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Background Our Approach Results

Limitations 

 Deployment                                                                                                                                                                      
  - Three t3.medium 20GB EC2 workers, one coordinator                                                                                                                                      
  - Three distributed groups: frontier, corpus, index
  - Consistent hashing decides every key's owner                                                                                                                                  
                                                                                                                                                                                  
  Crawling                                                                                                                                                                                                                                                     
  - Workers fan out, coord dedupes                                                                                                                                                
  - Links re-sharded through frontier group
  - Stops at ~100K visited URLs
  - Axios header to get around Anubis bot-blocker                                                                                                                                                    
                  
  Indexing                                                                                                                                                                        
  - Runs as one MapReduce job                                                                                                                                                     
  - Map: shell pipeline tokenizes and stems
  - Generate unigrams, bigrams, and trigrams                                                                                                                                      
  - Shuffle routes terms to owning nodes
  - Reduce writes directly into final index
                                                                                                                                                                                  
  Query                                                                                
  - Same shell pipeline stems input
  - Parallel lookups, one per ngram
  - Scores summed, top 10 returned                               

Partitioning behavior
● In principle, hashing should balance keys roughly evenly.
● In our run, distribution was still uneven: about 61K / 25K / 10K docs 

across nodes.
Pipeline constraints
● Ranking is TF-style; no BM25 or semantic reranking yet.
● NLP is expensive (execSync + shell pipeline per document), which 

dominates indexing time.
● Current deployment is 3 nodes, which 

limits scale and fault tolerance.
● Coordinator is still a central point for 

orchestration.
● Uneven shard load can create stragglers 

and storage imbalance.

Search for “drive” keyword:

The page with the highest TF-IDF:

PerformanceLKML is the public email 
archive for Linux 

development

Our Goal: Find the most 
relevant LKML pages 
given a user-inputted 

keyword 

Correctness

Similar to Google, except 
searching the LKML files 

instead of the whole internet!

What an LKML 
page looks like:


