
Because	
  databases	
  are	
  not	
  easily	
  accessible	
  by	
  Hadoop,	
  Apache	
  Sqoop	
  was	
  created	
  
to	
  efficiently	
  transfer	
  bulk	
  data	
  between	
  Hadoop	
  and	
  external	
  structured	
  datastores.	
  
The	
  popularity	
  of	
  Sqoop	
  in	
  enterprise	
  systems	
  confirms	
  that	
  Sqoop	
  does	
  bulk	
  transfer	
  
admirably.	
  That	
  said,	
  to	
  enhance	
  its	
  funcAonality,	
  Sqoop	
  needs	
  to	
  fulfill	
  data	
  
integraAon	
  use-­‐cases	
  as	
  well	
  as	
  become	
  easier	
  to	
  manage	
  and	
  operate.	
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The	
  dataset	
  being	
  transferred	
  is	
  sliced	
  up	
  into	
  different	
  parAAons	
  and	
  a	
  map-­‐only	
  job	
  
is	
  launched	
  with	
  individual	
  mappers	
  responsible	
  for	
  transferring	
  a	
  slice	
  of	
  this	
  
dataset.	
  Each	
  record	
  of	
  the	
  data	
  is	
  handled	
  in	
  a	
  type	
  safe	
  manner	
  since	
  Sqoop	
  uses	
  
the	
  database	
  metadata	
  to	
  infer	
  the	
  data	
  types.	
  	
  
	
  
Sqoop	
  1	
  launches	
  a	
  single	
  Map-­‐only	
  Job	
  that	
  does	
  both	
  data	
  transport	
  and	
  transform.	
  
A	
  MR	
  job	
  imports	
  a	
  table	
  from	
  a	
  db,	
  extracts	
  rows	
  from	
  the	
  table,	
  and	
  writes	
  the	
  
records	
  to	
  HDFS.	
  Sqoop	
  then	
  integrates	
  into	
  Hive/HBase,	
  or	
  goes	
  through	
  format	
  
conversions,	
  compression,	
  parAAoning,	
  indexing.	
  
	
  
SQL	
  to	
  Hadoop	
  Tool	
  	
  
-­‐  Import/Export	
  from	
  relaAonal	
  db,	
  enterprise	
  data	
  warehouse,	
  NoSQL	
  systems	
  
-­‐  Populate	
  tables	
  in	
  Hive,	
  HBase	
  
-­‐  Support	
  plugins	
  via	
  Connector	
  based	
  architecture	
  
-­‐  Sqoop	
  imports	
  tables	
  from	
  db	
  into	
  HDFS	
  for	
  deep	
  analysis	
  
-­‐  Sqoop	
  exports	
  MR	
  results	
  back	
  to	
  a	
  db	
  for	
  presentaAon	
  to	
  end-­‐users	
  
-­‐  Sqoop	
  can	
  import/export	
  in	
  HDFS;	
  Sqoop	
  can	
  only	
  import	
  into	
  Hive,	
  HBase	
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-­‐  CrypAc	
  e.g.	
  Error-­‐prone	
  connector	
  matching,	
  and	
  since	
  it	
  is	
  not	
  enforced,	
  can	
  
cause	
  user	
  errors	
  

-­‐  Tight	
  coupling	
  e.g.	
  direct	
  MySQL	
  connector	
  can’t	
  support	
  sequence	
  files	
  
-­‐  Not	
  easy	
  to	
  manage	
  e.g.	
  local	
  configuraAon	
  requires	
  root	
  privileges	
  
-­‐  Not	
  easy	
  to	
  monitor	
  e.g.	
  verbose	
  flag	
  
-­‐  Different	
  connectors	
  interpret	
  these	
  opAons	
  differently.	
  Some	
  opAons	
  are	
  not	
  

understood	
  for	
  the	
  same	
  operaAon	
  by	
  different	
  connectors,	
  while	
  some	
  
connectors	
  have	
  custom	
  opAons	
  that	
  do	
  not	
  apply	
  to	
  others.	
  Confusing	
  for	
  users	
  
and	
  detrimental	
  to	
  effecAve	
  use.	
  

