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�����Y�XXXXX+���	�� XXXXX�*�?+XXXXX��zXXXXX���| �:XXXXXR�	�)XXXXX*�����XXXXX���	�	_XXXXX̀�3	45+XXXXX�	�)XXXXX*��XXXXXR+ToLF1�	r0�

~��\Q��Y�+��]�345+.��g0������+@Q��� F� 4̂!������T+!���I�6[��
�]��
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 �>

$K$� �
!����	��������	�
�����	���"/		

 

bD�� 1 

�AXXXXXXX�	���34XXXXXXXJ�BIOS�)XXXXXXX*�,XXXXXXX@�����[XXXXXXX����!XXXXXXX����	�����XXXXXXX���	��XXXXXXX�����	���XXXXXXX �
XXXXXX̀�4XXXXXX�F��XXXXXX����	� _̂00���.XXXXXX��	�)XXXXXX*�AL�XXXXXX�	��XXXXXX��D���SCANE CODE �)XXXXXX*�

���.XXXXXX��	AH������AXXXXXX�	�+�	�4XXXXXX���C�M4+XXXXXX�	�4XXXXXXRM�dXXXXXXFi*�j�_XXXXXX����01H, 00H��XXXXXXH�5�	�
��XXXXXXXXX!I�J����16H�XXXXXXXXXQ��BIOS��XXXXXXXXX��J�	�)M4+.XXXXXXXXX��	�(��XXXXXXXXXF�T�	�4��XXXXXXXXX��00�)XXXXXXXXX*�AL���

�345+.F��J��U�	� _̂\�256�-4�4G�-��� ���

 

bD�� 2		
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bD�� 5��
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�� 

� �
!>����	�#�	��16H��	�'(�BIOS /���

��� �#��.�	00H?���������	�
����)@	�AB��

����XXXXXXXXXX!I�J��	�}4XXXXXXXXX�����4XXXXXXXXXRM�16H����)XXXXXXXXXX*�	b�XXXXXXXXXG���V�XXXXXXXXXX���	�
�XXXXXXXXX]�	riXXXXXXXXX*�
�XXXXXX�	BUFFER������XXXXXXF�T�	�/XXXXXX�0� �̂XXXXXX��������XXXXXX\R��dXXXXXX*_��?+XXXXXX��
iXXXXXX*���	r0��XXXXXX���)M4+.XXXXXX��	�(�

��	�tF�]BUFFER�(��F�T�	�/�0����J�	�-b�M0�?h�%�8bP	�L�s+F	�?+���oL�*���

��� ��#��.�	01H?���������	�
����)@	�AB��

��,XXXXXX@����S��.XXXXXX�	�A��XXXXXX+�	��XXXXXXK������XXXXXX���	��XXXXXX����-C	�XXXXXXJ���[XXXXXX���A��XXXXXX+�	�	_XXXXXX̀�3�XXXXXXJ�
�A��XXXXXX+�	�pXXXXXX@M�/XXXXXXQM00H�XXXXXX�	�,XXXXXX��V�XXXXXX���	�V_XXXXXX��?+XXXXXX��g�BUFFER�3kXXXXXXM0�?+XXXXXX����

�	�����:XXXXXX+�	�?XXXXXXQM�SXXXXXX��I�,XXXXXXM�(��XXXXXXF�TBZEROFLAG�E����4XXXXXX�	��	�����.XXXXXX��
�XXXXXX]�	riXXXXXX*
������,XXXXXXXX���XXXXXXXX]���XXXXXXXX�����.XXXXXXXX]�!��	��XXXXXXXX����	�)XXXXXXXX*���V�XXXXXXXX���4XXXXXXXXG���gAL,AH�/XXXXXXXXQM�

�dU6N�?���_�	�Y�+���	�,M�����Q!���

��� �#��.�	02H ?�<=�.�	��������)@	�AB��

�����zXXXXXX���?@�+XXXXXX�	�����XXXXXX����XXXXXX����-C	�XXXXXXJ��3�XXXXXXJ���XXXXXX\*��XXXXXX�Q+5���XXXXXX�\��A��XXXXXX+�	�	_XXXXXX\�
�A[XXXXXXF02HXXXXXX*����.XXXXXX��	�)AH ������.XXXXXX��	�)XXXXXX*��XXXXXX����	�"�!XXXXXX �4XXXXXX�F���AL�4XXXXXX!��

���������4XXXXX�	��	�����.XXXXX��"�!;XXXXX�	�)XXXXX*�zXXXXX��K�	�tXXXXXT�	�
�XXXXX]�	r0�%�XXXXXK��	���TXXXXX��/XXXXXQM���C�M4+XXXXX�g	
��Y�XXXXXX+���
iXXXXXX*ALT�����(�	�XXXXXX��)XXXXXX*�4XXXXXX����	_XXXXXX̀��XXXXXX����	�"�!XXXXXX �
	��XXXXXX�QM�#�6[XXXXXX��TSR�

L	��+�����������	������� ����)+�	��

 

F���� 	�-1		
B�A�	�+�	�C�M4+�	�4RM��!����	��������	�(�b01H-11HE�		



www.manaraa.com

 

 �'

�K! �&��C��KEYP.PAS/�		

������ �;XXXXXX�	��XXXXXX��	u�/XXXXXXQM�v �XXXXXX!���XXXXXX\*�3�XXXXXX\��	�,XXXXXX��b4XXXXXX!��(��XXXXXXF�T�	�	_XXXXXX̀�3�XXXXXXJ�
��������	������/R���	1��

INSERT , CAPSLOCK , NUMLOCK� 

�������XXXXXX���	��XXXXXX�����XXXXXX����)XXXXXX*�?XXXXXX\��	_XXXXXX̀��XT�XXXXXX�b�/XXXXXXQM���XXXXXX���g��XXXXXX\FW���	b�
�����XXXXXXX���	��XXXXXXX����)XXXXXXX*��XXXXXXX�]AT� _̂XXXXXXX\��)��XXXXXXX��	�AXXXXXXXN��	��XXXXXXX*�!���XXXXXXXRR@���g�)��XXXXXXX+������

��������	��

���A��XXXXXXX+�	��UXXXXXXX�	����XXXXXXX����	�"�!XXXXXXX �-C	�XXXXXXXJ��(��XXXXXXXF�T�	�3�XXXXXXXJ�02H��XXXXXXX��\��?+XXXXXXX����
������XXXXX\+����AXXXXX��SXXXXX*	�++��� �;XXXXX�	�/XXXXXQM��XXXXX̀��6������XXXXX+T�	� _̂XXXXX̀��XXXXX����9XXXXXD	���3kXXXXXM��}kXXXXXh

��

�����(��XXXXXXXXF�T�	�3�XXXXXXXXJ���XXXXXXXX�\��	� _̂XXXXXXXX̀�/XXXXXXXX�0��*�XXXXXXXXNP���������XXXXXXXX���	��XXXXXXXX����-C	�XXXXXXXXJ��
���A��XXXXX+�	�3	45+XXXXX���01H��������XXXXX�	�)XXXXX*�V�XXXXX���b�XXXXXG��� XXXXX�*�?+XXXXX��zXXXXX���BUFFER��)XXXXX*���

��jXXXXX�r���4XXXXX�4G�,XXXXX���XXXXX����	�"�!XXXXX �� ���XXXXX��(��XXXXXF�T�	�%���/XXXXX�0�nXXXXX�J�� b̂�XXXXXG��34XXXXXM��XXXXX���
���)XXXXXXX*�-�XXXXXXX�8W	�-�XXXXXXXU5�	��XXXXXXX���� �;XXXXXXX�	�/XXXXXXXQM��	�XXXXXXX�6+�	��XXXXXXX]�L�XXXXXXX\lP��XXXXXXXJQ��,�XXXXXXXN

XXXXXX��zXXXXXX����!XXXXXX����	�����XXXXXX���	�-���XXXXXX �� XXXXXX�*�)XXXXXX̀�(��XXXXXXF�T�	�(��XXXXXXF�T�	�f�[256�/XXXXXX�	�
�A����Y�+���b�G���)M4+.��	�A��+�	�3kMP�-���;�	��

�)XXXXXXX*�����XXXXXXX��Q��,̀ 	�XXXXXXX�	�AXXXXXXXN��	��XXXXXXX\s��(��XXXXXXXF�TQ��_XXXXXXX��R��)��XXXXXXX+�	��@;XXXXXXX�	�)XXXXXXX*
�� �;�	�/QM�dN�M���� F����+]���F�@�0�����Q!�	���R����	����	n�	��

 

F���� 	�-2		
<�
c��1��4Q���	�)*�b�G���(��F�T�	   ….\PROGRAMS\C 

  �fQ��	�1TYPMC.C 
 �4Q���	�)*�%�@��T�	��6Q��b�G���dF	���]���� �/PROGRAM\PAS 
  �fQ��	KEYP.PAS 
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�� 

�K# ��	�'(�)���D�#�	��BIOS/�		

���3�XXXXXDLW���AXXXXX�	�+�	� _̂XXXXX̀�V�XXXXX!�10H , 11H, 12H ��p�RXXXXX���XXXXX�!����
�A�	�+�	�d����!���_�	�~�Q�W	00H , 01H , 02H���

�AXXXXX�	�+�	�,�XXXXX��$�XXXXX��	00H, 01H ��?+XXXXX��)XXXXX+�	�-���;XXXXX�	�,�[XXXXX+���XXXXX\�	��sF���
�����������XXXXXX�6�	�����XXXXXX���	���XXXXXX�����	���XXXXXX �A�XXXXXX��+��| �XXXXXX8��@;XXXXXX��SXXXXXXTU��	_XXXXXX̀����XXXXXX\M�GL0

�)*�-b�G��XT�� ��

�AXXXXX�	�+�	��XXXXXh����10H , 11H �A��XXXXX+�	�fXXXXXQ+5�����XXXXX̀�a�sF�12H �,XXXXXM�
02H �Q!��4XXXXX�!��4XXXXX�4��	�A��XXXXX+��*��XXXXX!G���	��XXXXX��+R�	�)XXXXX*��"�!;XXXXX��V�XXXXX!���XXXXX�Q+5����XXXXX�

����XXXXXX���l��	�����XXXXXX��Q��)��XXXXXX��	�AXXXXXXN��	�,XXXXXXM���XXXXXX��Q!��/XXXXXXQM���XXXXXX+�����AXXXXXX����	��XXXXXX����	
�������XXXXX���/XXXXX�0��*�XXXXXNP��ALT , CTRL�����XXXXX̀��J��g�)XXXXX+�	���)XXXXXR����	����L�.XXXXX��	�

�?�4J�	������	�"�! ��

 

