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Abstract: With the rapid development of China's economy, there are more and more 

distributed computing systems, which are also widely used in actual production. The main 

research direction of this paper is the distributed computing collaborative CAD system 

based on COM / NASD system. The software is based on COM / DCOM, and studies the 

system through collaborative design, simulation and testing. In this process, we first need 

to build the model. Then, according to the actual situation, the corresponding algorithm 

program is established to simulate the running environment of the whole module and set 

the parameter variables. Secondly, the components are assembled and connected with the 

system according to the requirements. Finally, the system is tested as a whole. The test 

results show that the system has high data processing efficiency, fast system response time 

and low delay, which indicates that the system has good comprehensive performance. 

1. Introduction 

With the development of the times, distributed computing, as the most important, effective and 

frequently used basic technology in computer applications, has been more and more widely used in 

all walks of life [1-2]. However, there are many problems in traditional computer systems. For 

example, a series of problems, such as how to improve the system performance, how to process data 

fast and stably, and how to maintain high reliability and maintainability, need to be solved or 

optimized by these new methods, so that distributed computing can play a greater role and provide 

people with more service requirements to meet the market development requirements [3-4]. 

Some foreign countries and regions have begun the development and construction of large-scale 

integrated circuit networks. With the acceleration of the development trend of global economic 

integration, the combination of digital technology and communication engineering, and the 

deepening integration of information industry, many domestic enterprises are facing the problem of 
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how to improve the working efficiency of DG system. Therefore, it is necessary to strengthen the 

research on data transmission rate and reliability between bus modules [5-6]. China's distributed 

computing system started late, but developed rapidly. In China, many universities and research 

institutions have started this work. For example, an organization has developed a universal smart 

grid real-time dynamic monitoring and control system based on network and environment support. 

The control system simulates a complex continuous process. It is controlled by a reference period 

controller (or ammeter) to realize the automatic regulation function, and detects whether there is an 

abnormal state through the on-line detection device. If an abnormal state is found, the line with the 

same operating conditions in the fault section and the current period will be displayed [7-8]. 

Therefore, based on the distributed computing of COM / DCOM, the collaborative CAD system is 

designed and researched in this paper. 

In this paper, the distributed computing collaborative CAD system based on COM is studied, and 

the voltage source module with high independence between the power module and the control unit 

in the region is constructed by using the integrated block and grid analysis method; Secondly, based 

on the establishment of regional power supply model, a complete set of centralized power network 

data collection and network topology diagram is designed and simulated. Finally, according to the 

simulation results, the system functional requirements and objectives are achieved by using the 

collaborative DCOM technology. 

2. Research on Distributed Computing Collaborative CAD System Based on COM / DCOM 

2.1. Distributed Collaboration 

Distributed system is a universal, simple structure, powerful function and easy to expand, which 

can meet users' rapid response and high efficiency to future environmental changes. The software 

has good maintainability. It allows real-time updating of data information in a specific area and 

provides more time to deal with these needs to ensure that decision makers better understand the 

problems they are facing or have contact with other people. Under various factors that should be 

taken into account when taking measures, all participants in the system will be a very friendly, 

convenient, effective, reliable, safe and efficient economic information system. The basic idea of 

distributed computing is that when there is a certain distance between components in an overall 

structure [9-10]. Loads connected through nodes. This method can deal with the problems of 

complex shape, large size, light weight and unable to establish physical topological relationship. 

However, it does not need to consider the factors such as distribution type and component 

characteristics, and the scheme only needs one grid division method to calculate and analyze. Each 

component is taken as a whole structure, and then the appropriate element method or rule 

combination is selected according to its own characteristics to construct the network. In a complete 

and continuous operation process, it passes through a kind of information flow from the input 

device to the output device. The algorithm is mainly through the analysis and research of each stage 

in the whole life cycle. It can describe these problems as linear relations or nonlinear models to 

solve them, and can also convert them into more accurate results with higher performance 

requirements under other forms. At the same time, it can reduce the calculation time, improve the 

operation efficiency and reduce the workload to a certain extent, so as to achieve the purpose of 

efficient operation of the system. 

