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Abstract— As the number of devices connected to the Internet 

of Things (IoT) increases, the amount of data explodes. It 

therefore not only increases the bandwidth load for data 

transfer but also increases the computer load and storage of 

the cloud platform. At the same time, the standard computer 

paradigm-focused computer cloud cannot meet real-time 

requirements in most application situations. The emergence 

of edge computing can solve real-time data processing 

problems and network bandwidth activity in the current IoT 

environment. In this paper, based on IoT features, such as 

split data, multi-network, and limited power consumption, the 

edge-of-the-line computer system IoT is designed to better 

adapt to the IoT environment. Additionally, the use of critical 

cutting edge computer technologies such as virtualization, 

edge intelligence, computer outsourcing, collaborative 

editing and minimal services in IoT-downtime applications 

are explored in detail. Finally, the functions and applications 

of monitoring power consumption and efficiency in a central 

air-conditioning system are analyzed and summarized, which 

is a common edge computing system in the IoT context.  
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I. INTRODUCTION 

As is well known, Internet of Things (IoT) is an important 

part of the new generation of information technology. It is 

based on the sensory network, the Internet and the 

communication network as an information manager to 

facilitate universal communication, information exchange 

and interaction between objects, and between objects and 

people. It detects intelligent vision, recognition, location, 

tracking, monitoring and management of objects and people. 

Since the concept of IoT was introduced in 1999, it is growing 

rapidly. It has been used in many industries and areas such as 

smart transport, smart home, smart production, smart 

agriculture, smart city and automotive internet. Knowledge 

and intelligence development. In different industries, a 

requirement IoT conditions are also different. Typically, IoT 

systems are built with different sensors, controls, 

communication networks and cloud platforms, which will 

inevitably lead to specific problems, such as data 

fragmentation, network isomerization and homogeneity of 

the operating component of the platform. Now there are the 

following features that limit the development of IoT 

applications. 

 

A. Network capacity 

The rapid growth of IoT devices and various business    

applications is leading to hot data growth. Big data is a 

challenge to the computer paradigm. Data transfer can take a 

lot of network bandwidth. 

1) Timeliness of data in industrial control, automatic 

driving, non-virtual and other business applications, 

system delay requirements are very high, usually within 

10ms or less. Cloud computing delays are affected by 

data transfer and network stability. Excessive delays 

make it impossible to meet the requirements of business 

applications or result in poor user information. 

2) Terminal service Due to computer limitations, storage 

capacity and power supply, IoT terminals cannot meet 

the needs of processing and analyzing large data in real 

time. 

3) Various connections In the case of IoT, terminal types 

and communication networks are different, so it is 

difficult for IoT applications to adapt to connected 

situations in data analysis, terminal control and other 

features. 

4) Security and privacy Cracking, DDoS, and virus. Data 

transfer by remote control increases the threat to data 

security and privacy. Based on the above considerations, 

a standard computer-focused cloud paradigm cannot 

meet the development needs of IoT applications. 

However, a computer-focused computing paradigm can 

provide new solutions and technological applications to 

meet such needs. Edge Computing can detect real-time 

data processing, reduce spinal network bandwidth 

performance, reduce the power consumption of IoT 

terminals, and provide a process that adapts to a variety 

of network conditions. 

II. IOT EDGE ARCHITECTURE 

The traditional IoT architecture includes a vision layer, a 

network layer and a cloud platform. Vision Completed 

Background City Rural Area Network Transport the layer is 

mainly concerned with wild data collection and system 

control. The network layer is responsible for the transmission 

of visual data and control instructions. The platform layer 
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primarily completes machine management, connection 

management, application enabling, business analysis and 

other functions. It can see integrated access management of 

IoT devices as well as integrated processing and data 

analysis. Therefore, the computer load and maintenance of 

traditional IoT structures are mainly focused on the platform 

layer, and at the same time data transfer can take up a large 

amount of network bandwidth. It is well known that cloud 

computing in the traditional IoT architecture can provide 

intelligent services with robust computing power and storage. 

However, data processing time is limited and system 

durability is poor. If a cloud platform is attacked or the 

network is blocked, the entire IoT system fails. Additionally, 

due to data fragmentation and network isomerization of the 

IoT system, large amounts of invalid data can lead to network 

resource losses, which can also increase computer load and 

storage in the cloud computing facility, leading to power 

outages. 

