layers of functionality, adding features such as buffering or data
compression.

3. Stream Filtering: Data can be processed through filters, modifiable by
implementing additional filter functionalities.

4. Data Compression: Stream data can also be compressed, an essential

feature when dealing with large datasets.

#it# Essential Data Types Used:
This chapter introduces various Java data types related to |/O operations
such as "InputStream’, "OutputStream’, "Reader”, "Writer”,

"DatalnputStream’, "DataOutputStream’, among others. There are also types

Dlgrid
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related to file handling and compression, like “GZIPOutputStream™ and

“Files'.
## Exercises and |mplementations:
1. Direct Data Streams:

- Exercise 1: Hamming Distance Calculation: Develop a method “long
distance(Path filel, Path file2)" to compute the Hamming distance between
two files, allowing comparison of the number of differing characters.
- Exercise 2: Python to Java Conversion: Convert a Python
image-generation program into a Java application that outputs an SVG file
instead of a PNG. Thistask involves understanding and manipulating file

outputs using Java's stream APIs,
2. File Manipulations:
- Exercise 3: Encoding Destination Codes. Write a method to encode
numbersin a custom symbolic format and save them using a "Writer".
- Exercise 4: File Conversion to L ower case: Open and read atext file,
convert its contents to lowercase characters, and write the result to a new

file.

3. Grayscale Conversion:
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- Exercise 5: PPM to ASCI| Grayscale Image: Parse a PPM file and
transform its color values to grayscale ASCI| art, incorporating different
conversion and parameterization methods for better impressions of
human-perceived brightness.
4. Handling LargeFiles:

- Exercise 6: File Splitting: Develop a program to split large files into
smaller, more manageabl e parts compatible with legacy medialike floppy
disks.

5. Stream Nesting:

- Discusses how streams like "Datal nputStream™ and “DataOutputStream

offer additional functionality and enhance existing streams.
6. Compression:

- Exercise 7: GZIP Compression: Utilize "GZIPOutputStream™ for
compressing sequences of numbers and compare size benefits across

different datasets.

7. Serialization:
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- Exercise 8: Object Serialization and Base64 Conversion: Implement

serialization to Base64 encoded strings for compatibility with text-only
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Chapter 9 Summary: 9 Network Programming

Chapter 9: Network Programming

The integration of network access in modern applicationsis as essential as
local file system access. Since Java 1.0, it has provided a network AP,
facilitating the creation of client-server applications with capabilities for
encrypted connections and HT TP support. This chapter delvesinto the
retrieval of resources from web servers and the creation of basic client-server

applications with custom protocols.
Prerequisites:

- Understanding of URI and URL classes, input/output streams, and the

implementation of client and server with Socket and ServerSocket classes.
Key Data Types.

- Networking classes such as “java.net. URL ", “java.net.Socket, and

‘java.net.ServerSocket”, among others.

URL and URL Connection:
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Java's URL™ and "URI" classes represent URLs and URIs, respectively.
They enable HT TP connections viathe "URL Connection® class. However,
these classes are not optimal for modern HT TP requirements. Java 11
introduced a more robust package, “java.net.http’, featuring the "HttpClient
for better HTTP interactions. Popular alternatives include Jakarta EE's Client
API, Spring's RestClient, OkHttp, Apache HttpClient, Feign, and Retrofit.

Exercise Highlights:

1. Downloading Imagesvia URL :

- Captain CiaoCiao enjoysimages of ships from shiphub.com and desires
to save them locally for offline enjoyment. The exercise involves writing a
program that downloads a given URL's resource, saving it with afilename

derived from the URL, ensuring compatibility across various file systems,
2. Reading Remote Text Files:

- The Center for Systems Science and Engineering (CSSE) at Johns
Hopkins University releases daily COVID-19 CSV data. Thetask isto create
a CoronaData’ class with a method “findByDateAndSearchTerm' to retrieve
datafor a specific date and search term from the CSV file, returning lines

that contain the search term.
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3. HTTP Client Usage:

- Java 11's "HttpClient™ offers amore user-friendly approach to HTTP
requests compared to "URL Connection'. It supports synchronous and
asynchronous modelsand HTTP/1.1 and HTTP/2 protocols. The lesson
involves using the HTTP client to interact with Hacker News API for

fetching top stories and specific articles.
4. Socket and Server Socket Communication:

- Java leverages "Socket™ and “ServerSocket™ for TCP communication, and
"DatagramSocket™ for UDP. The exercise isto implement a"Swear Server,"
aclient-server setup where clients search for phrases, with the server
managing connections through athread pool to prevent denial-of-service

attacks.
5. Port Scanning:

- A port scanner program detects open or occupied TCP/UDP ports by
attempting to register “ServerSocket” and "DatagramSocket™ on all ports
from O to 49151. The output provides alist of occupied ports and the usual
services associated with them, helping in network security taskslike

detecting which ports are susceptible to misuse.
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This chapter provides hands-on exercises and suggested solutions to build a
solid foundation in network programming with Java, emphasizing practical
applications and problem-solving techniques. Each exercise demonstrates
essential network programming concepts, preparing you to develop robust

networked applications.

Section Description

Network access is crucial in modern applications. Java has
Introduction supported network programming since version 1.0 with a
comprehensive API for client-server applications.

Familiarity with URI and URL classes, input/output streams, and
Prerequisites Socket/ServerSocket classes for implementing clients and
servers.

Focus on networking classes: ‘java.net.URL", “java.net.Socket’,

Key Data Types and ‘java.net.ServerSocket'.

Discussion of Java's URL and URI classes for HTTP connections

URL and . N ) )
URLConnection zilr11d the more modern “java.net.http™ package introduced in Java
Exercise l Program for downloading and saving images from URLSs,
Downloading 2o . ;

maintaining compatibility across file systems.
Images
Exerc_lse 2. Create a "CoronaData’ class to retrieve COVID-19 data from
Reading Remote fil h
Text Files CSV files based on date and search terms.

Utilize Java 11's "HttpClient” for HTTP requests, including
synchronous and asynchronous models, using the Hacker News
API.

Exercise 3: HTTP
Client Usage
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Section Description

Exercise 4: Socket
and ServerSocket
Communication

Implement TCP communication using Socket and ServerSocket,
and a "Swear Server" for handling client requests.

Exercise 5: Port Create a port scanner to determine open/occupied ports, aiding
Scanning in network security assessment.

The chapter provides exercises and solutions to solidify network

Conclusion . s : : o
programming skills in Java, focusing on practical applications.

More Free Book

undefined


https://ohjcz-alternate.app.link/zWumPVSnuOb

Chapter 10 Summary: 10 Process XML, JSON, and
Other Data Formats

The chapter "Process XML, JSON, and Other Data Formats' delvesinto
various data formats crucia for document exchange and data handling
through Java, focusing primarily on XML and JSON. XML, which has been
astalwart in data exchange, is often applied in information structuring, while
JSON is now prevalent in server-JavaScript application interaction and
configuration files. Java SE facilitates XML document read/write operations
through distinct classes, but JSON handling predominantly requires Java
Enterprise Edition or third-party libraries, as Java SE lacks inherent JSON

support.

Across different description languages like HTML, XML, JSON, and PDF,
Java's native support remains limited beyond handling property filesand ZIP
archives. For formats like CSV, PDFs, or Office documents, a multitude of
open-source libraries caters to these needs, eliminating the need for

custom-coded solutions from scratch.

The chapter outlines the prerequisites necessary for handling XML and
JSON data processing, such as adding Maven dependencies, understanding
StAX for streaming XML, and employing Jakarta XML Binding (JAXB) for
object-X ML mapping which converts Java objectsto XML and vice versa. It

introduces key Java classes like “javax.xml.stream. X ML OutputFactory™ and
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“jakarta.xml.bind. JAXB".

