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Abstract  

Introduction. To develop new system modules of software to help employees with disabilities, it is required to work out 

an architectural solution for the interaction of all parts of the system.  As a result of the analysis and design, it is 

necessary to obtain a software architecture that must meet a number of standard requirements. First of all, it should be 

safe. To do this, you should take into account the error logging system, event auditing, the possibility of disabling the 

functionality immediately after putting it into commercial operation, internal mechanisms for validating client input 

requests and server responses. This study is aimed at the development of basic system maintenance options, the analysis 

of exception cases under interacting with the user for further evaluation of the architecture efficiency, and the direct 

project development. 

Materials and Methods. The architectural decision was carried out using the Unified Modeling Language (UML), 

which helps to build visual images of the life cycle and interaction of all components of the system. The syntax of the 

UML deployment diagram was used to study the interaction of the main modules of the future system, and the syntax of 

the UML sequence diagram was used to process the lifecycle. A use case diagram was also applied to describe the main 

use cases. To study the interaction of the main modules of the future system, the UML deployment diagram syntax was 

used. For life cycle processing, the UML sequence diagram syntax was applied. In addition, a use case diagram was 

applied to describe the base use cases. 

Results. An architecture that has a scheme for the interaction of individual modules and systems, as well as options for 

using the software package for the future implementation of the software product, has been developed. The proposed 

system architecture meets the requirements of security, reliability (fault tolerance), and performance. The authors have 

fixed the functional requirements of the system of assistance to employees of enterprises with hearing problems for the 

possibility of their employment and work on the telecommunication Internet. Basic variations of system maintenance 

have been developed. 

Discussion and Conclusions. Building a competent architecture provides taking into account cases that go beyond the 

normal use of the system, and applying a fuzzy model to determine the system efficiency. Further in-depth description 

of deployment and operation options will enable to implement an efficient and productive system. 
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Introduction. Previously, the causes of disability among the population with disabilities were investigated 

through expert evaluation using the method of pairwise comparisons by Thomas L. Saati. As a result, it has been 

discovered that for improving the ability to work, it is required to develop a comprehensive system that would solve 

the problem of hearing loss and make it possible to work in remote support centers, where understanding the 

interlocutor is mandatory [1]. Before evaluating the efficiency, you need to work out all possible options for system 

maintenance. This will determine the service architecture efficiency associated with the performance of each module of 

the desired level of service. To reduce labor costs at the development stage, it is required to determine in advance 

exception cases when the module is working with transcription. 

The scientific novelty of this study is the efficiency of the architecture in terms of tasks to be solved (service 

options). 

The assessment was carried out using a fuzzy model of expert opinions in this field. It goes beyond the scope of 

discussion of this article.  

To develop the architecture, you need to consider the following parameters: 

– cross-platform — the software product should cover the main operating systems; 

– fault tolerance — the system should work stably in case of interruptions in operation; 

– security — the system must support logging, monitoring and auditing of user events; 

– horizontal scalability — with an increase in the number of clients, the software product must work at the same 

speed by increasing the number of servers; 

– performance — the system should work without delays in real time. 

Planning and describing the software architecture is an important and necessary step before the direct development 

of a client-server application. The system should have a module for speech recognition and translate it into text, thereby 

allowing people with hearing problems to work on remote support. 

Materials and Methods.  

UML is a special modeling language that is used in the development of the architecture of computing systems, 

software, network architecture, and in the construction of business processes1 [2, 3].  

The following schemes were used to describe the project architecture: 

1. Sequence diagram describes the process of receiving calls and processing them from the point of view of an 

employee of the organization2. 

2. Use case diagram describes the use cases of the system. 

3. Deployment diagram describes the architecture of the system. 

                                           
1 Khammatova LA. Universal UML Modeling Language, Basic Diagrams and Usage Problems. In: ‘Proryvnye nauchnye issledovaniya: problemy, 

zakonomernosti, perspektivy”, Coll. of Papers XIII Int. Sci.-Pract. Conf. Penza, 2019. P. 88–90. (In Russ.) 
2 Teslenko IB, Tsarev AO. Features of Information Design using the UML Language. In: “Innovative Development of Socio-Economic Systems: 
Conditions, Results and Opportunities”, Proc. V Int. Sci.-Pract. Conf. Orekhovo-Zuyevo, 2017. P. 174–177. (In Russ.) 
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Research Results. The construction of UML diagrams made it possible to determine the system service quality 

criteria, to take into account exception cases and ways of processing them, and the construction of a deployment 

diagram — to determine the system efficiency using a fuzzy model.   

 

Fig. 1. Diagram of system use cases (the authors' figure) 

Figure 1 shows a use case diagram developed by the authors of this article, which demonstrates that the main remote 

support requests come for the following reasons: complaints about the provision of services by the enterprise, 

consultation, and ordering services. At that, it should be borne in mind that the system of automatic generation of 

subtitles may work incorrectly for some reasons, i.e., it could not recognize speech, filtering of prohibited words was 

not passed, etc. In this case, you should switch the client to a robotic system or another operator. 