 
Fig. 1: Traditional IoT Architecture 

 The use of edge computing in IoT environments is a 

practical complement to traditional IoT systems. Compared 

to the traditional IoT architecture, IoT edge architecture adds 

an edge layer between the visual layer and the platform layer. 

Edge layer is a sinking function of the cloud platform, which 

can see real-time analysis and data processing. It can also 

detect real-time control and system decision-making. This is 

responsible for reducing the use of invalid data over network 

bandwidth, reducing system delays, and conserving the 

power consumption caused by data transfer. At the same time, 

the IoT system on the peripheral side is a closed loop system, 

which greatly improves the robustness and reliability of the 

system. 

 The proposed IoT edge structure includes a field 

layer, edge layer and cloud platform layer. The field layer 

includes a series of sensors, terminals and production lines in 

the house, workspace, transportation, data source and system 

controller. Edge layer includes virtual ICT infrastructure and 

functional software that includes protocol management, 

device management, data processing, modeling and analysis, 

intelligent thinking, distributed controls and related 

applications. A cloud platform for IoT architecture is an 

effective development based on a common IoT platform 

cloud framework. It also combines resource integration, data 

integration, intelligent collaboration, application 

management collaboration, business management 

collaboration and service collaboration with a comprehensive 

layer. 

 The relationship between edge computing and cloud 

computing is not something that changes but a synergy that 

goes hand in hand. Cloud computing is a global, non-real-

time, long-term cycle of data processing and analysis. It owns 

profits in areas such as long cycle maintenance and business 

decision support. Edge computing is well suited to the 

processing and analysis of local, real-time and temporary 

data, which can better support smart real-time decision 

making and local business transactions. Edge computing and 

cloud computing need to work closely together to better meet 

the needs of various IoT environments, which increase their 

value. 

III. POWER TECHNOLOGY 

The boundary layer in the proposed IoT edge structure 

derives from the permissive technology of the cloud platform. 

Includes visualization, cutting edge technology, micro 

services, computer loading, and shared editing, etc. However, 

compared to such technologies in the cloud platform layer, it 

is unique in the peripheral layer bound by the application. 

A. Doing material things 

Virtualization mainly involves the management and use of 

virtual services such as computer, network and storage. It 

recognizes the production of tangible objects and breaks the 

inseparable barrier between material entities. Allows users to 

use these resources for better configuration and to improve 

the use of system resources. The virtualization method has 

been widely used and matured in cloud computing, especially 

virtual machine and container technology. Once VMis is 

turned on, all pre-allocated resources are used. Traditional 

VM therefore has a problem with large system size and slow 

start-up speed. Its disadvantages are not easily seen in the 

cloud computing platform with many computer and end-to-

end applications, but such VMs do not work on IoT limited 

resources. 

 Docker is a standard container representative. It 

works directly on the host application, providing users with a 

wide range of computer resources on limited hardware. 

Containers start and work much faster than VM, which works 

much better. In the same hardware location, containers can 

share the system kernel with the shared application library 

and work with minimal memory. In addition, the docker uses 

a lot more application than VM, which works very well on 

the system, but the container path has not yet addressed 

security issues. In terms of container features, it is best suited 

to use a computer edge and is hosted on the edge computer 

platform. 

 Unkerned is a new form of lightweight 

virtualization. It is a simple and specialized operating system 

designed from a structural point of view to meet the needs of 

a single primary microservice, eliminating almost all obsolete 

components and greatly reducing resource area and attack 

area. Unkerned  integrates and integrates library operating 

system and application services into a closed image interface 

with a single address space, with high definition, high 

security, minimal space, high resolution, and fast start-up 

speed. It is best suited to the development needs of IoT 



IoT Edge Computing System Architecture and its Application 

 (IJSRD/Vol. 9/Issue 10/2021/048) 

 

 All rights reserved by www.ijsrd.com 178 

devices. Compatible with different applications, it can easily 

integrate small service programs that are suitable for 

operating on embedded devices 

 In short, it is clear that VM is not suitable for 

applications that are compressed by resources. The container 

is very mature and is used in cloud computing facilities or 

peripheral devices. However, in light of light and safety, the 

unkerned represents the process of future development and is 

best suited for IoT environments with limited resources. 

