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Fast DOM Object Search and Location Algorithm for RPA System

MENG Yuan,QIN Yun-chuan, CAI Yu-hui and LI Ken-li

School of Computer Science and Engineering, Hunan University,Changsha 410082, China
Abstract Robot process automation(RPA) is a business process automation technology based on software robot and artificial in-
telligence. It can replace or assist human beings to complete repetitive work in computers and other equipments. When applying
RPA software to automate the browser page elements, how to quickly locate and search the target DOM elements on the premise
of ensuring accuracy is the key technical difficulty to complete a complete automation process. The existing location methods, such
as XPath and Css-Selector, will have problems such as slow location speed or inaccurate path location in the face of web pages
with complex structure. In order to solve the above problems,a fast DOM object search and location algorithm for RPA system is
proposed:the optimal XPATH path algorithm, which analyzes the attributes of elements and generates the optimal path to
uniquely locate elements during automatic operation. Experimental results show that the time required to locate elements using
the optimal path is only 23. 14 % of that using the complete XPATH path. It has the advantages of reducing the difficulty of path

generation and improving the element positioning speed.and improves the automation efficiency.

Keywords Robot process automation, DOM element search,DOM element positioning, Automation, Web page structure
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“HTML>> body > div > div > div > div > div > form >
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Bk 1 XPATH Bk A%
HA AT DOM JEH root. i J i #Y B 42 path, 5 23 B DOM

JEH aimDOM
iy e FE A XPATH J4% selectorPath
1. nextpath <= getXpath(path,root) ;

2. ok < flag that indicates whether the target node is found

3.if isEqual(root,aimDOM)

4. push root node to DOMList;

5. selectorPath <= getSourcePath(“XPATH”) +nextpath;

6. ok < 0;

7. for each node in root. childNodes do

8. if node. nodeType ! =target nodeType or ok=0

9. continue;

10 if node. nodeType=“IFRAME”

11. push node to DOMList;

12. getSelectorByXpath(next DOM, getXpath (nextpath, root.
childNodes [i]) ,aimDOM) ;

13.  else

14. getSelectorByXpath ( root. childNodes [i], nextpath, aim-

DOM) ;

15. output selectorPath
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1. if ‘IFRAME’ in DOMList

2.  temp_path < get IFRAME path();

3. pos < the position of the node in the path;

4.if _node has no ID attribute

5. xlocation <= get_after_ IFRAME_path(pos) ;

6. selector <= getSourcePath(“TXPATH”) + temp_path+ xloca-

tion;

7. else

8. temp_csspath < get_exist_id_path();

9.  selector <= getSourcePath (“TXPATH”) + temp_ path+ temp _
csspath;

10. output selector
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i E A2 DOM JGZE DOM
1. if head is “TXPATH”

2. for each node in path do

3. if node is represented in the form of “node type @ attribute.
value”
4. DOM <= DOM. querySelector( ‘node type [ attribute= “va-
lue”]’);
o, else
6. tag < node type of node;
7. tag_id <= position of nodes among brothers;
8. for each Node in DOM. children do
9. if Node. tagName=tag and position=tag_id
10. DOM <= Node;
11. else
12. DOM < document. querySelectorAll (‘[ id = “ no-
deid”]7);

12. output DOM
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Table 1 Time spent in different methods

XPATH Optimal Path
Start End Spend Start End Spend
8.0999 8.5999 0.5000 8.6999 8.7999 0.1000
2.0999 2.5999 0.5000 2.5999 2.7008 0.1009
1.9000 2.2000 0.3000 2.2999 2.4000 0.1001

GRIE XA RPA R G0 I % 45 1 52 DOM 7t

FEAE T HEAT (48 FR R LA R b A 1) L A SR T
—Fh DOM X 4 (et XPATH B8, EEIHPHE
EAEN DOM JT R G, AR 70 3 19 J8 M R AR X 1 AE B v A %
R MR TR ARG d JE e, W EZMEHTE d 8 HkE
VR 0 2 B ME— bR 0 ISR OC R IRA id 8 kL 01 48 R
B SR A id A ST A KT AT IR 8 S
AR KR DOM T, TR A% LUK 8] 1 Sk 3548 2 X 45
S A7 S 38 e S T Sk 8 8 R O [ 1) BB A i AT O VR O E N T R
T X 45 A 35 A O 27 1 T T B 5 Pk e 48 R R s A B0k T
AR R 406 i A% ) 2 I IR 2 S A A M B L 3R i R T %
M B

ARIAR B BB AFERL, B FRREI BN
IFRAME %7 58 DOM JCE W R 5 & 67 ik, T — 2L i
A 5 5 IFRAME 7 5 ) U A4 6 48 A el B, R, Bk
TR AT 30— 25 PR Ak, 81 4 7 G IE T M — 6 22 PO B0 R BT
F DOM Tt % id B2 4 H AL JE Mok e Z T &, il — 4
4 R R BE R IR B T R R UK,
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