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Abstract: Civil aircraft full-lifecycle test data, as a crucial component reflecting test information, establishes a solid
foundation for supporting the quality and efficiency of model development. However, due to its substantial data vol-
ume and its coverage of multiple professional domains, the lack of comprehensive management leads to a waste of
data resources. To address this issue, a set of test data management business processes based on airworthiness regu-
lations has been proposed to effectively manage multi-disciplinary civil aircraft test data. Additionally, the study
proceeded with the design and implementation of a database. Firstly, a survey of the research needs of the technical
center personnel was conducted, followed by a comprehensive analysis of the database’s functionality based on the
survey results. Subsequently, architecture design was carried out, considering specific business requirements for
storing multi—disciplinary test data, as well as market-relevant database development technologies. This design
clarified the logical relationships between the storage content of various test modules, with the flight module serv-
ing as an example for detailed database module design. Finally, a database operating interface was constructed to
validate the feasibility of the design, offering valuable insights for the design of a multi—disciplinary test database.
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“FlightTestPlanID" char(36) CHARACTER SET ascii COLLATE ascii_general_ci NOT NULL, AR RL
“Number” varchar(980) CHARACTER SET utfSmb4 COLLATE utfSmb4_0900_ai_ci NULL DEFAULT NULL, . . . .
“ReviewStatus’ int NOT NULL DEFAULT @, Flg 6 Fllght test information sheet

“ReviewTime® datetime NOT NULL,
“ReviewDenyReason™ varchar(90@) CHARACTER SET utf8mbd COLLATE utf8mbd_890@_ai_ci MULL DEFAULT NULL,

“CreateTime datetime NOT NULL,

“UpdateTime™ datetime NOT NULL, 3, STL
“CreateUserId" char(36) CHARACTER SET ascii COLLATE ascii_general ci NULL DEFAULT NULL, 3. 4 ZE j5-ah
“UpdateUserId" char(36) CHARACTER SET ascii COLLATE ascii_gemeral ci NULL DEFAULT NULL,

“PublishTine” datetime NOT NULL,

“PublishUserId" char(36) CHARACTER SET ascii COLLATE ascii_general ci NULL DEFAULT NULL,

“IsDeleted” tinyint(1) NOT NULL DEFAULT @, \ s T N TS ML

“ReviewlserId” char(36) CHARACTER SET ascii COLLATE ascii_general ci NULL DEFAULT NULL, [/J\ kf 17 1it E’M 1;% ﬁ% i] ’fﬁﬂ j % 75\— 'MX E"J 1;% ﬁ% W,

“Desc” longtext CHARACTER SET utf8mb4 COLLATE utf8mb4 0908 ai_ci NULL,

“Major™ varchar(980) CHARACTER SET utf8mbd COLLATE utF8nbd_0980_ai_ci NULL DEFAULT NULL, e P NS . N . I

“FlightTestlane™ varchar(900) CHARACTER SET utfSmb4 COLLATE utf8mbs_@900_ai_ci NULL DEFAULT NULL, 7IN *;l: ij% @ /F‘ﬁ\ E 1T é‘ ) lit g{j %m_‘ "ZIJ *ﬂ Iit gﬁ /fa % '_EE }E

“Type int NOT NULL DEFAULT @, S seh

“AireraftCate’ varchar(99@) CHARACTER SET utf8mb4 COLLATE utf8mbd_09@8_ai_ci NULL DEFAULT NULL, N . .

“AireraftType’ int NOT NULL DEFAULT @, e F* j:k ﬁ [z] Fhﬁ

PRIMARY KEY (*ID") USING BTREE, - PR n 7 VAN

INDEX "IX_FlightTest CreateUserld" ("CreateUserId” ASC) USING BTREE,

INDEX *IX FlightTest PublishUserId (*PublishUserTd" ASC) USING BTREE,

INDEX " IX_FlightTest_UpdateUserld" (UpdateUserId” ASC) USING BTREE, i

INDEX " IX FlightTest ReviewUserId" ("ReviewUserId” ASC) USING BTREE | RUGSSEERERS 2@
ENGINE = InnoDB CHARACTER SET = utf8mb4 COLLATE = utf8mbA_0980_ai_ci ROW_FORMAT = Dynamic

B He i & Basc B8R Bz

)
> BfF: 0.047s e -
K5 AT MR R R Y A H S 9 & o @ ooy
Fig- 5 Implememation of physical structure of e B
flight test information table
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Fig. 7 Flight homepage interface
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Fig.8 Test planning management module interface
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4 HIFEEINRELI
4.1 BEHmEEIT

08 A B A SRy A 4 R B 4 8] 10 B
N RGO 8 AR K R R R B S
Lo Z G008 B B, e Bt F 5 i AT 2 Ll
6 KA B A7k

RARRIFSIRERRS

'J_

BI10  Hidie e PR e L &l

Fig. 10 Database overall module planning

4.2 EBiFkhaesti

AR AR N TUZ AR 5, LB OT R B
(1 DI BE SR o AE T AL AR SRR rh T DU o B
SR O BR BB T AR K A i) D) RE X I A%
AHEAT AR BT A0 B 11 BT R .

