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Design and implementation of a lightweight script for
network sample data collection

Cao Bingyao Zhang Jihao

(School of Communication and Information Engineering, Shanghai University,Shanghai 200444, China)

Abstract: The integrity and freshness of sample data directly determine the generalization ability and prediction
accuracy of machine learning model. As the core data source in the open environment, the network can provide wide
coverage and high real-time sample support for model training. However, the dynamic, complexity and scale of
network data sources cause the traditional acquisition methods to face the severe challenges of low development
efficiency and high maintenance cost. Through the analysis of the current mainstream collection framework, it is
concluded that selenium collection framework has the advantages of high development efficiency and strong dynamic
support ability compared with other collection frameworks. Therefore, this paper innovatively proposes a lightweight
script language design method for network sample data collection, and constructs a lightweight script syntax system
based on type 3 regular grammar based on Chomsky hierarchy theory, which is further optimized on the basis of
selenium. In order to make the script syntax proposed can be used in practice, this paper implements a hierarchical
syntax parser that supports multi-threaded asynchronous execution, which can be dynamically translated into
standardized selenium code. By abstracting the native selenium API, binding dynamic intelligent waiting and other
mechanisms, this scheme significantly reduces the cost of development and maintenance, and greatly improves the
efficiency of developers. At the same time, through the acquisition task of two kinds of DOM structure difference
scenarios. it is verified that in the satellite orbit parameter (TLE) acquisition task, compared with the traditional
selenium scheme, the script language designed in this paper can reduce the amount of code by more than 85%, the
maintenance cost after page structure change can be reduced by more than 70% , and the increase of average acquisition
delay can be ignored. This research provides a lightweight solution for efficient data acquisition in a highly dynamic
network environment. The simplified script language is more conducive to the training and reasoning of large language
model LLLM in the future, and realizes the automatic generation of sample data acquisition tasks.

Keywords: network sample data; lightweight acquisition script; Selenium
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£ 1 Selenium TEEM AR

Table 1 Selenium element locating methods

7 = R (Java) Y
1D E i By. id("username") TLEHAME—#HA ID
ClassName 5E i} By. className("submit-btn") TLR KA HE—
XPath & fif By. xpath("//div[ contains(@id, 'content_")]") 557 2 G 45 M) R N AR
CSS #H e EN By. cssSelector("div. content > span: first-child") 1] B2 g 25 Ky
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<limplicit_wait>> ::= "implicitwait" <timeout>>

<timeout>

RS E LT — implicitwait %4235 E T E
M9 10 s SEFFIFR], 018 o0 R J2& 15 I 28 58 B L # 2x 1F i% T
# 10 s,

:: = <linteger_> "seconds"

2) i 7R 25 (Explicit Wait) : £ X% sh B I0 £ 5 € 4%
557

<explicit_wait™> ;.= "explicitwait" < condition™>
<timeout>
<condition > .: = "elementtobeclickable" | "

elementtobevisible"

RS R R T AR T T R 1 sl S AR R T
TLRRNE X S R52 4 ORI B B B K F R ),
1.3 TTHEXZE#IE
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£ 2 Selenium EATTEXZ ERIE

Table 2 Common page interaction operations in Selenium

fir & 45 Bk i 1: (EBNF) B
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Table 3 Grammar rules of the Chomsky hierarchy theory
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Fig. 2 Inclusion relationship of four-level formal grammars
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B4 Selenium FY /R 45 15 8 5k R #URAY R SC 6
S AR AR E LG SRR A L AR SRR
FE A SR T B3 T AT A A 2 AU SR N, i A 2
R HE  HRETOHZ EHE IR E S
SIRL =

IR AR 1T 32 167 Ak 09 R0, & X I 4% # AR
B R 5 BT —Fh 3 L IE D) SC ok B 0 A SR P |
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A BREARALEST o AL ONAAR, LS AR E
ML BEAFN B 22 A B — SR AF L S A R R S5
e A—sfE+ Bis+2 580, AN BB S35 it 1)

Bi£1: CYK RFEE
Input: grammar, inputString

I ETRRFIE (CNFRETU , SAFIIR
Output: Boolean (B & A 0EE )

1 n< length(inputString)

2 Initialize table[n][n] as empty sets // BI|FE 4RI

3 # EFAAY (SETTIE)

4 fori—0ton-1do:

5 for each nonTerminal € grammar do:

6 for each production € [nonTerminal] do:

7 if production length — 1 and production[0] — inputString][i]:
8 table[i][i].add(nonTerminal)

9 # AEKERAITE

10 for length < 2 ton do:

11 fori+—0 ton - length do:

12 je—i+length-1

13 fork«+—itoj-1do: /PR ERES B S,

14 for each nonTerminal € grammar do:

15 for each production € grammar[nonTerminal] do:

16 if production length — 2:

17 left < production[0]

18 right < production[1]

19 if left € tablefi][k] and right € table[k+1][]:
20 tablefi][j].add(nonTerminal)

21 retumn startSymbol € table[0][n-1]  / W@iF#IETTS

FRAE AT A FRARZS B S LIRS i A i 18] 52 2% 28 O ()
(n AR RVAAE (][R AL T DL 3 2 v i £l
AR 7 (9 3IE B«

Bk 2: 3BENBSUERIATELE
Input: inputString, finiteStateMachine

o AR, RS (SEBEED
Output: Boolean (B EHET)

tartState  // FIALIRERIAS

1 cur «— finif

2 for each symbol € inputString do:

3 — Aachine. Function( symbol)
4 if nextState — undefined then: # FEBEREIRTE X

5 return false

6 currentState < nextState /i BEIEENGE

7  retum cur € fini Aachi /1 EEISIE

Bk 2 R A FER PR BN o A BRES B s LR
BEN k., BUCREEBE R O, BT n K
BRI ERE T)=00),
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Table 4 Design goals and implementation plan
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PIPRATBILAR o A5 TE 20 ) 3 AR 8 35 0 i 2 S5 L T A
A WSk 32 A R B A5 3 M

DAg A 45, BATEF 3T 3 BIE W 3k, [ R
FIAR B 75 UM BT i 4 5 1 T B 15000 T F 3 ek
BT FEARHE ) fros .

[ Driver J[ Action ][ Target [ Params ] (5)
FCH : Drivver « W Y 4% 3261 4 F% (40 zjhdriver) , FHl T FriR Ay
LB AT EAR, Action: ¥ AEZE L (U sendkeybyname,
clickbyxpath) , & SCEAR R AR BAE . Targer . #e4E B br
(4 XPath 3% 5 o0 R 4 FK) . M F % 7 0T i ot K.
Params :MtINZ 40, Jy 77 ik 2 80 Cln iy A SCAS i B SC
20 IR R BB S B 1k 2 S BN IE 50 .

)W B2 W B, AR T 2w a4,
s e R AR A R R S AR R T Re . .

(D B R4y 2 capturelinks : $2 B0 i@ P 45 & 514
1 BE BT IR A BB E S 3R

7~ 1 zjhdriver capturelinks a prefix = https://
example. com,out=links

(2) &2 H #:AF v & clickbyxpath: & o #§ & XPath
LR,

R0 : zjhdriver clickbyxpath//button @id="submit’]

(L EAT 4 exit: F M35 2 W

7R : zjhdriver exit

B 3 RnE a4 5 Selenium AT By LS X & .

HE 3, AT REANAETEE =W
APT ¥ I 5 16 i B W48 4 (40 clickbyxpath, writetofile
) KR D T AR B B R AR T I R MR . X R ik
TR IR R TT &R & wRethal B 5 8271 TIT 280K,

DGR . AP T2 R A JavaScript 31345
TE BRI A ZE M Z S T B8 & AR 2B Ak (0 Ajax 1H
SRVER A . G H A M TR I EL MK SIS N
45,1 Selenium BB H , HH B =05 Fr AL T
YE G T RERE . KA T N ER RIS
FRHLHL N =R KM LIS Selenium JFA: 5 RF 1Y IR B
B2 I B 458 L 45 o SR M L 3 25 S B0 T A R R LA
HB OB HOE LG LHE RIS,

G 2A X6 FiR,

T,= T, Xk X Q+0.1X I DOM ) (6)

o, BUTE DOM I8 B2 58 o i Bt 5T 1E HTML A4 1 552 K
BERECGRE, T RTINS IR,

B e B S SRR ML R HIR & 55 18 424, O S i1 =X
ZE1F Cexplicit wait) , R MU H 3l 1520 B 2048 1F Gimplicit
wait) , I 38 i 3l 25 2 B0 U0 AL 55 R 280 Sk th AR dn
Bk 3R

P 4 JRoR TIRE SF TR AR M S 0 i S IR AR ]