F���� 	�-3		

b�9�+		

��T�	�	_XXXXXXX̀�3�XXXXXXXJ�������XXXXXXX�	�A��XXXXXXX��3	45+XXXXXXX��������XXXXXXX���	��XXXXXXX�����-C	�XXXXXXXJ��(��XXXXXXXFBIOS�
B10H�E��XXXXXXX�	�-���XXXXXXX �v �XXXXXXXM�ASCII�XXXXXXX�	��SCAN��,XXXXXXX���84XXXXXXX��	�V�XXXXXXX�Q���XXXXXXXQ��J��	�

������XXXXXXX���	��XXXXXXX����y������XXXXXXXM�������XXXXXXX�GL�5�	�����XXXXXXX��Q���XXXXXXXQ��J��	�-���;XXXXXXX�	�v �XXXXXXX!���XXXXXXX\*
��������	������/QM�-�*�+��	��������	MF_II���

�������XXXXXFL�J���I�.XXXXXT���345+.XXXXX�Q��,XXXXX@���zXXXXX����XXXXX�	�AXXXXX�	�BIOS ��AXXXXX���!XXXXX����	�
����Y�XXXXXXX+���	�Z6[XXXXXXX��345+.XXXXXXX��	�3�XXXXXXXJ��/XXXXXXX+��_XXXXXXX��R+�	�	_XXXXXXX̀���+.XXXXXXX������XXXXXXX�b�!�	�AXXXXXXX�	�+�	

ESC���
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F���� 	�-4		

��	�-��� ��\s��S��.�	��@;�	ASCII��	��SCAN���b�!�	�VL���Q���1 2 3 4����

 

��!����	�VL����	� )�	�+�	�/QM 


c�<��1��4Q���	�)*�b�G���(��F�T�	   ….\PROGRAMS\C 
  �fQ��	�1MF2C.C 

��

���	-���.�	
��	���&�%�	�d45�BIOS+			

������������XXXXXXX���	��XXXXXXX����-L	b0��XXXXXXXG��,XXXXXXX���	�XXXXXXX�6+��)F�XXXXXXX�h�����XXXXXXX���	��XXXXXXX����jXXXXXXXQ��
������XXXXXX�����XXXXXX!I�J��(��XXXXXX!��,�XXXXXX��%�:XXXXXX�g	������XXXXXX���	B��XXXXXX!I�J��	09H�E����XXXXXX����AXXXXXX�	���

��	�������BIOSB���!I�J��	16HE���

�����XXXXX�	�(�	�XXXXX���XXXXXG��,XXXXX��-4XXXXX�����g�XXXXX�+��	� _̂XXXXX̀TSR����XXXXX�M��XXXXXJ��I��XXXXX�6��)XXXXX+�	�
������XXXXXX���	��XXXXXX������XXXXXX!I�J��y������XXXXXX���!����XXXXXXD�I�4XXXXXX���
��,XXXXXX@����XXXXXX�b�!�	�(�	�XXXXXXT�	�/XXXXXX+�

��g��+��	� _̂̀��

���	� _̂XXXXXX̀�,XXXXXX��,�M�XXXXXXF�AXXXXXX���JT.XXXXXX��f��XXXXXX+��345+.XXXXXX��	�
0��	�XXXXXX�6+�1��XXXXXX����tXXXXXX���
��!����	��������	�����������t������������	�������
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�2 

��XXXXXXX�	uP	�
	�XXXXXXXRMB19H�E�����XXXXXXX�	�-���XXXXXXX �%�XXXXXXX8b0�4XXXXXXXRM�345+.XXXXXXX��	�tXXXXXXX��T�	��XXXXXXX̀
ASCII��Y�XXXXXX+���	�AXXXXXX��ALT���XXXXXX��D��	��XXXXXX��Q�	������3�XXXXXXDLW	�����XXXXXX���Z6XXXXXXN�?+XXXXXX����4XXXXXXR!*

�t��T�	�	_̀�)*��84��	�b�@�	�
n5����

���XXXXXXXX�����XXXXXXXX!I�J���g�XXXXXXXX�+���
	�XXXXXXXX�	�����XXXXXXXX�BIOS��XXXXXXXX�a�J�	�,�XXXXXXXXN��Q�.XXXXXXXX��
����+�	1��

��

 

bD�� 6		

BUFFER��������	������1��

��XXXXXXXXXXX�	uP	�,���XXXXXXXXXXXRM�)XXXXXXXXXXXQ��)XXXXXXXXXXX+�	��XXXXXXXXXXXhkK�	��g�XXXXXXXXXXX�+��	1AH,1CH,1EH�
�����XXXXXX���	��XXXXXX������.XXXXXX����4XXXXXX�������XXXXXX���	��XXXXXX�����XXXXXX!I�J��(��XXXXXX!��
��zXXXXXX��B��XXXXXX!I�J��	

09H�E�����,XXXXXXX@���zXXXXXXX����Y�XXXXXXX+����XXXXXXX]��U6XXXXXXXN�
nXXXXXXX5���3	45+XXXXXXX�����XXXXXXX\�C	�D���XXXXXXXJ�TU+Q�
��	��������������!I�J�BIOS�(16H)���

�
	buffer�����XXXXXXXXX]�)XXXXXXXXXRT������XXXXXXXXX���	��XXXXXXXXX����buffer�)XXXXXXXXXJQ���y��345+.XXXXXXXXX���_XXXXXXXXX�	
��	�/�0�VL����	����+@�buffer�tD��	�p�R��dR���\�C	�D����

������XXXXXX�	�	_XXXXXX̀�)XXXXXX*�VL�XXXXXX���	�,�nXXXXXX5+���XXXXXXJ��I��[XXXXXX*��tXXXXXXF�]��XXXXXX�	4T�	�)XXXXXX*buffer�
����Q.XXXXXXQ.+�	��XXXXXXJ��U�	�)XXXXXX̀B����)XXXXXX*�)F�XXXXXXK�	�V�XXXXXX���	��%�W	�AXXXXXXD���	�)XXXXXX*�%�W	�V�XXXXXX���	
��	_XXXXX@̀��)F�XXXXXK�	�AXXXXXD���	�E�������dXXXXX!D���,XXXXX��/���XXXXX��%�W	�V�XXXXX���	�-C	�XXXXXD�?+XXXXX��
��4XXXXX!T*

7�8W	�VL����	���J����	u0�?+���%�W	� 

�����g�kXXXXX�M�nXXXXX�R���XXXXX\F��g0�4XXXXX�G��@;XXXXX���XXXXX�!���XXXXXJ��U�	� _̂XXXXX̀�
��,XXXXX��?o�XXXXX�	�/XXXXXQM
��������XXXXX]�)XXXXX*�dXXXXXFW�(��XXXXX!�Q���T.XXXXXR����dXXXXX���XXXXXG��������XXXXX��V�XXXXX����XXXXX\�*���XXXXXJ��-�XXXXX��y�
��9XXXXX��

������XXXXXXX�	�)XXXXXXX*�7�XXXXXXX8W	�VL�XXXXXXX���	��XXXXXXX]�{�XXXXXXX�+�buffer�y����XXXXXXX�	�345+.XXXXXXX���j�_XXXXXXX�buffer�

	�XXXXXXX m��)XXXXXXXJQ��	�1��)��XXXXXXX+�	�V�XXXXXXX���	�dXXXXXXXR����J�XXXXXXX���_XXXXXXX�	�AXXXXXXXD���	�/XXXXXXX�0���;XXXXXXX��%�W	

�������4XXXXXX�4��	�)��XXXXXX+�	�V�XXXXXX���	�dXXXXXX�*�9+@�XXXXXX���_XXXXXX�	�
�XXXXXX@��	�/XXXXXX�0���;XXXXXX��)F�XXXXXXK�	��� _̂XXXXXX\��
g4���	� m��	�{��++���J��U�	�Q����Q8	4�	�����+���	�,��buffer���
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 �<

���������.XXXXXXXX��	��XXXXXXXX�	4��/XXXXXXXX�0�
	�XXXXXXXX m��	�
	_XXXXXXXX̀�,XXXXXXXX��kXXXXXXXX]���;XXXXXXXX���XXXXXXXX�	4T�	�)XXXXXXXX*
���V��������+]��-C	�D��]�A��d+��\F�� �̂�����
�]��+�����

�����XXXXXX�	��XXXXXX��\F�/XXXXXX�0�
	�XXXXXX m��	�kXXXXXX]��:XXXXXX����4XXXXXXRMbuffer��/XXXXXX�0��XXXXXX�\�b�M0�?++XXXXXX��
��	���	4�buffer��

?�	�)�O�����a	4�	�� m��	��]����,����	�buffer)JQ��	���

b�9�� 1� ,�� ��J��� �_�	� )��+�	� V����	� ��	u0� 
	�RM� 
�� v �+*	buffer ��������	� �����
�̀B1AH �E���	����\F� �̂�����,�+����� m��	�{��+��d�C	�D�?+�������buffer���

 

F���� 	�-5		

��XXXXXX m��	�AXXXXXX��C);XXXXXX�	�pXXXXXX�F�}4XXXXXX��B1CH�E�)��XXXXXX+�	�AXXXXXXD���	�/XXXXXX�0���;XXXXXX���_XXXXXX�	
����XXXXX�	�)XXXXX*��XXXXX�8W	�V�XXXXX��Q�buffer�������)XXXXX*�
n5�XXXXX���XXXXX8e�Y�XXXXX+���345+.XXXXX��	�Z6XXXXXN�	riXXXXX*

����XXXXX�	��XXXXX��\F� �̂XXXXX�����,�+��XXXXX���XXXXX m��	�{�XXXXX�+��_XXXXXa4RM�AXXXXXD���	�	_XXXXX̀buffer��4XXXXXD�tXXXXXF�]�	riXXXXX*�
��XXXXXXX8e�)XXXXXXX*�-4XXXXXXX�4G�Y�XXXXXXX+����U6XXXXXXXN�tXXXXXXXFn8word�XXXXXXX�	�,XXXXXXX��buffer�b�!�XXXXXXX���̀4XXXXXXXRM�

��	���	4��/�0���;���� m��	buffer���

	r	������)XXXXXXXX*�
nXXXXXXXX5���,�+��XXXXXXXX��c�XXXXXXXX+���V�XXXXXXXX����XXXXXXXX]buffer������XXXXXXXX���	��XXXXXXXX�����y
�Q��%�W	�t��T�	ASCII CODE �Q��)F�K�	��SCAN CODE���

����XXXXXXXX�	�	_XXXXXXXX̀���XXXXXXXX m��,�XXXXXXXX���XXXXXXXXDk!�	�
	buffer���b4XXXXXXXX�+��)XXXXXXXX+�	�dXXXXXXXX+����,�XXXXXXXXT��
�,����+�	�,�I�;���1��

• ����J�	�p�F�,�� m��	�k@��
�]�	r	�y�����	��������.��
��)R!��	_̀�L�*��� 
• ���	4T�	�� m��
�@��p�F��6;��
��%��������\R�	�� m��
�]�	r	�yC)Q��� m��	�
��)R!��	_̀ 
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�= 

�,�[+�buffer��������	������32byte�d�*�
n5���,�+����c�+���V�����]�
��������y	r	��
�Q��,@��buffer�,�n5��16��	�V�����G��,��	_̀�V����ASCII��b�!�	��y�b�]��G��,�����
�������	�
�@����!����	��������	ASCII CODE ����.��� �����JQ�B0� E�V����	�b�]�
W

S�k�	�t��T�	�)*�
�@��)Q!��	��

	'��buffer	-���.���	
��	+		

�AXXXXXXXXN�+�buffer�����XXXXXXXX�	ug	�
	�XXXXXXXXRM�)XXXXXXXX*�����XXXXXXXX���	��XXXXXXXX�����B1EH��E�
�XXXXXXXX]�
�?��:XXXXXX��9TXXXXXX��	_XXXXXX̀B2 buffers�E��
�XXXXXX�JQ��y��AXXXXXXD����?XXXXXX���
k!��XXXXXX��
	�XXXXXX m���*

buffer��G���	�4RM�
	��6+���������	��������

b�9�+	NOKEY.C 

�����XXXXX�	��g�XXXXX�+���XXXXX���!���XXXXX���]�,�XXXXXT��(��XXXXXF�T�	�	_XXXXX̀BIOS �y���A��XXXXX��345+.XXXXX��
���7�XXXXXX+���fXXXXXX�sR+�����XXXXXX���W	�����XXXXXX���	��XXXXXX�����XXXXXX���T��	4XXXXXXG�3�XXXXXX̀buffer ��XXXXXX����

��������	��

���������XXXXXXX��\�����XXXXXXX�Q��	�V_XXXXXXX��345+.XXXXXXX��	�%��XXXXXXX���
W�c�XXXXXXX+���jXXXXXXX���F���
�XXXXXXX]�	r	
�XXXXXDW	����)XXXXX*��XXXXXFn5��-b�:XXXXXJ���XXXXX�o�Y�XXXXX+����U6XXXXXN��XXXXX���4XXXXX����g�tXXXXXF���| 	buffer �

������XXXXXXXX���	��XXXXXXXX����y�����jXXXXXXXXQ���
���XXXXXXXXTD��4XXXXXXXXT��
��jXXXXXXXX���F����T5�XXXXXXXX���I�XXXXXXXX5�	�Y�XXXXXXXX+���	
���!�	�4�]O+���H�*�����345+.��	��

���XXXXXX�	�����XXXXXX����XXXXXX�����XXXXXX!I�J��
���XXXXXX���BIOS���	_XXXXXX̀��XXXXXXG��,XXXXXX���XXXXXX!����jXXXXXXQ���g��y
	r	��+.��	��TD�,��V�!��	�(��F�T�	�	_̀�v �6����)����345��

 

F���� 	�-6		

�XXXXXX�	�/JT�XXXXXX��V�XXXXXX������%�XXXXXX8b0�?+XXXXXX��?XXXXXX��	r0�(��XXXXXXF�T�	�	_XXXXXX̀�_XXXXXX��R��C�XXXXXXRh�buffer�
��XXXXXoL�*�y�����,XXXXX���XXXXX��u�R��b	4XXXXXMW	��XXXXX��+]�,XXXXX��C�XXXXX\+Fg	�4XXXXX!��10�/XXXXX�0�1��-L�XXXXXT!�	��9+@+XXXXX��

��@;������N���	�characters in keyboard buffer : <None>�����
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 �>

������XXXXX�	�)XXXXX*�Y�XXXXX+���	�	_XXXXX̀�
n5�XXXXX��_XXXXX��R+�	�C�XXXXXRh��Y�XXXXX+������Z6XXXXXN��XXXXX���XXXXX��buffer�
�N����̀ ���]�� �;�	�/QM��J��.�	�b	4MW	����+]�,��C�\+Fg	�4!���\s��1��

 

F���� 	�-7		

c�<��1��4Q���	�)*�b�G���(��F�T�	   ….\PROGRAMS\C 
  �fQ��	�1NOKEY.C 

, ��������	�
����
!>����
��5�&��C��/		

�kK����J��TU+�	������	45+�g	�,��4�4!�	��\���������	�������!I�J����48�(�	���
01��

• ��������	�������	���;����U����	�-�]	_�	�?������6+���G���	�4RMBKB BufferE 
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�)Q����]��\�k8�,�	n+�	�S�J������������	��������9����	��

	bDE�	h���Bit0	+]	r���������;��c	�8P	�-�Output Buffer���

• Bit0 ����1��/+����J��?��������Q!�������Q+���c�5�	�-�]	r�
�@�
���	��TD�,��
�	Port 60H�dFi*�-�]	_�	� _̂̀�-C	�D�?��%���)*���

-� �T��tT�	�	_̀����:��?+���-� �T� 

	)1�9��	h���Bit1	+	��Q���T.R����,@����%�W	�tT�	���M�p�F���!����;�Input Buffer��z��
�tT�	����D�tF�]�%���)*�dF����-�]	_�	� _̂̀�,�N��� ����9+@��
��A�U+.��,��dFi*���
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(�65�d�	
\2�	b���Typematic Rate+			