3P

ETEET R

BI04 50 2
El LT

Nw
i O 0 5 5

(A | RussEsmnmss °@

FLT 3 A R b

Fig. 11  Airworthiness clause module interface
ek BT IR S n R R 12 B, B R K

AR RN AR, AN A AT LA
AR AR 45 48 2 47 45 0

& rnmwmsEEERs

FEERSR
s + I

AL

Sz

B 12 3 M 4% T 1S S T
Fig. 12 Interface for adding airworthiness clauses
9 H 25 A0 Y 35 R HE BT DA S L 0 S S )
BrIh e, & 13 FiR .



10 Az TR 0 XX &
5% 3k
- (1] g, skbe . ROPLE O 5 8 RO R Bt s [T,
RO RALBEH S BT, 2014(4) : 87-90.
FENG Shide, ZHANG Yuan. Research on the design of civ-
il aircraft test flight planning and management database [J].
Civil Aircraft Design and Research, 2014 (4) : 87-90. (in
Chinese)
(2] i, /e, Befibaeh, &5 . 254 om0 o 1 1 0y R A
Bl PE BT FE (7). TR 586, 2023, 63(1): 93-95.
ST e AL dhe M L 2
BI13 3 A st dik 3 4 7t HAN Tao, NIE Xiaohua, DUAN Shihui, et al. Structural
Fig. 13 Airworthiness clause batch selection interface . . .
strength test connector simulation model database design re-
){—?’» —[E-ﬁ% ]jJ E‘E i) /E\_ﬁgﬁ %ﬁﬁﬁ%%ﬁj{ﬁé ‘I‘% i search[J]. Engineering & Testing, 2023, 63 (1) : 93-95.
14 fi 7 (in Chinese)
o
(3] RS . ficas A sopLisk o Il sl TR o dis PR AR e i e it 9 92 B
@ | rnimennmmERs [T]. A B #5790, 2022(8) : 139-141.
o TANG Jie. Design and implementation of database system
BEAIEE
for aero-engine test engineering [ J]. Manufacturing & Up-
825215 EBHARNETRE
() THENEESY, FRESTHEERTUER, WESIEONSHETE £, BYFSNREE, FRrLRE TR grading TOd ay, 2022( 8) : 139_141 (11’1 Chinese)
[0} Wili i, i
@ oo e (4] XSG, BoE R, A4, 5. LSS R s B Hods
) &3
(© WIRME, B EEOKSE, WSS SRS BT, FERFIELT]. fiizs 224k, 2002(4): 360-363.
() GTERPRREY, BIES, FWECIRS). S8 NEARE, £ THREASRREEETXENTREARRA,
() MRS BRI ST SR ST, AR 25671 SR 256725, LIU Zuming’ CAO Dingguo’ WU YOUjil’l, et al. Research
() TERE 25. 105() % 25.125 %, 25.233 &0 25.237 £MEKN, HATEHE
@ AT . on aircraflt structural corrosion control design database [J].
(1) B25.121(a), 25.123(c), 25. 143(b)(NEAR(D)2) . 25.149, 25.201(c)(2), 25.207(c) LAR(d) 910 f==n %l
o p A e U . Acta Aeronautica et Astronautica Sinica, 2002 (4) : 360-
@ T, 525 % Lg% S T
SRS, 363. (in Chinese)
P14 35 kR A 7 T ST (5] BHIE, 77, £7F, % R OHLE IO 8k I ok 4
Fig. 14  Airworthiness terms view details screen AT S IF &[T, LA, 2021, 43(12): 71-76.
ZHAN Shaozheng, NING Ning, WANG Dan, et al. De-
Y
5 g:l:'i 1@ sign and development of nondestructive testing data manage-
ment system for civil aircraflt structure [J]. Nondestructive
N ML . . Y - Y/ a5 n
ARSCN BB BT IF T — % LAAF fff b 1 R Testing, 2021, 43(12): 71-76. (in Chinese)
0 70 35 6 K Al O A% 0 B R TROMIL 6 i 1 K0 (61 SCHEN, BRAES, W, %5 A% &3 LI o0 SOl 1 1 R 42
G, B VLS B BRI 55 N B ok £ o R BEFLT). i & 3hbl, 2021, 47(3): 97-102.
ﬁ’ L ﬁﬁf{,%?ﬁ \ﬁ-ﬂiﬁgﬁfﬂﬂ \é‘ﬁtﬂiﬂz & 7'{]%%12[& WANG Weiyang, Chen Zhenyu, CAO Yang, et al. Design
- N e . of aero—engine test data management system [J]. Aeroen-
By AR o o W T A BRAE B RO R A
AR SRR ORI RS gine, 2021, 47(3): 97-102. (in Chinese)
-~ 72 o /‘ 3 T E \/‘ \
R HITR He o A4 [7] ARORA P, GUPTA S K, SAMAL M K, et al. Compar-
==Y P Jf= 4 B A Sy
%jz:‘h‘ gigﬁtgﬁ N mzjjlﬁgﬁ A *"Q SN T N ing fatigue life prediction capability of critical plane models
PRI 50 AL b 1A 55 6 Fh &l X 50 R e 1 4 using multiaxial test database on 17 materials[J]. Fatigue &.
T TR E R B e e Fracture of Engineering Materials &. Structures, 2023, 46
. N \ H 4): 1130-1056.
O 77 10 R B, D 5 5 O o e o el () 113071096
" N . [8] GAN Y, FANG X, WEI X, et al. Numerical and experi-
A AU Y BIF 7T 4R RO S o Al 55 B R TR , 4 4 ,
- ™ S . mental testing of aircraft tyre impact during landing[J]. The
S PR B I IS A 73 F=A
TSI A A A R A B Y O U AR B Aeronautical Journal, 2021, 125: 2200-2216.
N o " VLo
T{Eﬂkiﬁl?}%%ﬁﬂ%,ﬁ%%ﬂlﬁ%%ﬁl%@ﬂ@mﬁ [9] NGUYENL V T, TYAN M, LEE J W, et al. Enhance-

