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Laboratory 07
Programming the Screen

CO 2103 Assembly Language
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Objective

AL programming for Screen

-programming screen in text and graphics modes

-INT 10h for setting video mode

-manipulating video memory and registers
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About the screen
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Two modes

• Depending on program requirement, the PC screen can 
be set to one of the two modes:

– text – color, b/w

– graphics – color, b/w, different size

• Function AH=00h of INT 10h is used to set the video 
mode, commonly used modes are:

– AL=03 80x25 16 color text

– AL=12 640x480 16 color graphics

– AL=13 320x200 256 color graphics

• Refer 
http://www.htl-steyr.ac.at/~morg/pcinfo/hardware/interrupts/inte6l9s.htm

http://www.htl-steyr.ac.at/~morg/pcinfo/hardware/interrupts/inte6l9s.htm
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Text mode

• Video buffer starts at 0B800h

• For screen size of 80 columns x 
25 rows of text
– think of the screen as a grid of 80 x 

25 cells, each cell contain a 
character

– two pieces of information for each 
character: color and character

– 2 bytes are needed to store each 
character information – total of 
80x25x2 = 4000 bytes in the buffer

– 2 consecutive bytes (starts at 
0B800h) represent a character on 
screen

 

ABCDEFGHIJKLMNO 

ABCDEFGHIJKLMNO 

ABCDEFGHIJKLMNO 

ABCDEFGHIJKLMNO 

ABCDEFGHIJKLMNO 

ABCDEFGHIJKLMNO 

ABCDEFGHIJKLMNO

PQRST 

0B800 CHAR 

0B801 COL 

0B802 CHAR 

0B803 COL 

0B804 CHAR 

0B805 COL 

0B806 CHAR 

0B807 COL 

  

  

  

  

  

  

  

  

memory 

screen 
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Graphic mode - 1

• Video buffer starts at 0A000h

• For screen size of 320 x 200 pixels, 256 colors (mode 
13h)
– think of the screen made up of 200 rows of 320 dots (pixels)

– to draw on the screen, we simply change the color of relevant 
dots/pixels

– the color for the pixels can be chosen from a palette containing 
256 colors – each color (position 0-255) is stored with 3 
information: red, green, blue intensities (0-63 each)

• theoretically, there are 64*64*64=262144 possible colors

• however, only 256 colors can be stored on the palette and be 
used on the screen at any one time

• programmer can set the palette colors by writing to relevant 
hardware port registers
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Graphic mode - 2

– the video buffer has 320 x 200=64000 bytes, starting from 
0A000h

• each byte corresponding to 1 dot/pixel on the screen

• the byte store the color (0-255 from the palette) for the 
particular dot/pixel on screen

 0A000 COL 

0A001 COL 

0A002 COL 

0A003 COL 

0A004 COL 

0A005 COL 

0A006 COL 

0A007 COL 

  

  

  

  

  

  

  

  

memory 

(video buffer) 

screen 

(pixels) 

color palette 
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Steps – programming the screen
(graphic mode)

 

S TA R T  

S e t V id e o  M o d e  

S e t P a le tte  C o lo rs  

P o in t to  V id e o  B u ffe r  

D ra w  p ix e ls  

Task 5 will elaborates on these steps
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Exercises - 1

• Task 5: Read the article “VGA Programming” 
(from moodle)

• Task 6: Write and test the following programs 
(from moodle) to deal with colored text:
– text.asm

– looptext.asm

– coltext.asm
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Exercises - 2

• Task 7: Write and test pallete.asm (from 
moodle) to change color palette

• Task 8: Write and test the following programs 
(from moodle) to deal with pixels:
– pix.asm

– drawpix.asm

• Refer to article in Task 5, resources in moodle
and lecture slides for above tasks
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Useful Information
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Intel 16-bit registers

CS

SS

DS

ES

Segment

BP

Index

SP

SI

DI

AH

BH

CH

DH DL

CL

BL

AL

General Purpose

Status and Control

Flags

IP

AX

BX

CX

DX
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32-bit registers (Intel 386+)

CS

SS

DS

ES

Segment

IndexGeneral Purpose

Status and Control

Flags

IP

EAX

EBX

ECX

EDX

EFLAGS

EIP

AX

BX

CX

DX

FS

GS

data

 code

stack

31 0
BPEBP

SPESP

ESI

EDI

SI

DI
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Map of the first Megabyte of PC 
memory

• Note how system data 
are organized in the 
memory

• You will be accessing the 
video graphics buffer and 
color text buffer in the 
exercises

(Availible RAM for

transient programs)

Inter rupt Vector Table

DOS Data Area

Software BIOS

DOS Kernel, Device Dr ivers, Etc.

Resident par t of COMMAND.COM

Transient par t of COMM AN D.COM

Video Graphics Buffer

MDA Text Buffer

Color Text Buffer

Reserved

ROM BIOS

(end of address space)

00000

00400

9FFFF

A0000

B0000

B8000

C0000

F0000

FFFFF

Address

640K RAM
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