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Abstract  

In recent years, hardware development technology has made effective changes in the process and performance. Due to such changes, the 
technologies have become smaller, more productive, cheaper. Programming such microcircuits is now one of the most important successful 
works. However, despite the growing popularity, the programming of microprocessors remains a science with little research. In this paper 
I describe the essence of microprocessor programming. Currently, the widely distributed so-called wireless sensor networks, which can 
broadcast information from any network to the Wi-Fi connection. The main elements of this network are gateways, sensors and nodes. It 
is noteworthy that this kind of programming is confined to the hardware part, and therefore, is unique. An important notion in such networks 
is a platform - a combination of hardware and software objects of a wireless network. System selection, component selection. The software 
component includes analysis and selection of the system, as well as special software for working with data from gateways and nodes. 
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1 Introduction 

Wireless sensor networks are a network of autonomous 
nodes with sensors to monitor various external factors, such 
as temperature, humidity, pressure and others. Modern 
networks are bidirectional, which also allows you to control 
the activity of sensors. 

 
FIGURE 1 Modes of transferring information directly and through 

aggregation nodes 

Sensor networks, as shown in Figure 1, have different 
methods of transferring information. The first method is 
obsolete, but it still finds application in different networks. 
Nodes, in turn, include 3 subsystems: 

1. Processor 
2. Communication 
3. Sensory 
We will analyze the hardware market using the 

following criteria: 
1. Availability 
2. Price 
3. The interface 
The conducted studies showed that the ESP8266 module 

is suitable for all parameters. This module can also be used 
as a bridge between WiFi and another device or you can use 
it as a standalone device for working on the network. 

The selection of a suitable OS in this case is an important 
link in the construction of the entire system. Suitable OS for 
working with microprocessors is not so much. However, in 
the market you can find OS 4 families: 

1. TinyOS 
2. Contiki OS 
3. RIOT 
4. Linux 
For analysis, we also use several parameters, namely: 
1. The minimum value of memory 
2. Support for C ++ 
3. Multithreading 
4. Modularity 
5. Real time mode 
The best results were shown by the OS of the Linux 

family, however this system is too demanding for memory, 
so we choose another one. The OS Tiny has very little 
functionality, which also does not suit us. The Riot OS does 
not support microcontrollers of a certain category, which is 
also bad. And there is only Contiki OS, which has the 
following parameters: 30 KB on ROM, 2 KB on RAM with 
average multithreading and modularity. 

The development of special software for sensor 
networks is carried out by: 

1. Apache 
2. Microsoft IIS 
3. Nginx 
Microsoft releases an operating system inconvenient for 

the PHP language. So choose between the 2 remaining. 
Figure 2 shows a graph showing that the minimum memory 
is required for NGINX. 
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FIGURE 2 Graph of OS memory usage 

2 Microarchitecture 

Microarchitecture describes how exactly the processor is 
located and connected to each other registers, ALUs, finite 
state machines, memory blocks and other blocks needed to 
implement the architecture. Each architecture, including 
MIPS, can be many different microarchitecture, providing a 
different ratio performance, price and complexity. All of 
them can perform the same programs, but their internal 
device can be very strong differ. 
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