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Radio	  Ini9a9ve:	  Archiving	  

•  Initiative Lead: Dayton Jones; Champion: Robert Preston 
•  We will define the necessary data services and underlying substrate to 

position JPL to compete for and lead “big data” management efforts in 
astronomy, specifically, SKA, HERA, SKA precursors, and NRAO.  

•  Perform prototyping and deployment to demonstrate JPL’s leadership 
in the “big data” and astronomy space. 

 
•  Collaborate on Data Products and Algorithms from Adaptive Data 

Processing task 

•  Establish partnerships with major SKA potential sites and pre-cursor 
efforts (South Africa, Australia) 
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JPL	  Radio	  Array	  Technologies	  



JPL	  “Big	  Data”	  Ini9a9ve	  
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• The Big Picture
•  Astronomy, Earth science, planetary science, life/

physical science all drowning in data
•  Fundamental technologies and emerging techniques 

in archiving and data science
•  Largely center around open source communities 

and related systems 
• Research challenges (adapted from NSF)

•  More data is being collected than we can store
•  Many data sets are too large to download
•  Many data sets are too poorly organized to be useful
•  Many data sets are heterogeneous in type, structure
•  Data utility is limited by our ability to use it

• Our Focus: Big Data Archiving
•  Research methods for integrating intelligent �

algorithms for data triage, subsetting, summarization
•  Construct technologies for smart data movement
•  Evaluate cloud computing for storage/processing
•  Construct data/metadata translators “Babel Fish”

BIGDATA Webinar                                 Direct questions to bigdata@nsf.gov                                   Vasant Honavar, May 2012 
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BIGDATA Webinar                                 Direct questions to bigdata@nsf.gov                                   Vasant Honavar, May 2012 

Dealing with Data 
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http://www.sciencemag.org/site/special/data/ http://www.economist.com/node/15579717  
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Some	  “Big	  Data”	  Grand	  Challenges	  
•  How	  do	  we	  handle	  700	  TB/sec	  of	  data	  coming	  off	  the	  wire	  when	  we	  
actually	  have	  to	  keep	  it	  around?	  
–  Required	  by	  the	  Square	  Kilometre	  Array	  -‐	  	  will	  talk	  about	  data	  triage	  here	  

•  Joe	  scien@st	  says	  I’ve	  got	  an	  IDL	  or	  Matlab	  algorithm	  that	  I	  will	  not	  
change	  and	  I	  need	  to	  run	  it	  on	  10	  years	  of	  data	  from	  the	  Colorado	  
River	  Basin	  and	  store	  and	  disseminate	  the	  output	  products	  
–  Required	  by	  the	  Western	  Snow	  Hydrology	  project	  

•  How	  do	  we	  compare	  petabytes	  of	  climate	  model	  output	  data	  in	  a	  
variety	  of	  formats	  (HDF,	  NetCDF,	  Grib,	  etc.)	  with	  petabytes	  of	  remote	  
sensing	  data	  to	  improve	  climate	  models	  for	  the	  next	  IPCC	  assessment?	  
–  Required	  by	  the	  5th	  IPCC	  assessment	  and	  the	  Earth	  System	  Grid	  and	  NASA	  

•  How	  do	  we	  catalog	  all	  of	  NASA’s	  current	  planetary	  science	  data?	  
–  Required	  by	  the	  NASA	  Planetary	  Data	  System	  

Image Credit: http://www.jpl.nasa.gov/news/news.cfm?
release=2011-295

Copyright 2012. Jet Propulsion Laboratory, California Institute of 
Technology. US Government Sponsorship Acknowledged.
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VFASTR	  

VFASTR	  (“VLBA	  Fast	  Radio	  Transients”)	  is	  a	  project	  that	  aims	  at	  detec9ng	  short	  radio	  
pulses	  (approx.	  a	  few	  milliseconds)	  from	  extra-‐terrestrial	  sources	  within	  the	  large	  
amounts	  of	  data	  collected	  by	  the	  VLBA	  (“Very	  Large	  Baseline	  Array”)	  