Summarized in Table I. 

B. Edge Intelligence 

In-depth reading is widely used in image processing, speech 

recognition and natural language processing. Especially in 

image classification, AlexNet, VGGNet, GoogLeNet, 

ResNet, DenseNet and other types work very well. Although 

in-depth learning is powerful, it requires strong computer 

power, algorithms and data to support it. It is difficult to feed 

the models directly to the edges surrounded by resources. 

How to effectively integrate in-depth learning with edge 

computing and see edge data mining and intelligent services 

is the current direction of end-to-end intelligence research. In-

depth learning includes training and practice comprehension. 

The former involves mainly model training based on large 

amounts of data. The hypothetical application uses primarily 

input data to predict and differentiate output outcomes by 

model. A training model and inference execution for 

traditional deep-based computer-based learning structures is 

shown in Fig.4. The process requires a lot of computers, 

storage, power consumption, and thus it is difficult to feed the 

models directly to the restricted resources. Now, the edge is 

usually not able to use a large amount of data in model 

training, but it is possible to make a model reference at the 

edges. The cloud-edge-end inference in the middle edge is 

shown in Fig.5, a) Model consideration is performed on the 

edge server; b) Examples of consultations are made in the 

Last resort; c) Part of the thinking model is used in terminal 

and part is used in the edge server; d) Part of the thinking 

model is done on edge servers and part is done in the cloud 

center. Depending on the hardware resources and the need for 

time, we can choose one of the above four types of 

collaborative thinking. 

 To solve the problem about the large number of 

parameters and the high cost of storage and computer costs 

traditionally a deep learning model, how can you see the rapid 

deployment of an in-depth learning model under the basis of 

ensuring application accuracy requires a series of important 

technical bases. At present, edge-to-end innovations mainly 

focus on model fragmentation, model compression, compact 

model formation, premature network modeling and other 

strategies. Segmentation and model compression mainly 

reduce the dependence of advanced technology on computer-

enabled devices and the need for storage. The integrated 

model is designed to improve the efficiency of an intelligent 

computer. The network model comes out in advance to 

improve the performance of the model and save computer 

resources 

C. Computing Offload 

The IoT system has a variety of computer features, operating 

in a variety of computer systems and storage between nodes. 

Nodes in the system are in a network connection mode, which 

allows for interaction between devices. In order to see the 

efficient use of resources and to measure system loading, we 

can download complex computer tasks to rich devices. 

Normal computer extraction to transfer terminal functions 

directly to the cloud computing facility. This approach may 

meet the demand for computer services, but increase the use 

of network transmission bandwidth and response time. Edge 

computing can transfer previously performed tasks to cloud 

computing to the edge of the system. It can utilize fully 

utilized peripheral resources to provide computer resources 

for critical computer delays and time delays. Electronic 

extraction mainly includes the decision of upload, resource 

allocation and acquisition of the extraction system. The 

discharge decision mainly solves the problem of how the 

terminal discharges, how much and what. Resource allocation 

focuses on how to allocate resources after decision-making. 

During implementation, we focus on the implementation of 

the user transport process. When designing a 

decommissioning algorithm, it is often necessary to consider 

a number of factors, such as network bandwidth, task 

response time, energy saving, calculation and economic costs 

associated with loading. 

 Despite a lot of research due to computer evacuation 

there are many problems and challenges in traffic control, 

safety and disruption control. In traffic management, low 

delays and road forecasts should be considered to ensure 

business continuity and achieve green communication and 

energy efficiency. Many of the scientific research problems 

of edge computing can be referred to mature solutions on a 

computer. However, due to the widespread distribution and 

complex network environment, the edge network security 

problem cannot be fully learned in the cloud computing 

scheme. Interference problems are one of the most important 

issues to be resolved in computer extraction. when multiple 

access devices launch tasks on a remote server at the same 

time, they may present major interruptions. How to ensure 

QoS under the guise of recognizing the proper distribution of 

resources and solving the problem of disruption is a major 

challenge in computer outsourcing. 

