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[bookmark: _Toc219384363]Executive Summary
THE MODERN VB.NET HANDBOOK: From Forms to Enterprise Data & Reporting
This booklet is a definitive guide for developers seeking to master Visual Basic .NET in the modern era. It bridges the gap between the language's "drag-and-drop" heritage and the rigorous demands of contemporary enterprise engineering.
Designed for beginner to intermediate programmers, this handbook rejects the outdated practices of the past, focusing instead on the professional standards required for building robust, scalable Windows applications in 2026 using .NET 10.
Key Topics Covered:
The Modern Workshop: A precise guide to configuring Visual Studio 2026, emphasizing the necessity of strict type-checking (Option Strict On) to eliminate bugs before they start.
Core Foundations: A refresher on VB syntax, transitioning programmers from procedural scripting to object-oriented design, structured error handling (Try...Catch), and efficient data collection processing with LINQ.
Master Class GUI Design: Moving beyond static forms, this section teaches responsive UI design using Anchoring, Docking, and TableLayoutPanels to ensure applications look professional on any screen resolution.
Data Engineering: A critical dive into secure database interaction. It replaces insecure string concatenation with parameterized queries, teaching the industry-standard ADO.NET patterns for connecting to SQL Server.
Professional Reporting: A step-by-step walkthrough of the often-complex setup for Microsoft RDLC, enabling developers to create and embed dynamic business reports directly into their applications.
Deployment & Polish: The final steps to turn code into a product, covering asynchronous programming for responsive UIs, saving user preferences, and strategies for deploying self-contained executables.
By the end of this handbook, the reader will possess not just knowledge of Visual Basic syntax, but the discipline and engineering skills to build and deploy professional-grade business software.


Overview Table of Contents
Introduction: Visual Basic in the Modern Era
· The State of VB.NET in 2026 (.NET 8, 9, & 10 Support)
· Why WinForms is still the king of rapid business application development.
· Executive Summary: What you will build by the end of this book.
Chapter 1: The Workshop (Setup & Tools)
· 1.1 Installing the Environment:
· Downloading Visual Studio 2026 (Community vs. Professional).
· Selecting the correct Workloads (Desktop Development with .NET).
· 1.2 The Editor Ecosystem:
· Primary: Visual Studio 2026 – The gold standard for Drag-and-Drop design.
· Secondary: VS Code – When and why to use it for lightweight script editing.
· 1.3 Configuring the IDE:
· Setting up "Option Strict" and "Option Explicit" (The mark of a professional).
· Customizing the Toolbox and Properties window for efficiency.
· Chapter Summary & Q&A
Chapter 2: Core Foundations (A Modern Refresher)
· 2.1 Anatomy of a VB Program: Namespaces, Classes, and Modules.
· 2.2 Data Types & Logic:
· Variables, Constants, and Nullable Types.
· Decision structures (Select Case, If...Then) and modern Loops.
· 2.3 Error Handling:
· Try...Catch...Finally blocks.
· Global error logging best practices.
· Chapter Summary & Q&A
Chapter 3: Master Class in Windows Forms (GUI)
· 3.1 The Visual Designer:
· Properly using Anchors and Docking (avoiding "resolution breakage").
· The TableLayoutPanel vs. FlowLayoutPanel.
· 3.2 Essential Controls:
· Input: TextBox, ComboBox, CheckBox.
· Action: Buttons and Event Handlers (Click, Enter, Leave).
· Display: DataGridView and ListView.
· 3.3 Modernizing the UI:
· Adding Icons and Images.
· Creating a "Main Menu" (MenuStrip) and Status Bars (StatusStrip).
· 3.4 Example Project: Building a "Customer Entry Form" with validation.
· Chapter Summary & Q&A
Chapter 4: Data Engineering with VB
· 4.1 Connecting to Data:
· Connection Strings and Security.
· SQL Server vs. SQLite for local apps.
· 4.2 Data Access Methods:
· The Modern Way: Using System.Data.SqlClient and Parameters (preventing SQL Injection).
· The Rapid Way: Datasets and the Data Source Configuration Wizard.
· 4.3 LINQ (Language Integrated Query):
· Querying lists and collections using VB syntax (From... Select... Where).
· Chapter Summary & Q&A
Chapter 5: Professional Reporting
· 5.1 Reporting Landscape in 2026:
· Overview of RDLC vs. Third-Party Tools.
· 5.2 Microsoft RDLC Report Designer:
· Installing the extension in Visual Studio 2026.
· Creating a Report Definition (.rdlc) file.
· 5.3 Designing the Report:
· The Tablix control (Table + Matrix).
· Grouping data and adding Totals/Subtotals.
· Adding Headers, Footers, and Page Numbers.
· 5.4 The Report Viewer Control:
· Embedding the report into a WinForms Form.
· Passing parameters from VB code to the Report.
· 5.5 Example Project: Creating an "Invoice PDF" generator.
· Chapter Summary & Q&A
Chapter 6: Intermediate Deployment & Polish
· 6.1 Application Settings: Saving user preferences (e.g., Window size, last opened file).
· 6.2 Asynchronous Programming:
· Using Async and Await to keep forms responsive during database loads.
· 6.3 Publishing:
· ClickOnce Deployment vs. Single File Executables.
· Chapter Summary & Q&A
Appendix A: Code Snippet Library (Common patterns for file I/O, string manipulation). Appendix B: Glossary of Terms.


Table of Contents
Executive Summary	2
Preface	9
The Phoenix: The Evolution of Visual Basic	9
The Spark: Project Thunder (1991)	9
The Golden Era: VB 3.0 to 6.0 (1993–1998)	9
The Great Schism: The .NET Revolution (2002)	10
The Counterparts: VB vs. C#	10
The Modern Era: 2026 and Beyond	11
Chapter 1: The Modern Workshop	12
1.1 The Engine: Understanding the .NET Runtime	12
1.2 Installation: Building the Foundry	12
1.3 The Grand Tour: Old Friends in New Places	13
1.4 Setting the Rules: Option Strict	13
Chapter Summary	14
Q&A	14
Chapter 2: Core Foundations (A Modern Refresher)	15
2.1 Anatomy of a Modern Program	15
2.2 Data Types & Logic: Precision Matters	16
2.3 The Evolution of Loops	17
2.4 Modern Error Handling: The End of "On Error Resume Next"	17
Chapter Summary	18
Q&A	18
Chapter 3: Master Class in Windows Forms (GUI)	20
3.1 The Visual Designer: Controlling the Chaos	20
3.2 Essential Controls & Naming Conventions	21
3.3 Modernizing the UI: Menus and Status	21
3.4 Example Project: The "Fluid" Customer Entry Form	22
Chapter Summary	23
Q&A	23
Chapter 4: Data Engineering with VB	25
4.1 The Setup: Modern Libraries	25
4.2 The Golden Rule: No String Concatenation	25
4.3 Reading Data (The Pattern)	26
4.4 Writing Data (ExecuteNonQuery)	27
4.5 Introduction to LINQ (Language Integrated Query)	28
Chapter Summary	29
Q&A	29
Chapter 5: Professional Reporting	30
5.1 The Setup: The "Missing" Components	30
5.2 Creating the Data Schema	30
5.3 Designing the Report	31
5.4 The Viewer Control	32
5.5 Wiring the Logic (The Code)	32
5.6 Exporting to PDF	33
Chapter Summary	33
Q&A	33
Chapter 6: Intermediate Deployment & Polish	35
6.1 Application Settings: Remembering Preferences	35
6.3 Deployment: Publishing the App	37
6.4 Documentation & Help	37
Chapter Summary	38
Q&A	38
Appendix A: The Master's Library (Code Snippets)	39
A.1 File System & Input/Output (System.IO)	39
A.2 Database Engineering (ADO.NET)	40
A.3 String Manipulation & Math	42
A.4 UI Controls (Windows Forms)	43
A.5 Object-Oriented & Logic	44
A.6 Asynchronous (UI Responsiveness)	46