Fast	  Radio	  Transients	  may	  be	  generated	  by	  known	  and	  yet	  unknown	  sources:	  
• Pulsars	  
• Intermi]ent	  pulsars	  
• X-‐Ray	  binaries	  
• Supernovae	  

• Merging	  neutron	  stars	  
• Annihila9ng	  black	  holes	  
• ET	  signals	  ?	  
• New	  deep	  space	  objects	  

VFASTR	  is	  one	  of	  a	  new	  genera9on	  of	  Radio	  Astronomy	  experiments	  that	  aim	  at	  
analyzing	  the	  “dynamic	  radio	  sky”	  as	  opposed	  to	  mapping	  and	  inspec9ng	  known	  
sta9c	  sources	  



VLBA	  

VLBA	  (“Very	  Large	  Baseline	  Array”)	  is	  a	  group	  of	  10	  large	  radio-‐telescopes	  (25m	  
diameter)	  distributed	  across	  the	  U.S.A.	  from	  Hawaii	  to	  the	  Virgin	  Islands.	  
• No	  two	  antennas	  are	  within	  each	  other’s	  local	  horizon	  
• The	  overall	  array	  has	  a	  baseline	  of	  800	  km	  =>	  resolu9on	  of	  milliarcsecond	  
	  
	  
	  



VFASTR	  Commensal	  Approach	  
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VFASTR	  employs	  a	  commensal	  (a.k.a.	  “passive”)	  approach	  by	  analyzing	  data	  that	  is	  
collected	  during	  normal	  VLBA	  opera9ons	  for	  other	  scien9fic	  purposes:	  
• Raw	  voltages	  from	  VLBA	  antennas	  are	  transferred	  to	  NRAO,	  9me-‐correlated,	  
corrected	  for	  dispersion	  through	  the	  interstellar	  medium	  (“de-‐dispersion”)	  and	  
separated	  from	  instrument	  noise	  
• Candidate	  events	  are	  staged	  on	  disk	  and	  remain	  available	  for	  limited	  9me	  
• VFASTR	  team	  must	  review	  tens	  of	  candidates	  daily,	  archive	  the	  promising	  ones	  and	  
disregard	  the	  others	  

VFASTR	  Science	  Team:	  	  Astron	  (The	  Netherlands),	  
ICRAR	  (Australia),	  JPL	  (U.S.A.),	  NRAO	  (U.S.A.)	  



VFASTR	  Data	  System	  Overview	  

• The	  soiware	  engineering	  team	  at	  JPL	  has	  developed	  an	  end-‐to-‐end	  data	  system	  in	  
support	  of	  VFASTR	  ac9vi9es	  with	  two	  major	  goals:	  
‣ provide	  a	  web-‐based	  plajorm	  for	  easy	  and	  9mely	  review	  of	  candidate	  events	  by	  
the	  science	  team	  
‣ enable	  the	  automa9c	  iden9fica9on	  of	  interes9ng	  events	  by	  a	  self-‐trained	  machine	  
agent	  	  

• The	  system	  is	  composed	  of	  three	  major	  components:	  
‣ Data	  processing	  pipeline:	  responsible	  for	  data	  transfer	  from	  NRAO	  and	  archiving	  at	  
JPL,	  and	  for	  metadata	  extrac9on	  and	  cataloging	  
‣ Web	  portal:	  easy	  accessible	  applica9on	  for	  display	  of	  product	  data	  and	  metadata,	  
and	  selec9on	  and	  tagging	  of	  interes9ng	  events	  
‣ Data	  mining	  algorithm:	  analyzes	  the	  events	  pool	  and	  tags	  candidates	  with	  
characteris9cs	  similar	  to	  sample	  interes9ng	  events	  



