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Pet generacij elektronskih ra�unalnikov

1. generacija (1946-1959): vakumske cevi; luknjane kartice; ENIAC

2. generacija (1959-1965): tranzistorji; UNIVAC (1000 operacij / sekundo)

3. generacija (1965-1975): integrirana vezjao; operacijski sistem, tipkovnica (500 kIPS)

4. generacija (1975-): mikroprocesor (Intel 4004);  osebni ra�unalnik (1981 – IBM; 
1984 – Apple); miška…

5. generacija (1983-): umetna inteligenca, nevronske mreže, nanotehnologija…
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,� ���!����/
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45	���$����%<��%.����	��%$�

)��(*�� �2���&�(�$!	*��-�	!-	�%(�!��!��	!�	&!�	!-��8���$!	 �*����
-�	 �*�!(5	

�1'	&�	���$���&���	!-	�<
	��%$�	!�	��(!���	��%$�5

�1'	 ��*&�	�	$���!	-��-!	-	�%$���&!(	�%(�!��!�%(5	���% !��7	�!	&!�	!-��&�
�1'	��	(%��&%	���%=!$!	!-	�%(�!��!��7	��!	#�(��	(%��&%	�!$!	$��%	��%���(
�%$	�% �$�!	���%=��!	�	�%(�!��!�*7	��� ��	��	���% !��	����%	!-�8�!&%5	

45	���$����%<��%.����	��%$�

+,
�����  ���	������������"� �&���	���%��	&�	
< (��!�*��.!&�	�% �$�%�	,��8$����&�7	% 8����&�7	*�%$���&��&�	����.!&�	
��#&!>(��&8!/

< �%�!���&�	!-	�%(�!��!��	�	���!�$��	��%.����	��%$�	��!	%���$�%	

< �	�&�&	��	!-��&�&%	$5!5		�	�	�����	���	����
	

��!�$��	? �!$��	�%(�!��!8��	.��!.�	�	��%.��%�&*7	�!	��*=!&%	!-��&��&*	
���(��$���!�	%����.!&5	1�%.��%�	�	���!�$��	�����8�	8$��!��7	�	��$�!(!	�%	
��#*���7	�%	!-��#*�*	��	�	�&!�	%�$���&%	��-*�$�$!5	

��!&�	��&*#�!	���!�$�!�	
< ���-�!	8$���.	,��%���(	.%*�$��/	@�&�	��	����&�	����� �&!	*��-A
< ��*(*��$%�	,�..*(*��$%�/	@�����&���	��� �%�$!A
< ���-�!	���!�$��	,!��$�*.$!%�	���!�$��/	@*��-7	�!	��	&�	$����	!-���$!A
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45	���$����%<��%.����	��%$�


��!�$��	? �!$��	�%(�!��!8��	.��!.�	�	��%.��%�&*7	�!	��*=!&%	!-��&��&*	
���(��$���!�	%����.!&5	1�%.��%�	�	���!�$��	�����8�	8$��!��7	�	��$�!(!	�%	
��#*���7	�%	!-��#*�*	��	�	�&!�	%�$���&%	��-*�$�$!5	

��!&�	��&*#�!	���!�$�!�	
< ���-�!	8$���.	,��%���(	.%*�$��/	@�&�	��	����&�	����� �&!	*��-A
< ��*(*��$%�	,�..*(*��$%�/	@�����&���	��� �%�$!A
< ���-�!	���!�$��	,!��$�*.$!%�	���!�$��/	@*��-7	�!	��	&�	$����	!-���$!A

45	���$����%<��%.����	��%$�

Stop executionHALT111 0 0000007

Store the value of the Accumulator in memory location 15STORE 15010 0 0011116

Add the value of memory location 14 to the AccumulatorADD 14011 0 0011105

Load the value of memory location 13 into the AccumulatorLOAD 13001 0 0011014

Store the value of the Accumulator in memory location 14STORE 14010 0 0011103

Load the value 5 into the AccumulatorLOAD #5001 1 0001012

Store the value of the Accumulator in memory location 13 STORE 13010 0 0011011

Load the value 2 into the AccumulatorLOAD #2001 1 0000100

DescriptionAssembly codeMachine code#

�$$��>>.%*����5.�5�$5� *>B.�%��!��>��.�!����.�!$�.$*��>
���%��>�1�>!� �C5�$(�
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45	���$����%<��%.����	��%$�

)�&	��%.��%�	$%��&	D-��EF

45�����8�$!	8$��!��	!-	�%(�!��!��	�	���!�$��
65�����8�$!	8$��!��	!-	���!�$�%�	�	�%(�!��!�
+5�����8�$!	8$��!��	�	�%(�!��!�*	-	�����	��	 �*�%	(��$%
:5!-��&��&�	%��%��!�	��#*���!�	%����.!&
;5�����8�$!	*��-�	!-	�%(�!��!��
G5!-��&�$!	�%�����	%����.!&�	,�����%�!7	*�$��!$��	 ��%���&�555/

45	���$����%<��%.����	��%$�

-&��%� ����� ��&���	"*��.!&�	&�	 %�%#��&�	-��%�� &�	*��-%�	,��%�!	
��	 %�%#���	�*$!��7	%���$!7	��&��&�/5	)�(!���	��%$�	�� -%�*&�	!�	*����&*&�
 ��%���&�	�%��(�-�!�	��%$	!�	 ��%���&�	.��%$����	��#*����!��5	)�(!���	
��%$�	����!-!��	!-��&��&�	�%��(�-����	�%����	!�	����!7	 �	��	��%���(	
����!��%	!-�� �5	���	��%���(	��	$���*$�%	����&�	�	�%(�!��!�*	!�	��	!-��&�	
�%���	-�	�%���%(5	)�(!���	��%$�	��� �	��	���$%	�%����	��%�%#!7	��$���	��%$�	
��&	 ��*&�7	����!	-�	 % �&��&�	�% �$�%�	�
	��%$!	!�	����!7	 �	�� ��-*�$�$!
�%��� *&�&%	*�$��-�!	��%$!5	
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65	�%$���&!	�%(�!��!�

���& ����	.% ����������%��(&�	���$���&��	!-	���(��$%�7	�!	!(�&%	
 ��	�$��!��!	�$��&!	-�	-��!�	�!����!�	���(��$%�5	1%(�!���	.��!.� �%	
����!-!����	-	����$�%���!(!	��-&!5		1%(�!��!�	&�	�%�&�	-��%�� �!�	�%(�!��!�
.��!.	,��%�$%�	�����	�!$�/7	��!	#�(��	!(�	�����	�%(�!���	.��!.�	��%&
����%�	��!	-��%�� �%	8$��!��%7	����%	��$���	&�	 %�$%���9	�	�%$���&�(	
�%(�!��!�*	�%	�����&���	���% !��	-�	 ��%���&�	�1'&�7	�% �$�!7	�(���!
!�	�%�#�!	��-*�$�$!	%� ����5

+5	�*���&!	�%(�!��!�

�&��%��	������	"*��.!&�	&�7	 �	%�$���&%	�% �$�!	-��!���!	$* !	�% !-��%�*
��#*����!��5
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:5	��% ��	!�	!-�% ��	��%$�

��% �%>!-�% ��	��%$�	%(%�%#�&%	�$!�	(� 	��#*����!�%(	!�	%�%�!.%	
$��	!-(��&��%	�% �$�%�	(� 	��#*����!�%(	!�	*�%����!�%(5	1���%	
��% �%>!-�% ��	��%$�	����%	*�%����!�	�	��#*����!�	��!8�	
��%���(�7	�����	�% �$��	!�	 �&�	��#*����!�*	*��-�5
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< .��$����%	��%.����	��%$�
< �%$���&!	�%(�!��!�	,
��7	
��/
< -*���&!	�%(�!�!�!�	,$� !	 !��7	. > � 7	*��	��&*#/
< ��% ��	��%$�	,$!��%��!.�7	(!87	���$�%��%	���%7	������555/
< !-�% ��	��%$�	,(%�!$%�7	$!�����!�7	-�%#�!�555/
< (�$!#��	��%8#�	,(%$����%�� /
< ��� !��!�!	>���$!��$%�&!
< %�!8&�
< ����&���!�
< �%$���&�	��-&�
< �%�$�%���&!
< ���"!#��7	-�%#��	���$!.�
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��	(�$!#�!	��%8#!	�%	$%��&�	
< �!�!�	2%*$�	!�	�%�$�	��! ��7	
��	,���2/7	���2
< �$!#!	,�%.��$�/�	�%�!�.!	��-�!#�!�	������	,�1'7	���"!#��	���$!.�7	
-�%#��	���$!.�I/
< )%���$%�&!7	���$�7	�	-�	$!��%��!.%7	$� !	 !��7	��������!	!�	
���!&��!	�(���!�!7	*��I

1%(�(��!	�%&(!

