
Procesory i Architektura 

Systemów Komputerowych

Wstęp

IET

Katedra Elektroniki

Kraków 2015

dr inż. Roman Rumian



Literatura

1. Wiliam Stallings: Computer organization and architecture. 
Designing for performance.

2. David A. Patterson, John L. Hennessy: Computer 
Organization and Design. The hardware/software 
interface.

3. Jean-Loup Baer: Microprocessor Architecture. From 
simple pipelines to chip multiprocessors.

www.agh.edu.pl

http://www.agh.edu.pl/


• Computer architecture refers to those attributes of a system 
visible to a programmer or, put another way, those attributes 
that have a direct impact on the logical execution of a program. 

• Computer organization refers to the operational units and 
their interconnections that realize the architectural 
specifications. 

Examples of architectural attributes include the instruction set, the 
number of bits used to represent various data types (e.g., 
numbers, characters), I/O mechanisms, and techniques for 
addressing memory. Organizational attributes include those 
hardware details transparent to the programmer, such as control 
signals; interfaces between the computer and peripherals; and the 
memory technology used.

• Structure: The way in which the components are interrelated

• Function: The operation of each individual component as part of 
the structure



A Functional View of 
the Computer



The Computer:Top-Level Structure



Four main structural components

• Central processing unit (CPU): Controls the operation of the 
computer and performs its data processing functions; often simply 
referred to as processor.

• Main memory: Stores data.

• I/O: Moves data between the computer and its external 
environment.

• System interconnection: Some mechanism that provides for 
communication among CPU, main memory, and I/O. A common 
example of system interconnection is by means of a system bus, 
consisting of a number of conducting wires to which all the other 
components attach.



CPU major structural components

• Control unit: Controls the operation of the CPU and hence 
the computer

• Arithmetic and logic unit (ALU): Performs the computer’s 
data processing functions

• Registers: Provides storage internal to the CPU

• CPU interconnection: Some mechanism that provides for 
communication among the control unit,ALU, and registers



Dwójkowe i dziesiętne jednostki miary (np. pojemności pamięci)



The number manufactured per year of tablets and smart phones, which

reflect the PostPC era, versus personal computers and traditional cell 

phones.



Personal computers (PCs) - A computer designed for use by

an individual, usually incorporating a graphics display, a keyboard, and a

mouse.

Servers – A computer used for running larger programs for multiple users, 

often simultaneously, and typically accessed only via a network.

Supercomputers - A class of computers with the highest performance and 

cost; they are confi gured as servers and typically cost tens to hundreds of

millions of dollars.

Embedded computer - A computer inside another device used for 

running one predetermined application or  ollection of software.



Relative performance per unit cost of technologies used in 

computers over time.



Growth of capacity per DRAM chip over time.



Clock rate and Power for Intel x86 microprocessors over 

eight generations and 25 years.



Growth in processor performance since the mid-1980s.



SPECINTC2006 benchmarks running on a 2.66 GHz Intel Core i7 920.




