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Abstract - The production of software has going to move a lot much beyond the traditional development of software, described as 

an interactive autonomous software component by the structured programming paradigm of the late sixties and early 1970s. The 

study seeks to identify a UML profile, outline software projects in which UML was used to evaluate the use and efficiency of UML 

diagrams, determine the use of CASE tools and record the perceived use of UML language. A study survey was developed for IT 

professionals and university students. The research was conducted. There have been mailing lists. The findings indicate that UML 

is used in most software development projects successfully and that many of the users consider UML to be good since it helps to 

build the system more rapidly and to produce excellent software systems. For performance risk assessment, UML diagrams are 

used, a software model is created for each scenario, and are translated into a system execution model through deployment data.  
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Introduction 

The development process has been the subject of research for 

decades. There have been several advances in the visual 

modeling of complex, large software systems during the last 

few years. The development, as well as stringent performance, 

reliability and safety criteria of satellite systems with large 

and complex requirements are becoming ever more 

demanding. The constantly growing need for quality, reliable 

and shorter development periods for on-board quality 

software with stringent demands for performance means that 

optimal software development methods need to be used. For 

safety-critical systems, model-driven development becomes 

increasingly common and the research examines how visual 

modeling may be used to design the system and software 

architecture for spaceflight systems. Recent trends have 

shown that 50-60% of every project's success is accountable 

for requirements. Inadequate collection, analysis and 

management of requirements are the cause of most of the 

project failures. If requirements are not adequately defined 

and documented, it will affect the entire project. Lack of 

requirements leads to unfulfilled systems, leading to unmet 

design components and functions. Contemporary approaches 

utilize a model-driven approach supported by CASE tools, 

such a unified modeling language to solve this problem 

(UML). 

Software architectures are high-level architectural 

representations which enable effective segmentation and 

parallel software system developments, give a way to guide 

and assess the system and, in the final analysis, provide reuse 

opportunities. The term architecture is not new; the physical 

structure of artifacts has been utilized for thousands of years. 

The phrase is created by the community of software engineers 

to characterize software-intense systems at their gross level. 

The importance of structure was recognized early in the 

history of software engineering. The first software programs 

were created in programming languages that permitted 

numerical calculations using mathematical expressions and 

later with algorithms and abstract data. The programs that 

were created at the time had just one purpose and were 

extremely rudimentary compared with today's vast and 

diverse software systems. With the increasing complexity and 

size of applications, the global structure of the software 

system became an important issue. Dijkstra proposed the 

correct organization of the software system structure in 1968 

before simply programming. In operating systems, the 

layered organisation idea was created, which divided related 

programs into layers and interacted with programs at the 

nearby levels. Parnas subsequently stated that the 

decomposition criteria employed affected the program 

structure, and numerous design principles were necessary in 

order to create a reasonable structure. Software engineers are 

now agreeing that the software system structure is important 

and that a good structure should be governed by specific 

design principles. 

Stem and software architecture, design and conduct It helps 

to integrate the flexibility and speed of modeling notation of 

traditional programming languages. It offers both system 

engineers and software developers a single common language, 

enabling improved communication and cooperation. It also 

enables large and distant teams to collaborate while 

controlling ongoing changes and having a clear view into 

their possible impact, since changes are inevitable in a project. 
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UML has been used by systems and software engineering 

experts to depict systems since its conception. Lockheed 

Martin has described the use of UML for operating concepts, 

system needs, software requirements and test cases. UML 

was utilized for system/segment designs, including 

distributed architectures, in some circumstances. The 

applications included "DoD, government, business and 

commercial applications, including distributing command, 

control, communications and information systems, embedded 

real-time signal, and mission-avionics subsystem data 

processing applications, system simulators, and general 

business systems.' At least one application is also available 

for a hardware-intensive aviation system.” 

Literature review 

Aditya Kurniawan (2014) The advent of Web 3.0 allows web 

technologies today to cooperate in the performance of a job 

for each user. This technology enables us to create online 

UML diagrams and work together on a software project. 

Unified Modeling Language is one of the most often used 

tools for architectural modeling. This study seeks to create a 

tool for modeling UML diagrams are class schedules, case 

schedules and activity schedules utilizing the current web 

using HTML 5 technology, along with JSON Service that 

enables software developers to work on the same UML 

project and to work together more quickly than usual on the 

internet. 