�ipovje na mati�ni ploš�i, ki skrbi za prenos podatkov, ki so odmaknjeni od 
CPEja (I/O promet). 

South bridge južni most)

Elektronska prometna pravila, ki upravljajo tok podatkov med dvema 
komponentama ali sistemi. Protokoli so del vmesnikov. 

Protocols (protokoli)

�ipovje na mati�ni ploš�i, ki služi kot kontroler za prenos podatkov, ki so blizu 
procesorju; povezuje CPE z notranjim pomnilnikom. 

North bridge (severni most)

Hitrost, merjena v milijonih ciklov na sekundo.MHz (Megahertz)

Hitrost prenosa podatkov med komponentami ra�unalnika (precej niha med 
razli�nimi komponentami!). Ponavadi merjena v MHz.

Clock frequency (frekvenca)

Komponente kot npr. miška, tipkovnica, serijski in paralelni vmesniki, zaslon, 
omrežne in druge kartice, usb, firewire...

I/O units (vhodno - izhodne enote)

Sistem, ki prenaša podatke od ene komponente (ali podsistema) do druge 
komponente (ali podsistema). Vmesnik npr. povezuje trdi disk in mati�no ploš�o. 
Na fizi�nem nivoju gre za sintezo strojne in programske opreme.

Interface (vmesnik)

Vezje, ki nadzira/kontrolira eno ali ve� strojnih komponent. Vodilo je pogosto del 
vmesnika.

Controller (kontroler)

Zbirka enega ali ve� vodil. Vodila na mati�ni ploš�i so ponavadi zbrana v dve 
�ipovji - north bridge in  south bridge.

Chipset (�ipovje)

Za�asno skladiš�eCache (predpomnilnik)

Kapaciteta prenosa podatkov. Merjetno v kilobitih ali megabitih na sekundo 
(Kbps oz. Mbps). 

Band width (pretok podatkov)

Velikost paketa podatkov, ki je obdelan (procesiran) v enem delovnem ciklu. 8, 
16, 32, 64, 128 ali 256 bitov.

Bus width (pretok vodila)

Podatki v najsplošnjejšem smislu (uporabniški podatki, navodila ali kaj tretjega), 
ki so prevedeni v zaporedje ni�el in enic. 

Binary data (binarni podatki)

DefinicijaPojem
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1%(�(��!	�%&(!

< �(���!�	�%��-*&�	��-�!#��	�$�%&��	�%(�%���$�
< 2��$%&!	��	!-	 ���	�%�$�%���&��	!�	��%���(��!�	*��-%�	,�!
��� �$���&�&%	���	��%$%�%�/
< )%�$�%���	&�	����$�%���%	��-&�7	�!	�� -!��	���$%�	�% �$�%�	% 	���
 %	 �*��	�������

���5	'��'	�(���!�	��	���$%&!	!-	 ���	'��'	�%�$�%���&��7	�!	 ��*&�$�
�%	 %�%#���(	�����(	�$�� �� *	,���5	���/7	�!	���&*#*&�	�!-	
��%$%�%�%�	,���5	2���6/5	


�����
���)�	2�2�'�

�5��$����	�������	,!�$�����	 ��!.��/
< ��$!#��	��%8#�7	�1'7	
��7	.�.��7	
��7	)%�$�%���&!7	���$�7	
�% !��7	��=�7	�(���!�!
< 1%�%�!	, �!���/�	$� !	 !��!7	 !���$��	��%$�7	���<
��
< �$!#��	���$!.�	,��*�<!�	.�� �/�	���"!#��	���$!.�7	(��=��7	
-�%#��7	$�	���$!.�7	 ��	���$!.�

�5	'��$����	��������	
< (!8��7	$!��%��!.�7	-���%�7	��!�$��7	-�%#�!�!7	 !�!$����	��(���I
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�%$���&!	�%(�!��!�	< .��
�%$���&!	�%(�!��!�	? $� !	 !��
�%$���&!	�%(�!��!�	< -���%�
�%$���&!	�%(�!��!�	? %(��=&�
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KL+KG

KL:KG
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