[bookmark: _Toc219384364]Preface
[bookmark: _Toc219384365]The Phoenix: The Evolution of Visual Basic
To understand Visual Basic in 2026, one must first understand the world that existed before it.
In the early history of computing, writing software was an act of cryptic wizardry. You were either a systems engineer comfortable with memory pointers and assembly language, or you were an outsider. There was no middle ground. The graphical user interface (GUI) of Windows 3.0 was conquering the world, yet creating applications for it required mastering the complex, unforgiving C language and the Windows API—a task so difficult it was likened to "writing a novel by cutting letters out of a magazine."
Then came the "Thunder."
[bookmark: _Toc219384366]The Spark: Project Thunder (1991)
In the late 1980s, a developer named Alan Cooper—now widely revered as the "Father of Visual Basic"—was working on a shell construction set code-named "Ruby." He showed his prototype to Bill Gates. It allowed a user to draw an interface on the screen using a mouse, picking "widgets" from a palette and dropping them onto a form.
Microsoft saw the potential immediately. They combined Cooper’s visual interface engine with their own QuickBASIC language. The project was internally code-named "Thunder," and when it was released in 1991 as Visual Basic 1.0, it struck the industry with the force of its namesake.
For the first time in history, a developer could create a functional Windows application in minutes, not months. You didn't write code to draw a button; you dragged a button onto the screen. You double-clicked it, and the editor whisked you away to write the specific logic for that click. It was magic. It democratized programming.
[bookmark: _Toc219384367]The Golden Era: VB 3.0 to 6.0 (1993–1998)
Throughout the 90s, Visual Basic evolved rapidly.
· VB 3.0 introduced the database engine (Jet), suddenly making VB the standard for business applications.
· VB 6.0, released in 1998, became the most dominant programming tool on the planet.
By the turn of the millennium, millions of developers were using VB6. It powered the internal systems of banks, hospitals, and governments. However, beneath the surface, cracks were forming. VB6 relied on COM (Component Object Model) technology. It was plagued by "DLL Hell"—a situation where installing a new program would break an old one by overwriting shared system files. Furthermore, the internet was exploding, and VB6 was ill-equipped for the web.
Microsoft faced a difficult choice: patch the aging boat or build a new ship. They chose the latter.
[bookmark: _Toc219384368]The Great Schism: The .NET Revolution (2002)
In 2002, Microsoft released the .NET Framework. This wasn't an upgrade; it was a total rewrite of the Windows development ecosystem.
This era introduced two siblings:
1. C# (C-Sharp): A new language designed to compete with Java, syntax-heavy and beloved by C++ developers.
2. VB.NET: The successor to Visual Basic.
The transition was controversial. VB.NET was fully Object-Oriented (OOP). It required developers to understand classes, inheritance, and polymorphism—concepts the "drag-and-drop" crowd had never needed before. Old VB6 code didn't run in VB.NET without significant rewriting. Many developers rebelled, but the benefits were undeniable. VB.NET was safer, faster, and could finally build robust web applications (ASP.NET).
[bookmark: _Toc219384369]The Counterparts: VB vs. C#
For the next two decades, a "sibling rivalry" persisted.
· C# became the darling of the enterprise and Silicon Valley startups, favored for its terse syntax ({ } and ;).
· VB.NET retained its verbose, English-like syntax (End If, End Sub).
Crucially, however, they are equal under the hood. Both languages compile down to the exact same Intermediate Language (IL). A loop written in VB.NET produces the exact same machine code as a loop written in C#. They are different dialects of the same powerful language.
[bookmark: _Toc219384370]The Modern Era: 2026 and Beyond
Today, the war is over. With the release of .NET 5 (and subsequently .NET 6 through 10), Microsoft unified the platform.
Visual Basic has settled into a dignified, powerful role. It is no longer the "new" thing, but it is the "stable" thing. It is optimized for clarity and productivity. While C# chases new features for cloud microservices and mobile gaming, VB.NET remains the king of Rapid Application Development (RAD) for business.
In this booklet, you are not just learning a syntax; you are learning a language with a lineage. You are inheriting a tool that was designed with a single, radical philosophy: Complexity should be handled by the computer, so the human can focus on the solution.


[bookmark: _Toc219384371]Chapter 1: The Modern Workshop
If the Preface was the history of how we got here, this chapter is about where we live now.
For veterans of the "Golden Era" (VB6), opening Visual Studio 2026 for the first time can feel like walking into the cockpit of a spaceship after flying a biplane. The simplicity of the grey 1998 interface has been replaced by a sophisticated command center. However, do not be intimidated. If you look closely, you will see that the furniture hasn't moved—it has just been upgraded.
The Toolbox is still on the left. The Properties Window is still on the right. The Form is still in the middle. The soul of Visual Basic remains; only the engine has changed.
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In the old days, VB was a standalone island. Today, VB relies on a massive underlying engine called .NET.
When you write a line of code in 2026, you aren't talking directly to the Windows API. You are talking to .NET (likely version 10 in this iteration), and .NET talks to the operating system. This is why modern VB is safer: the engine handles memory management, security, and garbage collection for you.
To write VB today, you don't just need a text editor; you need the engine. This is why we must install the specific "Workloads" in the next section.
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We will use Visual Studio 2026. It is the only Integrated Development Environment (IDE) that fully respects the "Drag-and-Drop" heritage of Visual Basic.
Step 1: Download & Edition Selection
· Visit the official Microsoft Visual Studio portal.
· Visual Studio Community 2026: This is the full-featured version available for free for individuals, students, and open-source contributors. It is identical in feature set to the Professional version for the purposes of this book.
Step 2: The Workload (The Crucial Bridge) The installer is no longer a single "Install" button. It is a menu of capabilities. Because .NET runs everything from Apple Watches to Cloud Servers, you must tell it you are building Desktop Applications.
1. Launch the Visual Studio Installer.
2. You will see tiles representing different jobs. Locate Desktop & Mobile.
3. Check the box for .NET desktop development.
· Inside the Box: This installs the C# and VB compilers, the JIT (Just-In-Time) engine, and the Windows Forms designers.
4. Click Install.
> Note on VS Code: You may hear about "Visual Studio Code." It is a lightweight text editor, popular for web developers. It is not suitable for this book. It lacks the visual Form Designer that makes VB powerful. Stick to the full Visual Studio 2026.
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Once installed, launch Visual Studio and create a new Windows Forms App. Let’s map the old world to the new.
The Solution Explorer (Top Right)
· Formerly: The Project Explorer.
· The Shift: In VB6, you had a Project. In .NET, you have a Solution, which can contain multiple Projects. Think of the Solution as the "Cabinet" and the Projects as the "Drawers."
The Toolbox (Left)
· The Status: Unchanged.
· It still holds your Buttons, TextBoxes, and Labels. However, the list is now vast.
· Tip: If the Toolbox is empty, you are likely looking at code. Double-click Form1.vb in the Solution Explorer to bring the visual designer into focus.
The Properties Window (Bottom Right)
· The Status: The King.
· This is where 90% of your configuration happens. The difference now is the sheer volume of properties available. You can control opacity, docking, anchoring, and complex data bindings directly from this grid.
[bookmark: _Toc219384375]1.4 Setting the Rules: Option Strict
In the 1990s, VB was famous for being "forgiving." If you tried to put the text "Hello" into a math equation, VB would try to make sense of it.
In the modern era, "forgiving" is considered "dangerous." It leads to application crashes that are hard to debug. We will configure our workshop to be Strict.
1. Go to Tools > Options.
2. Navigate to Projects and Solutions > VB Defaults.
3. Set Option Strict to On.
4. Set Option Explicit to On.
The Impact: With Option Strict On, the compiler will force you to be precise. You cannot accidentally treat a String like a Number. This may feel restrictive at first, but it is the single biggest step you can take to move from "Hobbyist" to "Professional Engineer."
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· The Engine: Modern VB runs on .NET, providing safety and memory management that the old VB6 engine lacked.
· The Tool: We use Visual Studio 2026 with the .NET desktop development workload to ensure we have the visual designers.
· The Discipline: We enable Option Strict to prevent the "sloppy" coding habits of the past, ensuring our modern applications are robust and crash-proof.
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Q: I used to use MsgBox "Hello". It still works, so why change? A: While the classic MsgBox still exists for backward compatibility, the modern .NET standard is MessageBox.Show("Hello"). It is more flexible and aligns with the rest of the .NET framework. We will focus on the modern syntax in this book.
Q: Why is the installation so large (GBs) compared to old VB? A: You are installing the .NET SDK, which includes libraries for cryptography, networking, graphics, and database connectivity that you previously had to buy separately or build yourself.
Q: Can I import my old VB6 projects? A: No. The upgrade wizards were removed years ago because the underlying architecture is too different. It is almost always faster and better to rebuild the application in .NET, using the old app as a visual reference.
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In the classic era of VB6, code was often scattered. Logic lived inside Button Clicks, and global variables floated in Modules. It worked, but it was often messy.
In VB.NET, structure is everything. While the syntax looks like English (just as it always has), the rules of engagement have changed. This chapter rebuilds your foundation, moving from "scripting interactions" to "engineering software."
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The first thing you will notice when you view the code of a Form is that everything is a Class.
In the past, a Form was a special, magical entity. Now, a Form is just a Class that happens to inherit visual properties.
The Structure:
VB.Net
Imports System.Data ' 1. The Reference Shelf

Public Class Form1  ' 2. The Blueprint
    Inherits Form   ' 3. The DNA

    ' 4. The Logic
    Private Sub Button1_Click(sender As Object, e As EventArgs) Handles Button1.Click
        MessageBox.Show("Welcome to Modern VB")
    End Sub

End Class

1. Imports: These are your tools. Instead of references being hidden in a project menu, we explicitly import "Namespaces" (libraries) at the top of the file.
2. Public Class: Your Form is a blueprint. You can actually make multiple copies (instances) of Form1 in memory if you wanted to.
3. Inherits: This tells the program, "I want this class to act like a Window."
4. Handles: In VB6, the code ran because the sub was named Button1_Click. In VB.NET, the Handles keyword explicitly binds the code to the event. You can rename the Sub to MakeMagic and as long as it Handles Button1.Click, it will work.
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Because we turned Option Strict On in Chapter 1, we must be precise. The generic Variant data type is dead. Long live strong typing.
The Essential Types
	Type
	Use Case
	Modern Best Practice

	Integer
	Whole numbers
	Use for loop counters and IDs.

	Decimal
	Money/Financial
	Crucial: Never use Double for money. Decimal prevents rounding errors.

	String
	Text
	Immutable. For heavy text manipulation, learn StringBuilder later.

	Boolean
	True/False
	Default value is always False.

	Date
	Dates/Times
	Use DateTime.Now instead of just Now.


Variable Declaration
The syntax has tightened up. You can now initialize a variable on the same line you declare it.
· The Old Way:
VB.Net
Dim x As Integer
x = 10

· The Modern Way:
VB.Net
Dim x As Integer = 10
Dim name As String = "Visual Basic"

Nullable Types (A New Superpower)
Databases often have fields that are empty (NULL). In the past, trying to put a NULL database value into an Integer variable would crash your app.
Now, we have Nullable Types denoted by a question mark ?.
VB.Net
Dim age As Integer? = Nothing ' This variable can hold a number OR it can hold Nothing.
If age.HasValue Then
    ' Safe to use
End If
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We still have Do...Loop and For...Next. However, the king of modern loops is For Each.
When working with lists, databases, or arrays, you rarely need to count from 0 to 10 anymore. You just want to touch every item in the pile.
· The Old Way (Index-based):
VB.Net
For i = 0 To ListBox1.Items.Count - 1
    MsgBox ListBox1.Items(i)
Next

· The Modern Way (Iterator-based):
VB.Net
For Each item As String In ListBox1.Items
    MessageBox.Show(item)
Next

Why it’s better: It is cleaner, faster to read, and you never have to worry about "Off By One" errors (e.g., crashing because you went to Count instead of Count - 1).
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If there is one habit to break immediately, it is On Error Resume Next. This command essentially told the program: "If the house catches fire, ignore it and keep cooking." It led to corrupted data and "ghost" bugs.
The modern standard is Structured Exception Handling using Try...Catch...Finally.
The Pattern:
VB.Net
Try
    ' 1. Attempt dangerous code (e.g., opening a file, dividing numbers)
    Dim result As Decimal = 100 / 0

Catch ex As DivideByZeroException
    ' 2. Handle specific known errors
    MessageBox.Show("You cannot divide by zero.")

