FRmS: 10384 DRE IR
25 21720081152603 UDC

B r3
B+ ¥ B #® X

£F Flex 5 J2EE Msh ELL SRS

The System For Identification Of The Theaceous Flora

Of China Based On Flex Integrating J2EE
KR
B/FHIFEL: HFFR SIHK
F W & AR miethF
LR HH: 2011 F4 A30H
WL A FEH B 2011 56 A 02 H

FALR T AA: 2011 F A H

ERR TR RIEHET

E A

2011 £ 6 H



BIIXFEFAMLE 4R RA

AN 2RI AALR SCRRANSE T T T, AL 5E I TR -
ANAEWSCGAE 225 HA A NS AR 2 AR DT FU R, I4E L
FBLE 27 AR, IFAT EE RGN (TR A0 O AR A AR

ITE GAATID.

FA ZEENLRION ) PR (4D
BT FERER, 3R ( ) WAL () & s = 1
BEih, 1 ( ) SERE e . GEELL BT AET IR

R B R A 9 Dt N BSR AR S A BR, R A TR B VAR, ] AR

o )

PN (%42

¥ H H



BiIRFEZ AL ICEERUE H A

AN AR TIR AR (b e N BT ] 22 A7 26 0 8 AT St /0%
SERE DR BRI B A AR 5T, I 1) 8 B T B A e ML IR 28 A A
W CRABRARBT AR TR, SR VAR IR ST N B TR 22 B e
HAHE R D A Bl o AN IR) SRR SR A A SO 4 [ 1l
i = A 67 V0 SO S PR O R AT R R, K S 8 SR e RN
Gt RS, SRASCED. g Bl Hee Uy A& B A A8 3.

NS SVAT S G

( ) LT TRARE R 2 ¥ BOE IR AR,
T F A HRE, WEEEHEIRRA

( ) 2. AR, E ] ERIRAL

CGEAELL EMIN ARSI “ v 7 BIE BN AR . RE AR
Pfe D2 JE TR IRNE R A2 e A0 3, REET TR RS
L R RE WAL SN AT AAL IR S IEAE IREANHS [, BA
NATEEEALW S, ¥EH FR AL

%ln

FHAN (8542):
# H H



BT Flex 5 J2EE 1 EILRRHEYISE € RS

H3

BB ettt en e 1
ADSTIACT .ottt e e e e e e et er s 3
B B U ettt 5
LT R ZRZEREIR oo e 5
Ll BEZRZRIE e 5

L L2 AB BT ZEZR e 5

113 ZIBTERTZEZR oot 6

1.2 B35 PEAEREAD I3 ZE I RE T oo, 9
1.2.1 W ZRETEAZ B R oo, 9

1.2.2 AEYITEASEFAEBIIE R oo 10

1.3 LS BHEIMIEIR ..ot 10
1.3.1 W ZERHEITEASEEE oo 10

1.3.2 IR RGEEHTTEHEIR oo, 11

1.3.3 LSRR T3 A0 oot 12

1.3.4 A RHEY YR L TN oo, 13

1A IFTE H BT BEIE S oot 14

B T T T I S TV oo e, 16
2oL BTETE IR e ettt 16
22 BT V2% e et 16
221 BRI e, 16

2.2.2 BRI HT B SCAEFE oo 17

223 ABEFE DRI oo 17

224 FERBEEL oo e 17

B LSRRI TT <o, 19
3L R T B2 T et 19
3.2 PEIRFGALFE oo 19
3.3 WIZERHEAETE IR oo, 20
3.4 WIZERMEIE TR oo, 20
3.5 LUZSRHEIIIETEIR oo 20
3.6 IR SEZEEIR oo, 22
3.7 PEIRIEIBREIIE LT oo, 23
FEVUE RGEAB IR TETE TR oo, 24
A1 BAEETEIR oo 24
411 FEARBIIEE oo e, 24

