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¥¦��o§p^�x¨�~=�s�[�sm�t��©m��sª¦«­¬8�K�Ht¯®��d�°~=�Dm�±]±
�Hm�²��awd³�´6p^p^�at��spµm�±1±�¶��+�aw^pro§~=�Hwd³©«­�¦·�ma¸�~=�+�µ~�·6·�m�o1���+�awrwd¹º«V»�~=��¼½p
m��Hw^»¾�d�¿m��?¨�¶��+�aw^pro§~=�swa³�knm����µ�+�aÀN�awrwrm��r¨�m�wrw��st��spro§~=�Hwd³*¥Áo1w�qÂ¨�~=�ÄÃV~�~�ªOÅº�sÀ��B³

  ¡ � Æ ¢ Ç È Éº~�prm�±
Ê Ç Ê  dË Ê ¡�Ë Ê  NÆ Ê ¡�Ë Ê ¡�Ë Ê  dË Ê  dË�Ë

ÌÎÍ*Ï�Ð Ç�t�m��r��wd¹B¡µ�am�ÀMqO�Bm��rpMÑ�_#ÒHÓÕÔµÖº|�iHe�×
m?ÑµØMÙ�Ú¿Û�Ü�ÝrÞ°prq+�µ·�~=±1±§~f»¿o1�+²��Hm�o1�¿~�·�ÀN~=�HÀN�d�sprwY®K¨Oprq+�ao§�Yª+�NßB�so§pro1~=�swd¹H®�Ñàt��a�Kpro§~=�n~=�+� Ü=á�â�Ü�ãHäåÜaæ�ÞV~�·�prq+�[ßH��wrp�»�o§prq
���aw^���aÀNpSp^~�prq+�¯w^�aÀN~=�Hª m��sª�¹sÀfÑàt��a�?pro1~=��~=�+�xÜ=á�â�Ü�ãHäåÜaæ�Þ�~�·/prqs�Qw^�aÀN~=�sª »¿o§prqÂ�r�aw^���aÀNpSp^~�prq+�QßH��w^p6~=�+��³

Serial & Parallel I/O Communication

Polling & Interrupt-Driven I/O Communication

Isolated & Memory-Mapped I/O System

Comparitive Definition Advantage of 1st Advantage of 2nd
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Ìåñ�Ï�Ð  dËxt�m�����wd¹( Q�am�À�q �Bm��rpMÑSÔ�|Ke � � `&iB{�i � ×ò����o§�NóH¨òÞrôNÛBõ§Ü�öXã©prq+�Q·�~=±1±§~�»�o1�+²!p^�d��t�w�m��sª ÀN~=�sÀN�d�sprwa³
m ÃY��m��K�H±1m���o§p:¨
�6o§p

® ÷��d·X���awrq
ø ¨�Àd±§�

À ùVm�±§·Xú
¬Y�+�B±§�Nû

ª ¬YkÄ´

� ùVm��sªsw�qsm���o]�+²

· «­�Kp^�d�r·�m�ÀN�
üV�so§p

² ý¾ý�þ¾÷S�°k

q ¬V�awrÀN�Mo§�sp^~��

o «­�Kp^�d�r���+�sp
kÄm�w^�

ÿ �Y��ÀN~�ª+�
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Ì��¾Ï�Ð ¡�Ëxt�m�����wMÑ � e#e�iBe � |Kcf|�h�c � iB` � ` ��� iHe#e�|�h�c � iB`
Ì���� ÏUÐ  dË��°¢	�! a¢ t�m��r��wMÑ©´ Ú�Ùaá�ö 
�Þ�áDw�o1�+²=±§�Núå�d�r��~��ÂÀN~����r�aÀNpro1�+²+¹°ª+~=�+®B±§�Núå�d�r�r~���ª+�dp^�aÀNpro1�s² ù¿m�t�txo1�+² ÀN~�ªs�¦·X~��
·�~=�+�Â®Ho§prw%~�·µ¬Vm�prm���
�¹�����¹�����¹Vm��sª����OqHm�wÂprq+��·X~=±1±1~f»�o1�s²D�Hm���o1p ¨ ®Ho1p©�a¶��sm�pro§~=�sw�����������
�� ����� ����¹
�"!#�$��
��%���������f¹&�('��$��
��������%����¹Hm��sª)�"*#�$���+�%�����%���#³
,.-0/ o1�Hª�prq+�¯®Bo1�sm��r¨%¸#m�±]�+�awà~�·
prq+�[·X~=�s�¿À�qs�aÀr�O®Bo§prwS·�~��Vm©wro1�+²=±§�°�d���r~��Vo]���am�À�qÄ~�·
prq+�[�ao§²=q?p¿®Ho§pà��~=wro1pro§~=�swS~�·
prq+�
ÀN~�ª+��³ / ~���t m�prm�®B±§��³