Catch ex As Exception
    ' 3. Handle any other unforeseen error
    MessageBox.Show("A crash occurred: " & ex.Message)

Finally
    ' 4. Cleanup (Always runs, error or not)
    ' This is where you close database connections or file handles.
End Try

This structure allows you to trap the error, log it, and decide whether to stop the program or continue, without the code jumping around wildly like the old GoTo statements.
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· Structure: Forms are Classes. Logic is bound to events using the Handles keyword, not just the subroutine name.
· Data: We use specific types (Decimal for money). We use Nullable Types (Integer?) when data might be missing.
· Loops: Prefer For Each over standard For loops when processing collections of data.
· Safety: On Error GoTo is replaced by Try...Catch. This traps errors locally and cleanly.
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Q: Where did the Variant data type go?
A: It was replaced by Object. However, using Object is discouraged because it is slow and bypasses type safety. Only use it when you absolutely do not know the data type coming in.
Q: Do I still need to set objects to Nothing (e.g., Set rs = Nothing)?
A: Generally, no. The .NET Garbage Collector (GC) automatically frees memory when variables go out of scope. However, for database connections or file streams, you should call .Close() or .Dispose() in the Finally block.
Q: Can I put code outside of a Class?
A: In VB.NET, code must live inside a container (Class, Module, or Structure). You cannot have "floating" code.
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A "Hello World" application is easy. A professional business application that looks good on a laptop, a 4K monitor, and a projector is an art form.
In the VB6 era, we often built "static" forms. If a user maximized the window, the buttons stayed stuck in the top-left corner, leaving a sea of empty gray space. Today, users expect fluid interfaces. This chapter teaches you the "invisible" controls that make an application behave professionally.
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The biggest mistake beginners make is dragging controls directly onto the blank form and leaving them there. This creates a brittle layout. To build a robust form, you must understand Anchoring, Docking, and Containers.
Anchors: The Invisible Springs
Every control has an Anchor property. It defines which edges of the parent container the control is "glued" to.
· Default (Top, Left): The control stays fixed to the top-left corner.
· Top, Left, Right: The control stretches horizontally. This is perfect for TextBoxes—when the user widens the window, the text box grows to match.
· Bottom, Right: The control moves with the corner. This is essential for "Save" and "Cancel" buttons, keeping them pinned to the bottom-right of the form regardless of window size.
Docking: Filling the Space
Dock is more aggressive than Anchor. It forces a control to adhere to an edge and fill all available width or height.
· Top: Good for MenuStrips and Toolbars.
· Fill: The control consumes all remaining space in the center. This is the standard setting for a DataGridView or a rich text editor.
The Secret Weapon: TableLayoutPanel
Stop aligning controls by eye. The TableLayoutPanel is a container that lets you organize controls into a grid (Rows and Columns), similar to an Excel sheet.
1. Drag a TableLayoutPanel onto your form.
2. Set its Dock to Fill.
3. Place your Labels in Column 0 and your TextBoxes in Column 1.
4. Result: Perfect alignment that never breaks, even if the user changes their Windows font size scaling (DPI).
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In code, clarity is power. While we don't use prefixes for variables (e.g., we use firstName, not strFirstName), we do use prefixes for Controls. This helps Intellisense group them together.
The Standard Kit:
	Control
	Prefix
	Usage Note

	TextBox
	txt
	e.g., txtFirstName. Use PasswordChar for sensitive data.

	ComboBox
	cbo
	e.g., cboState. Set DropDownStyle to DropDownList to force selection.

	Button
	btn
	e.g., btnSave. Always set the Anchor property immediately.

	Label
	lbl
	Only name labels you need to change via code (e.g., status messages). Static labels can stay Label1.

	CheckBox
	chk
	e.g., chkIsActive.

	DataGridView
	dgv
	The grid layout for showing database records.
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A professional app avoids cluttering the form with too many buttons.
The MenuStrip (Top)
Instead of a "Close" button on the form, add a standard File > Exit menu.
1. Drag a MenuStrip from the Toolbox.
2. Type "File" in the first box, then "Exit" below it.
3. Double-click "Exit" to generate the code: Application.Exit().
The StatusStrip (Bottom)
Users need feedback. Did the save work? Is the database loading?
1. Drag a StatusStrip to the form. It automatically docks to the bottom.
2. Add a ToolStripStatusLabel (name it lblStatus).
3. In your code, update it: lblStatus.Text = "Ready" or lblStatus.Text = "Saving data...".
[bookmark: _Toc219384389]3.4 Example Project: The "Fluid" Customer Entry Form
Let's build a form that implements these concepts.
The Goal: A form to enter a Name and Email, with a large "Notes" area that grows when the window is maximized.
Step-by-Step Design:
1. Setup: Create a new Form. Rename it frmCustomer. Text: "Customer Entry".
2. The Layout Grid: Drag a TableLayoutPanel onto the form.
· Set Dock = Top.
· Set Height = 100.
· Edit Rows/Columns: 2 Rows, 2 Columns.
3. The Inputs:
· Row 1: Add a Label "Name" (Col 0) and a TextBox txtName (Col 1).
· Row 2: Add a Label "Email" (Col 0) and a TextBox txtEmail (Col 1).
· Crucial Step: Set the Anchor of both TextBoxes to Left, Right. Now, drag the right edge of your Form. Watch the TextBoxes stretch!
4. The Notes Area:
· Add a TextBox txtNotes below the TableLayout.
· Set Multiline = True.
· Set Dock = Fill (It will fill the space under the TableLayout).
5. The Buttons:
· Add a FlowLayoutPanel to the bottom. Set Dock = Bottom. Set FlowDirection = RightToLeft.
· Add two buttons inside it: btnSave and btnCancel.
· Why? The FlowLayoutPanel automatically keeps the buttons neatly packed in the corner, no matter the screen size.
The Logic (Validation):
Double-click btnSave to handle the logic.
VB.Net
Private Sub btnSave_Click(sender As Object, e As EventArgs) Handles btnSave.Click
    ' 1. Validate Input
    If String.IsNullOrWhiteSpace(txtName.Text) Then
        MessageBox.Show("Please enter a customer name.", "Missing Data", MessageBoxButtons.OK, MessageBoxIcon.Warning)
        txtName.Focus() ' Put cursor back in the box
        Return ' Stop code execution
    End If

    ' 2. Success Feedback
    lblStatus.Text = "Customer saved successfully."
    ' (In Chapter 4, we will actually save this to the database)
End Sub