The XML section discusses two primary approaches. holding XML objects
in memory and utilizing pull APIslike StAX for data stream processing,
ideal for large XML documents. A practical exampleis crafting a program
for writing XML filesin RecipeML format, a specialized XML format for

recipes.

Another task involves ensuring HTML image tags possess alt attributes, an
accessibility standard. Solutions leverage XML StreamReader for parsing
XHTML files.

JAXB's utility in ssimplifying XML document access is highlighted through
examples, such as creating JAXB beans for generating XML of recipes, and
handling XM L-formatted jokes via automated bean generation from XML

schema.

In JSON processing, the chapter explores Java's lack of built-in JSON
support, directing readers to Jakarta EE's JSON-P and JSON-B standards
and the popular Jackson library. Examples include converting Hacker News
JSON exploitsinto Java Map™ objects and using JSON to store and

manipulate editor configuration settings.

For HTML, the chapter recommends using external libraries like jsoup for
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parsing and manipulating HTML, demonstrated by atask that downloads
images from Wikipedia pages.

The Office documents section explains how Java supports Office formats
now that they are mostly XML-based, compressed as ZIP archives, and
offers guidelines for generating Word files from screenshots with Apache
POI.

Finally, in the archives section, the chapter introduces ZI P archives, which
Java can process using classes like ZipFile and ZipEntry. It details atask to
play random insect sounds from a ZIP archive using the TrueZIP library,
illustrating advanced handling of archived data.

Overall, this chapter provides a comprehensive guide for Java developers to
process diverse data formats, emphasizing modern tools and methodol ogies

to streamline the handling of XML and JSON documents.
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Critical Thinking

Key Point: Utilizing JSON for Configurable Applications

Critical Interpretation: Imagine a world where applications adapt to
your needs seamlessly. By effectively leveraging JSON, you
orchestrate this dynamic flexibility, turning arduous tasks into
automated wonders. Envision using JSON schemas to craft
applications that are not just responsive, but anticipatory—predicting
the tweaks you need even before you do. As you delve into the power
of JSON configurations, discover how it unchains software from
rigidity, allowing you to remix, reconfigure, and refine your digital
experiences at will. When used wisely, JSON transforms static
applications into dynamic instruments of enhancement, enabling you
to sculpt adigital environment that resonates with your unique
lifestyle and aspirations. Let JSON be your chisel and muse, inspiring

a boundless pursuit of digital harmony.
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Chapter 11 Summary: 11 Database Access with JDBC

The chapter focuses on accessing databases using Java Database
Connectivity (JDBC), with emphasis on implementing a pirate-themed

dating system for the fictional Captain CiaoCiao.

Prerequisites: The chapter assumes the reader has basic database
management skills, Maven knowledge to add dependencies, and proficiency

in querying and inserting data.

Core JDBC Components:

- "java.sgl” components include "DriverManager’, "Connection’,
"SQLException’, "Statement”, "ResultSet’, and "ResultSetMetaData.

- A JDBC driver isessential, as it implements the JIDBC API to interface
with relational database management systems (RDBMS).

Database M anagement Systems: The exercises require a compact
database management system, such as H2, dueto its bundled JDBC driver
and admin interface. Various IDEs like NetBeans, IntelliJ, and Eclipse have

pluginsto facilitate SQL operations.

Database Operations:
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1. Connection Establishment: Begin by connecting to the database.
2. Statement Execution: Send SQL statements.

3. Result Collection: Fetch the results.
Exer cises:

1. Querying JDBC Drivers. Utilize "'DriverManager” to list all loaded
JDBC drivers.

2. Database and SQL Script Execution: Demonstrated through example
SQL for storing pirate information such as nickname, email, sword length,
etc., in adatabase. The H2 URL specifies the database path and the

connection is handled using try-with-resources for automatic closure.
3. Inserting Data:

- Single Insertion: Insert pirate records manually using the 'INSERT
INTO' statement.

