
Abstract:
In this talk I will present our recent work on the design and implementation of a general 
framework for interactively explaining the outputs of modern data-parallel computations, 
including iterative data analytics. To produce explanations, existing works adopt a naive 
backward tracing approach which runs into known issues; naive backward tracing may 
identify: (i) too much information that is difficult to process, and (ii) not enough 
information to reproduce the output, which hinders the logical debugging of the program. 
The contribution of our work is twofold. First, we provide methods to effectively reduce the 
size of explanations based on the first occurrence of a record in an iterative computation. 
Second, we provide a general method for identifying explanations that are sufficient to 
reproduce the target output in arbitrary computations – a problem for which no viable 
solution existed until now. We implemented our approach on differential dataflow, a 
modern high-throughput, low-latency dataflow platform. We added a small (but extensible) 
set of rules to explain each of its data-parallel operators, and we implemented these rules 
as differential dataflow operators themselves. This choice allows our implementation to 
inherit the performance characteristics of differential dataflow, and results in a system that 
efficiently computes and updates explanatory inputs even as the inputs of the reference 
computation change. We evaluated our system with various analytic tasks on real 
datasets, and we show that it produces concise explanations in tens of milliseconds, while 
remaining faster – up to two orders of magnitude – than even the best implementations 
that do not support explanations. 
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