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Using Assembly Languagel. Write A Program That Asks The User To Select The
Background And The Text Color is a practical project that demonstrates the power and flexibility
of assembly language programming. Assembly language, often considered a low-level programming
language, allows developers to interact directly with hardware components, making it ideal for
creating efficient and optimized software. This article provides a comprehensive guide on how to
develop an assembly program that prompts users to choose their preferred background and text
colors, enhancing both user experience and understanding of system-level programming.

Understanding Assembly Language and Its Relevance

What is Assembly Language?

Assembly language is a low-level programming language that provides a human-readable
representation of machine code instructions specific to a computer's architecture. Unlike high-level
languages such as C or Python, assembly language offers granular control over hardware resources,
including memory, registers, and input/output devices.

The Importance of Assembly Language in Modern Computing

Despite being more complex than high-level languages, assembly remains crucial in areas requiring
high performance and tight hardware integration, such as embedded systems, device drivers, and
real-time applications. Learning assembly enhances understanding of computer architecture and
enhances debugging skills.

Preparing to Write Assembly Code for Color Selection

Understanding Hardware and System Constraints

Before coding, it's essential to understand how the system handles colors, especially in environments
like DOS or Windows console applications. In text mode, color attributes are typically managed
through specific registers or memory locations.

Tools and Assemblers Needed

To develop and run assembly programs, you'll need:

¢ An assembler such as NASM (Netwide Assembler) or MASM (Microsoft Macro Assembler)



e A compatible environment, like DOSBox for DOS programs or Windows command prompt

¢ A text editor for writing your assembly code

Designing the Program: Features and Workflow

Program Goals

The main objectives of this assembly program are:
e Display prompts asking the user to select background and text colors
e Accept user input for color choices
¢ Apply the chosen colors to the console display

¢ Provide feedback or confirmation of the selected colors

Outline of Program Workflow

The program will follow these steps:
1. Display options for background and text colors
2. Read user input for background color selection
3. Read user input for text color selection
4. Combine colors into an attribute byte
5. Apply the color settings to the console display

6. Show the result to the user

Step-by-Step Assembly Program Guide

1. Setting Up Data Segments

Start by defining data segments for prompts and variables:
Trassembly
section .data



prompt_bg db "Select Background Color (0-7): ",0
prompt_fg db "Select Text Color (0-7): “,0
confirmation db "Colors applied! Press any key to exit.",0

2. Declaring Variables

Declare variables to store user choices:
T assembly

section .bss

bg_color resb 1

fg_colorresb 1

3. Displaying Prompts and Reading Input

Use BIOS or DOS interrupts to display prompts and get user input:
Trassembly
section .text
global _start

_start:

; Display background color prompt
mov ah, 09h

mov dx, prompt_bg

int 21h

; Read background color input

mov ah, 01h

int 21h

sub al, '0" ; Convert ASCII to number
mov [bg_color], al

; Display foreground color prompt
mov ah, 09h

mov dx, prompt_fg

int 21h

; Read foreground color input

mov ah, 01h

int 21h

sub al, '0" ; Convert ASCII to number
mov [fg_color], al

4. Combining and Applying Colors

Construct the attribute byte based on user choices:



T assembly

; Calculate attribute byte

mov al, [bg_color]

shl al, 4 ; Shift background to high nibble
mov bl, [fg_color]

and bl, OFh ; Ensure fg is within 0-15

or al, bl ; Combine into one byte

mov ah, 09h

mov dx, message ; Optional: display message
int 21h

; Apply color attributes

; For demonstration, change the color of the text

; in DOS, you may set the attribute for the entire screen
; or print colored text accordingly

5. Finalizing and Exiting

Display confirmation and wait for user input before exiting:
“Trassembly

mov ah, 09h

mov dx, confirmation

int 21h

; Wait for any key press
mov ah, 00h

int 16h

; Exit program

mov ax, 4C00h
int 21h

Additional Tips for Assembly Color Programming

Understanding Color Codes

Colors are generally represented by numbers 0-7, corresponding to:
e 0: Black
e 1: Blue
e 2: Green

e 3: Cyan



e 4: Red
¢ 5: Magenta
¢ 6: Brown/Yellow

e 7: Light Gray

The attribute byte combines background (high nibble) and foreground (low nibble).

Handling User Input Robustly

Always validate user input to ensure it falls within acceptable ranges, and handle invalid inputs
gracefully.

Expanding the Program

Once basic functionality is established, consider adding features such as:
e Looping for multiple color changes
e Saving user preferences

e Changing other display attributes

Conclusion

Using assembly language to create interactive programs like asking users to select background and
text colors showcases the language's capabilities for hardware-level control. While it requires a
deeper understanding of system architecture and interrupts, the result is efficient and tailored
software. This project is an excellent way for aspiring low-level programmers to learn about console
I/0, color management, and user interaction in assembly language.

