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Problem: Examples
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How to optimally crawl data from the internet for a given set of websites?

Example1: Chatbot Example2: Market Research

• Cheapest product
• Requires data
• Amazon, Ebay, or Alibaba

• Q&A (python)

• Requires data

• Stack OverFlow, Reddit, or Quora



Problem: Classical Solutions
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Commercial ToolsCommercial Search Engine

Configurable, generic, easy to use, free search engine

• Sponsored
• Customization ranking
• Third-party dependency

• Limited configurations
• Expensive
• Clouds

• No indexing



Problem: Formal Problem Definition
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1. Given a set of URLs

2. Find the next URLs set

3. download all documents

4. Given a user query , find relevant 
documents

5. User-friendly configurable interface

𝑼 = {𝑼𝟏,𝑼𝟐, 𝑼𝟑,…𝑼𝒏}
෡𝑼 = {෡𝑼𝟏, ෡𝑼𝟐, ෡𝑼𝟑,… ෡𝑼𝒏}

𝑫 = {𝑫𝟏, 𝑫𝟐, 𝑫𝟑, …𝑫𝒏}
𝒒

𝑹, 𝑹 ⊂ 𝐃

∀𝒙 ∈ 𝑼



Problem
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Questions?



Solution: Scriburg
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• Free open-source search engine

• No programming knowledge needed (GUI)

• Configurable (crawling, indexing and ranking)

• Scalable (vertically and horizontally)



Solution: Demo
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• Objective:
o Crawl and index Stack OverFlow questions

o Title, Summary, Votes.

• Workflow:
o Template (Title, Summary, Votes)

o Crawler (Template, Seed URL, Threads)

o Runner (Crawler)

o Indexer (Title, Summary)

o Search (Indexer)

Template Crawler Runner Indexer Search



Solution
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• Inspectors (fields)

o Title, Summary and Votes

o Image, Text, or Link

o XPath

Template Crawler Runner Indexer Search



Solution
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• Configurations
o Mandatory

o Advanced

Template Crawler Runner Indexer Search



Solution
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• Runners / Jobs / Tasks
o Parallel

o Different machines

o Status

o Progress

Template Crawler Runner Indexer Search



Solution
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• Configurations
o Mandatory

o Inspectors: Title and Summary

o Advanced

Template Crawler Runner Indexer Search

• Overview
o Status

o Inspectors



Solution
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• Search Engine Result Page (SERP)
o Auto suggestions

o Dynamic search result

Template Crawler Runner Indexer Search



Solution: Demo
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Questions?



Solution: Crawlers Overview
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• URL Frontier (Stack or Queue)

• Fetch

• Parse

• Filter

o Content seen

o URL filter (Duplicated, cross-origin)



Solution: Indexers
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• Inverted index

Document 1:
"The blue sky ..."

Document 2:
"The sky at night ..."

Document 3:
"A blue car ..."

Inverted Index
a 3

at 2
blue 1, 3

car 3
night 2
sky 1, 2
the 1, 2

Query: "blue night"

Response: {1, 2, 3}



Solution: Fuzzy Search with Q-grams
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• Forgive misspelling

o Generate Q-grams for each token

o Q3(”freiburg”) = {”fre”, ”rei”, ”eib”, ”ibu”, ”bur”, ”urg”}

Document 1:
"freiburg ..."

Q-grams (Q=3)
”fre” 1, 2
”rei” 1, 2
”eib” 1, 2

”ibu” 1

”bur” 1

”urg” 1

”ibe” 2
”ber” 2
”erg” 2

Query: "dreiburg"

Map: "freiburg"
Response: {1}

Document 2:
"freiberg ..."



Solution: Ranking
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෢𝒕𝒇 =
𝒕𝒇.(𝒌+ 𝟏)

𝒌.𝜶 + 𝒕𝒇

𝜶 = 𝟏− 𝒃 +
𝒃.𝑫𝑳

𝑨𝑽𝑫𝑳

𝒔𝒄𝒐𝒓𝒆 𝒅,𝒒 = ෢𝒕𝒇. 𝒍𝒐𝒈𝟐
𝑵

𝒅𝒇

Total(d,q) = BM25 + QM + TW + BF

• BM25

o N : total number of documents.

o tf : term frequency, the number of times a word occurs in a document.

o df : document frequency, the number of documents containing a

o particular word.

o DL: document length (number of words).

o AVDL: average document length (number of words).

o b: controls documents normalization.

o k: controls the impact of terms frequency.

• Query Matching Score (QM)
o Document contains more shared tokens with the query ranks higher

• Optional: Token Wight (TW) List, "freiburg=0.5"

• Optional: Boosting Formula (BF), "log(votes)"



Solution
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Questions?



Evaluation: Crawler
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• crawler-test.com
o Different HTTP status

o Different content (Dynamic loading)

o Robots.txt protocol

o Redirection and more edge cases

Site Pages Scriburg
(1 thread, 1 node)

ParseHub
(free)

Factor

crawler-test 402 11 min 40 min (200 page 

and crashed)

7.27



Evaluation: Crawler
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Site Pages Scriburg
(1 thread, 1 node)

ParseHub
(free)

Factor

Uni ranking 94 5.85 min 18.8 min 3.2

Stack OverFlow 100 5.9 min 20 min
3.3

Douglas 7 6.58 min Crashed xxx

Do not get too greedy! Using four threads resulted in DoS!



Evaluation: Indexer
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• Precision at k = 5 (P@k)

𝐴𝑃 =

෍
𝑖=1

𝑛

𝑃@𝑟𝑖

𝑛

𝑃@𝑘 =
𝑄𝑣𝑎𝑙𝑖𝑑(𝑞) ∩ 𝑄𝑟𝑒𝑠𝑢𝑙𝑡

𝑘 (𝑞)

𝑘

𝑄𝑣𝑎𝑙𝑖𝑑: Set of expected documents

𝑄𝑟𝑒𝑠𝑢𝑙𝑡
𝑘 : Set of top k documents returned by Scriburg

𝑟1 , 𝑟2 , … , 𝑟𝑛: List of positions at which relevant documents from 𝑄𝑣𝑎𝑙𝑖𝑑 appear in 𝑄𝑟𝑒𝑠𝑢𝑙𝑡

• Average Precision (AP)



Evaluation: Indexer
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• Stack Overflow dataset

• Benchmark is made of 6 queries with an average of 6 relevant documents per query

• Configurations and result:



Evaluation: User Experience
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Aspect Scriburg ParseHub

Workflow 2.5/5 3.5/5

Robustness 3.5/5 2.5/5

Configuration 3.5/5 2/5



Future Work
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• Enhance Scriburg by using an automatic CSS detection.

• Investigate on how to update the documents periodically (detect changes).

• Experiment with different languages (Not only English).

• Experiment with different websites (social media).

• Using IP Rotation.



Evaluation 
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Thank you for your attention!
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