
Write Assembly Code 8086:1. Prompt A
User To Enter 5 Characters Using AH
01h Service Routine2. Push Each

Write Assembly Code 8086:1. Prompt A User To
Enter 5 Characters Using AH 01h Service
Routine2. Push Each

Writing assembly language for the Intel 8086 microprocessor involves
understanding the fundamental instructions, registers, and interrupt
services. One common task in assembly programming is interacting with the
user through input and output operations. Specifically, prompting a user to
enter characters and processing those inputs is a foundational skill. This
article provides an in-depth guide on how to prompt the user to enter five
characters using the INT 21h service routine with AH=01h, and then how to
push each character onto the stack for further processing. We will explore
the step-by-step logic, explain key concepts, and present a detailed example
code to illustrate the process.

Understanding the Basic Input Service (INT 21h,
AH=01h)

The INT 21h Interrupt in DOS

INT 21h is a DOS interrupt used for various system services.

The AH register determines the specific function to execute.

AH=01h is used for reading a single character from standard input
(keyboard) with echo.

How the AH=01h Service Works



When invoked, the program waits for the user to press a key.1.

The pressed key is read into the AL register.2.

The character is echoed on the screen automatically, unless the console3.
is in a special mode.

The program continues after a key is pressed, allowing further4.
processing.

Limitations and Considerations

This service reads only one character at a time.

Special keys like arrow keys or function keys generate extended scan
codes and are not suitable for simple character input with AH=01h.

For reading multiple characters, the process must be repeated.

Designing the Program to Read 5 Characters

Program Outline

Initialize registers and memory buffers.1.

Prompt the user for input (optional but recommended).2.

Use a loop to read five characters using INT 21h, AH=01h.3.

Push each character onto the stack for storage.4.

Optionally, display the characters or process them further.5.

Key Data Structures



A buffer (array) to store the entered characters, if needed.

A counter to keep track of how many characters are entered.

Step-by-Step Assembly Code Explanation

1. Setup and Data Segment

Begin by defining data segments, if necessary, to hold messages or buffers.
For simplicity, we can focus on the code segment.

2. Display Prompt Message

Use INT 21h, AH=09h to display a message prompting the user to enter five
characters.

3. Loop to Read Characters

Use a register (e.g., CX) as a counter initialized to 5.1.

In each iteration:2.

Invoke INT 21h with AH=01h to read a character.

Push the character onto the stack.

Decrement the counter.

4. Ending the Program

After reading the five characters and pushing them onto the stack, the
program can display the characters in reverse order by popping them or
perform other processing. Finally, terminate the program gracefully using INT
21h, AH=4Ch.



Complete Example Code

; Assembly program to read 5 characters from user and push each onto stack
.MODEL SMALL
.STACK 100h

.DATA
promptMsg DB 'Enter 5 characters: $'
newline DB 13,10,'$'

.CODE
MAIN PROC
; Initialize DS register
MOV AX, @DATA
MOV DS, AX

; Display prompt message
LEA DX, promptMsg
MOV AH, 09h
INT 21h

; Initialize counter for 5 characters
MOV CX, 5

READ_LOOP:
; Read a character with echo
MOV AH, 01h
INT 21h
; Character is now in AL
; Push character onto stack
PUSH AX

; Decrement counter
LOOP READ_LOOP

; Optional: Display entered characters in reverse order
; For demonstration, let's pop and display them
MOV CX, 5
DISPLAY_LOOP:
POP AX
; AL contains the character
MOV DL, AL
; Display character
MOV AH, 02h
INT 21h
LOOP DISPLAY_LOOP

; Print newline
LEA DX, newline



MOV AH, 09h
INT 21h

; Terminate program
MOV AH, 4Ch
INT 21h
MAIN ENDP
END MAIN

Explanation of the Code

Data Segment

promptMsg: Message prompting the user to enter five characters.

newline: Carriage return and line feed for formatting output.

Code Segment

Registers are set up at the start: DS is initialized with the data
segment.

The prompt message is displayed using INT 21h, AH=09h.

A loop runs five times, each time reading a character via INT 21h,
AH=01h, which waits for a key press and echoes it.

Each character read is pushed onto the stack, effectively storing the
sequence in reverse order.

After input collection, the program pops each character from the stack
and displays it, demonstrating the Last-In-First-Out (LIFO) nature of
the stack.