������/�0��\���Li��):5;�	�9����	�3�sF�3�J��)+�	�?@�+�	�����Q!��,��4�4!�	�,���,��
0
���T�]��R�\��,�+��Q!��4G����������	,���

�������	����Q��L	�@���M���%4!��b4����_�	��̀ �%�W	���W	�y�)+�	��.��	��	��� �b4M���
�d�JTF� �� Ln�	� /QM�Z6[F���4RM�j�r� �� 9����	� 3�sF�/�0��\Q����
���������	� ���Q��,@��

�I�6[���-b�M��QT����	�+�	�	_̀���>��F�K�	�)*��.��-��� ���)@����%4!��	�	_\��?@�+Q��
�	��
g�g0�_�R��,��V��� L̂	�@��?+���_�	�A��+�	�
��z���j�r�ZT[����F�@�0�j��R̀�
i*���a	�;M�
�@��

(��T��	�%k8�,�� 4̂�4����?+��b4���)R�u��H�*�4!���

����J��	�)a�RK�	�?D��	���L	�@+�	�%4!���\s��)��+�	�%�4��	�����a�Rh���;��	_̀�L	�@+�	�%4!��
0
��\�1��
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�-4M�D�
�4��L	�@+�	�%4!�����J����a�RK�	�3�DLW	�
���L�J�	��n�nM�4J+!��4D�/��W	��Q̀�Q�
�JT.�� y�)a�RK�	� ?D��	� ��L	�@+�	�%4!��,����Dk!�	�b4�����N��L��DkM� ��-4M�D�j��R̀�g

d�����J��	� � )̀ �z��K�	���)F�K�	���%�W	�,�+TQ����a�RK�	����J�	�
	�v ����)̀ ��A� ���tT�	
�)̀ �p��5�	���A�	��	B�����+�	��Dk!�	�9.��
�@��L	�@+�	�%4!��
i*�1��

Repeat Rate =( 8 + A ) * 2B * 0.00417 * 1 second-1 

�?@�+�	������RQ�L��4D�
�@F�
��4!���������	������/�0�d���L0�?+��	_̀�L	�@+�	�%4!��
0��
�9��R��	B34H�E��_�R��	�/�0�?+��%��LP	�	_̀��60H�����%k8�,���\Q��F�
��A�U+.F�,��,@

� )QT��W	� ���Q!�OUT��b�!�	�� y������ ����� -C	�D� ,�[+�� �JF� %�]������ 345+.F� 
�� 9��
�\h�4��34M����JR�	���F�@�0��T+5�����������	� �k]�/QM�%�]����T�	� 	_̀���M�?+��
��9����

,�Q����	�,�+��T�	� ��j�_��3�J����a	�G0�9+@F�
���R�QM�)��+��������N�����a	�GP	� _̂̀���R��
�)��+�	�)J*4+�	�ZU5����1��

��
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M����J���� �̂F�]r���/QM�S�TU+]�,��3�JF�V����������	����Q����	���%��L0�����]�,

�%��L0�%k8�,���������	�������M��������	�L	�@���M����	�+�	L���ZT[��%�K��	� 	_̀�%k8
ST�����*��F4G��9.���T��R��	�?�J�	��

���������+@����a	�G0�,M�-L�TM��̀ �(��F�TQ��)���W	�?.��	�
0Assembly��\+��l����
�Q�!��3��J�	�)̀�%��L	���a	�G0�,M� �̂F�]r���ST�����S*���������	����Q���	�+�	L�TQ��%��LP	��

�������	����Q��t�����~�+@��	�(��F�T�	�,���	�+�	L�T�	� _̂̀����D�����+��3�JR���RF��/�0��*�NP��
���	��6Q�C��+�����	����Q��?@�+�	���Q]�%��Li��d+�	4T��3�J���_�	���	_̀�)QT��W	�(��F���/�0��,���

�)��+�	�)J*4+�	�ZU5������N����̀ ���]��\���+�	L�T�	������?h1��
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�8b0�?+����8O+�	���Y�+���	�L	�@�����D�
0�(��F�T�	�C�M4+�	�4RM��	�+�	L�T]�(��F�TQ���\�
�,���
�@��
��9���?�J�	� _̂̀�����	�W	�L����,���_��R+�	>���	�/+���>�L	�@+�	��M�.���T.R����

�,�����Y�+��Q�>���	�/+�����8�+Q���T.R������


c�<��1��4Q���	�)*�b�G���(��F�T�	   ….\PROGRAMS\C 
  �fQ��	�1TYPMC.C 

0�� <=�.�	�E�G��~���	�-���������	�
����*r|�)}�"�	�@	�����AT���

	
�]̂ ��	���]��9��				+		

�������XXXXXXXX�	���-���XXXXXXX �/XXXXXXXXQM�4XXXXXXX�+!������XXXXXXXX���	��XXXXXXX����)XXXXXXXX*���a�[XXXXXXX�	���XXXXXXX�a�RK�	�
0
��XXXXXXX\a��I0�����\�C�XXXXXXXNPBSET/RESET�E�����XXXXXXXJ*	���	�����XXXXXXX���	��XXXXXXX����AXXXXXXX��9XXXXXXX��R���XXXXXXX��

����?D�XXXXX�	�)XXXXX̀� _̂XXXXX̀��XXXXX�	�W	�-���XXXXX ����XXXXX\�0EDH��	� _̂XXXXX̀��XXXXXJR��
��4XXXXX!�������@;XXXXX���XXXXX��Q!+
�tXXXXX���XXXXX]�����XXXXX�a�RK�	� _̂XXXXX̀��XXXXX����pXXXXX@!��tXXXXX����%�XXXXXH������XXXXX���	��XXXXX�����XXXXXs+R�����XXXXXH

������	�)*�C�[��)+�	����\R��4�	��)a�Rh�������K��B1�E��

�XXXXXXX�	�3�XXXXXXXJ��kKXXXXXXX�*BIOS�Y�XXXXXXX+���	��XXXXXXX�!���4XXXXXXXRM�CAPSLOCK��XXXXXXX��D��XXXXXXX!����
�������XXXXX����)XXXXX*��TXXXXX��R��	���XXXXX+T�	��XXXXX!G�AXXXXX��tXXXXX��T�	��XXXXX������4XXXXX�	��	����.XXXXX��)XXXXXQ8	b�?XXXXXQM��

�S*	���	�)a�RK�	�-C�NP��������	������/�0�4�	��	��

���XXXXXXXXXXK������XXXXXXXXXX���	��XXXXXXXXXX����4XXXXXXXXXX�4�+��345+.XXXXXXXXXX��	�3�XXXXXXXXXXJ��-b�XXXXXXXXXXMCAPSLOCK�
��������XXXXX��(��XXXXXF���C4XXXXX��4XXXXXRM�)@���XXXXX�������@;XXXXX���XXXXX\Q�!���
�XXXXX@�P���,XXXXX@�����XXXXX\�QM�Z6[XXXXX���

��������3kXXXXXXMW	�AXXXXXXD���
���XXXXXX������XXXXXX\Q�!�+��345+.XXXXXX��	�3kXXXXXXMP���XXXXXX�a�RK�	�-C�XXXXXXN0B����m.XXXXXX��	
�6��,XXXXXXM����XXXXXX�a�RK�	��XXXXXX��E����XXXXXX�	��	�XXXXXX�6+���XXXXXX!UD�)XXXXXX*��XXXXXX̀BIOS�����Q:XXXXXX�R����XXXXXX+T�	���

��̀���6���\.�	�,���T:���\�*��*��!���

��������� _̂XXXXXX��R��74XXXXXX��3�XXXXXXJ��%�@XXXXXX�����XXXXXX6Q��(��XXXXXXF�T��)D�4R:XXXXXX�	�ZXXXXXXU5��	�)XXXXXXQ���XXXXXX��*
�?s+R���@;�����a�RK�	�-C�N0����6+���

���XXXXXXXXXXXXXXXXX�̀�,�+�a	�XXXXXXXXXXXXXXXXXG0�(��XXXXXXXXXXXXXXXXXF�T�	�345+.XXXXXXXXXXXXXXXXX�SETFLAG,CLRFLAG�
���,XXXXXM�-L�XXXXXTM��XXXXX�\Q8b�������XXXXX�Q�M�C	�XXXXXG	�?+XXXXX�����XXXXX��QU��	�����XXXXX���	��XXXXX�����XXXXXK���tXXXXX��OR�

��@;�	�,��%��+��f��!+��d�QM��:�F��_�	�,̀ 	��	������	�"�! �A�1��

�BIOSTSBYTE : byte absolute $0040:$0017� 

��!I�J��	�C�M4+�����16�~�QU���̀ ���]����a�RK�	���������6��?+����� 


c�<��1��4Q���	�)*�b�G���(��F�T�	   ….\PROGRAMS\C 
  �fQ��	�1 LED.C 
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0�� �
|�s$��	�����	�E�="	����1����s$�?
���!�	�
1r�	��D	�-�B��
� ��	� �M�����A��
��!+����SK�TU+�	� 	_̀� u��Fi���R�D�4J�VGA�	_̀� ��\��
�]� z���

�%�@ g	� _̂̀��M�TI�?h�,����-�]	_�	�)*��Fn5��	���n�Q@Fg	�V����	�%�@ �����6���̀ �S�TU+�	
%k8�,����	���!I�J��/QM�3�+�	�b��+Mg���(��F�T�	� _̂̀����+]�?����]����������	������BIOS�����

�Z�.��"kD	�(��F���C�;Fi���R�D�j�_������6;+�	�3�sF�,M��������J+.��(��F������+]�,���RR@��
�)Q�����3�J��(��F���/QM���+��1��

� ��	�%k8�,������	�-�]	_����
n5��	�VL����	�%�@ ����4!���!I�J10H � ��
����l��	��H���	�?.D�74����:�+�����\���R��?��)+�	�VGA 

� �-�]	r�,���������	������/QM��I�6[��	�VL����	�-C	�J��3�J���JQ��)*�%�84�	
��!I�J��	�3	45+����j�r����+Dm��	��������	�����0x16H����l��	���0x00H���
����	������?.D�)*��R̀���:�+�����\���R��?��)+�	��� 

���6;+�	�3�sF�,M��J+.��	�"kDP	�(��F���S�J�+������+�	��	�bW	�3	45+�	�?����]��1��

� �?G�+��	NASM���	��	r�"kDP	�"�UD�(�	�����G�+��| �5�	�256KB 
� �)]����	�(��F�T�	BOCHS���9����	���M�)]�������̀�����]�345+.���_�	�

�� (��F�T�	� 	_̀� /QM� "kDW	� (��F��� L�T+8g� j�r�~�UM	� 34M� /QM� �H�
)J�J��	�9����	 

� � (��F��Partcopy���Q�M� ,M� (��R�	� "kDP	� (��F��� ���+@�� 345+.�� �_�	�
�/QM����kK��
���	�| �J�	�/QM�"kDP	�"�UD�/QM�S��.�	�?G�+�������G�+�	

�\R��"kD���S��.�	�)]����	��\�45+.��)+�	���
���| �D�-L�H 
' �(��!�Q��)]����	�(��F��<><& �����e�,��SJ�+Q��ZJ*���F0���-��T]�-4a�*��R̀�p��

_��R+�	�C�Rh	�(��F�T�	����uL�8���� 

�4Q���)*�"��;��	�A���J*���-L�]_��	�(�	�T�	� _̂̀�
0Tools��

	b�9���	M�.��+�����+�	��	�U5����3��J�	�9���� �T��%�K��	�_��R+��3��JQ��1��

• ��	)]�ZJ�.��	���4��	[�\	b�9���	g��5/�	�jg:	�kI	)��5��(	��		>2W�+ 

� ���	�4Q����+���?Darnk/1 
� �F���	��D	�.�	�)*�
���| �D�AN 
� �,��_�FCommand Line�(��F�T�	�Partcopy �)��+�	��@;����1 

…/arbk/1/partcopy arbk 0 200 f0 
' �C� �
0�%�J��	�j!��_�R�����
���	�| �J�	�,��9����	�"kD	�4M	

�	 

• �	b</	@�	b�9���	g��5/�	�jg�	�kI	
���5��	��8���(	l��%��	�6�*	)��4��+ 
� �)]����	�9�:R+��?DBochs�)��+�	�4Q���	�%k8�,��/tools/boches 
� �fQ��	��6 �?h�,���a.bxrc)]����	�%k8�,��(��F�T�	�AQJ����� 
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c�<�	+12���)��E�	>2.��	2�����	Vg�4���	gn	FZ��5�(	l%Z	0��K		

c�<��1��4Q���	�)*�b�G���(��F�T�	   ….\PROGRAMS\ASM 
  �fQ��	�1ARBK.ASM 



www.manaraa.com

 

 �'

6 �����	 

?K$ ��,��	��	���"�E �D/		

Table 10-3. Scan Codes Assigned to Keys on the Standard or AT 
Keyboard 

Key Scan Code 
ESCape 1 
1 2 3 4 5 6 7 8 9 0 - = 2-13 
Backspace 14 
Tab 15 
Q W E R T Y U I O P [ ] 16-27 
ENTER 28 
CTRL 29 
A S D F G H J K L ; ' ` 30-41 
SHIFT (left) 42 
\ 43 
Z X C V B N M , . / 44-53 
SHIFT (right) 54 
Print Screen 55 
ALT (left) 56 
SPACEBAR 57 
CAPS LOCK 58 
F1 to F10 59-68 
NUM LOCK 69 
SCROLL LOCK 70 
7 8 9 (Numeric keypad) 71-73 
gray - 74 
4 5 6 (Numeric keypad) 75-77 
gray + 78 
1 2 3 (Numeric keypad) 79-81 
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Key Scan Code 
0 (Numeric keypad) 82 
DELETE 83 
SYSTEM REQUEST 84 

bD�� 8 
Table 10-4. "Second Codes" for ASCII Code 00h Key Combinations 

Key Scan Code 
NUL character 3 
SHIFT-TAB 15 
ALT-Q,W,E,R,T,Y,U,I,O,P 16-25 
ALT-A,S,D,F,G,H,J,K,L 30-38 
ALT-Z,X,C,V,B,N,M 44-50 
F1 to F10 59-68 
HOME 71 
UP ARROW 72 
PAGE UP 73 
LEFT ARROW 75 
RIGHT ARROW 77 
END 79 
DOWN ARROW 80 
PAGE DOWN 81 
INSERT 82 
DELETE 83 
SHIFT-F1 to F10 84-93 
CTRL-F1 to F10 94-103 
ALT-F1 to F10 104-113 
CTRL-PRINT SCREEN 114 
CTRL-LEFT ARROW 115 
CTRL-RIGHT ARROW 116 
CTRL-END 117 
CTRL-PAGE DOWN 118 
CTRL-HOME 119 
ALT-1,2,3,4,5,6,7,8,9,0,-,= 120-131 
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Key Scan Code 
CTRL-PAGE UP 132 
F11, F12 133, 134 

bD�� 9		

6�� ���r��	���E�="���$$3�� ��
�	}��	�/��
�@;�	 ��-1<��
�@;�	 ��-2=��
�@;�	 ��-1����
�@;�	 ��-2�'��
�@;�	 ��-3����
�@;�	 ��-4�&��
�@;�	 ��-5�<��
�@;�	 ��-6�=��
�@;�	 ��-7�>��
�@;�	 ��-1����
�@;�	 �'-1�'��
�@;�	 �'-2����
�@;�	 ��-1�2��
�@;�	 ��-2�=��
�@;�	 �&-1�>��
�@;�	 �&-2����

6�� ���r��	��
�	}��	�E 	�D��
%�4G 1�>��
%�4G 2�>��
%�4G 3����
%�4G 4����
%�4G 5����
%�4G 6�2��
%�4G 7�<��
%�4G 8����
%�4G 9�&��
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http://www.bsdg.org/SWAG/KEYBOARD/index.html 
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