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Abstract. The next generation of simulation analysis and evaluation system com-
bines the simulation system with the actual command and control system to provide
more accurate analysis, prediction and control methods for military complex sys-
tems. Combat assessment analysis is the basis for command decision making. With
the transformation of warfare from mechanization to information, the explosive
growth of combat information, the war system presents unprecedented complex
features, which poses challenges for combat assessment. In-depth discussion of
the basic mechanism of the military simulation analysis and evaluation system,
the key elements of the system output and the system analysis category. Finally,
suggestions for the development direction of the evaluation and analysis of the
military simulation analysis and evaluation system are put forward.
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1 Introduction

With the development of high-tech and the improvement of ship automation, the propor-
tion of ship-borne application software in modern ship equipment is increasing, and the
position in ship-borne control system is gradually rising from the supporting products of
hardware to the independent products. The development quality of shipborne application
software is directly related to the function of equipment system, and directly affects or
even determines the quality of equipment [1, 2]. Factors affecting the quality of soft-
ware products include the technologies used in software development, the capabilities
of software developers, quality control of software development processes, and the time
and cost of software development constraints, as shown in Fig. 1.

The object of software development quality management includes not only the techni-
cal content, development process, but also the management of developer, time schedule,
etc. The software quality management refers to a series of command and control activ-
ities carried out to ensure software quality [3]. These activities include: setting quality
policy and quality objectives, implementing quality planning, quality control, quality
assurance and quality improvement.

Ship-borne application software is an important part of modern ship control and
information system. It has the characteristics of general software engineering, production
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Fig. 1. Factors affecting the quality of software products

mode, integration process, distribution, long-term maintenance and centralized upgrade.
The development of software should not only be organized strictly according to the
engineering process, but also strengthen the quality management in the development
process. It is necessary to construct a whole process, all-round and multi-level quality
management system to ensure the quality of software product development. Therefore, it
is of great significance to strengthen the research on quality management in the process
of software development to guarantee and improve the quality of software.

2 The Engineering of the Development Process

The engineering of the development process is the precondition to ensure the quality of
the software products, and the engineering organization and control of the development
process is the primary quality management of the shipborne application software.

The engineering of software development process usually needs to make and imple-
ment the development plan in stages according to the software life cycle, and verify it
step by step to realize the whole process control of software development in the life cycle
[4]. In software life cycle, in order to describe the process, activity and task of software
development, operation and maintenance, many life cycle models are put forward. In
software development, appropriate software life cycle models should be chosen accord-
ing to the difference of software scale estimation, schedule requirement, technical basis
and experience level of software developers. Among them, waterfall model, V-type
waterfall model and incremental development model are commonly used in software
development.

In order to guarantee the quality of software products, as well as its host hardware
products, we must first ensure the scientific, reasonable and controllable development
process, the quality control of software products and, above all, the quality control of
software development process. Therefore, once a software life cycle model has been sci-
entifically selected, the software development process should be defined strictly accord-
ing to the selected model, and it should be taken as the basic basis of the software
development and management.
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In order to strengthen the control and management of software engineering, it is nec-
essary to set the process target for each stage of software development strictly according
to the requirement of process control, measure its execution in time, check the process
target, find the deviation and correct it constantly, which requires that the process should
have certain stability, the process product should be visualized, and the process measure-
ment data should be representative. That is to say, to plan (P), implement (D), check (C)
and dispose (A) four tasks, that is, to follow the general principle of process-controlled
PDCA rolling cycle rise.

3 Practice of Quality Management

The quality management in the development of shipborne application software is not a
general abstract concept, but a series of project management, process management, engi-
neering management and supporting practice activities around ensuring and improving
software quality. The practice of quality management includes two categories: quality
control and quality assurance. Quality control is the technical and management activities
of software developers and managers to ensure the quality of software. Quality assurance
is a supervised activity, which must be independent, objective and impartial. Software
quality assurance and quality control supervise each other and complement each other.
Quality control and quality assurance work run through the whole process of shipboard
application software development.

3.1 Quality Control

Generally speaking, quality control activities should be carried out as required during
the development of shipboard applications, the main contents of which include [3, 5]:

(1) Software configuration management. Unlike hardware changes, software is eas-
ier to change, technical status control is difficult, software changes out of control
will have a disastrous impact on software quality. Software configuration manage-
ment is the control of software technology status, control software changes of the
important means. Software configuration management work requirements: must
establish software configuration management institutions and implementation of
management personnel, must make software configuration management plans, must
be software changes and updates to identify and explain, should be set up includ-
ing “development library”, “controlled library”, “product library” including the
configuration library, and strict implementation of the software products, upgrade
management procedures. For distribution, cycle and maintenance characteristics,
need to establish.

(2) Software document management. Software document is the result of software devel-
opment work at A certain stage, it provides the management with the progress of
software development process, which enhances the visibility of software develop-
ment process, and it is convenient for the management to supervise and manage the
whole software development process. The preparation of software document must
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be completed in time at each stage of software development, and the correspond-
ing documents must be provided for different stages and levels of software, and
can not be written afterwards; the compilation of software document must follow
the relevant specifications, such as GJIB438A-1997 “weapon software development
document” and so on. Software development documents shall generally be subject
to controlled management after review at all levels, and may not be changed at will.
Software review management. Software review is an important means of quality
control at all stages of the software life. The software development process is
controlled through review to verify that the software development work at each
stage meets the requirements. The software review is divided into two categories:
one is peer review: a technical review of the work product by peer experts, the other
is milestone review, which is generally led by administrative line, technical line,
user representatives, and a management review of the development process of the
work product. The review activities should generally include review plan, product
preparation for the review work, meeting or correspondence review, issue evaluation
opinions, and modify the work product according to expert opinions. In the case
of temporary safeguards, confidentiality restrictions and insufficient on-the-spot
determination of benefits, the priority of the reviewers shall be determined without
affecting other components, and the adoption shall be determined by appropriate
assessment methods.

Software defect management. In the development of shipborne application software,
all kinds of errors or defects are inevitable, and the purpose of software defect
management is to improve the quality of software by testing and testing to discover
and eliminate the errors or defects in the software. In contrast to the software
development process, different software tests are required for non-stage software.
As with the software development process, software testing needs to be carried out
according to the process of planning, design, execution and analysis, and there can
be no lack of any link in the process. The software defect management should pay
attention to the closed-loop feedback, one is to monitor the modification and closure
of the tracking defect problem, the other is to identify the defects found in a certain
type of software, to track whether there are the same defects in the relevant software
products. For ship software with strong inheritance, it is necessary to distinguish
the commonness and individuality, global and local, equipment and technology in
time to manage and forecast. Based on the idea of data analysis, defect management
is carried out, and historical data is used as resource for defect prediction.
Software standardization management. The standardization management in the
software development work, one is the standardization of the product, the other
is the standardization of the development process. The standardization of products
is to follow the standard of the industry standard or the product family of the research
unit, especially the same functional components, the same basic computing tools
and standard functions. Standardization of the development process is to establish a
quality management system in strict accordance with national or military standards.
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3.2 Quality Assurance

The quality assurance of shipborne application software development is mainly carried
out by the development unit and the project team’s special quality management personnel
to supervise and inspect the software process and products.

(1) The quality assurance of shipborne application software development is mainly car-
ried out by the development unit and the project team’s special quality management
personnel to supervise and inspect the software process and products.

(2) The article reviews and reviews the products and processes. During the whole
process of software development, the project quality manager shall inspect the stage
work product and the engineering process, record the non-conformance items, and
notify the R&D personnel.

(3) Track and verify the correction of non-conformance items. After discovering the
non-conformance in the software development process and the product, the quality
manager is responsible for tracking the correction and verifying the effectiveness
of the corrective action after the deviation of the documented identification record.

(4) Report the quality assurance activities on a regular basis. Project quality managers
need to regularly prepare quality weekly, bi-weekly and monthly reports in order to
inform the leaders, project leaders and stakeholders of quality defects and corrective
actions.

(5) Communicate with users regularly to find quality problems. In addition to the whole
process of monitoring and checking software development and products, quality
assurance activities include regular communication with end users or customer
representatives, understanding the problem feedback of products in the service
of the army, and acting as a bridge between the communication force and the
development unit.

The characteristics of shipborne application software decision-making quality assur-
ance in accordance with the plan at the same time, the event-driven, active and passive
combination of quality assurance work, especially in the case of on-site support, off-site
research and development, field testing, before, after the task to adopt special groups,
special people, timing, fixed-point and other forms to ensure the implementation of
quality assurance work and benefits.