M.H. Aabidi (2017) In recent decades, the quantity of data 

generated by applications in science, engineering and 

biological sciences has grown in many orders. At the same 

time, in terms of functionality, structure and behaviour, apps 

themselves have grown more complicated. At the same time, 

the development and manufacturing cycles of these 

applications tend to become shorter because of factors like 

market pressure and fast development of supporting and 

enabling technologies. As a result, the expense of developing 

new appliances and production processes is increasingly 

shifting from producing new products to accommodating 

current ones. Knowledge of design, operations and behavior 

of existing fabricated artifacts, including software codes, 

hardware systems and mechanical assembly is one of the 

essential components of this activity. For example, in the 

software business, maintenance expenses are estimated at 

over 80 percent, and software comprehension accounts for 

upto half of the maintenance cost of the software product. It 

would be great to have tools to create UML (Unified 

Modeling Language) models from the source code 

automatically to simplify the software development process. 

Engineering reverse The source code software architecture 

offers software practitioners with a useful service. An 

significant potential for software development engineers are 

case tools implementing MDA and reverse engineering. 

MDA and reverse engineering are a vital element to make 

manufacturing space more efficient and productive. 

Omer Salih Dawood (2017) In the paper process, software 

requirements have been transferred to UML diagrams. It 

demonstrates the significance of this process and examines 

many comparative field investigations. In order to know the 

state of play, using requirement management tools, 

knowledge of UML software development, frequently used 

UML schedules, and the methodology for generating UML 

schedules from requirements, a survey study related 

questionnaire is distributed around the world to many 

research groups and academies as well as to industry. The 

article emphasizes that significant research is required to 

achieve UML diagrams within the scope of NLP 

requirements and to generalize automated or semi-automatic 

processes for generation of UML diagrams from 

requirements. 

Bassam Atieh Rajabi (2017) UML is extensively used for the 

study and design of software. UML diagrams are broken 

down into several aspects of problem domain modeling. It is 

extremely important to preserve the coevolution between 

these diagrams to be constantly updated to reflect software 

changes. Decades of study have led to a broad range of 

methods for the control of the coevolution of UML diagrams. 

These methods may be divided into direct, transformational, 

formal semantics or ways to representation of knowledge. 

Formal approaches like as Colored Petri Nets (CPN) are often 

used in the detection and management of artifacts 

coevolution. Despite abundant progress, more effort still 

needs to be done to improve the efficiency and precision of 

cutting-edge coevolutionary methods in the management of 

UML diagram modifications further. A review of the ways to 

preserve coevolution in UML diagrams is given in this study. 

This study suggested coevolution relationships and changes 

on UML diagrams and components of diagrams. In addition, 

coevolution and inconsistencies of UML diagrams are 

presently addressed with problems and problems to identify 

and fix. 

Deva and Muhammad (2009) Tools designed to create UML 

models utilizing NLP models, produced UML models such as 

the user case diagram, analysis model class diagram, 

collaboration diagram, and design model. UML Model 

Generator from the UMGAR (UMGAR). They integrated 

both Rational Unified Process (RUP) with object specifying 

and ICONIX with most excellent NLP tools. 
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Methodology 

A literature study is needed in order to provide a framework 

for comparison with the results obtained from similar UML-

usage studies. The UML study leads us to create the 

following topics of research (RQ): 

• RQ1: How helpful UML language is regarded? 

• RQ2: How much CASE tools are utilized? 

The final section of the questionnaire covers a series of 

questions relating to CASE's use of tools for software 

projects and the use of mechanisms like UML profiles, 

SysML, Business Process Modeling Notation (BPMN), the 

perceived utility of UML and UML use. 

The software package for SPSS has also been used for 

statistical testing for the purposes of detecting statistical 

correlations. Parametric testing of Wilcoxon was used to 

compare real usage and use of UML diagrams. 

Result and discussion 

While the distributed questionnaire was not required, UML 

was understood by all participants. The study found a 

Bachelor degree of education in 47 percent of the population 

(Table I), a Master degree in 22 percent and a Ph.D. in 8 

percent. Previously completed, graduate students were 

included in the "Bachelor's degree category". 

Table 1: Educational Level 

Educational Level Frequency Percent 

Bachelor degree 42 47.2 

Master degree 20 22.5 

Ph.D. 7 7.9 

Students 20 22.4 

Total 89 100.0 

The professional profile of participants in Table 2, which 

indicates that the population sample is very equally 

distributed in three main categories of employment: public 

sector, private sector workers, employees, students or 

unemployed. Naturally, many students work before 

graduation. 