ST o ] A 1] B S B0 A B 9 SR B A TR 2
SR ST T4 B 3 125 09 590 18] B O N 1 AR i S I 9
HAHAEMX (DR,

TV =a TV 4+U—a) T, )
K. T, RSB WHT G WEARE, T, RR%B—
1 YRR 5 e 1 6] B RO T SE A, T, R 58 ¢ SR R
o S B %6 960 [l B B Y BOLINAE . « € [0, 1], 405

I A gk S s ) 4% I e 2l 25 A R Rl I sk
B W 2 SR BN SR AL . IR BT ping £ 4 30
s [ BAR M3 & 3% HTTP HEAD 53K . 30 AR i 1], 43

FAHE 10 I RTT Bl o520 e o 0100 SE BT B 3
R R MK PR,
%,lﬁﬁ RTT_#RTT
k=14+—"—-———"" ®

Hoorr
A YT RTT = Py s 3, W & =1 Jo ik 8l % 4 1
RTT W18 50%, k= 1.5 G B {8 [5) 2 88 in 50%) .
2 Box BN S IIE , 18 0 Wk B9 ¥ iR 22 Ak R B L
TR LA Bl 3k AR 4000 LA |-

L5 b AR SO I AR 1 T N E R RE Sh S E R L
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i ' i ' oo
| H 1 | 1 !
| driver get b b :
river gef | 3 driver.get("https:// le. » '
: https://example.com 1 : VIEHER M5 -r—__r) riverget("hitps://example.com’) :
| b Lo |
I H 1 | I :
% | ' | | ' wait.until(ExpectedConditions.elementToBeClickable(By.xpath("//bu !
H driver clickbyxpath // ! ' AETTETE I tton[@id="submit']"))); '
% ! button[@id="submit'] 1 ' (3&idxpath) ' ! driver.findElement(By.xpath("//button[@id="submit']")).click(); 1
: . P =
I ' 1 | 1 :
: : i : E wait.until(ExpectedConditions.elementToBeVisible(By.name("userna :
. ! = ' me"))); !
E dnv:;:::::::fdbnz?:me i : (g;rfn?e) ”i"’iﬂa driver.findElement(By.name("username")).sendKeys("admin"); :
| ' 1 1 1 i
E : i E E public void executeCommand(WebDriver driver, String action, String :
I : 1 1 1 target, String[] params) { !
H ! ' ' H if (action.equals("capture_links")) { I
: H | 1 1 String prefix = params[0].split("=")[1]; // \
| ' i 1 | prefix=https://example.com 1
: : : : : String output = params[1].split("=")[1]; // output=links :
1 | | | 1 !
H ! H ! \ List<WebE| t> links = i
% i driver capturelinks a 1 : R E P A F i i driver.I:indEIZmefnz.(!gy.taignN:me(target)); E
i —— | prefix=https;//emample.com, |- — HEOSEERIRER [ . Set<String> uniqueLinks = new HashSet<>(); !
H ' out=links i ! BEHR ! ! for (WebElement link : links) { \
ﬂ; I : 1 1 1 String href = link.getAttribute("href"); :
1 ! ' ' 1 if (href != null && href.startsWith(prefix)) { |
! | ' 1 ' uniqueLinks.add(href); |
I : 1 : : } !
! 1 ' : 1 listMap.put(output, new ArrayList<>(uniqueLinks)); i
1 1
1 ' | | I !
: Lo oL i
i ' i | i CaptchaSolver captchaSolver = (CaptchaSolver) H
: : : : ' PluginManager.getPlugin(“captchaSolver"); I
! | ' 1 ! String imagePath = "./captcha.png"; \
E'R I : | : : String captchaResult = captchaSolver.solveCaptcha(imagePath) :
& | zjhdriver solvecaptcha ! | FREYS (Rirs | | | WebElement captchalnput = '
P ' imagepath=./captcha.png ] 1 et 1 I wait.until(ExpectedConditions.presenceOfElementLocated(By.id("ca ,
% i ! i | i ptcha-input"))); '
: L L halnput send ) -
L o e e e e e e ma L e e ' | e e e e e e e !
B3 B A g 2 e 3k
Fig. 3 Common command mapping logic table
R5 HEMEGFSHEN
Table 5 Definition of basic waiting parameters
SR (=2 SE S CNNEE 1 1
03 42 e 4 1 s T, YO A 7T 2R A B I (1] (0] B 9 IR 55 45 4 480 200 ms  100~500 ms
B il 8 ) T, AN TC R B AE 1 B K S5 155 I (1) CRR 498 DUTHG &2 2% 2 s 25 T %) 10 s 5~30 s
H KL R m%‘mm%mm@azj@ﬁm%& 3W 1~5 %
FESTIES k ST S 4% o 1) 3l 2SR DT Gl G ping W R[] THED) 1.2 1.0~1.5
T A EETE links 7 4 »
2.4 BWHEZIU (1) Driver :zjhdriver

