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Abstract -}b
Today, the sustainability and resilience ofuw ta extraction codes are
one of the main challenges in software ep@ineering and data mining,
particularly when target websites u@yn ic structures. selenium, as
one of the most widely used, librari€s fer ‘web scraping, is utilized in
many industrial and research=projects; however, its high sensitivity to
changes in web page “elements often results in errors, system
interruptions, and the negd for frequent code maodifications. This
research presents a novel%méthod that combines “dynamic selectors”
with an Al-based d@sio aking layer to provide a functional, reliable
and flexible "apprpach for strengthening selenium-based code. In this
study, data wag’ collected from the Digikala website over a two-year
period with Kly intervals. The proposed method analyzes the
beha 'o\;% page elements, automatically replaces the appropriate
s, and applies multiple intelligent fallback strategies in case of
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failure. This approach increases the stability and reliability of selenium ¢ QD
execution against website changes and can serve as an efficient model \3

for web data collection systems operating in dynamic environments. "
Experimental results showed that when the proposed method was used

for automatic and intelligent selection of HTML elements, all data
extraction operations were completed without errors and without b\
requiring manual code modifications. However, when the methog w

not applied, 67 extraction attempts required direct selector correcti
by the developer. This performance difference demonstrat%

presented model significantly reduces maintenance costs, develgpment

time, and the risk of extraction process failure. -

u

Keywords: Artificial Intelligence, HTML Code dening, HTML
Structure of Web Pages, Selenium Library,#ﬁbu a Retrieval.
u
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from selenium import webdriver
from webdriver_manager.firefox import GeckoDriverManager
from selenium.webdriver.firefox.service import Service
from selenium.webdriver.firefox.options import Options
from bs4 import BeautifulSoup
import time
URL = “https://www.digikala.com/search/category-nutritional-supplements/?page=1"
def fetch full html with divs(url):
options = Options()
options.add_argument("”--headless")
options.add_argument("”--disable-gpu™)
service = Service(GeckoDriverManager().install(})
driver = webdriver.Firefox(service=service, options=options)
try:
driver.get(url)
time.sleep(5)
last_height = driver.execute script(“return document.body.scrollHeight")
while True:
driver.execute script("window.scrollTo(@, document.bedy.scrollHeight);™)
time.sleep(S)
new_height = driver.execute_script("return document.body.scrollHeight™)
if new_height == last_height:
break
last_height = new_height
html = driver.page source
soup = BeautifulSoup(html, "html.parser™)
div_count = len(soup.find_all({"div"})
print(f"Js =t diyesi= 0 la: {div_count}™)
return html
finally:
driver.quit()
html_content = fetch_full_html with diwvs(URL)
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import re
from cocllecticons import defaultdict
tag_pattern = re.compile(r'<{/?}(hw+)[~>]*>")

paths = [] # Mo  solpi oo
stack = [] # _pded iwn
child counters_stack = []1 # sbw pf Olujpd silod

pos

= 8

while pos < len{html_content):

match = tag_pattern.search{html_cocntent, pos)
if not match:
break
is_closing, tag_mame = match.groups()
pos = match.end()

if not is_closing: # i &5
stack.append(tag_name}
child_counters_stack.append{defaultdict{int)})
else: # aiue o5
if stack:
# aflg gy arlulo e aaiplo ol
parent_counter = child_counters_stack[-1]
parent_counter[tag_name] += 1
index = '' if parent_counter[tag_name] == 1 else f'[{parent_counter[tag_name]}]

# wijpd U oalg §l Lol peews ol
full_path_parts = []
for i, t in enumerate({stack):
if i ¢ len(stack)-1:
# My pbaew gy aslulie 0T slisd oo
cnt = child_counters_stack[i][t]
part = t if cnt <= 1 else f"{t}[{cnt}]"
else:
# D iy 157 g
part = t + index
full_path_parts.append(part}
Full_path = "/'.join(full_path_parts})
paths.append(full_path)
stack.pop()
child counters stack.pop(}
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