The program ends gracefully by calling INT 21h with AH=4Ch, returning
control to DOS.



Practical Applications and Extensions

Processing User Input

Stored characters can be processed, validated, or manipulated.

For example, converting characters to uppercase, checking for specific
inputs, or storing in memory buffers.

Adapting the Code

Change the number of characters by adjusting the counter.1.

Use different input routines for more complex input (e.g., string2.
input).

Implement features like backspace handling or input editing.3.

Summary

In this article, we've explored how to prompt a user for five characters in
assembly language on the 8086 processor using DOS interrupt services. The key
steps involve displaying a prompt message, repeatedly invoking INT 21h with
AH=01h to read individual characters, pushing each character onto the stack
for storage, and optionally displaying or processing the inputs afterward.
Understanding these fundamental operations provides a solid foundation for
more complex assembly language programs, including user interfaces, data
processing, and system interactions.

Frequently Asked Questions

How can I prompt a user to enter 5 characters in
8086 assembly using AH=01h service?
You can display a prompt message using DOS interrupt 21h services, then use
INT 21h with AH=01h repeatedly to read each character, storing them



sequentially until five characters are collected.

What is the purpose of pushing each character onto
the stack after reading in 8086 assembly?
Pushing each character onto the stack allows for temporary storage of input
characters, enabling easy retrieval or processing later, and helps in
maintaining data order or preparing data for further operations.

How do I modify the assembly code to read exactly 5
characters from the user?
Implement a loop that runs five times, each time calling INT 21h with AH=01h
to read one character, and after each read, push the character onto the
stack. Exit the loop after five iterations.

Can I display a custom prompt message before reading
user input in 8086 assembly?
Yes, you can load the message address into DS:DX and call INT 21h with AH=09h
to display a string, then proceed with reading characters using AH=01h.

What are some common pitfalls when prompting for
input and pushing characters in 8086 assembly?
Common pitfalls include not properly initializing segment registers,
forgetting to null-terminate strings, overwriting data on the stack, and not
handling input buffer correctly, which can lead to incorrect input
processing.

How can I retrieve and display the 5 characters
stored on the stack after input collection?
You can use POP instructions in reverse order to retrieve each character from
the stack, then use INT 21h with AH=02h to display each character back to the
user.

Additional Resources
Write Assembly Code 8086:1. Prompt A User To Enter 5 Characters Using AH 01h
Service Routine2. Push Each

When exploring the fundamentals of assembly language programming on the Intel
8086 processor, one of the foundational exercises involves interacting with
the user through input and output routines. In particular, prompting a user
to enter characters and processing those inputs is an essential skill for



understanding how low-level communication works within the CPU and its
associated hardware. The task of prompting a user to enter five characters
using the AH=01h service routine, and then pushing each of these characters
onto the stack, provides invaluable insight into interrupt handling, register
management, and memory operations in 8086 assembly language. In this detailed
review, we will explore this specific programming task thoroughly, breaking
down its components, discussing the underlying concepts, and evaluating the
key features and potential pitfalls of implementing such routines.

---

Understanding the 8086 Assembly Environment and
the INT 21h Service Routines

Before diving into the specific code implementation, it is important to
understand the environment in which the 8086 processor operates and how DOS
interrupt services facilitate input and output operations.

8086 Architecture and DOS Interrupts

The 8086 microprocessor, introduced by Intel in the late 1970s, is a 16-bit
CPU that forms the core of many early personal computers. Running under DOS,
programs interact with hardware and system services primarily through
software interrupts, most notably INT 21h. These interrupts serve as gateways
to a variety of functions, including character input/output, file handling,
memory management, and more.

The INT 21h Service Routine

The INT 21h interrupt, when called with specific AH register values, provides
access to a comprehensive set of DOS functions. For character input, the
AH=01h service is used:

- AH=01h: Read a character from standard input, with echo. The character is
returned in AL.

This service waits for a keypress and, upon key press, echoes the character
to the screen, returning the ASCII code in AL.

---



Prompting User for 5 Characters: The Core Logic

The primary goal here is to prompt the user to enter five characters, one
after the other, and then process each input individually. This involves:

- Displaying a prompt message (optional but recommended).
- Using INT 21h with AH=01h to read each character.
- Storing or processing each character immediately or after all inputs are
received.
- Pushing each character onto the stack for further processing.