fi AT 0 2 AT 7 RO L S B P A
A A H A0 Selenium BRAE . BT IE T 43 12 A A BIL 1
5 2 RARAT 55 P BERE SR, 0 4R (&1 28 L R b Ak 21 A o i S
[F] B 30 ot i R A0 P 5 22 2 AR A AR T R e i T R 5 OF
RAYERE . fEHTE R IR 43 T e IR S £
LA e AT RIS =00y, B TAERBR WA 5
Frs

DRI, i A B e 53 3% X5 P g A1 i 4 HEAT
TR SCREAT B PP i A B i 4 5 S A ER 43 0 R D) B 44
(webDriverName) . #: /£ £ ( Action) . H #5 (Target) . 2 %1
(Params) ,

7R : zihdriver capturelinks a https://example. com,

(2)Action : capturelinks

(3)Target :a

(4) Params :prefix=https://example. com, out=links

i BT A el 2 S R AL B L R T D B 2 i 2 A% R
G R B RS R R R (5 2

78] ; zjhdriver capturelinks

1R #ER . Error: Missing target or parameters.

VIR B S 2 R AL R M, WY UR A B A L oo
4 Jry Map f it 2 48 JR 0 Y0 A% S2 0 5 AR 9P € R L IF 6
ST 25 HAL 38 25 AT LB CexecuteCommand) , B P 2 AT 55
IFRANAT . T 4 R A R R N A AS BhAT AR
e e T T2 2 v ok 4 PR R . R AR M VT DA PG B i —
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T # K

BiE3: SREERE

Input: driver, locator, condition, retry=R. // Web UBZf], EfIss, SR, BAEWrH

Output: Element object or TimeoutException /ST E S

1 fori=1toretrydo: i EIEHEER

2 #Phase 1: Explicit Waiting (P57, SHaiFHED

3 start_time «— current_timestamp()

4 while current_timestampy() - start_time <T_o do:

5 elements «— driver.find_elements(locator)

6 if condition(elements) then: s or Rt il 3]
7 return elementsf0] I R OEETE

8 sleep(T_p) /1 BatttiaEE

9 #Phase 2: Implicit Waiting (¢ Ba75EED)

10 driver implicitly wait(T o /2) i BRI RS

11 try:
12 element «— driver find_element{locator)
13 return element i BRINETR

14 except NoSuchElementException:

15 if i < retry then:

16 adjust_parameters() # EESET T_oT p 2%
17 else:

18 raise TimeoutException( ;3 AFE|™)

|

BRI N %E?&%%‘
Hie A B
=]
‘ﬁﬁ%éﬂﬁk_+<¥mﬁ> v
Foant -

sl CE

EFEE I%ﬁi?
& 4 FRapg kR R

Fig. 4 Flowchart of hybrid waiting architecture algorithm

liilat 2N

N Par
RA

B 5 b as TARR AR K

Fig. 5

Parser workflow diagram
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B LR TR, YA T AT 55 B ok B DN ZR AR b AR IR =S TN
M 2 TR AT AT 55, ik B T 00 %6 A S R R R R A SRk 1Y
iR

(1) & Jay % P55 FH HashMap 17 % W %8 2% 52
(WebDriver) 54k #2 (Thread) B9 W5 3¢ 2, 9 £ 22 52 4 1k
MIBETT,

(2) LR85 BEUR I8 B2 . B8 IR0 B 19 A% 0 55 2 0 i A
S50 54 R BRE T B AT 55 A2 1 A BT, O
TAARAT S5 AE ST ZR B T IRAT . AR RAT B 4w 2 W17 K A 2 i
LBEEC M b5 B R ET S . HRBERTEMN
AR 5 AR AT 58 B T B AR AR PUAT A S
[F] s BT B U .