- Batch Insertion: Collect SQL statements and batch them for
execution using "addBatch()” and “executeBatch() .
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- Prepared Statements:. Efficiently insert data with placeholdersin
SQL statements, which reduce parsing overhead and data transmission.

Transactions ensure all operations are committed atomically.

4. Data Retrieval:

- Data Request: Use "executeQuery()  to read inserted data, iterating
over "ResultSet” to extract and print details.
- Interactive Navigation: Implement interactive scrolling within

"ResultSet” to allow dynamic data exploration with console commands.

5. Building a Repository: Introduces the concept of the repository
pattern from domain-driven design for CRUD operations:

- FindAll: Retrieve alist of all pirates.

- FindByld: Search for apirate by ID.

- Save: Insert or update pirate records, using SQL 'INSERT" and
"UPDATE" statements.

6. Querying Metadata: Use "ResultSetMetaData’ to dynamically obtain
column information, supporting variable-length column queries and data

retrieval.
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Suggested Solutions: Code examples provide detailed solutions to each
exercise, alongside handling potential SQL and data access exceptions. This
facilitates both the learning and practical application of JDBC in Java
applications, particularly for applications interfacing with complex
data-driven systems such as the pirate dating service conceptualized in the

chapter.

Section Details

Basic database management skills, Maven knowledge, proficiency

Prerequisites in querying and inserting data.

java.sqgl components: DriverManager, Connection,

ggiﬁ Joazgts SQLException, Statement, ResultSet, ResultSetMetaData.
P JDBC driver essential for interfacing with RDBMS.
Database Use of compact DBMS like H2, IDE compatibility with SQL
Management :
operations.
Systems
Connection Establishment
Database :
Operations Statement Execution
P Result Collection
Exercises Querying JDBC Drivers

Database and SQL Script Execution
Inserting Data
Data Retrieval
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Section Details

Building a Repository
Querying Metadata

Suggested Code examples for exercise solutions, handling SQL exceptions,
Solutions practical JDBC application.
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Chapter 12: 12 Operating System Access

Chapter 12: Operating System Access

Java developers often remain unaware of the extent to which Javalibraries
abstract the complexities of the underlying operating system. These libraries
automatically adjust paths, handle line endings, and format console input
based on the host system'’ s language settings. Java sinternal mechanisms
utilize properties that devel opers can also access through system properties,
MXBeans, network interfaces, and graphics environments, among others.
While Java mostly operates autonomously, it can also interact with external

native programs to obtain additional system-specific information.
Prerequisites:

To engage with the topics in this chapter, one should be familiar with
command line interactions, environment variable evaluation, and initiating
externa programs. The primary Java data types involved include
‘javalang.System’, ‘java.util.Properties’, "InputStream’, "Process’, and

"ProcessBuilder.

Console I nteraction:
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Java applications interact with users and the operating system via console
input and output, such as "System.out.printin(...)” for output and "new
Scanner(System.in).next()” for input. The "System’ class allows devel opers

to redirect these streams to files if needed.
Colored Console Outputs:

One of the early tasks isto generate colored console outputs using ANSI
escape sequences, which perform functions like changing text color or
moving the cursor. Java handles these sequences easily, however, not all
consoles support them consistently. For instance, Windows' default
command prompt lacks full support. A sample task involves creating a Java
class, "AnsiColorHexDumper, to handle different color constants and print
colored hexadecimal dumps of files, indicating various byte types with

specific colors.

Working with Properties:

In Java, properties typically refer to key-value pairs used for configuration.
For instance, detecting the operating system can involve checking system
properties and creating an enumeration type, "OS’, to map the system name

to enumerated values like WINDOWS, MACQOS, UNIX, or UNKNOWN.

Port Configuration Example:
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Another task demonstrates how Java programs can accept configuration
details like port numbers from various sources—command line, environment
variables, property files, or defaults. The program prioritizes these sources to

determine the active port configuration dynamically.
Executing External Processes:

Java, being platform-independent, may need to utilize native system
functionalities and can execute external processes to do so. For instance, to
read battery status on Windows systems, Java uses the Windows
Management | nstrumentation Command-line (WMIC) tool. By processing
the output of WMIC commands, Java applications can monitor battery life,
adjust settings, or provide user aerts for battery status.