Apache	  OODT	  Overview	  

OODT:	  Object	  Oriented	  Data	  Technology:	  framework	  for	  management,	  discovery	  and	  
access	  of	  distributed	  data	  resources.	  Main	  features:	  
• Modularity:	  eco-‐system	  of	  standalone	  components	  that	  can	  be	  deployed	  in	  various	  
configura9ons	  to	  fulfill	  a	  project	  specific	  requirements	  
• Configurability:	  each	  component	  can	  be	  easily	  configured	  to	  invoke	  alternate	  out-‐of-‐
the-‐box	  func9onality	  or	  deployment	  op9ons	  
• Extensibility:	  components	  can	  be	  extended	  by	  providing	  alternate	  implementa9ons	  
to	  its	  core	  APIs	  (expressed	  as	  Java	  interfaces)	  or	  configuring	  custom	  plugins	  	  

The	  VFASTR	  data	  processing	  pipeline	  was	  built	  by	  using	  Apache	  OODT	  in	  combina9on	  
with	  other	  Apache	  and	  Open	  Source	  technologies	  



Apache	  OODT	  Adop9on	  

OODT	  is	  used	  opera9onally	  to	  manage	  scien9fic	  data	  by	  several	  projects	  in	  disparate	  
scien9fic	  domains:	  
• Earth	  Sciences:	  
‣ NASA	  satellite	  missions	  (SMAP,...)	  are	  using	  OODT	  components	  as	  the	  base	  for	  
their	  data	  processing	  pipeline	  for	  genera9on	  and	  archiving	  of	  products	  from	  raw	  
observa9ons	  
‣ ESGF	  (Earth	  System	  Grid	  Federa9on)	  used	  OODT	  to	  build	  and	  publish	  
observa9onal	  data	  products	  in	  support	  of	  climate	  change	  research	  

• Health	  Sciences:	  EDRN	  (Early	  Detec9on	  Research	  Network)	  uses	  OODT	  to	  collect,	  tag	  
and	  distribute	  data	  products	  to	  support	  research	  in	  early	  cancer	  detec9on	  
• Planetary	  Science:	  PDS	  (Planetary	  Data	  System)	  is	  developing	  data	  transforma9on	  
and	  delivery	  services	  based	  on	  OODT	  as	  part	  of	  its	  world-‐wide	  product	  access	  
infrastructure	  
• Radio	  Astronomy:	  several	  projects	  (ALMA,	  Haystack,...)	  are	  adop9ng	  OODT	  based	  on	  
successful	  VASTR	  example	  



VFASTR	  Data	  System	  Architecture	  

Data	  products	  are	  con9nuously	  generated	  by	  the	  VLBA	  ground	  and	  processing	  system	  
and	  stored	  on	  temporary	  cache	  at	  NRAO.	  

Data	  products	  are	  transferred	  to	  JPL	  where	  metadata	  is	  extracted,	  products	  are	  made	  
available	  for	  review	  by	  scien9sts,	  sub-‐selected	  for	  further	  analysis,	  and	  tagged.	  



Data	  System	  Design	  Considera9ons	  

• Some	  of	  the	  architectural	  decisions	  that	  factored	  in	  the	  data	  system	  design	  were	  
mo9vated	  by	  specific	  project	  constraints:	  
‣ Minimize	  impact	  on	  NRAO	  resources:	  because	  VFASTR	  is	  a	  “guest”	  project	  at	  
NRAO,	  a]en9on	  had	  to	  be	  paid	  to	  limit	  use	  of	  disk	  storage,	  network	  bandwidth	  and	  
CPU	  resources	  
‣ Security:	  all	  NRAO	  resources	  were	  exposed	  as	  “read-‐only”:	  no	  ac9on	  ini9ated	  at	  
JPL	  could	  result	  in	  any	  modifica9on	  of	  the	  original	  products	  (or	  compromise	  the	  
NRAO	  system)	  

• Architecture	  evolved	  over	  9me	  as	  a	  result	  of	  new	  requirements	  such	  as	  increased	  
data	  volumes	  and	  higher	  frequency	  updates	  
‣ Use	  of	  different	  OODT	  and	  Apache	  components	  (Lucene	  vs	  MySQL	  data	  store	  
back-‐ends,	  Solr	  for	  fast	  metadata	  retrieval)	  
‣ Development	  of	  new	  OODT	  func9onality	  (RESTful	  API	  for	  metadata	  updates)	  



VFASTR	  Data	  Products	  

VFASTR	  data	  is	  logically	  organized	  into	  three	  levels:	  jobs,	  scans	  and	  events	  
• Job:	  a	  batch	  of	  data	  that	  is	  processed	  at	  one	  9me,	  and	  stored	  together	  on	  physical	  
disk.	  They	  are	  associated	  with	  a	  specific	  inves9gator	  scien9st.	  	  Each	  contains	  1-‐100+	  
scans.	  
• Scan:	  a	  physical	  telescope	  poin9ng,	  e.g.	  a	  period	  where	  the	  antennas	  are	  all	  directed	  
to	  a	  common	  point	  on	  the	  sky.	  	  They	  have	  dura9ons	  of	  1-‐100+	  seconds.	  
• Event:	  a	  9me	  segment	  that	  the	  system	  thinks	  is	  interes9ng.	  	  Dura9on	  is	  usually	  about	  
1-‐2	  seconds.	  	  Most	  scans	  have	  no	  such	  events,	  but	  some	  have	  a	  dozen	  or	  more.	  The	  
“interes9ng”	  part	  of	  an	  event	  is	  much	  shorter:	  5-‐50	  milliseconds.	  

VFASTR	  Data	  Product:	  directory	  tree	  	  
containing	  all	  data	  recorded	  for	  a	  single	  
job	  (“tns_bmp360p2_44”)	  
• Job	  calibra9on	  files	  
• Scan	  output	  files	  
• Event	  raw	  voltages	  
• Event	  reconstructed	  images	  
• ...and	  other	  files....	  
• Approximately	  1-‐100	  GB	  



Pulsar	  PSR	  J0826+2637	  Signal	  

Telescope	  signal	  
processing:	  
• Time	  correla9on	  
• “De-‐dispersion”	  (i.e.	  
corrected	  for	  dispersion	  in	  
interstellar	  medium)	  
• “Adap9ve	  
excision”	  (some	  
telescopes	  are	  
disregarded	  based	  on	  self-‐
learning	  algorithm)	  



Radio	  Frequency	  Interference	  (RFI)	  

• RFI	  events	  only	  
detected	  by	  one	  or	  
two	  antennas,	  
have	  terrestrial	  
origin	  



“Mystery”	  Events	  

	  “V-‐chirp”	  



Rsync	  

Features:	  
• Easy	  deployment	  	  
• Extensive	  range	  of	  configura9on	  op9ons	  
• High	  performance:	  only	  file	  changes	  are	  transferred	  (“delta	  encoding”)	  between	  
sub-‐sequent	  invoca9ons,	  +	  op9onal	  compression	  
• Op9onal	  recursion	  into	  sub-‐directories	  
• Reliability:	  “turn-‐key”	  toolkit	  

Rsync:	  freely	  available	  u9lity	  for	  Unix	  systems	  that	  can	  be	  used	  to	  synchronize	  the	  
content	  of	  directory	  trees	  between	  two	  hosts	  with	  minimal	  human	  interven9on.	  



Rsync	  

VFASTR	  deployment:	  	  
• rsync	  server	  daemon	  was	  deployed	  at	  NRAO	  to	  make	  VFASTR	  products	  available	  for	  
download	  
‣ Configured	  for	  read-‐only	  mode	  
‣ Limited	  to	  requests	  coming	  from	  JPL	  IPs	  

• rsync	  client	  running	  at	  JPL	  as	  system	  cron	  job	  to	  pull	  data	  every	  hour	  
‣ Configured	  to	  only	  transfer	  a	  subset	  of	  the	  product	  files	  (images,	  output,	  
calibra9on	  files)	  

Measured	  Data	  Transfer	  Rates:	  
• ~	  2MB/sec	  between	  NRAO	  and	  JPL	  
• Approximately	  10-‐20	  products	  per	  day	  
• Average	  volume	  for	  transferred	  product:	  
~50MB	  (reduced	  from	  50GB)	  
• Can	  transfer	  all	  (reduced)	  daily	  products	  in	  
a	  few	  minutes!	  