(&l 6 Sy B I 8 R I

2 ¥ ThreadMap#R 3R EUHE R drivert B 2R FE

BIBH RIS E

SKEREZN Driver 2%

KEHB <
B 6 % IR R
Fig. 6 Resource scheduling flowchart

DPATHE AT AR i A% 3k 19 2 BOR X R Y
Selenium API, Jf- 4L FZF I [ 5 5% . 8 id switch-case
L5k Action BT R BLARY Selenium #24E

(D) B 45 TR FE - AR 4 20 7F 28 7 CAction) $004T X 107 B9
Selenium API J# .

NP

case "clickbyxpath":

WebElement clickElementl =driver. findElement(By.
xpath(targetOrValue)) ;

clickElementl. click() ;

System. out. println(" 7 JICE : "+ targetOrValue) ;

break;

(2) BRI 2 300 B % S 00 A TR P IS, B sl R i
BIFRBRIPE K AR .

NP

case "exit";

driver. quitQ) ;

webDriverMap. remove(driverName) ;

threadMap. remove(driverName) ;
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break;
) HETRAL BT A AT 3 B P il 30 5 35 (T R 8 2R
WO IF A S E IR R R IR E R .
NP
try {
WebElement element = driver. findElement ( By.
xpath(target)) ;
element. click() ;
} catch (NoSuchElementException e) {
System. out. println ( " Error: Element not
found. ") ;

)
3 0% Lo

3.1 LBEY

AR S BN TR BT AR A O SR AR B 2 TR 5K R IR
Celestrak 5 SpaceTrack fE AP IS DOM 454 22 4k g it
HY 0ty , B UE AR § 5 7E 57 40 DU 45 89 (HTML R A% vs.
JSON ¥4 h 9 IT R RCR (4P liA 5 AT BE .

TLE #4052 T8 Bl B0 i DS By Al KA T %
A Rl IR B A B AR S TUM B R . W 7 R

& celestrakorg/satcat/table-satcat. php?NAME=starlink&PAYLOAD=1&MAX=500 B e %
International  NORRD ame Source  tawnch WO peay  obje 0P lotest
Designator  peeelod ®© Date. = Date Tvpe = =

220-038HBE 45712 STARLNK-1434Q Us 2000804 AFETR pav- + Pe=
mse] ol e e e e s R B =
2020-0358KBE 4574 STARUNK-147Q US 2000604  AFETR 20240821 PAY o oEcoD:
20200358L8@ 45715 | STARLINK-1438Q Us | 20200601 | AFER | 20210827 | pav o oec
202003BMB@ 45716 STARUNK-1439Q US 20200601  AFER 20220313 PAY o oEC
020.08AB@ 45730 STARUINK-1451QL US 2000813 | AFETR 20240823 PAY o [ oeco:
22000888 4571 STARUNK-1465Q Us 2000613 AFER Pav+ + P
202003CB@ 4732 STARLINK-1465 QL Us 2000613 | AFER | 20240902 | BaY b [eEcToE
22003088 45733 STARUNK-1467Q US 2000613 AFETR 2041123 PAY b DECD:
2008EB@ 45734 STARUNK1468QL Us 2000613 AFETR | 20241228 PAY o | oeco:
2020.0FR@ 45735 STARLNK1471Q, us 000613 AFER pave » [P
2200868E 45736 STARLINK1472Q Us 20200613 | AFETR 20231209 PAY o [oEceom
W20-08HB@ 47 STARUNKLTIQ US  20008-13  AFETR 20210828 PAY ° oec
020.008@ | 4579 STARUNK1474Q us 20000613 | AFER pave 3 B
2020.00KR@ 45739 STARUNK147SQL us 2000813 AFER pave » e
22006LB@ 45740 STARUNK-1479Q US 20200613 | AFER | 20250122 | PAY o [DEceoE
020-03MBE 45741 STARUNK1480QL Us 2000613 AFETR oav= - Be=
22008NB@ | 45742 | STARUNK-1481Q. | US| 202006-13 | AFETR pave » o
200.03PR@ 45743 STARLINK1483Q US 2000613  AFETR 20241221 PAY D DECTDe
mnemalm | s emamimice e mnn aeero v . o