Handling WMIC Data:

To interact with WMIC, Java can initiate an external process using
"ProcessBuilder’. Theresult is processed through an input stream, reading
output such as estimated battery charge and runtime. Microsoft's WMIC
offers different output formats, like CSV or lists, to facilitate parsing by

external applications.

Suggested | mplementations:
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The chapter provides coded solutions for handling colored outputs, adapting
to different operating systems, configuring ports, and accessing system
utilities like battery status. It demonstrates integrating Java' s inherent

abstraction layers with the specific requirements of the underlying operating
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Chapter 13 Summary: 13 Reflection, Annotations, and
JavaBeans

Chapter 13: Reflection, Annotations, and JavaBeans

This chapter divesinto three essential aspects of Java—Reflection,
Annotations, and JavaBeans—which enhance the flexibility and

functionality of Java programming.

Reflection: Reflection is a powerful feature in Javathat allows

devel opers to inspect and manipulate the runtime behavior of applications.
By using the Reflection API, programmers can discover information about
loaded classes, invoke methods, and access fields, even if they are private.
This capability is utilized by many Java frameworks, such as JPA for
object-relational mapping and JAXB for mapping Java objectsto XML. The
chapter includes practical examples, such as generating UML diagrams from
Java class structures, illustrating the application of Reflection. The reader is
guided to create tools that automatically generate UML diagrams using the
PlantUML language, whichislikened to HTML, but specifically for UML
diagrams rather than web pages.

Annotations; Annotations in Java serve as metadata that can instruct

the Java compiler or provide data to be processed by tools during runtime.
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They allow developers to add information within the source code that can be
accessed through reflection. There is an exploration of writing custom
annotations, enhancing understanding beyond just using pre-existing ones.
Examples include creating annotations for generating CSV files from object
data.

JavaBeans: Although JavaBeans are not explicitly detailed in the
excerpt, they traditionally refer to reusable software components that adhere
to certain conventions in the Java programming language, such as having a

no-arg constructor, being serializable, and having getter and setter methods.

Throughout the chapter, the prerequisites for understanding Reflection and
Annotations—such as being familiar with Java's class type and runtime
object property access—are reiterated. The solutions for generating UML
diagrams and exporting datato CSV files viareflection are demonstrated,

emphasi zing the importance of metadata in modern Java applications.
Epilogue:

The epilogue addresses readers who have worked through the exercises,
highlighting that mastering Javais an ongoing journey rather than a

destination. It encourages continuous learning through reading, coding, and

engaging with existing codebases, suggesting additional resources for
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practice, such as Code Golf, Project Euler, and Rosetta Code. These
platforms offer myriad challenges that cater to enhancing one's coding

proficiency and algorithmic thinking.

Moreover, the epilogue discusses how programming tasks are often
incorporated into company recruitment processes, signifying the importance
of practical coding skills. Competitive programming is also mentioned as a
method of honing problem-solving abilities while earning recognition in the

developer community.

This concluding section serves as an encouragement to persistently engage
with new challenges and keep improving Java programming skillsin a

dynamic tech landscape.
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Critical Thinking

Key Point: Reflection API insights

Critical Interpretation: Discovering how the Reflection APl empowers
you to understand and interact with the underlying structures of your
code at runtime can mirror how self-reflection enhances personal
insight and growth in life. By examining your thoughts, behaviors, and
motivations with the same curiosity developers apply to their code,
you unlock the potential for transformative personal development. Just
as reflection in programming allows for dynamic functionality and
adaptation to external needs, personal reflection cultivates the
flexibility and resilience necessary to navigate complex and
unexpected life situations. Embrace this practice as atool for not just
knowing your inner workings, but also for strategically modifying
them to achieve your goals, much like optimizing code for peak

performance.
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