By mastering this skill, developers can build more complex system utilities, customize hardware
interfaces, and gain a profound understanding of how software interacts directly with hardware

components. Whether you're a hobbyist or a professional, writing assembly programs like this
enhances your programming toolkit and deepens your appreciation for computer architecture.

Frequently Asked Questions

How can | prompt the user to select background and text



colors in an assembly language program?

You can display options on the screen using DOS interrupts or BIOS calls, then use input functions like
'int 21h' to read user input, and set the colors accordingly by calling the appropriate BIOS or DOS
interrupt to change the screen attributes.

Which assembly language instructions are used to change
text and background colors in a DOS environment?

You typically use the 'int 10h' interrupt with the 'AH=09h' function to write characters with attributes,
or 'AH=0Ch' to set the color attribute for the entire screen, by passing the desired attribute byte that
encodes background and foreground colors.

How do | convert user input into color codes in assembly
language?
Read the input from the user via 'int 21h' functions, then map the input characters (like '1', '2', etc.)

to corresponding color attribute bytes, where bits define background and foreground colors, before
applying them to the screen.

What is the format of color attribute byte in assembly
language DOS programming?

The attribute byte is an 8-bit value where the high 4 bits define the background color and the low 4
bits define the foreground color. For example, 0x1E sets a blue background with yellow text.

Can | use higher-level assembly macros or libraries to simplify
color selection in my program?

Yes, some assemblers provide macros or include libraries that abstract color settings, making it easier
to prompt the user and change colors without manually handling interrupt calls, but understanding
the underlying interrupts is important for customization.

How can | ensure the program correctly updates the screen
after changing colors?

After setting the desired color attribute, you can clear or refresh the screen using interrupts like 'int
10h" with appropriate functions, or by rewriting the character cells with new attributes, to ensure the
display reflects the user's choices.

What are common pitfalls when writing an assembly program
to select background and text colors?

Common pitfalls include not correctly mapping user input to color codes, overwriting screen data
unintentionally, not saving and restoring previous screen attributes, and neglecting to refresh the
display after changes, which can lead to unexpected results.



Additional Resources

Using Assembly Language: Writing a Program That Asks the User to Select Background and Text
Colors

Introduction

Assembly language is a low-level programming language that provides direct control over hardware
resources, making it an ideal choice for system programming, embedded systems, and performance-
critical applications. Despite its complexity, assembly language offers unparalleled efficiency and
precision, especially when interacting directly with hardware components such as the screen,
keyboard, and memory.

One common task in user interface design is allowing users to customize visual elements like
background and text colors. Implementing this feature in assembly language is a compelling exercise
that demonstrates how to handle user input, manipulate hardware registers, and update display
settings directly.

In this comprehensive guide, we will explore how to write an assembly program that prompts the user
to select background and text colors, processes their input, and applies the chosen colors to the
display. We will delve into each aspect—from setting up the environment to handling user input and
updating the video mode—providing detailed explanations, code snippets, and best practices.

Understanding the Environment and Hardware

Before diving into code, it's essential to understand the environment in which the assembly program
operates. For this tutorial, we'll assume a typical x86 architecture running DOS or a compatible
environment, where direct access to BIOS and VGA hardware is possible.

Key hardware components involved:

- VGA Display: Offers multiple video modes, including text and graphics modes.

- BIOS Interrupts: Provide calls for input/output operations and setting video modes.
- Keyboard Input: Managed via BIOS or direct port I/O, to read user keystrokes.

Setting Up the Video Mode

To manipulate background and text colors, the program must operate in a text mode that supports
color attributes. The most common mode for such tasks is Mode 03h (80x25 text mode with 16
colors).

Steps:

1. Set the Video Mode:
- Use BIOS interrupt 10h, function 00h to set video mode.



- Example: "mov ah, 00h™ and "mov al, 03h" then “int 10h".

2. Verify Mode Change:
- Although not always necessary, it's good practice to check if the mode change was successful.

Sample code snippet:

“rassembly

; Set video mode to 03h
mov ah, 00h

mov al, 03h

int 10h

Displaying Prompts and Interacting with the User
To prompt for color choices, the program must:

- Display messages on the screen.

- Read user keystrokes.

- Validate input.

Displaying messages:

- Use BIOS interrupt 10h, function 13h or write directly to video memory.
- For simplicity, BIOS interrupt 10h, function OEh (teletype output) is suitable.

Reading input:

- Use BIOS interrupt 16h, function 00h to read a keystroke (with no echo).
- Alternatively, function 01h reads keystroke with echo.

Implementation notes:

- Map color choices to numeric values (0-15).
- Validate input to ensure correct range.

