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Introduction

Computer architecture is a set of characteristics and parameters that determine the functional, logical and structural organization of computers. This concept includes the principles of construction and operation of computer systems, along with the basic software for its operation. The architecture of modern computer systems is a multilevel hierarchy of hardware and software that make up the system.

I. Structure of the computer system
The computer is an integrated set of two complementary parts - hardware and software. Each of them performs certain tasks and cannot function independently. The main task of the computer is to perform the necessary calculations set by the user and designed as a program (application). The latter is entered into the computer's memory, the calculations are performed in the so-called. processor, after which the results are provided to the user. To ensure the auxiliary actions for input and output of information (data and results), the computer includes in its composition a relatively independent input-output (I / O) system. To increase the productivity and efficiency of computer processing, as well as the speed of calculations, various principles can be set in the organization of hardware and software component.

	1. Computing capabilities
	2. Hardware
(hardware)
	3. Software
(software)

	a) System of instructions;
b) Data formats;
c) Average time for execution of one operation (instruction).
	a) Basic structure;
b) Organization of system memory;
c) Organization of the Input-Output (I / O) system;
d) Process management (hardware aspect).
	a) Operating system;
b) Programming languages;
c) Application software;
d) Process management (program aspect).





The term "computer system" includes three components - hardware, including the processor, primary and secondary memory, input and output devices (collectively called external or peripheral devices); software; the human user activating the system.
The main components of a computer system are: system device, monitor, keyboard and peripherals (all additional devices that can be included in the standard computer configuration).
The system drive is a unit to which are located almost all the important elements - CPU, memory, hard disk, floppy disk drive, CD drive, power supply, etc. The main drive elements are attached to a board called a motherboard or bottom.

Main components
1. Motherboard - A printed circuit board on which all the components of the computer are located. It determines the type of processor, the type and amount of RAM, the number and types of additional controllers (video and sound cards, modems, etc.). The qualities of the computer depend mainly on the architecture of the board and the built-in schematic set and BIOS. (Juzel Albert Padilla, 2018)
Mandatory components of the motherboard are:
• Processor socket (slot) (Juzel Albert Padilla, 2018)
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[bookmark: _GoBack]• Random access memory ( RAM) (Juzel Albert Padilla, 2018)
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• Super I / O chip (Juzel Albert Padilla, 2018)
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• ROM BIOS
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• SIMM / DIMM / RIMM memory slots (Juzel Albert Padilla, 2018)
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• ISA / PSI / AGP slots 
[image: ]
2. The Central Processor Unit performs all calculations and controls the other components of the computer. Its quality is decisive for the work of PC (Personal Computer - personal computer). That's why it's called the "brain of the computer," and its frequency (speed of operations) is measured in GHz. The CPU is an integrated circuit, a chip located on the bottom and is usually detected by the large heatsink and cooling above it, improving the heat transfer in the box. 
The CPU includes:
 a) Arithmetic-logic device (ALU) - performs all arithmetic and logic operations in the computer. This is done under the control of the MA, which decrypts the instructions from the program stored in the OP and determines the sequences of events in all devices required for the execution of these instructions.
 b) Control device (MA) - there is a clock generator that synchronizes all actions by sending electrical pulses. The frequency of these pulses (measured in megahertz - MHz) determines the speed of the processor (time to execute operations and programs).
c) Primary memory (it consists of RAM - OP and non-volatile memory - PP).
3. Memory - a storage environment designed to store information. Its main functions are reading and writing, so it is characterized by its speed. An important criterion is its capacity, setting the maximum amount of data that can be stored simultaneously in it. It is divided into:
a) Internal - divided into:
- ROM (Read-only memory). ROM is a non-volatile memory, a chip from the bottom of the computer in which the initial system settings are located - BIOS (Basic Input / Output system), hardware tests that run when you turn on the computer, specific programs and data related to the management of computer, etc. The contents of this memory do not change constantly. ROM is a non-volatile memory, ie its contents are not lost even when the power is turned off.
- RAM (Random access memory - random access memory, RAM) - it contains the data currently being processed. Its capacity is changed by adding and removing memory modules in the slots provided for this purpose. This memory is energy dependent, ie when the power is turned off, its contents are lost. Any replacement of hardware components in a computer in order to update it, we call UPGRADE (Upgrade). Any update / update of the programs in it, we call UPDATE (Update).
Cache - this is a special type of very expensive memory, so only small amounts of it are placed on the hard drive or processor of the computer in order to speed up its work. (Wikipedia Contributors, 2019)
b) External - built on magnetic media - serves for permanent storage of programs and data.
- The hard disk drive (HDD) is hermetically sealed in a box and is the place where information is stored permanently. Its capacity is measured in GB, and it is normal to be between …..  and …………. GB in a modern computer. It is possible to logically divide the disk into several independent partitions, thus mimicking the presence of several separate devices.