Reft2% .

ment of light aircraft 6 DOF simulation using flight test data



XX M

A T ) 22 Ll Rl Y R TRALI I B P R BT S S ) 11

[11]

[13]

[14]

in longitudinal motion[J]. The Aeronautical Journal, 2021,
125: 1358-1379.

NGUYEN N V. Full-scale aerodynamic database develop-
ment process for very light aircraft from wind tunnel test data
[J]. 2015: 1472-1476.

VETOSHKIN V M, GORSHKOV P S, ZHOLOBOV A
B. Methodological problems and ways of creation of the air-
craft equipment test automated management system[J]. Civ-
il Aviation High Technologies, 2017, 20(1): 159-166.
EOWRL . UL X B JF & mysgma L], H 5L & 5 0
i, 2020(6): 15.

GuanfenglLYU. The impact of UI design on software devel-
opment[J]. Computer Products and Distribution, 2020(6) :
15. (in Chinese)

REBLL, REME, SREAL . HET B/S BT R 451 1 52
(7). RHL TR 53t 2005(5) : 1164-1165.

ZHU Aihong, YU Dongmei, ZHANG Juli. Research on B/
S software architecture [J]. Computer Engineering and De-
sign, 2005(5): 1164-1165. (in Chinese)

T, U B BT B/S I R EHLEE H B BT &
FAEMBOT ST s TRV, 2021, 12(6): 117-
126.

FENG Yunwen, YAN Hao, LU Cheng. Design and imple-
mentation of civil aircraft structural solution platform based
on B/S[J]. Advances in Aeronautical Science and Engineer-
ing, 2021, 12(6): 117-126. (in Chinese)

SRy, RS, TAEAE . BT Ve AT H 4 B L

[16]

[18]

[19]

AL RGBT 59 BT ]. 4R, 2023, 44(2) : 77-80.

LI Fengpan, ZHAO Zhimin, WANG Yingying. Design and
implementation of a visual system for intelligent management
of building projects based on Vue [J]. Software, 2023, 44
(2): 77-80. (in Chinese)

WAL, W . 5T influxDB Y Tl it ¥ 5008 1 5| 4 15
LI HSERLE TS #2019, 36(9) : 33-36.

XU Huayan, CHU Yanlong. Design of industrial time series
database engine based on influxDB [J]. Computer Applica-
tions and Software, 2019, 36(9): 33-36. (in Chinese)
TR, BB R TG p B T TR 55 (D). SR
BAGGHA, 2012, 3(4): 57-61.

MAO lJiangiang, HUANG Ying. Data access service based
on object mapping[J]. Command Information Systems and
Technology, 2012, 3(4): 57-61. (in Chinese)

PRI, Ful, DI BB EBOR &R HRIE ]
fr BB E AR S B, 2021, 47(5): 67-72.

LI Junyi, WANG Zhuo, MA Pengwei. Research on the de-
velopment trend of graph database technology[J]. Informa-
tion and Communication Technology and Policy, 2021, 47
(5): 67-72. (in Chinese)

ikok 2 BUREFEIE S M]L dbat:
2019: 260.

N BHBHL T R AL

ZHANG Yongkui. Database principle and design[M]. Bei-
jing: Post and Telecom Press, 2019: 260. (in Chinese)

(448 D #F)