B 7 CelesTrak M 7 T2 £ &
Fig. 7 CelesTrak web satellite data

3.2 LWIHREGIT

BT 1 A AN [ 375 55 1 75 A~ 99 B, 43 0 {6 T AR SO T i
HE AL AR 5 5 /L Selenium 0B 2E1F TLE Bl %
BALS G 1 3N AS DU & BT . 32 3R VE B 100 B0 42
B fr 4 S A0 DI RE L IR I AR 1R F S A R AR 5 43 50U
U PSS PR R AR A 1 AN A F MR S s
e, SCE BB E A 64 bit Windows 10, Intel Core
i7-8750H. 16 GB RAM; # f# ¥ ¥ J JDKI1,
Selenium4. 1. 2, Google Chrome 114 ,ChromeDriver 114,

55 e 8 %6 S M2 H AR M T, 355 #E4T — R 5 T
THT 22 HL B 28 B TR B TL, 05 A AT SCAS N4 4R B TLE 4
P IF HEAT S5 AL A7 i . 8 B A AR AT G B0 T B
ATE T WY R A 38 A R 2 A i) LU 8 ok I A 38 3 1R
SRIEIR Ry T BN S R 25, AR IR OSE B FE AH 4B B B AT
100 WHLHERARAE 55 .

(] A, 38 o DS B R A B9 DOM 45 21 JSON 5 B
AR D) Je Xpath A2 350, 56 0F 24 U1 1 A& 2E AR L ET,
ARIE T A TAESE Selenium fRADFEAE P BLAS 1 AL 3

6 JBIR T PP TR FREXT LE .

Fz 6 MTU4FMERTLE

Table 6 Comparison of web page features

™ 51 2 Bk Celetrak Spacetrack
TR AT AR O
B 208 X HTML £#% JSON Xf R #4
Xpath 5 4% JSON FEL -1
DOM % Fy 45 1iF
RRAFIE e 10 2 WA 5
S ﬁﬁfﬁ%ﬂﬁ% API ZHBHE .
AT BRI JSON - Bt i ¥y
. e T class JmPER) B TEARIAAMN
RARRIZR ) B

3.3 SLIGHEE
2 S B 45 TUAR bR S I B R ANk 7 TR

x7 EWHIE
Table 7 Experimental data

e g Yk A TEF Selenium J§ 4= ¢ fH pE 7% 5 W BE
3 3 Celestrak 9 59 t=—32.7 <0. 001 > 84.7%
(MEZEE-CFp; )
Spacetrack 7 62 t=—28.7 <C0.001 k> 85.5%
S AR ASH 1.524+0. 18 4.8740. 45 r=—21.3 <<0.001 ¥/ 68.8%
25 4t B i ] 4D )
JSON 78 i 1.834-0. 21 6.254-0. 58 r=—19.7 <<0.001 ¥ 70.7%
B Celestrak 390 77048 215 389 71747 489 r=1.32 0.19 T EER
PR AEIE IR (ms)
Spacetrack 350 21246 987 348 89546 792 r=1.05 0. 30 TEEES
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Horb o K0t 2 o T 2R T ALBCHE £ 0 22 5 (4 bR o
LA AR e Sl 3 . At A0 PR,

X, =X,
1= —-— (9

/1 1
SP i"’_i
n, N,

o 7J(n1—1)5?+(n2—1)53
v n1+n2*2

A X B, S, WA IEFRUER 0 BREA R BRI TT
BOek b PR ¢ 43 0 — 32,7 LA e —28. 7, 45 X (A
KL ULBH A E F 5 Selenium JFAE AU (A0S 47 81 22 et
W, TR T b P ¢ (B4 B0 —21. 3 D
Fe—19. 7, [FREUL] 25 5 35 10 P YR AR AR 1 ¢ {H 48 %)
B/ IERA 22 57 /8

p A RN 4L TC 22 5 CRAR RO B, W58 31 2 ip 22
SEE, Hal R RSk E, QD R,

) N (O, —E)?

ey
K. O, NEFRIEL, E, NIRIRIEL £ K5I 2 515,
G2 Y p<<0. 05 (BLI 5 >3. 841) I R /m 25 57 /i
BEPLIR Z 5 R R <5X AT RK, 2R D E, @
B R T 43 A0 3R T p (AR 90 R RE S T I AR E AR
AT R ST e i 6] AR TR AE Selenium 0% 22 7
& T AE 4 5% B 4B R A B 22 A K