1 ü¿w�o1�+² prq+�x�r�awr�s±§prwQ~�·S�Hm��rpQ®(¹&·X~��[�am�À�qU~�·6prq+�x·�~=±1±§~�»�o1�+²�»�~���ªswQ�r�am�ªD·��r~=t t��at�~��r¨¦�d¸�m�±1�sm�p^�xprqs�xÀ�q+�aÀ��ò®Ho§prw
m��HªÄo]�sªso1Àdm�p^�µ»�q+�dprq+�d�°mÂwro1�s²=±§�[�d���r~��a¹�ª+~=�+®H±1�¯�d�r�r~��f¹�~��Y�s~%�d���r~��°qsm�wY~�ÀdÀd�s�r�r�aª�³°¥¦��o1p^�µprqs�!ÀN~����r�aÀNp°»¾~��Mªn»��d�r�
��~=wrw�o§®H±§��³
o�ÑV dË+ dË�Ë�Ë+ � 

o]oXÑ¿ � dË�Ë+ � � dË

o]o1oXÑ¾Ë�Ë�Ë+ � � dË+ 

Ì��32IÏ%Ð �©txm��r��w�ÑS¥Iqsm�p°m��r�!prq+�!±1o1t�o§prm�pro1~=�swà~�·¾prq+�[·�~=±1±§~�»�o1�+²©p^�aÀ�qs�Ho1¶K�s�aw¿·�~��°ª+�dp^�aÀNpro1�+²�m��sª�ÀN~��r���aÀNpro1�+²%�d�r�r~���w
o]��t��at�~��r¨Âw^¨�w^p^�at�w54
,.- ý����r~���ª+�dp^�aÀNpro§~=�n�swro1�s²!w�o1�+²=±§�Y�Hm���o1p ¨
1 - ý��r�r~��¿ÀN~��r�r�aÀNpro§~=� �Hwro1�+²�wro1�s²=±§�Y�Hm���o§p:¨
9 - ý��r�r~��àª+�dp^�aÀNpro§~=�n�swro1�s²µ®Bm�wro1À°ùVm�t�t�o1�+² ø ~�ª+�
6 - ý��r�r~��¿ÀN~��r�r�aÀNpro§~=� �Hwro1�+²!®Hm�wro]À°ù¿m�t�txo1�+² ø ~�ª+�
@ - ý��r�r~��àª+�dp^�aÀNpro1~=�O�swro]�+²�ù¿m�t�txo1�+² ø ~�ª+�°�H±1�Hw�m��Hm���o§p:¨©®Ho1p
7 - ý����r~���ÀN~��r�r�aÀNpro1~=�O�swro]�+²µùVm�t�t�o]�+² ø ~�ª+�°�H±1�sw6m��Bm���o§p ¨%®Ho§p
Ì���8 ÏµÐ ¡�t�m�����wMÑ¾ù¿~f» tµ�sÀMq�t��at�~��r¨Âª+~!¨�~=� �+�d�aªÂ·�~��ào1t��H±1�at��a�?pro]�+²¯prq+�°®Bm�wro1ÀVqsm�t�t�o1�s²µÀN~�ª+�°p^�aÀ�qH�so1¶��+�Y·X~��
m©Ç#Æ	9):���¬Y÷�´Vk À�qso1�;4Â¥Iq?¨<4
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Ì>=SÏ�Ð ¢	�°¢	�VÆ?�! NÆ%t�m��r��wMÑ � i �A@ gºcf|Kex�¿|�e��:iHe �D� `ºh=|
¥¦�©m��r��o1�Kp^�d�r�aw^p^�aª¦o1��p:»¾~Oo]t��H±§�at��a�Kprm�pro§~=�swV~�·�m�t�m�À�qso]�+��¹(~=�+��»�o1prqÄm��Hª�~=�+��»�o§prq+~=�spVw^���aÀdo1m�±/óB~=m�pro1�+²�úå��~=o1�Kp
qHm���ª+»6m��r��³¿��~�prq¦t�m�ÀMqso1�+�awVqsma¸���m%Àd±§~�Àr� ��m�p^�µ~�·� dË�Ë�Ë�kÄù#B�³ ø ~=�sw�o1ª+�d�¿m©�s�r~�²��Mm�tvþ/¹�»�o§prqOprq+�[·�~=±1±§~�»�o1�+²©t�o û
~�·*~����d��m�pro§~=�Hwd³

C�DFEHGJILK	MONQPRDOISKFG"T�U	VLGWISP	VLX Y[ZF\
C�DFEHGJILK	MONQPRDOISKFG]E_^	^ Ya`_\
C�DFEHGJILK	MONQPRDOISKFG]^	ILbcId^fe `F\
ISKFGWegM_egh]ISK�ijGJhWU?klGWISDOK?i m�ZF\

kÄm�À�qHo1�+�©k / þ Ð knm�ÀMqso1�+�%»�o§prq / ±1~=m�pro1�+²nþ/~=o1�KpMÑ¯qsm�wQóB~=m�pro1�+²O��~=o1�Kp¯qsm��Mª+»�m����©m��sª Àdm�� prqs�d�r�d·X~����©o1t��B±§�at��a�Kp
prqs�àóH~=m�pro1�s²Q��~=o1�?p�o]�sw^p^���sÀNpro1~=�sw�ªso§���aÀNpr±§¨�³&«Îp����a¶K�so1�r�aw
prq+�à·�~=±1±§~�»�o1�+²Q���st[®��d��~�·(Àd±§~�Àr��ÀN¨�Àd±§�aw�·�~����am�ÀMq%o]�sw^p^���sÀNpro1~=�
Àd±]m�wrwd³

C�DFEHGWISK	MONQPRDOISKFG]T�U	VLGWISP	VLX n
C�DFEHGWISK	MONQPRDOISKFGoE_^	^ p
C�DFEHGWISK	MONQPRDOISKFGo^	ILbcId^fe qOZ
ISK_GJegM_eghoISK�ijGJhWU?klGWISDOK?i q

kÄm�À�qHo1�+��kÄ} / þ Ð kÄm�À�qHo1�+��¥Io§prq+~=�+p / ±§~=m�pro1�+²�þ/~=o1�KpMÑVqsm�w°�+~%óH~=m�pro1�s²�úå��~=o]�?p°qsm���ªs»�m��r��m��sª¦wr~Âtµ�sw^pY�atµ�s±1m�p^�
prqs��óH~=m�pro1�s²�úå��~=o]�?pQ~����d��m�pro1~=�sw¯�sw�o1�+²Oo1�Kp^�d²��d�!o1�sw^p^���HÀNpro§~=�swd³ÂÉàq+�xo]�?p^�d²��d�!o1�sw^p^�M�sÀNpro§~=�swQm�±]±�prm�����¡ Àd±§~�Àr�òÀN¨�Àd±§�awd³
É�q+�¿���st[®��d��~�·ºo1�Kp^�d²��d��o1�Hw^p^���sÀNpro§~=�Hw��+�d�aª+�aª©p^~µo]t��H±§�at��a�Kp
�am�À�qÂ~�·�prqs�àóH~=m�pro1�s²�úå��~=o]�?p¾~����d�Mm�pro§~=�sw�o]w�m�w�·X~=±]±§~f»�wa³

C�DFEHGWISK	MONQPRDOISKFG]T�U	VLGWISP	VLX r_Z
C�DFEHGWISK	MONQPRDOISKFGoE_^	^ qOZ
C�DFEHGWISK	MONQPRDOISKFGo^	ILbcId^fe `OZ

,.-�/ o1�sªÂprq+�[kO«­þ�u©��m�pro]�+²=wS·�~��à®�~�prq t�m�À�qHo1�+�awd³

1 - «:·�prq+��t�m�ÀMqso1�+�àk / þ �s�d�aªsw���Ë�ËQt�o]±1±1o§~=�!o1�swrp^���sÀNpro§~=�sw/·�~���prqso1w��s�r~�²���m�t�¹Kq+~f» txm��?¨�o1�Kp^�d²��d�¾o1�Hw^p^���sÀNpro§~=�Hw/ªs~K�aw
prqs�¯t�m�À�qHo1�+�QkÄ} / þ �r�a¶K�Ho§�r�Y·X~���prq+�Qwrm�t��Q�H�r~�²���m�ts4

