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Exercise 4: Index construction
Moodle questions: 3



§ Heaps’ Law: #𝑡𝑒𝑟𝑚𝑠 = 𝑘 #𝑡𝑜𝑘𝑒𝑛𝑠 30 ≤ 𝑘 ≤ 100

§ Zipf’s Law: 𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 = !
"#$%
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§ Blocked storage
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Lecture this week: Index compression
Dictionary compression



§ Front coding
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Lecture this week: Index compression
Posting List Compression



§ Encode gaps. But how?
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Lecture this week: Index compression
Postings file compression



§ Prefix codes: 
§ Phone numbers
§ UTF-8

§ Variable byte encoding
§ Gamma encoding
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Postings file compression



§ Variable byte encoding
§ Principle for 8 bit packets:

§ Numbers 0-64 with 4 
bit packets

§ Trade-off big - small 
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Lecture this week: Index compression
Postings file compression



§ Gamma encoding
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Lecture this week: Index compression
Postings file compression



BONUS TIME
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Exercise 5: Index compression



§ Moodle-based
§ Start: Apr 19, 15:00
§ Deadline: Apr 26, 14:59
§ 6/9 required to pass
§ Some theoretical questions 
§ You can use your code to get results for some questions 

(even theoretical ones)
§ Some require you to do the coding exercises
§ Important: You have only one try

§ Do not submit unless you are finished!
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Exercise 5: Index compression



§ Get yourself familiar with bit manipulation in Python
§ Implement get_len_unary(), gamma_encode(), 
extract_len_from_gcode(), gamma_decode()to 
encode/decode a single number with gamma code 

§ Implement gamma_encode_stream() and 
gamma_decode_stream()to encode/decode a stream 
of numbers
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Exercise 5: Index compression



§ Special case: gamma code of 1
§ How should the encoder/decoder handle the case?
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§ Take it a step further: construct postings lists that are 
compressed with gamma code 
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