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Overview
Bin  Fan,  Wittawat  Tantisiriroj,  Lin  Xiao,  Garth  Gibson

Google  FS/  HDFS  on  Data  Intensive  Scalable  Computers

Handling  Deleted  Blocks

+   Simple
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when  all  blocks  in  a  RAID  set  are  deleted

recalculate  RAID  over  smaller  data  set
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Immediate  vs.  Background  Encoding

Performance  Implication
75GB  dataset  written  by  N  clients  (1  file  each)  with  1  or  3  copies
Note  first  copy  stays  in  writing  node’s  disk
Hotspots  benefit  from  replication

Treat  triplicated  data  as  a  cache:

replication  if  encoding  deferred  by  1  day

Immediate  encoding:
+   Efficient
-­   Complex:  Handling  failures  on  critical  path

Background  encoding:
+   Simple  &  no  change  in  client  code
+   Cache  young  data  for  higher  read  bandwidth

We  expect  Triplication  to  be  more  reliable  than  RAID6

Compare  bytes  lost  per  year  as  a  function  of  total  sizes
Orders  of  magnitude  difference  is  still  only  a  few  bytes/year

instant  failure  detection

Interaction  of  parallel  repair  and  detection  delay

improves  reliability  with  scale

scalable  repair  less  effective
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Reliability  Modeling

Prototype  

The  prototype  is  built  as  a  tool  and  a  client  library
Tool  (Mapreduce):  encode  a  directory  into  RAID  sets  or  
repair  corrupted  files

Operation Throughput

GB/s(stdev)

Disk  I/O

GB/s  (stdev)

Write(Triplication) 1.93(0.06) 5.80(0.18)

Encode(RAID6  8+2) 3.69(0.34) 4.61(0.43)

Repair 0.23(0.02) 2.09(0.19)

Encoding  is  fast  but  reconstruction  needs  improvement
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triplicated  or  encoded  are  comparable.
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