
Spark	  Debugger!
Ankur	  Dave,	  Matei	  Zaharia,	  Murphy	  McCauley,	  Scott	  Shenker,	  Ion	  Stoica!

Motivation	  
•  People	  want	  to	  be	  able	  to	  monitor	  and	  
debug	  Spark	  programs	  

•  Conventional	  debugging	  incurs	  too	  much	  
overhead	  on	  a	  cluster	  

•  Can	  we	  use	  the	  structure	  of	  Spark	  
programs	  to	  debug	  and	  replay	  with	  
minimal	  overhead?	  

•  As	  Spark	  program	  runs,	  workers	  report	  
key	  events	  back	  to	  the	  master	  

•  RDD	  lineage,	  checksums,	  shuffle	  order,	  
and	  other	  events	  are	  logged	  

•  Important	  events	  like	  errors	  are	  shown	  
immediately	  to	  the	  user	  

•  Later,	  user	  can	  reconstruct	  and	  query	  
intermediate	  RDDs	  using	  the	  logged	  
information,	  and	  run	  tasks	  in	  a	  
conventional	  debugger	  

Approach	  

Performance	  

•  Culprit	  determination:	  automatically	  find	  
which	  element	  of	  an	  RDD	  is	  causing	  a	  
crash	  

•  GC	  monitoring:	  determine	  whether	  GC	  is	  
a	  problem	  and	  what	  type	  of	  objects	  are	  
being	  collected	  

•  Cache	  monitoring:	  determine	  what	  is	  
being	  inserted	  and	  evicted	  from	  each	  
machine's	  cache	  

Future	  Plans	  

•  Exception	  monitoring:	  aggregate	  and	  
display	  exceptions	  thrown	  on	  slaves	  

Capabilities	  
•  RDD	  replay	  and	  inspection:	  interactively	  
query	  and	  visualize	  intermediate	  RDDs	  

•  Performance	  monitoring:	  find	  slow	  tasks	  
caused	  by	  workload	  imbalance	  

•  Step-‐through	  debugging:	  recompute	  a	  
slice	  of	  an	  RDD	  in	  a	  conventional	  
debugger	  

•  Serialization	  overhead	  monitoring:	  
calculate	  how	  much	  time	  is	  lost	  to	  
serialization	  

•  Determinism	  verification:	  ensure	  that	  
user	  code	  is	  deterministic	  
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