Table 2: Work Profile 

Work Profile Frequency Percent 

Employee in the private sector 31 34.8 

Employee in the public sector 35 39.3 

Self employed 18 20.2 

Student 2 2.2 

Unemployed 3 3.4 

Total 89 100.0 

In general, participants' software engineering experience was 

classified as novices (with less than two years' experience), 

moderates (from 2 to 5 years' experience) and specialists 

(having more than 5 years of experience). Table 3 indicates 

that 49% of participants may be considered experts in 

software engineering. The percentage is really higher, since 

20 of the participants in this study had less than 2 years of 

experience and 10 of the 20 reported. This is important since 

it indicates that the sample in question is very competent to 

assess the use of UML in software engineering. 
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Table 3: Participant’s years of experience in software engineering 

Years of   experience   in software 

Engineering 

Frequency Percent Cumulative Percent 

Less than 2 years 28 31.5 31.5 

From 2 to 5 years 17 19.1 50.6 

More than 5 years 44 49.4 100.0 

Total 89 100.0  

The participants' competence in UML has evaluated the 

number of software projects that participated in the previous 

5 years (see Table 4). The findings show that every 

participant took part in about five projects and the overall 

number of completed projects is around 413 for all 

participants. In 190 projects, UML was used in the 412 

projects, which means that 46% of the software development 

projects employ UML. "Respondents reported being 

involved in information technology over the average of 15 

years (4.7 with UML) in 27 projects, on average, in the 

similar Dobing and Parsons investigations (about 6.2 with 

UML). In this survey, 46% were much above the 23% literary 

research report on the UML usage in software projects. This 

discrepancy shows that the usage of UML has increased 

significantly in recent years because the B.Dobing and J. 

Parsons study is based on the information collected between 

March 2003 and March 2004 and spans an average career of 

15 years. The fact that (a) the Dobing and Parson survey lasts 

fifteen years from 2004, leads to a significantly lower 

percentage use since the UML was first implemented only 

for 1997 and (b) the results are not directly comparable in 

these two surveys, as these cover a completely different 

geographical area and a general population sample. This is 

also explained by how many UML projects have been used 

in the total number of software projects, in Table 5 in the 

second part. 34% of participants utilized UML just in 

software development projects from their study of these 

results, because in the last five years they had used UML in 

all their projects. 

 

Table 4: Completed software project/project where UML was used 

Number of Completed Software Projects Number of projects where 

UML was used 

 Frequency Percent* Frequency Percent 

None 9  21 23.6 

Less than 5 projects 40 50.0 51 57.3 

From 5 to 10 projects 21 26.2 13 14.6 

More than 10 19 23.8 4 4.5 

Total 89 100.0   

 Percentage values were calculated after excluding the “none” answer 

With regard to the question "how do you assess the 

performance of these typical UML projects in which you 

were involved?," 60% or very many projects have been 

successful and just 13% of projects have failed. The other 

answers were impartial. With regard to UML, the majority of 

users have expressed positive opinions on the creation of 

rapid systems (75%), higher quality systems (73%) and 

reduced cost of systems (72 percent ). In relation to the 

question "whether you think the UML is complex and hard to 

apply," 49% say that it is negative (unpleasant or relatively 

unanimous), 25% say it is positive (who agree on the 

statement), and 26% say it is non-partisan. Table 5 provides 

a detailed overview of the results. The second scale is the 

option "dispute," the third is the option "neutral," the four is 

the option "agree," and the final fifth is the option 

"agreement," a one to fifth scale has been used. 
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Table 5: The overall opinion on UML usage 

 
Agree 

 Somehow 

Agree 
Neutral 

Somehow 

Disagree 
Disagree Median 

Results in higher 

quality systems 
26 (29%) 34 (38%) 18 (20%) 8 (9%) 3 (3%) 

Somehow 

Agree (4) 

Improves our 

productivity when 

building systems 

 

31 

 

(35%) 

 

29 

 

(33%) 

 

19 

 

(21%) 

 

8 

 

(9%) 

 

2 

 

(2%) 

Somehow 

Agree (4) 

Enables us to build 

systems more quickly 

25 (28%) 27 (30%) 24 (27%) 10 (11%

) 

3 (3%) 
Somehow 

Agree (4) 

Helps ensure that the 

final system meets the 

functional 

requirements. 