 

 



Distributed Processing System 

48 
 

2.2. COM/DCOM Technology 

Because distributed systems have different types, each manufacturer has its own unique 

computing software [11-12]. In this case, we need to use the integrator to provide a unified, 

standard and general specification to help design and test various application requirements; Then 

debug the application according to the user's requirements and give the corresponding results for 

use. Finally, all the programs are integrated through these applications. The main research object of 

distributed computing technology is data. Its core idea is to divide a large amount of redundant 

information, and then establish corresponding models according to different needs. The required 

distribution type can be obtained through centralized processing of these data. What we need to use 

in this paper is that the integration module contains a redundancy matrix, in which the output end is 

defined as the attribute value of the output end, and the other key word is from the input and output 

lines and the relevant logic codes. The elements of this part and their corresponding state variable 

sets are described, such as initial attributes, boundary conditions and corresponding functions. In the 

distributed system, the central processor and the driver of each device have their own independent 

control modules. When a device fails, these components will automatically start and return to the 

original working state. This method is another important breakthrough after the traditional 

technology has certain limitations. It can not make the whole application environment in a good 

state or the local dynamic performance is affected, but it can not avoid some unexpected situations 

such as crash, which may cause disastrous accidents. At the same time, a large number of program 

control modules and communication interfaces may be added in the processing process. When the 

system allocates tasks, it schedules the host to scan the system to obtain the global load information, 

and distributes different loads according to the load conditions of different nodes, so that after the 

task is allocated, the load of each node is balanced.[13-14] The formula for calculating the number 

of tasks that should be assigned to a node is as follows: 
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The computing capacity of each node is dynamically changing, wherein the computing capacity 

parameter of the node is expressed as the number of sub tasks calculated per unit time or the unit 

time required for the completion of several sub tasks. The formula for calculating the calculation 

capacity of nodes is as follows: 
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The main function of the distributed automation system is to realize the management of various 

computer resources and information, connect these equipment to the central control room through 

the network, and then the centralized controller automatically allocates the corresponding quantity 

and types according to the needs of various places and professional departments. Because 

large-scale applications have the advantages of high efficiency, real-time and rapid decision-making 
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on the production line, in order to improve the performance indicators of work efficiency and 

reliability, the distributed automation system can manage various computer resources and 

information and provide relevant data support to users in time[15-16]. 

2.3. Distributed Server Structure 

Submit task application

Get the processing result

Accept task application

Task processing

The processing result is sent to 

the customer
Sign out

Submit task application

Get the processing result

Sign out

Server side service process

 

Figure 1. Distributed server structure 

The core of the distributed server structure is to support multiple devices to manage multiple 

network resources at the same time, and provide a variety of application services, such as data query 

and file download[17-18]. Its advantage is that it is simpler than the system based on B / S 

architecture. As shown in Figure 1, this component only needs to configure a computer and a 

communication module. It supports a variety of network access modes and has high reliability and 

security. Therefore, it plays an important role in distributed computing. At present, many companies 

have achieved large-scale, and the commercial application stage has been quite mature or at the 

leading level. The user can operate through the control unit, and can also provide other suppliers 

with functional requirements such as software resource management. At the same time, it also 

supports functional requirements such as on-line processing information interaction between 

switches of multiple devices, connection between grid and local network, and remote monitoring 

and dispatching. It has two ways to realize the master station control and information exchange 

functions, which are respectively used to receive data from the user terminal, process these contents, 

and transmit them to the background management module. The other is that the part that performs 

communication operations through the middle layer is called the sub network segment, that is, the 

client part is also the server part, where each terminal has a certain number of access rights. 

3. The Experimental Process of Distributed Computing Collaborative CAD System Based on 

COM / DCOM 

3.1. Composition of Collaborative CAD System Modules 

The main function of this module is system analysis, design, manufacture and debugging. As 

shown in the Figure2, each unit module constitutes a complete integrated CAD system. It includes 
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user management sub interface and various information display boards. The data files required by 

multiple functional blocks are implemented and kept consistent in this group of integration. The 

control commands required to be output by the virtual airborne equipment or other application 

programs are formed through the cooperative relationship between various components. These 

components can be combined and configured according to different requirements to meet the 

requirements of high system environment and low equipment complexity under specific conditions. 

The main function of the module is to realize the data flow, logistics and information flow among 

the elements in the system. According to the requirements of the system, set a database locally and 

import it into the central processor. The control management is completed by timer / counter or 

external interrupt when operating the entire ied network. When more than a certain number of 

computers need to be used, they will stop running, and send instructions to users to process 

information to achieve various functions. In this way, various departments can be independent of 

each other without affecting each other. 

In process object

Local object proxy

Remote object 

proxy

CAD 

system 

structur

e

DCOM interface

Local service 

period

Remote server

 

Figure 2. Composition of the collaborative CAD system module 

3.2. Function Test Seps of Collaborative CAD System 

In the module function test, we can conduct it from the following aspects, and we need to check 

its performance, operating procedures and design specifications. Therefore, it is necessary to 

determine whether the module meets the various task indicators required by the whole system. 