-­‐  Some	
  connectors	
  may	
  support	
  a	
  certain	
  data	
  format	
  while	
  others	
  don’t	
  –	
  
connector	
  should	
  only	
  focus	
  on	
  connecAvity	
  and	
  serializaAon,	
  format	
  conversion,	
  
Hive/HBase	
  integraAon	
  should	
  be	
  uniformly	
  available	
  via	
  Sqoop	
  framework.	
  

-­‐  Required	
  to	
  use	
  common	
  JDBC	
  vocabulary	
  (URL,	
  database,	
  table,	
  etc.)	
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Sqoop	
  as	
  a	
  web-­‐based	
  service,	
  exposes	
  the	
  REST	
  API	
  
-­‐  Front-­‐ended	
  by	
  CLI	
  and	
  browser	
  
-­‐  Back-­‐ended	
  by	
  a	
  metadata	
  repository	
  

Example	
  of	
  document	
  based	
  system	
  is	
  couchbase.	
  
	
  
Sqoop	
  1	
  has	
  something	
  called	
  a	
  sqoop	
  metastore,	
  which	
  is	
  similar	
  to	
  a	
  repository	
  for	
  
metadata	
  but	
  not	
  quite.	
  That	
  said,	
  the	
  model	
  of	
  operaAon	
  for	
  Sqoop	
  1	
  and	
  Sqoop	
  2	
  is	
  
very	
  different:	
  Sqoop	
  1	
  was	
  a	
  limited	
  vocabulary	
  tool	
  while	
  Sqoop	
  2	
  is	
  more	
  metadata	
  
driven.	
  The	
  design	
  of	
  Sqoop	
  2’s	
  metadata	
  repository	
  is	
  such	
  that	
  it	
  can	
  be	
  replaced	
  by	
  
other	
  providers.	
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Not	
  bound	
  by	
  terminal,	
  well	
  documented	
  return	
  codes	
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Oozie	
  launches	
  Sqoop	
  by	
  bundling	
  it	
  and	
  running	
  it	
  on	
  the	
  cluster	
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-­‐  Hive,	
  HBase	
  –	
  integraAon	
  happens	
  not	
  from	
  client	
  but	
  from	
  the	
  backend	
  –	
  
connecAvity	
  required	
  in	
  backend;	
  put	
  behind	
  dmz	
  

-­‐  Decouple	
  oozie	
  and	
  sqoop,	
  if	
  install	
  new	
  sqoop	
  connector	
  then	
  don’t	
  need	
  to	
  
install	
  it	
  in	
  oozie	
  also	
  

-­‐  Hive	
  will	
  not	
  invoke	
  anything	
  in	
  Sqoop,	
  while	
  Oozie	
  does	
  invoke	
  Sqoop	
  so	
  the	
  REST	
  
API	
  does	
  not	
  benefit	
  Hive	
  in	
  any	
  way	
  but	
  it	
  does	
  benefit	
  Oozie	
  

-­‐  Hive	
  does	
  not	
  need	
  to	
  be	
  installed	
  on	
  Sqoop	
  at	
  all.	
  What	
  Sqoop	
  will	
  do	
  is	
  submit	
  
requests	
  to	
  the	
  HiveServer	
  over	
  the	
  wire	
  

-­‐  Which	
  Hive/HBase	
  server	
  the	
  data	
  will	
  be	
  put	
  into	
  is	
  the	
  responsibility	
  of	
  the	
  
reduce	
  phase	
  which	
  will	
  have	
  its	
  own	
  configuraAon	
  and	
  since	
  both	
  these	
  systems	
  
have	
  are	
  on	
  Hadoop	
  -­‐	
  we	
  don't	
  need	
  any	
  added	
  security	
  besides	
  passing	
  down	
  the	
  
Kerberos	
  principal	
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-­‐  Not	
  easy	
  to	
  work	
  with	
  non	
  relaAonal	
  db	
  