9 - ø ~=�sw�o1ª+�d��o1�s²xprq+��o1�Hw^p^���sÀNpro§~=�Hw¿ÀN~=�s�Kprw°·��r~=t �Hm���p Ð ®�ÑM¹�ßB�sªÄprq+���Nû��aÀd�+pro§~=�swQpro1t��!·X~��¯prq+�!�s�r~�²���m�t ~=�¦k / þ
m��Hª kn} / þ/³
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Ìjt�Ï�Ð ¡�Ëxt�m�����wMÑ3u | � iBef× � |�b � � `
´vÀN~=t��H�+p^�d��w^¨�w^p^�at »�o1prq m�� ��Ë=����Ç=uRv t�o1ÀN��~��s�r~�ÀN�awrw^~�� Ð ¡#Æ�úå®Ho§p�m�ªsª+���awrwµ®H�swµm��sªI aÇ�úå®Ho§p�ªsm�prm�®H�sw�ÑY�r�a¶��so§�r�aw
Æ[kn� ~�·�t��at�~��r¨�w^prm��rpro1�+²[m�p Ð prq+��®�~�p^p^~=t©Ñ�m�ªsª+�r�aw�w�Ë	w°³�ÉàqHo1w*Æ¯kÄ� wrq+~=�s±]ª!®��àªHo§¸�o]ª+�aª!o1�?p^~© �³ ¢QkÄ� ~�·ºu�÷�´Vk
m�pVprq+�µ®�~�p^p^~=t�¹�¡�³ Ë%kÄ� ~�·�¬Y÷�´Vk m�pVprq+�!t�o1ªsªs±1��¹sm��sªnË�³ ¢©kÄ� ~�·�ý¾þ�÷à�Yk m�pVprq+�[p^~��º³¿Éàq+�µma¸�m�o1±1m�®H±1�Q�Hm��rprw
m�����Ç#Æ	9x:��%ý�þ�÷à�Yk À�qso§�Bwd¹/ a¡��c9x:���u�÷�´Vk ÀMqso§�Hwd¹�¢� a¡c9):
Æ�¬Y÷�´Vk ÀMqso§�Hwa¹��s:Ä�©ª+�aÀN~�ª+�d��wd¹(¡s: Æ�ª+�aÀN~�ª+�d��wd¹
m��HªOÀN~=t[®Ho1�sm�pro§~=�Hm�±(±§~�²=o1À°²=m�p^�awa³àÉàq+�Q�s��~�ÀN�awrwr~����s�r~�¸�o]ª+�aw kÄ÷�¬ ø ¹ kO¥IÉ ø ¹ ��ùVýà¹�m��sª �6Å&ý Ð o ³½��³S´VË?ÑSÀN~=�Kp^�r~=±
w�o§²=�sm�±1wd³ÂÉàq+�Âu�÷�´Vk m��sªD¬Y÷¿´¿k ÀMqso§�HwQqHma¸�� ¥Áý¿¹ �°ýà¹*m��sª ø ý ÀN~=�Kp^�r~=±¾o]�+�H�+prwd³%Éàq+�xý¾þ�÷à�Yk ÀMqso§�Hw[qsma¸��
�°ýÁm��Hª ø ýÁÀN~=�Kp^�r~=±*o1�+�B�+prwd³ / o1�Hª prq+�!w^prm��rp°m��sªn�a�sªÄm�ªsª+�r�awrwr�aw¿·�~��Vprq+�!prq+�r�d�!t��at�~��r¨ �Bm��rprwd¹�ª+��ma» m%wro1t��B±§�
Àdo1��Àd�so§pVªso1m�²���m�t�¹�m��sªÄ±1m�®��a±(prq+�µ»�o§���aw¿o1�n¨�~=�+�Yª+�awro§²=�(³V¬V~Âm�±1±&Àdm�±]Àd�s±1m�pro§~=�swVo1�nprqso1w¿�Hm�²��!m��sª�ª+��ma» prq+�!Àdo§��Àd�so1p
o]�Âprq+�¯�+�Nû�pS�Hm�²���³
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�!� e#h?g � c � � �s� e �H� �:iHe�ydz|{
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Ì�}¾Ï�Ð ¡�Ëxt�m�����wMÑ3u � bah=|�{�{ � `º|�iBg&b
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