CAS	  Crawler	  

The	  CAS	  Crawler	  is	  an	  OODT	  component	  that	  can	  be	  used	  to	  list	  the	  contents	  of	  a	  
staging	  area	  and	  submit	  products	  for	  inges9on	  to	  the	  CAS	  File	  manager.	  Typically	  
used	  for	  automa9c	  detec9on	  of	  new	  products	  transferred	  from	  a	  remote	  source.	  	  

VFASTR	  deployment:	  
• Run	  as	  daemon	  every	  300	  seconds	  
• In-‐place	  archiving	  of	  products	  (no	  movement)	  
• Precondi9ons:	  
‣ Product	  must	  be	  complete	  
‣ Product	  must	  be	  no	  older	  than	  10	  days	  
‣ Product	  must	  not	  exist	  in	  catalog	  already	  

• Post-‐ingest	  ac9on	  on	  success:	  
‣ Trigger	  metadata	  harves9ng	  by	  Solr	  script	  



CAS	  File	  Manager	  

The	  CAS	  File	  Manager	  is	  an	  OODT	  service	  for	  cataloging,	  archiving	  and	  delivery	  of	  
data	  products	  (files	  and	  directories)	  and	  associated	  metadata.	  It	  is	  used	  as	  core	  data	  
management	  component	  in	  most	  OODT-‐based	  data	  systems.	  

VFASTR	  Deployment:	  	  
• Policy	  Files:	  define	  a	  single	  VFASTR	  metadata	  type	  to	  capture	  ALL	  informa9on	  	  
associated	  with	  a	  single	  product	  (job,	  scans	  and	  events)	  
‣ The	  full	  metadata	  for	  a	  product	  can	  be	  retrieved	  by	  a	  client	  with	  one	  request	  
‣ Metadata	  keys	  must	  be	  named	  dynamically	  to	  capture	  job-‐scan-‐event	  references	  
‣ Example:	  key=EventStartDateTime_s6	  values=2013-‐01-‐12T15:48:21.800-‐0800,	  
2013-‐01-‐12T15:48:22.830-‐0800	  (scan	  6	  contains	  2	  events)	  



CAS	  File	  Manager	  

• Valida9on	  Layer:	  no	  valida9on	  applied	  as	  metadata	  fields	  are	  not	  known	  a-‐priori	  
‣ Back-‐end	  catalog	  implementa9ons	  had	  to	  be	  extended	  to	  allow	  for	  op9onal	  
“lenient”	  behavior	  for	  ingested	  metadata	  

• Metadata	  Extractors:	  custom	  metadata	  extractors	  wri]en	  to	  parse	  informa9on	  for	  
job,	  scans,	  events	  from	  directory	  structure,	  calibra9on	  and	  output	  files,	  and	  to	  assign	  
detec9on	  images	  to	  the	  events	  that	  generated	  them	  
• Metadata	  Catalog:	  used	  both	  Lucene	  and	  MySQL	  back-‐ends	  
‣ Switched	  to	  MySQL	  to	  support	  high-‐frequency	  updates	  
‣ Lucene	  File	  Manager	  implementa9on	  now	  fixed	  to	  support	  high	  frequencies	  

• Data	  Transfer	  Protocol:	  archive	  products	  in	  place	  
‣ Otherwise	  they	  would	  be	  re-‐transferred	  by	  rsync	  



CAS	  Curator	  

The	  CAS	  Curator	  is	  a	  web	  applica9on	  for	  interac9ng	  with	  the	  File	  Manager	  (i.e.	  web-‐
based	  client	  for	  File	  Manager	  service):	  
• Submit	  data	  product	  inges9on	  jobs	  
• Inspect,	  add	  and	  update	  product	  metadata	  (“cura9on”)	  