A.1.2 SQL A B oo 24

413 MySQL B ..o.oeoeoeeeeeeeee e 25

A2 T2EE TATIT et ettt 25
421 J2EE BEIE oo 25

4.2.2 Spring HEZEMEIR ..o, 26

4.2.3 IBATIS FEZEHEIR ..ottt 26



BT Flex 5 J2EE 1 EILRRHEYISE € RS

A3 FIEX FEIR ettt 26

4.4 Flex 5 J2EE FUEETR c.ooveoeeeeeeeeeee e, 27
4.4.1 Flex 5 I2EE BIBER T TN coovoeeeeeeeeeeeeeeeeeeeen 27

442 Flex 5 J2EE FIELE TT TN oo, 28

B RGBT TSI e 30
5L R T B T et 30

5.2 BRGEEYE E VLT oo, 31

5.3 BRGEBERIITZEIN oot 33
531 FEASZIITZIN oo e 33

5.3.2 MV ERIZFTTEIM, oo 37

5.3.3 FRIRIZIITEIN v e 40

54 BRGETBEITZEIN oo 42
541 BRI oo, 42

542 (BRI oo, 42

5.4.3 BETERRIR oo, 46

BEINTE BTGB TR oo, 49
6.1 FEBLEID oo e 49

0.2 TR oo et 50

BE T SLTR ettt ettt 51
B s o LSRR IR oo 57
BT e ettt ettt 79

II



BT Flex 5 J2EE 1 EILRRHEYISE € RS

CONTENT

ABSTRACT(IN CRINESE) ...eeeieieiiiiieie e ee ettt eee ettt ee e e e e e eaaaaeaaeaeeeens 1
ABSTRACT(In English).......coviiiiiiiiiiieieeeee et 3
Chapter 1 INtrodUCHION ........uiiieiiiiiie ettt ee ettt et ee e e ee e e eeaaeeeea 3
1.1 General Of KeY.....vuiiiiiiiieiecie e 5

Lo ] K Y ittt et e 5

1.1.2 Traditional KeY.......ccvviieiiiiiiieeeiie et 5

1.1.3 MUulti-accCess KeY ...oouviiiiieiiiiieeeiie ettt 6

1.2 Plant database ...........cccvieieeiiiiieieeiiiie ettt e et 9
1.2.1 Information system in biodivVersity..........cceovvereiieeiiiieiineiineennn 9

1.2.2 Plant morphological database ............ccccceeevieeiiiiiiiiiiinineennn. 10

1.3 Overview of theaceous flora of China.............ccceereiiiiiniinniiiieeee. 10
1.3.1 Morphology of theaceous flora of China............cccceeueeenniennen. 10

1.3.2 Systematic study of theaceae ............cooceviviieniiiinic i, 11

1.3.3 The amout and distribution of theaceous flora.......................... 12

1.3.4 The vaule of the theaceous flora...........ccceevviiieiiiiiiiiiniiiiieees 13

1.4 Significance of this Study ..........cooeeiiiiiiiiiiii e, 14
Chapter 2 Area and methods of Study.........cccceiivviiiiiiiiiiiiiie e, 16
2.1 Area Of STUAY ..ooeuiiiieieciie e 16

2.2 Methods Of StUAY.....cciiiiiviiieiiiiieeie et 16
2.2.1 Collection of information...........cceeeeeeriiieeeeiiiiieeeeiiieee e 16

2.2.2 Analysis 0fdata ......cccviieiiiiiiieiie e 17

2.2.3 Establishment of SYStem ..........ccocvvieeriiiiiieeiiiiee e 17

2.2.4 Roadmap of technology .........cccovvuiiieiiiiiiiiiiiiiee e, 17

Chapter 3 Character description of theaceous flora of China ..............ccccoeeeeee 19
3.1 Analysis Of character type ........ccoeveieeeiiiiiie e 19

3.2 Research about character............ccccvveveiiiiiiiiiiiieieeiee e 19

3.3 Description of life form...........ooeviiiiiiiiiiiie e 20

3.4 Description of vegetative Mass .........ceeevurieeeeiieiieeeeiiieeeeeiiieeeeeineeenes 20

3.5 Description Of fIOWET ......ccovuuiiiiiiiiiiie et 20

3.6 Description Of frUit.........ceeeruiiieeriiiiie e 22

3.7 The statistic of character deSCriptor ...........eeeevuiireeeriiiieeeeiiie e 23
Chapter 4 TeChNOlOZY ........vviiieiiiiiie e e 24
O R D 17 1 o 1 OSSOSO RRPPRI 24
4.1.1 Relational database ...........ccceeeeereiiiieeniiieieeciiiee e 24

A 1.2 SQLiie e e e 24

A T3 MYSQL o e 24

4.2 J2EE framwork ......ccoouiiiiiiiiiiii e 25
A2 J2EE . i 25

A.2.2 SPIINGZ..niiiiiieeiiiiiie e eeeee ettt e e et eee e e ae e e e raeeeeesbaeeeenaaeeeas 26