The key points involve setting up the environment, looping for user input,
and managing the stack.

---

Step-by-Step Breakdown of the Assembly Routine

Let's analyze how such a routine can be structured in assembly language,
focusing on readability and correctness.

Initializing and Displaying a Prompt

Although optional, displaying a prompt helps users understand what is
expected. This can be achieved via INT 21h, AH=09h (display string), or by
printing characters directly.

```assembly
; Example prompt message
prompt_msg db 'Please enter 5 characters:', '$'
```

To display this, load the address into DX and invoke INT 21h with AH=09h.

```assembly
mov dx, offset prompt_msg
mov ah, 09h
int 21h
```

Looping for User Input

Set up a loop that repeats five times, each iteration:



- Calls INT 21h with AH=01h to get a character.
- Echoes the character automatically.
- Pushes the character onto the stack.

```assembly
mov cx, 5 ; Loop counter for 5 characters
input_loop:
mov ah, 01h ; Read character with echo
int 21h
push ax ; Push the character (AL in AX) onto stack
loop input_loop
```

Note: Since INT 21h with AH=01h returns the character in AL, pushing AX is
acceptable, but typically only AL is relevant here.

Managing the Characters after Input

After input, the characters are stored on the stack in reverse order (last
entered is at the top). Depending on your goal, you might want to process or
display them in order.

---

Features and Pros of Using INT 21h AH=01h for
Character Input

- Simplicity: The routine is straightforward to implement and understand.
- Echoing: The character is automatically echoed to the screen, providing
immediate user feedback.
- Compatibility: Standard DOS service, portable across DOS-based systems.
- Low-Level Control: Provides fine control over input processing.

---

Limitations and Challenges

- Blocking Operation: The routine waits until a key is pressed, which might
not be suitable for real-time applications.
- Limited Input Validation: The routine captures all keypresses, including
special keys like function keys, which may require additional handling.
- Stack Management: Pushing characters onto the stack without corresponding
pops can cause stack overflow if not managed properly.
- No Input Buffering: Input is processed one character at a time, with no way



to handle backspaces or editing.

---

Enhancements and Best Practices

- To improve user experience, implement input validation or editing features.
- Use a buffer in memory to store characters before processing.
- Clear the stack after processing to prevent overflow.
- Use meaningful prompts and instructions.

---

Sample Complete Program Outline

```assembly
.model small
.stack 100h

.data
prompt_msg db 'Please enter 5 characters:', '$'

.code
main:
mov ax, @data
mov ds, ax

; Display prompt
mov dx, offset prompt_msg
mov ah, 09h
int 21h

mov cx, 5 ; Loop counter for 5 characters
input_loop:
mov ah, 01h ; Read character with echo
int 21h
push ax ; Push the character onto the stack
loop input_loop

; Optional: Process the characters (pop and display)
mov cx, 5
display_loop:
pop ax
mov dl, al
mov ah, 02h ; Display character
int 21h



loop display_loop

; Exit program
mov ah, 4Ch
int 21h
```

This program prompts the user, collects five characters, then displays them
in order.

---

Conclusion and Final Thoughts

Writing assembly code for the 8086 processor that prompts a user to enter
five characters and pushes each onto the stack demonstrates fundamental
concepts like interrupt handling, register usage, and stack operations. While
the routine is simple in its core logic, it provides a solid foundation for
understanding more complex input/output mechanisms in assembly language
programming. The use of INT 21h, AH=01h, exemplifies how DOS services
facilitate interaction between software and hardware at a low level, making
such routines essential learning tools for aspiring assembly programmers.

Pros and Features Summary:
- Easy to implement and understand.
- Automatic echoing of input characters.
- Direct control over hardware interaction.
- Useful for learning stack operations and input handling.

Cons and Limitations:
- Limited input validation and editing.
- Potential for stack overflow if not managed carefully.
- Blocking input may not suit all applications.
- Does not handle special keys or complex input scenarios.

In conclusion, mastering this routine equips programmers with essential
skills to build more sophisticated assembly language programs, laying the
groundwork for developing device drivers, embedded systems, or operating
system components. Whether for educational purposes or practical application,
understanding how to prompt for input and manipulate data at this level is a
vital step in the journey of low-level programming mastery.
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