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Distributed Dataflow Programming

map

reduce

mapmap

reduce

map (key, value, context)  {
     words =value.split(‘ ‘);
     foreach (word in words) {
      context.write(word, 1);
     }
   }

reduce (key, values, output)  {
    output.collect(key, values.length);
   }



Incremental and Iterative Processing

δ
Want to avoid 
starting from scratch



Incremental and Iterative Processing

δ

Need to 
introduce 
cycles into 
task flow.



Incremental Computation







Synchronous vs Asynchronous



Programming Model: Messages



Programming Model: Notifications





Differential Computation



Revisiting Iteration
Ingress: add 
new 
dimension

Feedback: 
advance 
timestamp

Egress: strip 
dimension



Engineering for low latency

● Reduce TCP delayed ACK and retransmit 
times

● Use finer grain scheduling timers to reduce 
impact of data structure contention

● Reduce impact of garbage collection by 
modifying GC parameters and utilising 
reusable types.
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