D. Collaborative planning 

Shared editing on the peripheral side is primarily used by the 

peripheral server to process terminal uploaded tasks using 

system resources, and ultimately respond to the calculation 

results in the terminal. In the whole calculation process, it is 

necessary to consider the server resources of the end server, 

edge node software, and communication resources. 

Considering the above factors, collective analysis of work is 

done with the intention of improving time or using energy to 

the fullest. Integrated computer programming in edge 

computing can improve the overall network performance on 

the edge, reducing response delays and system power 

consumption. 

 Work planning is a common NP-hard problem, 

which is a plan to increase resource utilization, reduce 

waiting time, improve performance and allocate resources to 

specific tasks over a period of time. Common scheduling 

algorithms include heuristic algorithms, deep learning, and 

enhanced learning. Traditional heuristic planning algorithms 

include First Come First Serve (FCFS), Short-Term Startup 
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(SJF), Round Robin (RR), Short-Term Performance (MET), 

Short-Term Completion (MCT), and Minutes and Max-min. 

FCFS is used according to the work plan. The algorithm is 

simple and easy to use. However, due to ignoring many of the 

real work issues, it is rarely used alone in a real planning 

system. SJF rearranges all incoming jobs according to its 

length, and does it in FCFS mode according to new filters. 

Considering only the length of the works greatly reduces the 

effectiveness of their application; RR puts all functions to be 

processed in available nodes, but only for a limited time. 

When a task is completed, the task is interrupted and the next 

task is performed, resulting in a measured performance 

measure. MET assigns tasks randomly to resources that limit 

short-term completion, but do not consider the availability of 

node resources, which is worse in the case of dynamic 

resource changes. Considering the available waiting time and 

performance time for nodes, MCT allocates tasks to the 

expected short-term   resources by any means, but it is 

difficult to allocate tasks. 

 On nodes that are eligible for operation. The Min-

Min algorithm first performs tasks with a small amount of 

data and provides a very efficient processor, but it is easy to 

cause high-density computing servers with high loading and 

low-density computing servers time. Max-Min offers the first 

distribution of high-value data to highly efficient processors 

to improve and measure the load of processors, but it has no 

rating. 

 The most commonly used heuristic algorithms are 

mainly Ant Colony Optimization algorithms (ACO), Genetic 

Algorithm (GA), Particle Swarm Optimization (PSO), 

Simulated Annealing Algorithm (SA), Bat Algorithm (BA) 

and a series of derived algorithms in it. Compared to 

traditional algorithms, they have higher robustness and 

feasibility, as do their advantages in the system of 

programming and optimization. However, their downside is 

that they come together too early and fall into a high-

resolution solution or too long to perform. Some of their 

appropriate combinations can partially overcome such 

weaknesses as .In the peripheral area, the scheduling strategy 

can be directly constrained by other constraints, such as Load 

Balance , Business Essentials, Security Management, Trusted 

Collaboration  or using traditional. 

 Programming algorithm, heuristic algorithms, 

meanwhile, a study on co-op side editing that terminal 

removes computer work on a peripheral server to solve an 

inadequate computer problem in the terminal terminal and 

learns the problem of editing a server-based terminal. on the 

edge is a research project of integrated planning on the edge. 

E. Micro service 

Micro services is a way of developing applications that create 

a small set of services that can be deployed independently 

around specific business functions. It uses design concepts 

that focus on business activity, where each service has an 

automated business function and the application is built on 

one or more small services. It is open to the public without 

language restrictions. In the application program 

development, the business function or process structure is 

prioritized, and each business function is independently 

acquired as a standalone service that can operate 

automatically. Then, the same protocol is used to integrate all 

services to create an application program. In order to extend 

a specific business function, we simply extend the service for 

that business activity, not the whole app. Micro-services can 

be configured according to the needs of computer services, so 

micro-services are able to adapt to remote devices with 

limited resources. Compared to traditional IT software 

architecture, with minimal cost, and high maintenance costs, 

micro service has a better organizational structure, which can 

increase fragmentation, facilitate operational expansion and 

reduce the occurrence of errors. 

IV. GENERAL EDGE COMPUTING PERFORMANCE IN IOT 

SCENARIOS. 