Features:	  provides	  two	  interfaces	  for	  interac9ng	  with	  the	  File	  Manager:	  
• Web	  User	  Interface:	  used	  by	  humans	  to	  manually	  interact	  with	  the	  system	  	  
‣ Drag-‐and-‐drop	  selec9on	  of	  files	  from	  the	  staging	  area	  
‣ Selec9on	  of	  metadata	  extractor,	  versioner	  from	  available	  pool	  
‣ Submission	  of	  job	  for	  bulk	  inges9on	  to	  File	  Manager	  
‣ Widget	  for	  display	  and	  update	  product	  metadata	  



• Web	  RESTful	  API:	  used	  by	  programs	  and	  scripts	  for	  machine-‐machine	  interac9on	  
‣ Based	  on	  Apache	  JAX-‐RS	  project	  (project	  for	  RESTful	  web	  services)	  
‣ Allows	  to	  annotate	  exis9ng	  products	  with	  enhanced	  metadata	  
‣ Example	  HTTP/POST	  invoca9on:	  	  
‣ curl	  -‐-‐data	  “id=<product_id>&metadata.<name>=<value>”	  h]p://<hostname>/
curator/services/metadata/update	  

VFASTR	  deployment:	  	  
• REST	  API	  used	  by	  Web	  Portal	  and	  MatLab	  script	  
to	  tag	  interes9ng	  events	  
• Updated	  product	  metadata	  submi]ed	  to	  FM	  via	  
XML/RPC	  request	  
‣ VFASTR	  Curator	  was	  wired	  with	  JAXRS	  
ResponseHandler	  (servlet	  filter	  invoked	  before	  
response	  is	  sent	  back	  to	  client)	  to	  invoke	  the	  script	  
for	  upda9ng	  the	  Solr	  metadata	  
• metadata.event_s0_e1=“pulsar|machine|date”	  

CAS	  Curator	  



Apache	  Solr	  

Solr	  is	  a	  high-‐performance	  web-‐enabled	  search	  engine	  built	  on	  top	  of	  Lucene	  
• Used	  in	  many	  e-‐commerce	  web	  sites	  
• Free	  text	  searches	  (w/	  stemming,	  stop	  words,	  ...)	  
• Faceted	  searches	  (w/	  facet	  counts)	  
• Other	  features:	  highligh9ng,	  word	  comple9on,...	  
• Flat	  metadata	  model:	  (key,	  value+)	  pairs	  

Scalability:	  Solr	  includes	  features	  to	  scale	  to	  10-‐100	  M	  of	  records:	  	  
• Mul9ple	  Cores	  to	  par99on	  records	  into	  dis9nct	  Indexes	  
• Mul9ple	  Shards	  to	  distribute	  the	  query	  across	  complementary	  Indexes	  
• Replicated	  Indexes	  for	  high	  availability	  and	  low	  latency	  

Tomcat/Jetty

Apache SolrMetadata
(XML)

Lucene
Index

 < HTTP GET
XML/JSON >

Client



Solr	  Indexing	  Script	  

VFASTR	  deployment:	  Solr	  is	  used	  to	  enable	  high	  performance	  metadata	  querying	  by	  
clients:	  Web	  Portal	  and	  MatLab	  script	  
• Solr	  web	  applica9on	  deployed	  within	  same	  Tomcat	  container	  as	  CAS	  Curator	  
• Python	  Indexing	  script	  harvests	  metadata	  from	  CAS	  Catalog	  to	  Solr	  Index	  
‣ Triggered	  by	  CAS	  Crawler	  when	  a	  product	  is	  first	  ingested	  
‣ Triggered	  by	  CAS	  Curator	  when	  the	  product	  metadata	  is	  updated	  

• VFASTR	  Solr	  schema	  specifies	  name	  and	  data	  type	  for	  all	  metadata	  fields	  
‣ “Type=job/scan/event”	  field	  used	  to	  discriminate	  among	  records	  

Examples	  of	  VFASTR	  queries	  to	  Solr	  Index:	  	  
‣ List	  of	  latest	  products	  by	  date	  
‣ Full	  metadata	  for	  a	  given	  job,	  scan	  or	  event	  
‣ All	  events	  that	  were	  assigned	  a	  given	  tag	  
‣ All	  tags	  assigned	  to	  all	  events	  



Review	  Data	  Portal	  

What	  is	  it?	  
	  