[bookmark: _Toc219384390]Chapter Summary
· Avoid Static Layouts: Never rely on the default top-left positioning. Users have different screen resolutions.
· Anchors: Use Anchor: Top, Left, Right for input fields so they stretch horizontally.
· Docking: Use Dock: Fill for grids and large text areas to maximize screen usage.
· Naming: Adopt the txt, btn, lbl naming convention to make your code readable and Intellisense-friendly.
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Q: My TableLayoutPanel is invisible. How do I see the lines?
A: In the Properties window, set CellBorderStyle to Single temporarily while designing. Remember to set it back to None for the final professional look.
Q: Why use a FlowLayoutPanel for buttons?
A: It handles spacing automatically. If you change the text of a button from "Save" to "Save Record", the panel automatically shifts the "Cancel" button over so they don't overlap. It saves you from constantly nudging controls by a few pixels.
Q: Can I change the Tab Order?
A: Yes. It is annoying for users if they press Tab and the cursor jumps randomly. Go to View > Tab Order in Visual Studio. Click the controls in the order you want the cursor to move (Top to Bottom, Left to Right).
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A pretty form is useless if it cannot remember anything. In the business world, 99% of applications exist solely to move data from a user's brain into a database (SQL Server) and back out again.
In the VB6 days, we relied on "bound controls" and the Jet Engine—magic black boxes that handled data for us. In modern Data Engineering, we prefer control. We write explicit, secure, and efficient code to talk to the server.
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In .NET 10 (and its predecessors .NET 6-9), the best way to talk to SQL Server is the Microsoft.Data.SqlClient library.
Installing the Driver: Unlike the old days, the SQL driver is often distributed as a package to ensure you have the latest security patches.
1. In Visual Studio, right-click your Project in the Solution Explorer.
2. Select Manage NuGet Packages.
3. Click Browse and search for: Microsoft.Data.SqlClient.
4. Click Install.
The Connection String Never hardcode your password in the logic. Professional apps store connection strings in the Project Settings.
1. Go to Project > Properties.
2. Select the Settings tab.
3. Name: DbConnection. Type: (Connection String). Scope: Application.
4. Value: Server=MYSERVER;Database=MyBusinessDB;Trusted_Connection=True;TrustServerCertificate=True;
· Note: Trusted_Connection=True uses your Windows Credentials. This is safer than putting a username/password in the file.
[bookmark: _Toc219384394]4.2 The Golden Rule: No String Concatenation
This is the single most important lesson in this book.
The Amateur Way (DANGEROUS):
VB.Net
' NEVER DO THIS. This allows SQL Injection hackers to destroy your database.
Dim sql = "INSERT INTO Customers (Name) VALUES ('" & txtName.Text & "')"

The Professional Way (Parameterized): We send the SQL template and the data separately. SQL Server combines them safely.
[bookmark: _Toc219384395]4.3 Reading Data (The Pattern)
To read data, we use a standard pattern: Connection -> Command -> Reader.
We also use the Using statement. This is a modern VB wrapper that guarantees the connection closes, even if the app crashes halfway through. You never need to type .Close() again.
Example: Loading a ComboBox
VB.Net
Imports Microsoft.Data.SqlClient

Public Sub LoadCustomerList()
    Dim connString As String = My.Settings.DbConnection
    Dim sql As String = "SELECT CustomerID, FullName FROM Customers WHERE IsActive = @Active"

    ' The "Using" block automatically disposes of the connection when done.
    Using conn As New SqlConnection(connString)
        Using cmd As New SqlCommand(sql, conn)
            ' 1. Secure Parameters
            cmd.Parameters.AddWithValue("@Active", 1)

            ' 2. Open the door
            conn.Open()

            ' 3. Read the data fast (Forward-only)
            Using reader As SqlDataReader = cmd.ExecuteReader()
                While reader.Read()
                    ' Add to ComboBox (Complex binding)
                    ' Ideally, you create a Class to hold this, but for simplicity:
                    cboCustomers.Items.Add(reader("FullName").ToString())
                End While
            End Using
        End Using
    End Using
End Sub

[bookmark: _Toc219384396]4.4 Writing Data (ExecuteNonQuery)
Writing (Insert, Update, Delete) is simpler because we don't need to read results back. We just want to know how many rows were affected.
Example: Saving the Form from Chapter 3 Recall our btnSave_Click from the previous chapter. Here is the implementation.
VB.Net
Private Sub btnSave_Click(sender As Object, e As EventArgs) Handles btnSave.Click
    ' [Validation code from Chapter 3 goes here]

    Dim sql As String = "INSERT INTO Customers (FullName, Email, Notes, CreatedDate) " &
                        "VALUES (@Name, @Email, @Notes, @Date)"

    Try
        Using conn As New SqlConnection(My.Settings.DbConnection)
            Using cmd As New SqlCommand(sql, conn)
                ' Parameters prevent SQL Injection and handle apostrophes (e.g., O'Reilly) automatically.
                cmd.Parameters.AddWithValue("@Name", txtName.Text)
                cmd.Parameters.AddWithValue("@Email", txtEmail.Text)
                
                ' Handle NULLs for optional fields
                If String.IsNullOrWhiteSpace(txtNotes.Text) Then
                    cmd.Parameters.AddWithValue("@Notes", DBNull.Value)
                Else
                    cmd.Parameters.AddWithValue("@Notes", txtNotes.Text)
                End If

                cmd.Parameters.AddWithValue("@Date", DateTime.Now)

                conn.Open()
                cmd.ExecuteNonQuery() ' Just do it.
            End Using
        End Using

        MessageBox.Show("Success!", "Saved", MessageBoxButtons.OK, MessageBoxIcon.Information)
        ' Clear the form for the next entry
        txtName.Clear()
        txtEmail.Clear()
        txtNotes.Clear()

    Catch ex As Exception
        ' Log the error
        MessageBox.Show("Database Error: " & ex.Message)
    End Try
End Sub

[bookmark: _Toc219384397]4.5 Introduction to LINQ (Language Integrated Query)
Sometimes you have data in memory (like a List of numbers or objects) and you want to filter it without going back to the database.
LINQ allows you to write SQL-like queries directly in VB code.
Scenario: You have a list of numbers, and you only want the even ones greater than 10.
· Old Way: Write a For loop with an If statement inside.
· LINQ Way:
VB.Net
Dim numbers = New List(Of Integer) From {5, 12, 8, 22, 9, 30}

' The Query Syntax
Dim query = From n In numbers
            Where n > 10 And n Mod 2 = 0
            Select n