Attribute test of each unit, i.e. check whether each element is a correct component and whether 

there may be a problem component on the interface. The data processing and storage system 

determines the information such as data acquisition and transmission mode according to the 

functional requirements of each element, and establishes the database form. After the above work is 

completed through these processes, the change curves of input and output state parameters (such as 

logic and integrity) in all modules can be obtained,. If any problem is found, the system will return 

to the error state or prompt for operation error, and restart the whole system. 

4. Experimental Analysis of Distributed Computing Collaborative CAD System Based on 

COM / DCOM 

4.1. Performance Test and Analysis of Collaborative CAD System 

Table 1 is the performance test data of the distributed computing collaborative CAD system. 

According to the test results, the performance of the system is mainly satisfied in the high 

requirements of the operating environment. Since the entire area has been completely shielded. 
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Therefore, this place is relatively easy to use, and the hardware facilities, software equipment and 

other equipment will also be affected to a certain extent. Moreover, the inconvenience caused by 

these factors to users using these products is unavoidable. Therefore, we need to give corresponding 

reasonable solutions according to the test results in time to solve the problems. It can be seen from 

Figure 3 that the system has high data processing efficiency, fast system response time and low 

delay, which indicates that the comprehensive performance of the system is very good. 

Table 1. Collaborative CAD system performance test 

Test module 
System delay 

time(s) 

System 

processing 

time(s) 

Memory ratio 

space(k) 

Process data 

efficiency(%) 

Server receiving 

module 
3 4 3675 95 

The Remote Object 

Proxy module 
3 3 3456 95 

The Local Object 

Proxy module 
4 3 3243 96 

Process object 

module 
3 2 3432 94 

 

 

Figure 3. Performance testing  

4.2. COM/DCOM Algorithm Test and Analysis 

Table 2. The COM / DCOM algorithm performance test 

Test times Initial value 
Design lower 

limit 

Design upper 

limit 

Amplitude of 

variation 

1 3 1 5 4 

2 2 1 4 3 

3 3 2 3 1 

4 4 2 4 2 

5 5 1 4 3 
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The test of this system is mainly to test the function logic and performance of the distributed 

computing module. At the beginning of program design, this paper first analyzes whether each unit 

module can operate normally, and then selects the corresponding interface according to the 

functional requirements to be realized. It takes a certain time to determine the correctness, accuracy 

and stability of the logical relationship. At the same time, it is also considered that some 

unpredictable or expected undesirable phenomena may occur, which may affect the system to fail or 

fail to operate in the working state. Table 2 is the data for COM / DCOM performance test. It can be 

seen from the table that the algorithm has very small data processing error. 

5. Conclusion 

With the development of the times, distributed computing has become one of the important and 

widely used technologies in today's society. This paper introduces the research and design of CDA 

system framework based on COM / DCOM. First, the CAD software system is designed with an 

overall functional module structure, then the corresponding model is established according to the 

load conditions required under different power types in each sub region and the power flow is 

verified. Finally, the function is realized under the premise of meeting the requirements, and a 

collaborative CAD schedule is obtained after the task is completed. 

Funding 

This article is not supported by any foundation. 

Data Availability 

Data sharing is not applicable to this article as no new data were created or analysed in this 

study. 

Conflict of Interest  

The author states that this article has no conflict of interest. 

References 

[1] Dusit Niyato, Kaibin Huang, Mehdi Bennis, Miao Pan, Zehui Xiong, Long Bao Le, Dong In Kim, 

Li-Chun Wang:IEEE TCCN Special Section Editorial: Convergence of Collaborative 

Distributed Machine Learning and Edge Computing Toward Intelligent Networking. IEEE 

Trans. Cogn. Commun. Netw. 7(4): 1016-1020 (2021). 

[2] Yuvraj Sahni, Jiannong Cao, Lei Yang, Yusheng Ji:Multi-Hop Multi-Task Partial Computation 

Offloading in Collaborative Edge Computing. IEEE Trans. Parallel Distributed Syst. 32(5): 

1133-1145 (2021). https://doi.org/10.1109/TPDS.2020.3042224 

[3]Ankur Gupta, Rahul Kumar, Harkirat Singh Arora, Balasubramanian Raman:C-CADZ: 

computational intelligence system for coronary artery disease detection using Z-Alizadeh Sani 

dataset. Appl. Intell. 52(3): 2436-2464 (2022). 