There are many industrial machines that use high power, high 

safety risks and low efficiency in industrial areas. This paper 

introduces a central air conditioning system built with the 

INDICS platform and a smart gate edge. The system has a 

field layer, an edge layer and a cloud platform layer and as 

shown in Fig.7. The central air conditioning of the cooling 

water in the field layer is mainly composed of several cold 

water pumps, cooling tower, holding water pumps and 

cooling load, all belonging to the category of high power 

equipment. The edge layer includes a smart edge edge. It 

performs real-time analysis and analysis of incoming and 

outgoing water pressure, circulating water temperature, 

pressure difference, flow and other details of central air 

conditioning system equipment. At the same time, it carefully 

monitors the operating parameters of the system and the 

operating conditions of the equipment. The operating 

frequency and starting value of the water pump and the 

cooling tower fan are controlled backwards according to the 

monitoring information, in order to track changes in the main 

air conditioner controller in real time. It can gain control of 

the closed loop of the system in a short time and increase the 

durability of a separate air-conditioning system. 

 The cloud platform performs data analysis, system 

configuration, power management and equipment 

management to monitor and deploy the best-in-class air-

conditioning system in the region. An intelligent edge 

gateway can process the monitoring data of a single structure 

and upload the monitoring results to a cloud platform in real 

time, to visualize distributed monitoring and control of the 

climate system at the end of the cloud platform. This system 

can not only detect the general power consumption of the air-

conditioning system, but also detect the maximum air-

conditioning system configuration for a single local building, 

so that the system is in good working order under various load 

conditions, and can improve the stability of the entire system. 

Air-conditioning and reduce energy consumption. 

A. Edge Intelligent Gateway 

Detailed parameters of the intelligent peripheral computer 

hardware components taken by this system are shown in 

Table II. Provides effective modules for data collection, 

conversion, processing, transfer and control of the system, 

which can be connected to the INDICS cloud platform. 

Supports basic principles, including OPC UA, Modbus RTU, 

Modbus TCP / IP, HTTP, MQTT. It also supports cloud and 

location configuration, as well as WIFI / 4G / 3G / NB-IoT 

for wireless communication. The Edge intelligence gate can 
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access the central cooling system of the building, which 

includes three cooling stations, and two cold water pumps. 

Collects important data such as compression, temperature and 

flow with Modbus protocol. Analyzes and analyzes data to 

control real-time air conditioning cooling system depending 

on location and equipment. At the same time, the smart edge 

uses a device error diagnostic model to obtain error detection 

and health predictions for field computer equipment, thus 

providing users with the most intelligent services. 

B. Central Center for Energy Monitoring and Air-

conditioning Development. 

The back of the system adopts a framework to upgrade a 

small Spring Boot service. It uses a small service to build 

functional modules such as performance monitoring, data 

analysis, machine management, user management and system 

log. The front of the system is built with the JS and Free 

maker template engine, and MySQL is used for data storage. 

The MQTT protocol is used for communication and Docker 

is used for application delivery, operation and control. At the 

same time, the system builds a local chiller model, cold water 

pump, cooling tower and other equipment in the cloud 

platform, and completes the creation and configuration of the 

access device, protocol management and more. Cloud field 

acquires monitoring and control effects loaded by smart 

gateways, and repairs and controls land-edge systems. 

 The system platform can monitor, display and 

analyze important system information, and rely on powerful 

computer resources and cloud storage to continuously 

analyze the system's power upgrade scheme. It determines the 

optimal performance parameters for low power consumption, 

and sends the parameters to the smart end edge. An intelligent 

edge control system algorithm can accurately control pressure 

differences and temperature differences depending on real-

time monitoring data and configuration parameters in the 

climate control system, to ensure coherence monitoring and 

optimizing power consumption on the cloud side. 

V. CONCLUSION 

In this paper, in accordance with IoT status features, such as 

the need for time management, limited storage resources, 

diverse network, security and privacy, we propose IoT-edge 

design by combining edge computing with IoT. In addition, 

it allows for flexible technologies such as visual acuity, 

sophistication, computer loading, integrated editing and 

microservices to create a complete web-based object system. 

Finally, the functions and applications of power monitoring 

and efficiency under such a structure are provided as a 

common case of edge computing application in the IoT 

context. 
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