' The Result: 12, 22, 30
For Each n In query
    Debug.WriteLine(n)
Next

[bookmark: _Toc219384398]Chapter Summary
· Libraries: Use Microsoft.Data.SqlClient via NuGet for the most modern SQL Server support.
· Security: NEVER concatenate strings to build SQL queries. ALWAYS use cmd.Parameters.AddWithValue.
· Pattern: Use Using blocks for Connections and Commands. This ensures memory is freed and connections are closed, preventing "Connection Pool" exhaustion errors.
· Logic: ExecuteReader is for reading (SELECT); ExecuteNonQuery is for writing (INSERT/UPDATE/DELETE).
[bookmark: _Toc219384399]Q&A
Q: AddWithValue is underlined green or discouraged in some blogs. Why? A: Technically, AddWithValue guesses the SQL Data Type. Sometimes it guesses wrong (e.g., sending a Date as a String). For advanced high-performance systems, we use cmd.Parameters.Add("@Name", SqlDbType.VarChar, 50).Value = txtName.Text. However, for 95% of standard forms, AddWithValue is acceptable and safe.
Q: Can I use stored procedures? A: Absolutely. In fact, it's preferred. Change your command type: cmd.CommandType = CommandType.StoredProcedure cmd.CommandText = "usp_InsertCustomer" Then add parameters exactly as shown above.
Q: What is "TrustServerCertificate=True" in the connection string? A: Modern SQL Server requires encrypted connections by default. If you are using a local development server without a formal SSL certificate, this setting tells the app to trust the server anyway so you can connect.
[bookmark: _Toc219384400]
Chapter 5: Professional Reporting
In the corporate world, data isn't real until it is on a PDF. Managers need invoices, inventory lists, and quarterly summaries.
While there are expensive third-party tools like Crystal Reports, the "Master Class" approach utilizes Microsoft’s native definition language: RDLC (Report Definition Language Client-side). It is free, powerful, and travels with your application.
However, in Visual Studio 2026, these tools are not installed by default. We must manually equip our workshop.
[bookmark: _Toc219384401]5.1 The Setup: The "Missing" Components
To build reports, you need two distinct pieces: the Designer (to draw the report) and the Viewer (to display it in your Form).
Part A: The Designer (The Extension)
1. Open Visual Studio.
2. Go to Extensions > Manage Extensions.
3. Search for "Microsoft RDLC Report Designer".
4. Download it.
5. Crucial: You must close Visual Studio completely to trigger the installer. Let it run, then reopen VS.
Part B: The Engine (The NuGet Package)
1. Right-click your Project in Solution Explorer > Manage NuGet Packages.
2. Search for: Microsoft.ReportingServices.ReportViewerControl.WinForms.
3. Install the package. This adds the ReportViewer control to your Toolbox.
[bookmark: _Toc219384402]5.2 Creating the Data Schema
Reports need to know what they are displaying. We don't connect the report directly to the SQL database (that's insecure and slow). Instead, we create a "schema" or a "fake table" inside our project to act as a template.
1. Right-click your Project > Add > New Item.
2. Select Data > DataSet. Name it dsInvoice.xsd.
3. The screen will be empty. Right-click the surface > Add > DataTable.
4. Name the table dtItems.
5. Right-click the table > Add > Column.
· Add columns: Description (String), Quantity (Integer), Price (Decimal), Total (Decimal).
· Note: This holds no data yet. It is just the definition of the data.
[bookmark: _Toc219384403]5.3 Designing the Report
Now we draw the invoice.
1. Right-click Project > Add > New Item.
2. Search for Report. Name it rptInvoice.rdlc.
3. The Report Wizard might pop up—cancel it. We will design manually to learn properly.
4. The Sidebar: Look for "Report Data" (usually on the left).
· Right-click Datasets > Add Dataset.
· Name: InvoiceData.
· Data Source: Select dsInvoice (created in 5.2).
· Available Datasets: Select dtItems.
5. The Layout:
· Toolbox > Drag a Table (Tablix) onto the white surface.
· It has 3 columns. Hover over the "Data" row (the middle row). A small list icon appears. Click it to select your fields: Description, Quantity, Price.
· Right-click the header row to format it (Bold, Gray background).
Adding a Calculation: In the "Total" column, we don't need to pass the math from VB. The report can do it.
1. Right-click the text box in the data row for the "Total" column.
2. Select Expression.
3. Type: =Fields!Quantity.Value * Fields!Price.Value.
4. The report will now automatically multiply these for every row.
[bookmark: _Toc219384404]5.4 The Viewer Control
Now we need a Form to show this report.
1. Create a new Form frmReportViewer.
2. Go to the Toolbox. (You may need to Right-click inside the Toolbox > Choose Items > Browse to the Microsoft.ReportViewer.WinForms.dll inside your project's packages folder if it doesn't show up automatically. This is a common quirk).
3. Drag the ReportViewer control onto the form.
4. Set Dock = Fill.
[bookmark: _Toc219384405]5.5 Wiring the Logic (The Code)
Here is how we pass data from our SQL Database into the Report.
VB.Net
Imports Microsoft.Reporting.WinForms
Imports Microsoft.Data.SqlClient

Public Sub ShowInvoice(invoiceID As Integer)
    Dim frm As New frmReportViewer()
    
    ' 1. Clear previous data
    frm.ReportViewer1.LocalReport.DataSources.Clear()
    
    ' 2. Point to the RDLC file
    frm.ReportViewer1.LocalReport.ReportPath = "rptInvoice.rdlc"
    
    ' 3. Get Real Data from SQL
    Dim dt As New DataTable()
    Using conn As New SqlConnection(My.Settings.DbConnection)
        Dim sql As String = "SELECT Description, Quantity, Price FROM InvoiceItems WHERE InvoiceID = @ID"
        Using cmd As New SqlCommand(sql, conn)
            cmd.Parameters.AddWithValue("@ID", invoiceID)
            
            ' Use a DataAdapter to fill the DataTable quickly
            Dim da As New SqlDataAdapter(cmd)
            da.Fill(dt)
        End Using
    End Using
    
    ' 4. Bind the Real Data to the Report "Dataset" name we created in 5.3
    Dim rds As New ReportDataSource("InvoiceData", dt)
    frm.ReportViewer1.LocalReport.DataSources.Add(rds)
    
    ' 5. Render
    frm.ReportViewer1.RefreshReport()
    frm.Show()
End Sub
[bookmark: _Toc219384406]5.6 Exporting to PDF
The best part of the ReportViewer is that the "Export" button (Floppy Disk icon) is built-in. The user can click it and save as Excel, PDF, or Word immediately with zero extra code from you.
If you need to save a PDF automatically (e.g., to email it silently), you can use the Render method in code:
VB.Net
Dim bytes As Byte() = viewer.LocalReport.Render("PDF")
IO.File.WriteAllBytes("C:\Temp\Invoice.pdf", bytes)
[bookmark: _Toc219384407]Chapter Summary
· Installation: Modern reporting requires two manual installs: The Designer (Extension) and the Viewer (NuGet).
· Workflow: Schema (DataSet) -> Design (RDLC) -> Code (ReportDataSource).
· Expressions: Reports are smart. Use Expressions like =Sum(Fields!Price.Value) to handle totals inside the report, keeping your SQL cleaner.
· Distribution: The ReportViewer handles printing and exporting natively, saving you weeks of development time.
[bookmark: _Toc219384408]Q&A
Q: My ReportViewer has a red error saying "An error occurred during local report processing." A: This is almost always a mismatch in names. The name you typed in the VB code (New ReportDataSource("InvoiceData", dt)) MUST match the Dataset name inside the RDLC designer exactly. It is case-sensitive.
Q: Can I put a logo on the report? A: Yes. Drag an Image control onto the RDLC. Select "Embedded" as the source and browse for your company logo (JPG/PNG). This embeds the image file directly into the report definition so you don't need to distribute the image file separately.
Q: Why use a DataSet (xsd) if we are pulling from SQL? A: The XSD is just a "promise" or a contract. It allows you to drag-and-drop fields in the Designer without being connected to the live SQL server. At runtime, we replace the empty XSD with the full SQL DataTable.