[4]Agostino Giorgio, Cataldo Guaragnella, Maria Rizzi:An Effective CAD System for Heart Sound 

Abnormality Detection. Circuits Syst. Signal Process. 41(5): 2845-2870 (2022). 

[5]R. Manickavasagam, S. Selvan, Mary Selvan:CAD system for lung nodule detection using deep 



Distributed Processing System 

53 
 

learning with CNN. Medical Biol. Eng. Comput. 60(1): 221-228 (2022). 

[6] Nada M. Hassan, Safwat Hamad, Khaled Mahar:Mammogram breast cancer CAD systems for 

mass detection and classification: a review. Multim. Tools Appl. 81(14): 20043-20075 (2022). 

[7] Durga Prasad Mannepalli, Varsha Namdeo:A cad system design based on HybridMultiscale 

convolutional Mantaray network for pneumonia diagnosis. Multim. Tools Appl. 81(9): 

12857-12881 (2022). 

[8]Ardhendu Sekhar, Soumen Biswas, Ranjay Hazra, Arun Kumar Sunaniya, Amrit Mukherjee, 

Lixia Yang:Brain Tumor Classification Using Fine-Tuned GoogLeNet Features and Machine 

Learning Algorithms: IoMT Enabled CAD System. IEEE J. Biomed. Health Informatics 26(3): 

983-991 (2022). https://doi.org/10.1109/JBHI.2021.3100758 

[9]Shahriar Sefati, Rachel Hegeman, Iulian Iordachita, Russell H. Taylor, Mehran Armand:A 

Dexterous Robotic System for Autonomous Debridement of Osteolytic Bone Lesions in Confined 

Spaces: Human Cadaver Studies. IEEE Trans. Robotics 38(2): 1213-1229 (2022). 

https://doi.org/10.1109/TRO.2021.3091283 

[10]Tatiana A. Makarovskikh, Anatoly V. Panyukov:Software for the Problem of Constructing 

Cutting Tool Paths in CAD/CAM Systems for Technological Preparation of Cutting Processes. 

Autom. Remote. Control. 82(3): 468-480 (2021). https://doi.org/10.1134/S0005117921030073 

[11]Robert Enríquez-Reyes, Susana Cadena-Vela, Andrés Fuster Guilló, Jose-Norberto Mazón, 

Luis-Daniel Ibáñez, Elena Simperl:Systematic Mapping of Open Data Studies: Classification 

and Trends From a Technological Perspective. IEEE Access 9: 12968-12988 (2021). 

[12]Sandun Jayarathna, Md Foiez Ahmed, Liam O'ryan, Hem Moktan, Yonggang Cui, Sang Hyun 

Cho:Characterization of a Pixelated Cadmium Telluride Detector System Using a 

Polychromatic X-Ray Source and Gold Nanoparticle-Loaded Phantoms for Benchtop X-Ray 

Fluorescence Imaging. IEEE Access 9: 49912-49919 (2021). 

[13]Leticia Zamora-Cadenas, Igone Vélez, Jesús Enrique Sierra-García:UWB-Based Safety System 

for Autonomous Guided Vehicles Without Hardware on the Infrastructure. IEEE Access 9: 

96430-96443 (2021). 

[14]Geoff Sutcliffe, Martin Desharnais:The CADE-28 Automated Theorem Proving System 

Competition - CASC-28. AI Commun. 34(4): 259-276 (2021). 

https://doi.org/10.3233/AIC-210235 

[15]Isamu Nishida, Keiichi Shirase:Automated Process Planning System for End-Milling 

Operation by CAD Model in STL Format. Int. J. Autom. Technol. 15(2): 149-157 (2021). 

[16]Syrine Neffati, Khaoula Ben Abdellafou, Ahamed Aljuhani, Okba Taouali:An enhanced CAD 

system based on machine Learning Algorithm for brain MRI classification. J. Intell. Fuzzy Syst. 

41(1): 1845-1854 (2021). https://doi.org/10.3233/JIFS-210595 

[17]Zhana Fidakar Mohammed, Alan Anwer Abdulla:An efficient CAD system for ALL cell 

identification from microscopic blood images. Multim. Tools Appl. 80(4): 6355-6368 (2021). 

[18]Pemmu Raghavaiah, S. Varadarajan:A CAD system design to diagnosize alzheimers disease 

from MRI brain images using optimal deep neural network. Multim. Tools Appl. 80(17): 

26411-26428 (2021). https://doi.org/10.1007/s11042-021-10928-7 