-­‐  Heavily	
  JDBC	
  centric	
  
-­‐  Couchbase	
  implementaAon	
  required	
  different	
  interpretaAon	
  
-­‐  Inconsistencies	
  between	
  connectors	
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Two-­‐phases:	
  first,	
  transfer;	
  second,	
  transform/integraAon	
  with	
  other	
  components	
  
OpAon	
  to	
  opt-­‐out	
  of	
  downstream	
  processing	
  (i.e.	
  revert	
  to	
  Sqoop	
  1)	
  
Trade-­‐off	
  between	
  ease	
  of	
  connector/tooling	
  development	
  vs	
  faster	
  performance	
  
SeparaAng	
  data	
  transfer	
  (Map)	
  from	
  data	
  transform	
  (Reduce)	
  allows	
  connectors	
  to	
  
specialize	
  
Connectors	
  benefit	
  from	
  a	
  common	
  framework	
  of	
  funcAonality	
  
FuncAonally,	
  Sqoop	
  2	
  is	
  a	
  superset	
  of	
  Sqoop	
  1	
  but	
  does	
  it	
  in	
  a	
  different	
  way	
  	
  
Too	
  early	
  in	
  the	
  design	
  process	
  to	
  tell	
  if	
  the	
  same	
  CLI	
  commands	
  could	
  be	
  used	
  but	
  
most	
  likely	
  not	
  primarily	
  because	
  it	
  is	
  a	
  fundamentally	
  incompaAble	
  change	
  
Reduce	
  phase	
  limited	
  to	
  stream	
  transformaAons	
  (no	
  aggregaAon	
  to	
  start	
  with)	
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Former	
  is	
  running	
  MySQL	
  b/c	
  specifying	
  driver	
  opAon	
  prevents	
  the	
  MySQL	
  connector	
  
from	
  working	
  i.e.	
  would	
  end	
  up	
  using	
  generic	
  JDBC	
  connector	
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Based	
  on	
  the	
  URL	
  in	
  the	
  connect	
  string	
  used	
  to	
  access	
  the	
  database,	
  Sqoop	
  akempts	
  
to	
  predict	
  which	
  driver	
  it	
  should	
  load.	
  
	
  
What	
  are	
  connectors?	
  
-­‐  Plugin	
  components	
  based	
  on	
  Sqoop’s	
  extension	
  framework	
  
-­‐  Efficiently	
  transfer	
  data	
  between	
  Hadoop	
  and	
  external	
  store	
  
-­‐  Meant	
  for	
  opAmized	
  import/export	
  or	
  don’t	
  support	
  naAve	
  JDBC	
  
-­‐  Bundled	
  connectors:	
  MySQL,	
  PostgreSQL,	
  Oracle,	
  SQLServer,	
  JDBC	
  
-­‐  High-­‐performance	
  data	
  transfer:	
  Direct	
  MySQL,	
  Direct	
  PostgreSQL	
  
	
  

18	
  



Add	
  an	
  interacAve	
  UI	
  
-­‐  Walk-­‐through	
  import/export	
  setup,	
  which	
  eliminates	
  redundant/incorrect	
  opAons	
  	
  
-­‐  Various	
  connectors	
  are	
  added	
  in	
  one	
  place;	
  connectors	
  expose	
  necessary	
  opAons	
  

to	
  Sqoop	
  framework	
  	
  
-­‐  User	
  only	
  required	
  to	
  provide	
  info	
  relevant	
  to	
  their	
  use-­‐case	
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No	
  code	
  generaAon,	
  no	
  compilaAon	
  allows	
  Sqoop	
  to	
  run	
  where	
  there	
  are	
  no	
  
compilers,	
  which	
  makes	
  it	
  more	
  secure	
  by	
  prevenAng	
  bad	
  code	
  from	
  running	
  
Previously	
  required	
  direct	
  access	
  to	
  Hive/HBase	
  
More	
  secure	
  because	
  routed	
  through	
  Sqoop	
  server	
  rather	
  than	
  opening	
  up	
  access	
  to	
  
all	
  clients	
  to	
  perform	
  jobs	
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ConnecAon	
  is	
  only	
  for	
  external	
  systems	
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No	
  need	
  to	
  disable	
  user	
  in	
  database	
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