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Index Construction 
Iteratively add vectors to partially constructed multilayer graph 
For each vector v: 
Choose an integer level l stochastically 
Level probabilities decay exponentially 
Leads to logarithmic scaling of # layers 
Iterate from the top layer to level l 
Perform greedy search 
Chosen node is entrypoint to level below 
Iterate from level l to level 0 
Perform greedy search 
Select M (constant)  nearest neighbors to become edges of v 

ANN Search Algorithm 
Begin search from pre-defined entrypoint at top level 
Iterate from the top layer to level l 
Perform greedy search 
Chose a single node as the entrypoint to level below 
Search level 0 
Perform greedy search 
Choose K nodes to return 

Deepti Raghavan
Sources: Liana Patel’s cs229s (Stanford) Lecture on Knowledge Intensive LLM Systems: https://docs.google.com/presentation/d/16ZkmYEmiCKEbiAd3vrgsLBVpT4lQD6Aj0jx_FHZLWRQ/edit#slide=id.p 