4 Localization of Quality Management System

The production process of software needs the coordination of resources, technology,
management and so on. The quality standard stipulates the basic requirements and prin-
ciples, and the specific implementation and practice also need to be closely combined
with the unit’s resource guarantee, technical reserve and capability level.

For a long time, the construction of software engineering standard system in our
country has always taken American standard as the main reference object, and has
transformed many American standards into Chinese standards, which has played a great
role in the development of various kinds of software in our country, which can be
understood as a systematization of software development management system.
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However, in the practical development of shipborne application software engineer-
ing, the required software quality management system needs to be combined with the
specific application field and the practice of the development unit to realize the sec-
ondary localization of the quality management system. Many times this is due to the fact
that the software engineering-related requirements are not well localized. Although the
relevant standards have defined the related activities in various software processes from
different levels and angles, they are of high guiding significance to very professional
software engineering theory researchers [6, 7]. In the actual software development pro-
cess, the front-line researchers, more hope that the top-level standards combined with
the unit’s actual localization, from the point of view of engineering practice to estab-
lish a landing, with local characteristics of the process requirements, and supporting the
development of the corresponding project template to guide the process management,
document preparation and other work.

In order to eliminate the hidden trouble caused by traditional hand-made software
development, the software development unit should combine the practice of research
and development, improve the system and strengthen the training. All the members of
the research unit should establish the consciousness of “quality first”, regard the quality
of the project as the life, from design to development to use and maintenance, formulate
and follow the perfect quality management rules and technical standards, and study how
to strengthen the construction of the organization system by perfecting the software
quality management system, on the basis of accurately grasping the requirements of the
software quality, Establish a scientific and reasonable quality management system, define
the quality management responsibilities of all levels and departments, and improve the
quality management ability and level of shipboard application software.

5 The Scientization of Quality Management Methods

(1) On-board application software quality management is basically software develop-
ment project-centered, software engineering to promote and promote software qual-
ity management, quality management methods should be scientific, in the quality
management methods should adhere to:

(2) Improve quality by applying the idea of life-span management. During the whole
life cycle of software from requirement analysis to new system substitution, the
activities of each stage and each link are carried out, and the management tasks and
objectives of each stage and department are defined.

(3) Developing, developing and maintaining software with the principles and methods
of software engineering. Shipborne application software system is complex, soft-
ware measurement, workload estimation, demand change and risk management
are difficult, development progress and quality are difficult to guarantee. Using
the idea of software engineering to strengthen software development is helpful to
improve the quality and efficiency of software products and reduce the difficulty of
maintenance.

(4) Establish corresponding rules and regulations, clarify duties and powers, and stan-
dardize the management of software quality. The quality of software runs through
the whole process of software development and application, and the quality work
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runs through the whole process of project, requirement, scheme, delivery, verifi-
cation, operation and maintenance. In addition, in order to ensure the scientific
and effective improvement of software quality, software testing has been grad-
ually transformed from error-correcting mode to prevention and error-correcting
mode, which runs through all levels of code unit, sub-system, system and so on.
The establishment of a mechanism for evaluating, controlling and implementing
software quality management is conducive to the scientific, institutionalized and
regular implementation of software quality management [8, 9].

6 Summary and Prospect

At present, the more complex the structure of ship control software, the more functions
and the higher quality requirements, the more workload of management control in the
process of software development. There must be no strict management control over the
software development process and the technical state of the software. The consequences
are unthinkable [10].

The development of shipborne application software should constantly strengthen the
optimization research of quality work, find out the main problems in the life cycle of
software products such as demand analysis, design realization, test, operation and main-
tenance, and actively adopt reasonable and appropriate methods to solve and alleviate
the contradictions; strengthen the research of countermeasures in each link of qual-
ity management, and strengthen the close cooperation among all departments within
the unit, Proactively explore new means and methods of software quality supervision,
and strengthen in-depth communication and communication with external stakeholders.
According to the characteristics of industrial software, grasping the characteristics and
rules of software design, strengthening the quality supervision and management in the
process of development, and according to the principles of system supervision, highlight-
ing key points, prevention and inspection, making the process of software development
in accordance with the requirements of engineering management, effectively grasping
the key links of software demand analysis and design review, document verification,
configuration management, etc. Grasp the milestone node control, the standard manage-
ment, strictly follows the detail, can prevent the situation, greatly improves the software
quality and the reliability.
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