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What is a stream?









How do you search 
one?



• Search requires an inverted index

• Maps searchable terms to documents in which they 
appear 

• Can also store additional information (positions, 
frequencies, offsets) for more complex searches, 
relevancy scoring, highlighting, etc 

• Updating is difficult - dealt with in e.g. Lucene by 
writing multiple small immutable indexes, and 
merging in the background







Searching streams

• Cache all the queries that we’re interested in 

• Divide the incoming messages into windows, and 
build indexes on them 

• Run cached queries over each index as it becomes 
available











• Example: elasticsearch percolator 

• Register queries into the percolator index 

• Send documents one-at-a-time to elasticsearch, 
and it reports back which registered queries match



Does it scale?



Lots of queries = slow!



Complex queries = slow!



• Batch up documents - trade off latency for 
throughput 

• Try and filter out queries that you know won’t match

Scaling streaming search





















Flax Luwak
• Java library for efficiently running queries over 

document streams 

• Builds query indexes and document disjunctions 
for you 

• Can run over single documents for better latency, 
or document batches for higher throughput 

• Much, much faster than just running all queries



Samza - Luwak
• Experimental project to integrate luwak with Kafka 

topics 

• Samza is a stream-processing library that runs 
within distributed containers (eg Yarn) 

• Reads queries from a Kafka topic 

• Reads messages from a Kafka topic, and writes 
results back out to another Kafka topic



Samza - Luwak

• Scales with messages by using Kafka partitions 

• Scales with queries by partitioning queries up, and 
recombining messages using local state



Kafka-Streams

• New stream processing library built directly into 
Kafka 

• In pre-release from Confluent



Questions?

Charlie Hull - charlie@flax.co.uk - @FlaxSearch 
Alan Woodward - alan@flax.co.uk - @romseygeek 

www.flax.co.uk/blog 
+44 (0) 8700 118334 

https://github.com/romseygeek/samza-luwak 
https://github.com/flaxsearch/luwak
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