[bookmark: _Toc219384409]Chapter 6: Intermediate Deployment & Polish
You have built a functional application. It saves data and prints reports. But if you send the .exe to a client now, it will look amateurish. Why? Because it forgets where it was on the screen, it freezes while loading data, and it has no version number.
This chapter covers the "last 10%" of development—the polish that distinguishes professional software from homework assignments.
[bookmark: _Toc219384410]6.1 Application Settings: Remembering Preferences
Users hate re-configuring things. If a user maximizes your app, closes it, and reopens it, they expect it to be maximized again.
The Settings Designer Visual Basic has a built-in memory bank called My.Settings.
1. Go to Project > Properties > Settings.
2. Add the following user-scoped settings:
· LastWindowLocation (Type: System.Drawing.Point)
· LastWindowSize (Type: System.Drawing.Size)
· WindowState (Type: System.Windows.Forms.FormWindowState)
Binding to the Form We use the Form's Load and FormClosing events to read and write these values.
In the Form Logic:
VB.Net
Private Sub Form1_FormClosing(sender As Object, e As FormClosingEventArgs) Handles Me.FormClosing
    ' Save the current state
    My.Settings.WindowState = Me.WindowState

    ' Only save location/size if the window is currently 'Normal' (not maximized/minimized)
    If Me.WindowState = FormWindowState.Normal Then
        My.Settings.LastWindowLocation = Me.Location
        My.Settings.LastWindowSize = Me.Size
    End If
    
    My.Settings.Save() ' Persist to disk
End Sub

Private Sub Form1_Load(sender As Object, e As EventArgs) Handles MyBase.Load
    ' Restore the state
    ' Check if we have saved data (Size is not empty)
    If Not My.Settings.LastWindowSize.IsEmpty Then
        Me.Size = My.Settings.LastWindowSize
        Me.Location = My.Settings.LastWindowLocation
    End If
    
    Me.WindowState = My.Settings.WindowState
End Sub

6.2 Asynchronous Programming: Killing the "Frozen" UI
When your app runs a SQL query that takes 5 seconds, the entire window freezes. The user clicks frantically, the screen fades to white, and Windows says "Not Responding." This is unacceptable in 2026.
We fix this with Async and Await. This tells the app: "Go do this heavy lifting in the background, and let the UI keep responding to the mouse."
The Pattern:
1. Mark your Sub with Async.
2. Use Await on tasks that support it.
The Old Way (Freezes UI):
VB.Net
Private Sub btnLoad_Click(...)
    LoadData() ' The user cannot move the window until this finishes.
End Sub

The Modern Way (Responsive):
VB.Net
Private Async Sub btnLoad_Click(sender As Object, e As EventArgs) Handles btnLoad.Click
    btnLoad.Enabled = False
    lblStatus.Text = "Loading data..."

    ' The UI remains responsive while this runs on a background thread
    Await Task.Run(Sub() LoadData())

    lblStatus.Text = "Ready"
    btnLoad.Enabled = True
End Sub

> Warning: You cannot update UI controls (like TextBox.Text) directly from inside the Task.Run background thread. You must pass the data back out or use Invoke.
[bookmark: _Toc219384411]6.3 Deployment: Publishing the App
How do you get the program to your users? Sending the .exe alone often fails because the user might not have the right .NET Runtime installed.
Method A: ClickOnce (The Updater) ClickOnce is fantastic for internal business apps. It checks for updates every time the user launches the app.
1. Right-click Project > Publish.
2. Select ClickOnce.
3. Choose a location (e.g., a shared network folder \\Server\Apps\MyCustomerApp).
4. Finish.
5. Result: Users run a setup.exe. It installs the app. When you publish version 1.0.1 to that folder later, the user's app will automatically update the next time they open it.
Method B: Single File (The Portable Exe) If you want to email a single file that "just works" (like a portable app):
1. Right-click Project > Publish.
2. Select Folder.
3. Click "Show all settings".
4. Deployment Mode: Self-contained. (This packs the .NET Runtime inside your app).
5. File Publish Options: Check Produce single file.
6. Result: You get one large .exe (approx 60MB). It runs on any Windows machine, even if they don't have .NET installed.
[bookmark: _Toc219384412]6.4 Documentation & Help
A master developer assumes the user will get confused.
· Tooltips: Drag a ToolTip component from the Toolbox. Now, every control on your form has a "ToolTip on ToolTip1" property. Add text like "Enter the customer's legal name here."
· About Box: Right-click Project > Add New Item > About Box. This pre-made form automatically pulls your Assembly Version (e.g., 1.0.0.0) and Copyright info. Add a menu item Help > About to show it.
[bookmark: _Toc219384413]Chapter Summary
· My.Settings: Use this to store small user preferences like window size or username. It persists between sessions.
· Async/Await: Essential for modern UX. It prevents the "White Screen of Death" during long database operations.
· Deployment: Use ClickOnce for auto-updating network apps. Use Self-Contained Single File for portable distribution.
[bookmark: _Toc219384414]Q&A
Q: My "Single File" exe is huge (80MB). Why? A: Because you selected "Self-contained." You are literally bundling the entire .NET engine inside your file so the user doesn't have to install it. It is a trade-off: large file size vs. guaranteed compatibility.
Q: Can I password protect the application? A: You can create a Login Form (Ch3 concepts) that checks a database table for a username/hash. However, remember that Windows Forms is a client-side technology. A determined hacker can decompile your code. For high security, critical logic should move to a Web API, not stay in the Form.
Q: How do I change the ugly default icon? A: Project Properties > Application > Icon. You must use an .ico file. You can find free icon converters online to turn PNGs into ICOs.


[bookmark: _Toc219384415]Appendix A: The Master's Library (Code Snippets)
A master developer relies on a "toolbox" of proven code patterns. This appendix is your toolbox. These snippets are written with Option Strict On and utilize modern .NET best practices.
[bookmark: _Toc219384416]A.1 File System & Input/Output (System.IO)
1. Reading Text (Quick)
VB.Net
Dim text As String = File.ReadAllText("C:\Config.json")

2. Writing Text (Quick)
VB.Net
' Overwrites the file completely
File.WriteAllText("C:\Log.txt", "Operation Complete")

3. Appending Text (Safe Logging)
VB.Net
' Adds to the end of the file; creates it if missing
File.AppendAllText("C:\Log.txt", $"{DateTime.Now}: Error 404{Environment.NewLine}")

4. Reading Large Files (Line-by-Line)
VB.Net
' Efficient for massive CSVs that won't fit in RAM
Dim lines As String() = File.ReadAllLines("C:\BigData.csv")
For Each line In lines
    Dim cols = line.Split(","c)
    Debug.WriteLine($"ID: {cols(0)}")
Next

5. Checking File Existence
VB.Net
If Not File.Exists("C:\Settings.xml") Then
    MessageBox.Show("Configuration file missing!")
    Return
End If

6. Building Safe Paths (Cross-Platform)
VB.Net
' NEVER use string concatenation for paths (e.g. folder & "\" & file)
Dim path As String = Path.Combine(Application.StartupPath, "Logs", "Error.log")

7. Scanning a Folder for Files
VB.Net
' Get all JPGs in a folder
Dim files As String() = Directory.GetFiles("C:\Images", "*.jpg")
For Each f In files
    Debug.WriteLine($"Found image: {Path.GetFileName(f)}")
Next

[bookmark: _Toc219384417]A.2 Database Engineering (ADO.NET)
Requires Imports Microsoft.Data.SqlClient
8. The Connection String Pattern
VB.Net
' Stored in Project Settings, not code
Dim connStr As String = My.Settings.DbConnection

9. Reading Data (SELECT)
VB.Net
Dim names As New List(Of String)
Using conn As New SqlConnection(connStr)
    Using cmd As New SqlCommand("SELECT Name FROM Users WHERE Active = 1", conn)
        conn.Open()
        Using rdr = cmd.ExecuteReader()
            While rdr.Read()
                names.Add(rdr("Name").ToString())
            End While
        End Using
    End Using
End Using


10. Writing Data (INSERT/UPDATE)
VB.Net
Using conn As New SqlConnection(connStr)
    Dim sql = "INSERT INTO Log (Msg, Date) VALUES (@m, @d)"
    Using cmd As New SqlCommand(sql, conn)
        cmd.Parameters.AddWithValue("@m", "User Login")
        cmd.Parameters.AddWithValue("@d", DateTime.Now)
        conn.Open()
        cmd.ExecuteNonQuery() ' Returns number of rows affected
    End Using
End Using

11. Safe Parameter Handling (Nulls)
VB.Net
' How to insert a NULL into the DB if a textbox is empty
If String.IsNullOrWhiteSpace(txtPhone.Text) Then
    cmd.Parameters.AddWithValue("@Phone", DBNull.Value)
Else
    cmd.Parameters.AddWithValue("@Phone", txtPhone.Text)
End If

12. Getting a Single Value (Scalar)
VB.Net
' Great for "Count" or checking passwords
Using conn As New SqlConnection(connStr)
    Dim cmd As New SqlCommand("SELECT COUNT(*) FROM Users", conn)
    conn.Open()
    Dim count As Integer = Convert.ToInt32(cmd.ExecuteScalar())
End Using

13. Stored Procedure Execution
VB.Net
Using cmd As New SqlCommand("usp_GetCustomerBalance", conn)
    cmd.CommandType = CommandType.StoredProcedure
    cmd.Parameters.AddWithValue("@CustID", 101)
    ' ... execute
End Using

[bookmark: _Toc219384418]A.3 String Manipulation & Math
14. String Interpolation (Modern)
VB.Net
Dim user = "Alice"
Dim score = 95
' The $ allows variables directly inside the string
Dim msg = $"Player {user} scored {score} points."
 
15. Fast String Building (StringBuilder)
VB.Net
' Required for loops. Standard string concatenation is too slow here.
Dim sb As New Text.StringBuilder()
For i = 1 To 1000
    sb.AppendLine($"Row {i}")
Next

txtOutput.Text = sb.ToString()
16. Parsing Numbers Safely (TryParse)
VB.Net
Dim qty As Integer
If Integer.TryParse(txtQty.Text, qty) Then
    ' Use 'qty' variable safely
Else
    MessageBox.Show("Please enter a valid number.")
End If

17. Formatting Currency
VB.Net
Dim price As Decimal = 1234.56D
lblPrice.Text = price.ToString("C") ' Displays "$1,234.56" based on PC locale



18. Formatting Dates
VB.Net
Dim d As DateTime = DateTime.Now
lblDate.Text = d.ToString("yyyy-MM-dd HH:mm") ' ISO Standard format

[bookmark: _Toc219384419]A.4 UI Controls (Windows Forms)
19. ComboBox: Adding Key/Value Pairs
VB.Net
' Create a simple class to hold hidden IDs
Public Class ComboItem
    Public Property ID As Integer
    Public Property Text As String
    Public Overrides Function ToString() As String
        Return Text
    End Function
End Class

' Usage
cboUsers.Items.Add(New ComboItem With {.ID = 5, .Text = "John Doe"})

20. ComboBox: Retrieving the ID
VB.Net
If cboUsers.SelectedItem IsNot Nothing Then
    Dim selected As ComboItem = CType(cboUsers.SelectedItem, ComboItem)
    MessageBox.Show($"Selected ID: {selected.ID}")
End If
21. CheckBox Logic
VB.Net
Dim isActive As Boolean = chkActive.Checked
' Setting it
chkActive.Checked = True

22. Manipulating Visibility
VB.Net
' Hides the control but keeps its layout space? No, Visible=False removes it from layout.
btnAdminOnly.Visible = False 
' To disable interaction but keep it visible:
btnSave.Enabled = False

23. ListBox: Removing Items
VB.Net
' Remove currently selected item
If lstItems.SelectedIndex <> -1 Then
    lstItems.Items.RemoveAt(lstItems.SelectedIndex)
End If

24. DataGridView: Manual Row Addition
VB.Net
dgvReport.Columns.Add("Col1", "Product")
dgvReport.Columns.Add("Col2", "Price")
dgvReport.Rows.Add("Widget A", "$10.00")
dgvReport.Rows.Add("Widget B", "$20.00")

25. Resetting a Form
VB.Net
' Clear all textboxes in one go
For Each ctrl As Control In Me.Controls
    If TypeOf ctrl Is TextBox Then
        ctrl.Text = String.Empty
    ElseIf TypeOf ctrl Is CheckBox Then
        CType(ctrl, CheckBox).Checked = False
    End If
Next

[bookmark: _Toc219384420]A.5 Object-Oriented & Logic
26. Creating a Class
VB.Net
Public Class Customer
    Public Property ID As Integer
    Public Property FullName As String
    
    ' Constructor
    Public Sub New(name As String)
        FullName = name
    End Sub
End Class

27. LINQ: Filtering a List
VB.Net
Dim allNums As New List(Of Integer) From {1, 5, 10, 2, 20}
' Get numbers greater than 5
Dim bigNums = From n In allNums 
              Where n > 5 
              Select n

28. LINQ: Sorting
VB.Net
Dim sortedNums = allNums.OrderBy(Function(n) n).ToList()

29. The "Using" Block (Cleanup)
VB.Net
' Automatically disposes resources (closes files, DB connections)
Using reader As New StreamReader("file.txt")
    ' ... do work
End Using ' reader is closed here automatically

30. Error Handling (Try/Catch)
VB.Net
Try
    ' Risky code
    Dim x = 0
    Dim y = 10 / x
Catch ex As DivideByZeroException
    MessageBox.Show("Cannot divide by zero!")
Catch ex As Exception
    ' Log the deeper error
    Debug.WriteLine(ex.ToString())
Finally
    ' Runs no matter what (good for resetting cursors)
    Cursor.Current = Cursors.Default
End Try

31. The Null-Coalescing Operator (If)
VB.Net
Dim input As String = Nothing
' If input is Nothing, use "Default"
Dim result = If(input, "Default") 

[bookmark: _Toc219384421]A.6 Asynchronous (UI Responsiveness)
32. Running Background Work
VB.Net
Private Async Sub btnProcess_Click(...) Handles btnProcess.Click
    btnProcess.Enabled = False
    lblStatus.Text = "Processing..."
    
    ' Runs on background thread, keeping UI alive
    Await Task.Run(Sub()
                       ' Heavy calculation or DB work here
                       Threading.Thread.Sleep(3000) 
                   End Sub)
                   
    lblStatus.Text = "Done"
    btnProcess.Enabled = True
End Sub
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