 

38 

 

(43%) 

 

27 

 

(30%) 

 

17 

 

(19%) 

 

4 

 

(4%) 

 

3 

 

(3%) 

Somehow 

Agree (4) 

Helps in ensuring that 

the clients and users 

understand what 

system analysts are 

proposing 

 

23 

 

(26%) 

 

32 

 

(36%) 

 

20 

 

(22%) 

 

12 

 

(13%

) 

 

2 

 

(2%) 

 

Somehow 

Agree (4) 

Helps to estimate the 

size of the system to be 

developed 

 

28 

 

(31%) 

 

31 

 

(35%) 

 

21 

 

(24%) 

 

7 

 

(8%) 

 

2 

 

(2%) 

Somehow 

Agree (4) 

Helps to decrease the 

cost of enhancements 

to the system. 

 

22 

 

(25%) 

 

23 

 

(26%) 

 

24 

 

(27%) 

 

15 

 

(17%

) 

 

5 

 

(6%) 

Somehow 

Agree(4) 

Improves the 

Communication 

within project 

 

31 

 

(35%) 

 

36 

 

(40%) 

 

14 

 

(16%) 

 

6 

 

(7%) 

 

2 

 

(2%) 

Somehow 

Agree (4) 

Assists developers in 

performing their job 
35 (39%) 29 (33%) 17 (19%) 6 (7%) 2 (2%) 

Somehow 

Agree (4) 

Is complex and 

difficult to use 
6 (7%) 16 (18%) 23 (26%) 25 (28%

) 

19 (21%) 
Neutral 

(3) 

CASE Tools 

The computer-aided software engineering tools (CASE) 

enable an exceptionally easy development procedure. The 

overall cost of constructing the system is reduced when the 

available availability is high. Therefore, the component is 

responsible. 

 

Table 6: Guidelines for CASE tools 

Rating Description 

0 No CASE tools usage. 
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1 IDE used. 

2 IDE with documentation software. 

3 IDE with documentation and diagram tools 

4 CASE tools for design, development and testing. 

5 Maximum use of CASE tools. Includes tools for configuration management 

& project management. 

XMI/UML Support in CASE Tools 

Our research first aims to find version combinations of 

different XMI and UML in various CASE tools such as 

Rational ROSE and ArgoUML accessible. Table 6 provides 

a tooling research results that demonstrate compatibility for 

the major industry standards UML versions 1.3, 1.4, 2.0 and 

XMI versions 1.0, 1.1, 1.2. 

"Y" in the following tables implies the tool is supported by 

the UML/XMI and "N" combination, thus it is not a 

UML/XMI version combination The specified tool. 

Table 6: Rational ROSE Enterprise Edition 7.0 with the XMI Patch 

UML/XMI 1.0 1.1 1.2 

1.3 Y Y N 

1.4 Y Y N 

2.0 N N N 

UML versions 1.3, 1.4, 2.0, and XMI versions 1.0, 1.1, 1.2 with Open-Source Argo UML 0.24 are available from Table 7. 

Table 7: ArgoUML 0.22 and 0.24 

UML/XMI 1.0 1.1 1.2 Version 

1.3 Y Y N 0.22 

1.4 Y Y Y 0.24 

2.0 N N N 0.24 

Conclusion 

The research included all areas of software development and 

systems of all sorts. In Greece, IT professionals. The findings 

indicate that, while UML is limited in most software projects, 

UML was used for over half of the 413 projects reported in 

this study. Typically, the "Class Diagram," the "Use Case 

Diagram," is the most frequent UML diagram followed. The 

most rare diagrams are "package diagrams," "timing 

diagrams" and "machine diagrams." Findings indicate that 

UML is mostly utilized for analysis and design instead than 

for coding and testing. Though UML is often used, it is 

foreign to uses the UML extensions like SysML, XMI and 

many more (negative responses). Regarding the benefits of 

UML, UML users said that they can build their systems more 

quickly, that it leads to higher quality systems, lowers the cost 

of improving the system. Finally, users believe they will 

reuse UML in future projects and expect that UML will 

continue to be used in the years to come. 

Our task is mainly to provide reusable UML diagrams via 

different UML modelling tools without losing any data. 

Leading ROSE and open source software standards are the 

representative tools used in this case study. Using an XMI 

parser with XMI Reader as well as XMI Writer, we can 

identify and modify data loss during model exchange. 

Preliminary results analysis shown that it is possible to 

enhance common XMI support of UML tools and XMI's 

ability to properly describe UML diagrams. 
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