The robotic system is an automatic voice generation module with its own life cycle, which enables to inform the 

client about technical problems during a call. The module also provides switching to another free operator at the will of 

the client or taking a queue in case of a heavy load at a given time. 

Receiving and 

processing an 

incoming call 

Order processing 

by a healthy 

operator 

Complaint handling 

by a hearing-

impaired operator 

Complaint 

handling by a 

healthy operator 

Consultation 

processing by a 

healthy operator 

Consultation 

processing by a 

hearing-impaired 

operator 

Order processing by 

a hearing-impaired 

operator 

Call with an 

order 

Complaint 

call 

Call with 

consultation 

When processing 

the complaint, the 

operator received 
speech subtitles 

When processing 

the complaint, the 

operator did not 
receive speech 

subtitles 

When processing the 

order, the operator 

received speech 
subtitles 

When processing the 

order, the operator did 
not receive speech 

subtitles 

When processing the 

consultation, the operator 

received speech subtitles 

When processing the 

consultation, the 

operator did not 
receive speech 

subtitles 

Employee 



Baskakov A. A., et al. Development of Architecture for Connecting a System Module for People with Disabilities 

 

In
fo

rm
at

io
n
 t

ec
h
n
o
lo

g
y
, 

co
m

p
u
te

r 
sc

ie
n

ce
, 
an

d
 m

an
ag

em
en

t 

387 

 

Fig. 2. Employee workflow diagram (the authors' figure) 

Figure 2 shows a workflow diagram from the point of view of an employee of the organization. After the standard 

authorization procedure, a call from the client may be received in the employee's personal account via a broadcast 

channel. If the call is accepted, a continuous information transmission channel is established between the client and the 

employee. The received data is transmitted in real time to the processing module, where text subtitles are generated 

using a set of transformations and methods. 

In case of a conversion error, the client switches to a robotic system, and the employee is notified that voice 

processing is impossible. All actions (events) of the client and employee are marked in the speech recognition and 

logging module.  
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Fig. 3. System component deployment diagram (the authors' figure) 

Figure 3 shows a microservice architecture project deployment diagram [4, 5], which consists of three blocks: 

Internet. Visual modules for user-client interaction (User Interface, UI) are located on the Internet. It is worth 

noting that the client’s channels for implementation are represented by three platforms: IOS, Android, Web; whereas 

the employee has only a Web channel. Principally, this is due to the fact that an employee does not usually need such 

applications for mobile operating systems because of the kind of work and security. 

Data Gateway. The key task of the gateway is to provide the transfer of information from the Internet to the local 

network, where the primary servers are deployed, and back. This gives a number of advantages. First, there is a 

common point for transmitting all data. It is not possible to interact with the server bypassing the security gateway. 

Secondly, all requests can be checked for compliance with the originally laid format. Thirdly, the gateway allows load 

balancing between nodes, thereby achieving fault tolerance. If one node stops functioning, all requests are automatically 

distributed among other nodes. Fourthly, the system can be easily scaled. If the number of requests grows over time, it 

is enough to add a new node and the performance will remain at the same level.  

Nodes. It is a complex system consisting of services interacting with each other. The major ones include services for 

receiving requests from a client and an employee. Their task is to receive a request, process it and set up interaction 

with each other using special components — sockets that allow data exchange in real time. These components receive 

data about the client and employee from special services that interact with a relational database using the SQL 

language [6]. For fault tolerance and speed, the database also has several nodes, but at least two. All user and client 

actions are transmitted to the speech recognition and logging services using message queues. This gives some 

advantages — asynchronous data transmission and safety of all information in case of a service failure. At that, storing 

such information in a relational database is impractical due to the uniformity and simplicity of the structure. For this 

reason, it is advisable to use a document-oriented NoSQL DBMS [7, 8]3. It is worth noting that independent databases 

in each of the nodes provide high performance, and the consistency and relevance of data is implemented through a 

mechanism, whose replication will be described in detail in the following studies. The “Master-Slave” mechanism in 

                                           
3 Popov VB, Gavrikov IV. Technologies in Big Data Analysis Algorithms and Artificial Intelligence. In: “Problems of Information Security”, Coll. of 
Papers V All-Russian Sci.-Pract. Conf. with international participation. Simferopol, Gurzuf, 2019. P. 158–160. (In Russ.) 
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relational and non-relational databases is required for possible vertical scaling and minimizing resource costs in case of 

an increase in the load on a single node. 

All requests from the Internet to the local network occur over the HTTP protocol using the following methods: 

 GET — in case of receiving information from any of the modules; 

 POST — in case of creating records in any of the modules; 

 PUT — in case of a change in any of the modules.  

Requests to the stored information occur within transactions to provide data integrity [9–11].  

Discussion and Conclusions. Architecture development, using the language of graphical description, enables to 

visually describe the functional requirements for the system, evaluate its effectiveness and reduce the number of errors. 

The use case diagram made it possible to identify the need to develop a robotic system, as well as to identify many 

service options for a fuzzy model in case of exception situations during voice transcription. The deployment diagram 

helped to determine the effectiveness of the functions performed by each internal service, and the sequence diagram 

helped to determine the product lifecycle. 
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