Organization and functioning of the computer system.
It is accepted that the system of functional means and the interaction between the hardware and the software should be called the functional organization of the computer systems. It determines the principles of their operation.
The principles of operation of computer systems can be implemented through various hardware. For example, microprocessors can be implemented with different sets of machine instructions through which to operate computers. Fewer hardware-implemented machine commands require more complex programs to solve problems, but the construction of electronic units is simpler. The way in which the functioning of computer systems (functional organization) is realized is called the structural organization of computer systems. The individual elements, units and devices and software for the organization of work are called structural elements of computer systems.
The main logical elements of computer systems are:
- devices for entering information into computer systems;
- devices for displaying information (displaying results from information processing);
- devices for storing information in computers;
- information processing devices;
- devices for process control in computer systems.
This can be called a logical level in the structure of computer systems.

The functioning of computer systems with Von Neumann architecture is based on the execution of a program (sequence of commands) stored in the memory of computers. In order to clarify the process of operation of computer systems it is necessary to analyze the functional characteristics of their main logical elements. The main logical devices should include: CPU, memory, peripherals. (www.tutorialspoint.com, n.d.)

Computer systems are devices for processing information. This requires them to have elements for entering and outputting information. For information processing, devices are needed to perform arithmetic and logical actions, to arrange the data and others. The information must be stored for a certain period of time (at least while the data is being processed). Information processing is the process of sequentially performing a large number of operations that must be available (in memory) during the operation of computer systems. Therefore, the computer needs storage devices. Finally, there must be a device that manages all the components of the computer system. These logical elements are connected in a common system that operates in accordance with pre-established standards.
The program stored in the memory of computer systems is a sequence of machine instructions that can be executed by the processing device. The machine commands have a standardized format, which allows quick and easy decryption and preparation for execution. The full format of machine commands contains five fields and has the form:

OP - operation code;
a - address in the memory of the first argument;
b - address in the memory of the second argument;
c - address of the result;
d - address of the next command.
The sequence of operation of computer systems is as follows: the generator of control pulses generates a signal to activate the device for reading (extracting) the next command from the program. It is provided to the decoder to determine the type of command and the arguments for the operation to be performed. When the decoder is ready, the processing device or the input-output device control device is activated (depending on the type of command). When the operation is performed, the control pulse generator generates a new pulse to read the next command and the process continues until the execution of the entire program. This simple scheme of operation requires quite complex control mechanisms and therefore quite complex electronic elements and devices to implement this control.

Characteristics of the computer system
A hierarchical modular principle of organization has been adopted for modern computer systems. In general, computer systems consist of individual elements, units, modules (blocks) and devices. Each element is designed to process single electrical signals corresponding to bits of information. The nodes provide simultaneous processing of a group of signals (group of bits - information words). They are made up of elements. The modules implement a sequence of operations for processing the information units (words) - a functionally separate part (command selection module, write-read module, etc.). The modules are made up of nodes. The devices are designed to execute a sequence of logically connected machine instructions.
The elements of computer systems can be classified on various grounds. The most commonly used are: the type of signals that exchange elements; purpose; manufacturing technology, etc.
Computer systems use two methods for physical representation of signals: pulse and potential.
In the pulse method for presenting signals with a value of one for some binary variable, the presence of a pulse (current or voltage) is used, and for a zero value - the absence of a pulse. The duration of the pulse signal does not exceed one clock of the synchronizing pulses.
In the potential (static) method, a signal with a value of one binary variable is represented by a high voltage level, and a zero value with a low level.
Regarding the way of transmitting the information, there are sequential and parallel transmission of the information (serial and parallel code). The serial code uses a single line (bus) to transmit the information, in which the signals corresponding to the individual bits (bits) of the data are distributed over time. The processing of such information is performed sequentially, bit by bit. This way of transmitting information requires simpler hardware.
The parallel code of information transmission implies parallel and simultaneous processing of all data bits, which is done through a group of lines (buses). This speeds up information processing, but requires more complex hardware. Computer systems also use a mixed way of transmitting information (parallel-serial code). The data is transmitted in parts. The individual parts are processed sequentially and the data in one part is transmitted in parallel.
In order for the separate units, modules and devices to work together, they need to be compatible. Compatibility between elements in computer systems is considered at three levels: hardware compatibility, software compatibility and information compatibility.
Hardware compatibility requires that individual nodes and modules have the same system of unified means of interconnection (cable connectors, slots, etc.). There must be a certain agreement between the manufacturers of different devices for compliance between the functions of the individual lines in a given connector.
They must also exchange compatible signals - the signals generated or received by the individual nodes and modules must correspond in voltage, frequency and others. Also, all lines in a given connection through which data is transmitted must have consistency with respect to voltage levels corresponding to zero or single bit information.
The algorithms of interaction between the elements in computer systems must not cause contradictions in the exchange of information - the processes of transmission and reception of information must be synchronized. This means that there must be an agreement between the manufacturers of different devices regarding the shape of the fronts of the individual signals and the possibilities for their synchronization.
Software compatibility requires that programs and data exchanged between modules and devices be interpreted in the same way. When there are differences in the interpretation of commands between the microprocessor and other devices, programs are developed that translate (translate) the instructions to make them understandable to the device. Such programs are developed for all peripherals and are called drivers.
Information compatibility requires the correct interpretation of the information. The code tables for the presentation of the symbolic information, the adopted standards for the presentation of graphic, audio and video information, etc. are important here. (Coppock, 2019)
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