• Web-‐based	  view	  of	  the	  metadata	  associated	  with	  nightly	  observa9ons	  

•  Collabora9ve	  environment	  	  
for	  review	  by	  V-‐FASTR	  	  
science	  team	  

	  
	  	  



Review	  Data	  Portal	  

Why	  does	  it	  exist?	  
	  
•  Provide	  distributed	  science	  team	  with	  convenient	  access	  to	  metadata	  

	  
	  	  



Review	  Data	  Portal	  

How	  does	  it	  fit?	  
	  
•  Focal	  point	  for	  end-‐user	  access	  to	  the	  data	  pipeline	  

	  
	  	  

Product	  
Genera9on	  

Rsync	  Server	  
Daemon	  

Rsync	  Client	  
Script	  	  

(cron,	  hourly)	  
Archive	  Staging	  

File	  Crawler	   Metadata	  
Extrac9on	  

Metadata	  
Catalog	   Web	  Portal	  



Review	  Data	  Portal	  

What	  is	  it	  built	  with?	  
	  
•  Some	  of	  the	  technologies	  behind	  the	  data	  portal:	  

	  
	  	  



Review	  Data	  Portal	  

What	  do	  users	  see?	  
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Review	  Data	  Portal	  
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Review	  Data	  Portal	  
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Review	  Data	  Portal	  

What	  do	  users	  see?	  
	  

	  
	  	  



Review	  Data	  Portal	  

What	  are	  tags?	  
	  
•  Descrip9ve	  metadata	  associated	  with	  an	  event	  

•  Enable	  classifica9on	  and	  filtering	  

•  Serve	  as	  training	  for	  AI	  (now)	  

•  Serve	  as	  guide	  for	  what	  to	  archive	  (soon)	  	  

	  
	  	  



Review	  Data	  Portal	  

What	  do	  users	  see?	  
	  

	  
	  	  



Review	  Data	  Portal	  

What	  can	  users	  do?	  
	  
•  Event	  tagging	  (now)	  

•  Nightly	  classifica9on,	  viewable	  by	  all	  users	  

•  Used	  as	  training	  input	  to	  the	  automa9c	  candidate	  detec9on	  

•  Job	  archiving	  (soon)	  

•  Ini9ate	  archival	  of	  job	  on	  NRAO	  hardware	  based	  upon	  the	  contents	  of	  
the	  tags	  and/or	  other	  metrics	  

	  
	  	  



Review	  Data	  Portal	  

What	  have	  users	  thought?	  
	  
•  Interface	  with	  all	  event	  imagery	  on-‐screen	  is	  an	  improvement	  over	  
command-‐line	  methods	  (more	  efficient)	  

•  Organiza9on	  of	  the	  interface	  should	  support	  rapid	  evalua9on	  of	  an	  en9re	  
job	  (minimize	  clicks)	  

•  Improved	  accessibility	  of	  the	  informa9on	  a	  big	  plus	  (mobile	  access)	  

	  
	  	  



Review	  Data	  Portal	  

What	  is	  next?	  
	  
•  Provide	  more	  comprehensive	  job/event	  search	  capability	  

•  Facet	  by	  tag	  values,	  index	  metadata	  	  

•  Con9nued	  efficiency	  improvements	  

•  Bulk	  tagging	  of	  all	  events	  in	  a	  job	  

•  Implement	  front-‐end	  capability	  to	  ini9ate	  back-‐end	  archive	  process	  

	  
	  	  



Ques9ons	  ?	  
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