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Virtually all computers today are based on the model presented by Von Neumann, the realization of which we can observe in the following structure:
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Figure 1 Von Neumann architecture by W Nowicki (Wikipedia)
1. Central processing unit (CPU)

The CPU is responsible for executing program instructions. It has two different parts: the processing unit and the control unit.
The processing unit is used to store operands and the instruction in progress, temporary execution results and the circuit responsible for executing operations, arithmetic logic unit (ALU).
The control unit is responsible for the correct execution of instructions driving the processing unit. When the processing unit receives an instruction to execute, it queries to the control unit what to do, the control unit identifies the instruction and tells to the processing unit the steps for proper execution.
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	CPU


2. Memory
The memory (or main memory) is an electronic device dedicated to store both data and programs. While running a program there is constant communication between the main memory and the CPU. 
The CPU accesses memory looking for data (operands and instructions), so used to store the temporary results of instructions executed so far. 
Memory should be understood as a temporary information storage device (also known as main memory), not to be confused with the permanent memory storage (hard disk, CD-ROM, etc.). These will be discussed later.
2.1. Information units

The smallest information unit is the bit (binary digit); a binary digit can only have two values ​​'0' or '1' (which we can associate with true or false, black or white, etc.). Normally we use groups of bits to represent information, such as byte (group of 8 bits), word also used 16, 32 and 64 bits.
We often use a multiple of byte to express the amount of computer storage as well as several devices (Hard disk, digital cameras, MP3 players, etc.). In short we can say that the information units are:

	Name
	Notation
	Size

	Kilobyte
	Kb
	210 bytes ( 1.024 bytes

	Megabyte
	Mb
	220 bytes ( 1.048.576 bytes

	Gigabyte
	Gb
	230 bytes ( 1.073.741.824 bytes

	Terabyte
	Tb
	240 bytes ( 1.099.511.627.776 bytes

	Petabyte
	Pb
	250 bytes ( 1.125.899.906.842.624 bytes

	Exabyte
	Eb
	260 bytes ( 1.152.921.504.606.846.976 bytes


2.2. Types of memory

There are two clearly different types of memory: RAM type (Random Access Memory) and ROM type (Read Only Memory). Both types are organized with multiple bytes of univocal addressable ways.

	0
	Word 0

	1
	Word 1

	
	

	N
	Word N


RAM is volatile memory, which in the absence of electrical power loses their content, but are ideal as working memory because their cost is relatively low and they allow reading and writing. Depending on their manufacturing technology there are several types of RAM: SRAM, DRAM, SDRAM, DDR RAM, etc. In this welter of acronyms we can differentiate two main groups: static and dynamic RAM. Static RAM has the fastest access but it is also much more expensive to make and, therefore, to buy. Static RAM is used to build cache memory, graphical memory (specific RAM to improve performance of some graphical cards) and in some applications where speed is critical. Dynamic RAM is used in the main memory of computers and other applications which require a large amount of memory at a more affordable cost.
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	RAM memory


ROM is non-volatile read-only memory, usually used to store programs or constant data tables in cards or electronic devices. Obviously there are different types of ROM memory: PROM, EPROM, E2PROM, etc. Some of them would come to be rewriteable versions (RW) of the ROM.
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	ROM memory


Another type of memory that combines the versatility of read & write of RAM and non-volatile of ROM is the flash memory. This type of memory has been replacing the ROM found in PCs and other devices, allowing these to be reprogrammed or updated software. It is also a type of memory that is used in all types of applications: digital cameras, memory sticks, USB flash drives, MP3 players, etc.
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	Flash memory


2.3. Memory hierarchy
Given the different types of RAM memory and in order to maximize the performance of the computer, its structure is based on a memory hierarchy.
	Program execution is carried out by the CPU, but memory will be responsible for storing all data and instructions needed. Speed up data interchange between main memory and CPU maximizes system performance.
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Figure 2 by Danlash (Wikipedia)
2.3.1. Cache
Relatively small amount of high speed memory (typically static RAM), which is intermediate between the registers of the CPU and main memory (dynamic RAM). Most current processors incorporate this type of memory integrated inside their package. This type of memory speeds certain operations because if the processor locates the data it needs in the cache (faster), it doesn’t need to go and look in the main memory (slower). Modern desktop computers usually have few Mb of this kind of memory.

2.3.2. Main memory

The amount of main memory in a computer determines its performance. Before you run any application it must be loaded at least partially in main memory. Modern desktop computers usually have few Gb of this kind of memory.
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	Memory hierarchy


2.4. Input/Output system
Part of the computer dedicated to managing external communication and peripheral devices, either for the acquisition of data (inputs) and to get results (outputs).

2.4.1. Peripherals

A peripheral device is an electronic device that comprises a computer permanently or temporarily and has not been described earlier in this chapter. There is a wide range of peripheral devices more or less common that can be classified according to the operation or use.
2.4.2. Input Peripherals

There are many devices and diverse, for example: keyboard, computer mouse, joysticks, microphone, image scanner, barcode scanner, audio or video capture card, webcam and in general, any device capable of causing an entry or input to a computer (watch out: only inputs).
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	Input devices


2.4.3. Output Peripherals

There are also a lot of output devices, for example: screen (monitor), graphics card, sound card, speakers, printer, plotter and any device capable of receiving and displaying the output of a computer system (watch out: only outputs).
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	Output devices


2.4.4. Input/Output Peripherals

A device capable of generating either inputs or outputs; such as modem, touchscreen and in general any device capable of causing inputs and outputs.
2.4.5. Storage Peripherals
Devices capable of storing information, as hard disk, floppy disk, CD/DVD recorder, magnetic tape, magneto-optical drive, USB flash drive, digital cameras, portable MP3 player and any device capable of storing digital information that can be processed by a computer.
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	Storage devices


2.4.6. Communication ports

Computers are equipped with multiple interfaces and external communication systems, often used to connect peripheral devices. Formerly the serial port and parallel port for connecting mouse, printers, the modem, etc. were used. Today everything has been displaced by the universal serial bus (USB). Other types of communication ports are present in most laptops such as FireWire and infrared port.
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	Communication ports


2.5. Buses
There are several types of buses (data bus, address bus and control bus) responsible for interconnecting different computer components; a bus is simply a high speed line of communication between the computer parts.
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