Sample code snippet:

Tt rassembly

; Display prompt for background color
mov dx, prompt_bg

call print_string

; Read background color choice

call read_char

sub al, '0'; Convert ASCIl to number
mov bl, al ; Store in bl



Handling User Input and Validating Color Choices

Since the VGA palette supports 16 colors (0-15), the user should select a number within this range.
Validation approach:

- Ensure input is a digit ('0'-'9") initially.

- For inputs beyond '9', handle accordingly if multi-digit input is allowed.

- For simplicity, restrict to single-digit input.

Implementation details:

- Use a loop to prompt again if invalid.

- Convert ASCII input to integer.
- Clamp or reject out-of-range inputs.

Mapping Color Choices to VGA Attributes
In VGA text mode, each character cell is represented by two bytes:

- Character byte: ASCII code.
- Attribute byte: foreground and background colors.

Attribute byte format:

- Bits 0-3: foreground color (0-15).
- Bits 4-6: background color (0-7 or 0-15 in high-color modes).
- Bit 7: blinking (optional).

Constructing the attribute byte:

T rassembly
; bl: foreground color
; bh: background color

mov al, 0

shl bh, 4 ; Shift background color to bits 4-7
or al, bl ; OR foreground color into bits 0-3
or al, bh ; OR background color into bits 4-7
; Now al contains the attribute byte

Applying the Selected Colors to the Screen

Once the user inputs are validated and mapped, the program should:



- Iterate over all character cells in video memory.
- Update each attribute byte with the new background and foreground colors.

Video memory layout:

- Starting at segment 0xB800h.

- Each character cell is 2 bytes: character + attribute.
- Total cells: 80 x 25 = 2000.

Sample code to update colors:

T assembly

mov es, 0xB800

mov di, 0

mov cx, 80 25 ; total number of characters
next _cell:

mov al, [es:di+1] ; get current attribute

mov [es:di+1], al ; update attribute byte

add di, 2

loop next_cell

But before overwriting, set the attribute byte:
Tt rassembly

; attribute = (background <; assume al holds the attribute byte
mov [es:di+1], al

Putting It All Together: Complete Program Structure
1. Initialization:

- Set video mode.
- Clear the screen (optional).

2. User Prompt Loop:

- Display prompts for background and foreground colors.
- Read and validate input.

- Map input to VGA color codes.

3. Apply Colors:

- Update all character attribute bytes in video memory.

4. Finalization:



- Optionally, wait for user input before exiting.
- Restore previous video mode if necessary.

Additional Considerations and Enhancements

- Error Handling: Implement robust input validation and error messages.

- Multiple Color Modes: Support other modes or color depths.

- Graphical Modes: Extend to graphics modes for richer visuals.

- User Interface: Design more interactive prompts, possibly with menu selections.
- Compatibility: Ensure code works across different BIOS implementations.

Sample Complete Code (Simplified)

“Trassembly
.model small
.stack 100h

.data

prompt_bg db 'Select Background Color (0-7): $'
prompt_fg db 'Select Text Color (0-7): $'
invalid_input db 'Invalid input. Try again.$'
newline db 13, 10, '$'

.code

main:

; Set video mode 03h
mov ah, 00h

mov al, 03h

int 10h

; Prompt for Background Color
call print_prompt_bg

call get_color_input

mov bh_color, al

; Prompt for Text Color
call print_prompt fg
call get_color_input
mov fh_color, al

; Apply Colors
call apply_colors

; Wait for key press before exit
mov ah, 00h
int 16h



; Exit program
mov ah, 00h
mov al, 03h
int 10h

mov ah, 4Ch
int 21h

; Data storage
.data
bh_colordb 0
fh_color db 0

: Procedures

print_prompt_bg:

mov dx, offset prompt_bg
call print_string

ret

print_prompt _fg:

mov dx, offset prompt_fg
call print_string

ret

print_string:
mov ah, OEh
.next_char:
lodsb

cmp al, '$!

je .done

int 10h

jmp .next_char
.done:

ret

get_color_input:

; Read a character
mov ah, 01h

int 21h

; Convert ASCII digit to number
sub al, '0'

; Validate input (0-7)
cmp al, 0
jlinvalid_input
cmpal, 7

jg invalid_input
movzx eax, al

ret

invalid_input:
mov dx, offset invalid_input



call print_string
jmp get_color_input

apply_colors:

; Prepare attribute byte: (background <mov al, [bh_color]
shlal, 4

mov bl, [fh_color]

or al, bl

; Update video memory
mov ax, 0xB800

mov es, ax

xor di, di

mov cx, 8025

update_loop:
mov [es:di+1], al
add di, 2

loop update_loop
ret

(Note: This code is simplified for clarity and does not include all validation or error handling features
you'd want in production
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