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Abstract: In view of the existing problems in the telemetry data management of aircraft test, the 
design scheme of the test data management system with embedded quality bus is proposed. The 
design idea of quality bus, architecture and key technologies of the system are described, and the 
superiority of the system in quality control, data sharing and system security are analyzed. 

1. Introduction 
With the development of data acquisition, processing and transmission technology, the 

parameters of the parameters of the telemetry data, the acquisition channel and the total amount of 
data processing have been greatly improved[1]. At the same time, the requirements for the quality 
of the data of the aircraft test also mention an unprecedented height. How to do a good job in 
quality management in the era of large data Work is a problem to be solved urgently. This paper 
presents an experimental telemetry data management system with embedded mass bus. It describes 
the system from the design idea, architecture and key technology, and analyzes the advantages of 
the system in quality control, data sharing, system security.  

2. The Problems in the Management of Test Telemetry Data 
The narrow sense of test is the process of obtaining data [2]. The data processing is the key link 

in the whole process of testing. Due to the complexity of the test task, organization, equipment and 
environment, the experimental telemetry data has its own characteristics, which is mainly shown as 
the following four points: 

1) The task has specific requirements. It is necessary to organize different measurement and 
control equipment and obtain various parameters accordingly. In addition, the experimental 
environment is different and the test target is different, and the storage and organization of each data 
shows great variability [3]. 

2) There are a wide variety of equipment parameters, including fast change, slow change and so 
on. Each parameter has different data formats. The original data are diverse, not only binary string, 
but also images and video, and static data (environment parameters, earth results) and dynamic data 
(the process data collected in the test) coexist. 

3) With the improvement of the aircraft assessment requirements, the test time is getting longer 
and longer, the number of channels for telemetry data acquisition is more and more, the process of 
aircraft testing is becoming more and more complex, and the amount of data produced by the test 
task is increasing geometrically. 

4) The quality of the telemetry data of the aircraft test is related to the evaluation of the test 
results of the aircraft and the assessment of the state of the data acquisition equipment. The value 
and function are very important and the quality is very high. 

3. The Design Idea and Key Technologies of The System 
In view of the problems in the management of the test telemetry data and the special 

requirements for the quality, the design idea of embedded quality bus is put forward in the design. 
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Four design principles of object modeling, role binding, mass storage and hierarchical structure are 
proposed in order to combine modern management with quality management. Build a unified 
management platform with quality management, security, flexibility, integration and efficiency. 

3.1. The Design Idea of Quality Bus 
The design idea of the quality bus is the focus and entry point of quality management, which is 

refined to each batch of data processing in the telemetry data processing process through 
information technology. The idea of quality bus design proposed in this paper is to design a set of 
standardized naming rules first, and use this rule to standardize each batch of data in the process of 
telemetry data processing. The ‘test name - quality bus information table ’ is set up to record ‘serial 
number, process number, system name, parameter name, use software and version, calibration data 
file and version, calibrated data file, check date check, data consistency check, etc.’. 

The data form of generating parameter A for a processing stage is telemetering, named 
"processing parameter A" (Table 1), and the test name quality bus information table (Table 2) and 
the mapping relation between the two are shown in Figure 1. 

Tab.1. Telemetry data processing stage, sub system, data form for generating parameter n 

Serial number time code parameter n 
1 12:22:25.000 Value 1 
2 12:22:25.250 Value 2 

… … … 

Tab.2. Test name, quality bus information table 

Serial 
number 

Process 
parameter subsystem parameter software and 

version 
calibration data 
source 

data validation 
period 
inspection 

data 
consistency 
check 

1 01 control 
system height TelePostProce

New.exe 
Product 
specification yes/ name yes/ name 

2 01 electrical 
system voltage TelePostProce

New.exe 
Product 
specification yes/ name yes/ name 

… … … … … … … … 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1. Mapping relation between forms 
After the bottom modeling is completed, the different processing batches, different types of 

parameters, and different test tasks are turned upwards, and the quality tables or information tables 
are set up for the generation of equipment and static data (time origin, environment parameters, 
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earth results, and the parameters of the subject object). The forms are linked by the flow path and 
combined with the macro quality system. Quality records, work instructions, program files, quality 
manuals and other quality management auxiliary files are used to form a top-down quality 
management bus - the upper level can be traced to the result report, the bottom layer can be finely 
positioned to each data point, the whole operation process and the data are covered in the middle, 
and all of them can be examined horizontally.  