423 IBATIS ..o e s 26

i



F£T Flex 55 12EE WP LA BHEYIE E RS

A3 FIEX ettt et ettt ettt e eeee 26

4.4 Intergration of Flex and J2EE ..........ccoooiiiiiiiiiiiiiiiee e, 27
4.4.1 Intergration mode between Flex and J2EE .....................ccee. 27

4.4.2 Communication between Flex and J2EE ..................ccccoooie. 28

Chapter 5 Design and implementation of the system...........ccocceevieiniiinnnnen. 30
5.1 Analysis of demand...........cccceeiviiiiiiiiiiiiiiie e 30

5.2 Design of database ..........cooouiiiiiiiiiiieiie e 31

5.3 Implementation of system’s architecture..............cccceevvveeerniveeeeennnennn. 33
5.3.1 Implementation of persistence tier ............ocvvveeeerivierenrnciiinienis 33

5.3.2 Implementation of business 10giC tier..........cueeeeriirirereiiiiieeniis 37

5.3.3 Implementation of presentation tier............cccueeeeieiiineereinnnieenns 40

5.4 Implementation of system’s function...........ccccceeeeeeeiiiiieinniineiiennnnnnnn. 42
5.4.1 The module of logiN.......ccuuireiiiiiiieieiiiie e 42

5.4.2 The module of information .............cccceeeiieiiiniiniiiiiieeeeiiee e 42

5.4.3 The module of identification.............ccceeereriiieieniiiiieeiiiie s 46

Chapter 6 Conclusion and ProSpect...........cccvueieiiiiieeeiiiiiiieniieeeeeriieee e 49
6.1 CONCIUSION ...t 49

0.2 PrOSPECT . ettt ettt e e e e e 50
REfETANCE ...eoiiieieiiiie e s 51
Appendix The table of character description for theaceous flora of China........ 57
ACKNOWIEAZEMENL ........eiiiiiiiiiiiiiiiii e e e e e e 79

v



BT Flex 55 J2EE 1 EILRRHEYISE € RS0

k3

WEE 7 R, RS RR CAARER 2 NI ESRR AR
— UG B, AR AT A S R BRI 557 8 ) TR R AR, XK
SO T RIS TARRCR, AT S & — MG e R TR 5L
R Bt Ak B RE R B 1 B A7 fi RE 0 D9 R J — T BE O R e R L2 At
T BORSCR; MR £ S B2 I8 IR R R 515 5 B 2R AT B AT A
EINIR R

AHEFE LA LR RHE Y oG], PR EEIA BORL, di e b AL, &
S E R BHEY L SRR . 285, AIH Flex 5 J2EE HoRF LA B
ZIMIEEE RS . FEIFBRIT

R IR BT T A R RHE YRR Y 155 30, Herp i s AL A
77106 T, HAERMIRST 49 Tl PRRAESRTIL) Oy 6 K3 AR ). &
FRRTEIRQ2S B0 FEMIPEIR(100 BTy RSEHITEIR(26 1) P2 T0) Rk ER
(130). SR ERFE, SRS FRARTEIR B B B 5 R SE PR . BT
SRR GERER A, nl RS R, SRS R — S 3 B Y
B AT, e 2 EIER R RE T, S TR TEIREAT e AL
e

FEGE ST TR B e BHE YD 254 B O LA E, AR RGUR A T BUERAT N Flex
FORM 12EE £, VA Flex #5 % b,  MH] Java SEAKRAE G G 8, L)
GEAL T BT S T E LR BHEY) € RS

BADNRG D =A B (5 BB AR S e B . MR
HEKIIRE: (1) BB 5THAPRAIZER] . HA T R 508 2 SR H]
S REE RS S B, ot A R g ] b NS E . BLBR AR X 7 PRALE
TR AR Z 4. (2) 5 REBBYON REUE B RN 5 & ol e it
BT 6. B HEX AR, A DAEZSE o R A4 . B A 03k
PEIR(E B M IEIRGE REEEMEE. 3 EEBIEENRAMZL, B
T AERAZ A e TR . 4508 4l R RN T & 48 08 26 PH I N Bt AT HE 1, B

1



BT Flex 55 J2EE 1 EILRRHEYISE € RS0

WU & AR 2 S8 A I b — Ay, B R DA 223X Fil
iR R AT R gk %5 5 IR AR A R o [RIISE, P i AR ASE S b ) B 42 o ) AR
EEK&E .