HRIE EREE AR 5 £ PR 3 50 T i AR A7 807
Yol T 85. 100, 31X 2 il T AS o 7 0 5 U E A S
S SN R B R O B R T R W R R B S
B, WJEAE Selenium 75 4 5 59 17485 52 8L “ 4 DT 2 £ 45,
- REATIRI, W & A5 R (WebDriverWait) T &R
T A7 (find _ element) | 1§ 3 3 Ji 17 o6 & I+ i & & 8 17
(class="odd"/" even") , i B 4~ 1% 5 i i& capturetable Ay
A HIEFEELT class JBME (tr class="odd.even') . [ &b H
4y T1i% %5 (loop 5 times: clickbyid PageNext) . {5 & il />
84.7% o LI —ATAUHD XS B — A~ B e HRAE” AR A 13
iRt 1N

2T DOM £ 28 S , JAVA 38 35 4 57 B4R AR
ERAEB AR SRR, B E RS Bl 3%
AT class AR, JRA I BRHF B BT AT ICH W E MR
kAN tr class="odd" ]—=>tr[ class="rowOdd" ]) , ¥ &
LA S Bl S RERT 4. 87 Zrah . T ATE F AT B
1 4S80 capturetable fiy 2 H T H class 2 % (class =
'rowOdd,even’) , EIFERT 1. 52 434, sk R F 68.8% .

S AR B F A AR 2 TE R R A (R 2 A T
Selenium 3% 2l 0 & %%, BRI AR 405 52 36 2% 2R L SR 4 42 3R 5 [
TR E 25 TEF- R GER AN E b, 5135 5
M7 SRR 100 U, TR I A v 22, B AR BB HIL 15 22 52 )
[ AR 48 36 JE I, 76 IE 25 20 A b, B4R LT 42 E8 (4
99. 73V IEFE A (p) £ 3 £5 45 1 22 Co) I R 9, 88 %
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(10)

an

S P T /BB ™ Bl 3
SPII SRR 52 (. D 24 o O S5 0 B s
ARG 55 SR B IO 25 B 7 0 2 55
35 0 0 T 5 A 25 A 0 0 4 R0 i
RITT 3 B0 00 R 4 3% 6 B 5% P24 5 1 3 3% 2
2, s A2) FR .,

5 TEAEIR — WMAEIR x (1—0. 8 | 0 KIT

M RTT

-

12)
A2 RTT @i Jo s B perr B, 422 L0465 TE ORI A2 3R
(REL0. 8 HZAKAE BT Fie /D I LA 13 2 L 8 1B AL
5 T 432 305 ) 245 e B 1Y L SRR AT
3.4 XBRERESN

ARG W DOM 4544 22 S AL R B 3 5 1k, =
WA T 5 7E DR F 2 AR R R b B 4 TR A&
Selenium 775, Hrr.

DT AT B D> 850 UL b FF R BB R i #2 F, 0
1545 Tk BT 2 1) e 2 B

D APt 4R 70 %0 LA B B T S 80T DOM
A BT WAl 45 T 7 5 /> 90 L

3 RARIEIR TG W 35 25 57, SE LR AR S L MR A ALY
Wit B r .

XS AR F B E R R S AL
AR TR T 00 28 AR SR AR P Y T e A A A2 2 R I R
RECFERE R GBI IRY AR T R AR e T R, R
vl #E— By R TE £ 0 D) R 4 LA S B H A B4+ =X Y
SCRE AR TN 9 500 38

4 £ it

ARSCHE T — b Ak ) TF 0O AS BdE R R R L
BT A A BT8R K T P B ] LA 2 45 Selenium
B S ERAETR S WERRAR T JF R A M 48 s R S v
Xf Selenium APT MU 2% B A 25 5 M. [ I 35 T 2 0
AT F BT T AT G N E 2 W A IR AT IRAE S
BREEEEILN, R e BN E M B R E
AR ARG RAEAT 55 . LIS R, 76 A [F] ) 5T 45 1)
HISRAET 5 b AR SCBTE R B AL A TR F O T R AR
Selenium SR I /D> T 85% Lh i AR5 & DL K& 70 % LA
AR T A BT AE I R 8K R R AT 4k 4 v O T ) A
P, WAMEBITMERE LT OREE 5 R A 7 AT .

W% K15 5 # A (large language models, LLM) $ R
PR 2 J R AR AT D7 55 LLM (U DeepSeek . GPT-
DAL A R — 2548 T 9 45 503 R SR 5 8 B Ak K
FRYEET . ARRBY BRI LU BT B AR E B A
A4 1 B AR P R IR AL B AR OE R (R AR
Rl Starlink TR M TLE %0487 . LLM RBIAT [ 3l A ploxd
N AN AS i 4 SRR B S AR T T R I R ROR
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