3.2 Object Modeling 
System technology runs through the idea of object modeling. Data types, quality forms, database 

bottom operations are encapsulated in the form of objects, allowing role users to customize their 
own database models through data objects, including data tables, data views, data check rules and 
constraints [4]. To meet the needs of users, such as adjusting data structure, organizing and 
searching test data, increasing the conditions and rules of data verification, and so on, to adapt to the 
changing requirements of the user's test task. 

3.3 Role Binding 
Role based access control (RBAC) is the most mature security strategy in today's large-scale 

information systems. The user's permission to the system operation is not directly granted to the 
user. Instead, a role set [5] is set up between the user set and the permission set (Figure 2). The user 
assigns the appropriate role to have the relevant permissions of the role, changing the one to one 
relationship of the direct authorization into the multi to multi relation of role binding. When the 
factors, such as personnel, equipment, post, process, and task, are easy to decouple, it is more 
flexible and robust and avoids the problem of authority. By mistake deletion, misoperation and 
leakage, the security and flexibility are greatly improved. 

 
Fig.2. Role binding diagram 

3.4 Mass Storage 
In view of the characteristics of the variety of data and the large amount of data, the database 

management system Oracle 9i, which is mature (avoiding the existing version of the new 
technology), is used to implement all data types (external, telemetry, GPS, earth results, 
environmental parameters, equipment parameters, test information, etc.) and all data formats 
(Massive storage of binary strings, character text, pictures, videos, word documents, etc. Because of 
the large amount of data in the test task, the storage performance is a key index, and it should be 
above 3G/ seconds in theory. The Oracle 9i database system uses caching fusion (Cache Fusion) 
technology to exchange information [6], the peak of communication can reach 12G/ seconds, which 
is fully qualified for system requirements. Oracle 9i also provides powerful online analytical 
processing (OLAP) capabilities, providing strong technical reserves for online data mining and 
knowledge discovery. 

Advances in Social Science, Education and Humanities Research, volume 204

421



 

3.5. Hierarchical Structure 
The system uses three layers of architecture, which divides the whole business application into 

presentation layer, business logic layer and data access layer. The hierarchy structure realizes the 
concept of software engineering design, divides the problems and solves each problem, which is 
beneficial to the integration, expansion, maintenance and deployment of the system. The.Net 
framework can achieve a better implementation of the three layer architecture, with component 
assembly functions. The background code uses its own defined components through namespace. It 
can use C#, C++, VB and other programming language coding and encapsulation classes to 
implement the business logic [7], and provide a large number of database connection components to 
help implement the data access layer function. The presentation layer can embed business logic and 
data layer operation classes into ASPX pages through ASP.net, and realize the automatic publishing 
of Web portal. It is very suitable for the construction of unified integrated test information 
management platform. 

4. The Physical Structure of the System 
The physical structure of the system is mixed with three layers of B/S (Browser / server) and C/S 

(client / server). The data layer and service layer service are distributed on different servers, and 
they are physically isolated from each other, thus improving the security of disaster tolerance. The 
database management system runs on a dedicated server and provides powerful basic data 
management functions. Considering the "mass" characteristics of the test data, the C/S model is 
designed, using the reading server and the client data interface to read and write the mass data, and 
improve the speed and reliability of the data storage. All functions except data reading and writing 
are published by Web portal, and any computer connected to the network can use a browser landing 
system to enable the system to be flexible and extensibility. The physical structure of the system is 
shown in Figure 3. 

 
Fig.3. System physical structure diagram 

5. Conclusion 
This paper presents a design of an experimental telemetry data management system with 

embedded mass bus. This system can improve data management level and utilization efficiency, 
ensure the security of experimental telemetry data, and maximize the sharing and coordination of 
data between multi departments under the condition of safe and controllable data, so as to make 
information resources available. Sharing and comprehensive utilization is possible. At the same 
time, it is beneficial to improve and optimize the design of the product and improve the quality of 
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the design by fully excavating the value of the test task data and for the analysis, comparison, 
identification and evaluation of the aircraft test. 
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