KRG (1D BR%SEIEE. REET T e BNRSERE, %/
5K A Flex JFR, BARIEAT TR, (HIEAT RmHaL T = S T,
IR @ R, GRS B e iR, A H R TERE, #ERR S . (2
YR, S . WEEENE LXRE, BT ARRGRM T HSLMEL S LR,
AITEATATT A 2% 1) b AT G, TS 6 BE 2 BAT AT AR R GLAH) LR
ARGKH T Flex+SpringHBATIS 2 JZ 45/ B tt, 252 2 (BRI AT, K xS
T ZHATRP R E DN, FP AR, (3 WM. RRGLEET Flex 5
J2EE @57H), W1 Flex M1 J2EE SUARH 5 FE Tk, BIHA EAIEA R K #1E &
Gi 2 AT V14 o

FHE . PELZRE ZIEIERERE; Flex; J2EE



BT Flex 55 J2EE 1 EILRRHEYISE € RS0

Abstract

With the development of the taxonomy, the traditional key cannot meet the
demand any more. People have to spend a large amount of time and labor force in
retrieving due to some of the drawbacks lying innately in the traditional key, which
has a great influence on the work efficiency of the taxonomy and urges people to find
a search tool with higher efficiency. Computer, together with its powerful
data-handling capacity and the mass data-storage capacity, provides technical supports
for the development of the search tool. The interactive multi-access keys are superior
to the dichotomous keys in numerous aspects.

Using existing data such as the flora and integrating with the specimens research,
the following research is illustrated by the example of the theaceous flora of China to
set up a morphology database. The system of online interactive multi-access
identification is builded based on this database. The main research results are as
follows:

It is concluded from the character study that there are a sum of 155 character
descriptors of the theaceous flora of China, including 106 multistate character
descriptors and 49 numeric character descriptors. The character descriptors are
divided into 6 types: the life form (1), the character of vegetative mass (25), the
character of flower (100), the character of fruit (26), the phenological phenomena (2),
and the special character (1). Overall, the extracted number of the character of
vegetative mass is much less than the character of flower and fruit. The flower and
fruit exist in the specific period with the short cycle of accessibility, while some
organs of the vegetative mass exist in the whole life span of the plants. For that reason,
it is better to carry out the identification with the character of vegetative mass during
the process of multi-access retrieval.

Based on the database for the theaceous flora of China, with the Flex to build the
client and the Java technology to process the backend data, the following system
adopts the prevailing Flex technology and J2EE technology to successfully set up the
identification system based on the Internet for the theaceous flora of China. As a
result, it brings the on-line data management and identification for the the theaceous
flora of China into being, and make full use of the features of the Internet.

The whole system is divided into three modules: the module of login, the module
of information, the module of identification. And each module has their respective
functions: (1) the module of login takes responsibilities for the administration of the
user permission. Only those users who have system administrator privileges can apply
the information management, while the common users can but enter into the module
of identification through browsing. The safety of the background database is
guaranteed by the differentiation of the privileges. (2) The module of information
provides a platform for the system administrator to modify the background database.
By applying this module, the users can administrate the information of the species
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on-line, such as the basic information, pictures, character information, etc. (3) The
module of identification is the core of the whole system and it provides the on-line
interactive functions. The appraisal results are ranked according to the numbers of the
species fitting the appraisal conditions. Even though a species just fits in with one of
the numerous appraisal results, it will be listed for reference. This method cuts down
the errors made by the identification as far as possible, meanwhile, it enables the users
to browse the character information and pictures of the species conveniently and fast.

The characteristics of this system are presented as following:

(1) The system has a stronger function of identification with the establishment of
the thorough database for morphology. The client is developed by employing the Flex
and operated in the browser, but the operation interface is similar to the desktop
application. Meanwhile, with the optimization of the retrieval, it will reduce the
retrieval error, make the interaction more prompt, and have a high precision rate.

(2) The system is much easy to be maintained and expanded. In terms of the data
content, due to the provision with the independent, on-line editing tool by the system,
it can be operated in any computer accessing to the network without installing any
software. In terms of the system architecture, with the application of the multi-layer
structure design of Flex+Spring+iBATIS and the relative independence between
layers, the maintenance for every layer is easier to carry out with low cost.

(3) The system has the portability. Established on the Flex technology and the
J2EE technology, which are independent from the platform, it can be switched in the
different operating system.

Keywords:Theaceae; multi-access keys; Flex; J2EE
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