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Rough	  Specs.	  Review	  
•  108	  γ/s	  on	  LH2	  target	  	  -‐>	  	  ~400kHz	  hadronic	  rate	  
•  L1	  trigger	  goal	  is	  to	  cut	  away	  ~50%	  leaving	  200kHz	  
•  L3	  trigger	  goal	  is	  to	  reduce	  by	  ~90%	  leaving	  20kHz	  
•  Early	  simulaRon	  suggested	  ~15kB/event	  

•  Design	  specs*:	  
–  15kB/event	  @	  200	  kHz	  =	  3000	  MB/s	  (front	  end)	  
–  L3	  reducRon	  by	  factor	  of	  10	  =	  300MB/s	  to	  RAID	  disk	  
–  3	  days	  storage	  on	  RAID	  =	  300MB/s*3days	  =	  78TB	  
– Maintain	  300MB/s	  transfer	  from	  RAID	  to	  tape	  
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*L3	  not	  officially	  part	  of	  12GeV	  upgrade	  project	  
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Spec:	  	  100MB/sec	  
Tested:	  ~30Mb/sec	  

Spec:	  	  3000MB/sec	  
Tested:	  600Mb/sec	  

Spec:	  	  300MB/sec	  
Tested:	  600Mb/sec	  

Spec:	  	  300MB/sec	  
Tested:	  450Mb/sec	  

“Tested”	  means	  with	  actual	  data	  
while	  it	  was	  being	  acquired.	  In	  some	  
cases,	  offline	  tesRng	  has	  achieved	  
significantly	  higher	  rates.	  

72TB	  x2	  	  
RAID	  disk	  
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)	  •  Each	  32bit	  word	  in	  the	  

EVIO	  file	  tallied	  to	  
idenRfy	  what	  file	  space	  
is	  being	  used	  for	  

•  Comparison	  between	  
mode	  7	  and	  mode	  8	  data	  
made	  

Example:	  some	  of	  the	  fADC250	  
word	  types	  

2/10/15	   Hall-‐D	  DAQ/Raw	  Data	  	  	  	  	  -‐-‐	  	  	  	  	  	  David	  Lawrence	   4	  



Mode	  7	  (fADC	  integrals)	  

Mode	  8	  (fADC	  full	  samples)	  
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AdjusRng	  profile	  of	  2014	  commissioning	  data	  based	  on	  recent	  or	  planned	  
firmware	  upgrades	  is	  used	  to	  esRmate	  event	  size	  for	  producRon	  data	  in	  
the	  future.	  

(AddiLonal	  compression	  is	  expected	  when	  disentangled	  data	  is	  rebuilt	  
aNer	  L3	  into	  an	  as	  yet	  undetermined	  format.)	  
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Event	  Size	  
•  SimulaRon	  was	  

consistent	  with	  iniRal	  
esRmate	  of	  event	  size	  

•  Actual	  data	  was	  more	  
than	  x4	  larger	  

•  Much	  of	  the	  data	  was	  
taken	  in	  “raw”	  mode	  
where	  fADC	  samples	  
were	  saved	  

0	   50	   100	   150	   200	   250	  

commissioning	  data	  mode	  8	  

commissioning	  data	  mode	  7	  

est.	  w/	  firmware	  upgrades	  

Simula=on	  

Ini=al	  Es=mate	  

232	  kB	  

69	  kB	  

24	  kB	  

18	  kB	  

15	  kB	  

Event	  Size	  in	  EVIO	  format	  
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EVIO	  Formaied	  Raw	  Data	  Files	  
•  File	  format	  specified	  in	  detail	  by	  CODA	  group	  (hPps://

coda.jlab.org/drupal/system/files/coda/onlineFormat/eventbuilding.pdf)	  

•  Some	  corrupted	  events	  encountered	  
–  Problem	  due	  to	  race	  condiRon	  and	  only	  occurs	  for	  high	  
rates.	  Has	  since	  been	  fixed	  in	  CODA.	  

– Wrote	  new	  EVIO	  parser	  code	  
•  Error	  recovery	  (detects	  and	  skips	  bad	  blocks/events)	  
•  Mechanism	  to	  efficiently	  grow	  buffer	  size	  

•  Event	  parsing	  including	  disentangling	  parallelizaRon	  
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DAQ	  to	  Detector	  TranslaRon	  Table	  
•  The	  TranslaRon	  Table	  is	  used	  to	  convert	  from	  DAQ	  system	  coordinates	  

(rocid,	  slot,	  channel)	  into	  detector-‐specific	  coordinates	  (e.g.	  BCAL	  
module,	  layer,	  sector,	  end)	  
	  

•  ~23k	  channels	  defined	  in	  SQLite	  DB	  file	  
	  

•  Stored	  in	  CCDB	  as	  XML	  string	  for	  offline	  analysis	  with	  complete	  history:	  
–  /TranslaRon/DAQ2detector	  
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Mode	  7	  (full	  samples)	  

Mode	  7	  (full	  samples)	  
fADC250	   fADC250	  

fADC125	  
fADC125	  

fADC250	   fADC250	   fADC125	  fADC125	  

Mode	  7	  (full	  samples)	  
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hdmon	  

Monitoring	  Plugins	  
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BCAL_online	  

CDC_online	  

DAQ_online	  

FCAL_online	  

FDC_online	  

PS_online	  
ST_online	  

TAGH_online	  

TAGM_online	  

TOF_online	  

Each	  detector	  system	  
provides	  1	  or	  more	  
plugins	  that	  create	  

histograms	  
for	  monitoring	  

	  
All	  plugins	  are	  
aiached	  to	  a	  

Common	  DANA	  
process	  (hdmon)	  

	  
A	  “rootspy”	  plugin	  

publishes	  all	  
histograms	  

to	  the	  network	  

rootspy	  



Summary	  

•  120	  TB	  wriien	  to	  RAID	  and	  copied	  to	  tape	  
•  600	  MB/s	  wriien	  to	  RAID	  from	  DAQ	  while	  taking	  
data	  

•  450	  MB/s	  copy	  from	  RAID	  to	  tape	  
•  Event	  size	  increased	  from	  original	  esRmate,	  but	  not	  
all	  compression	  opRons	  exhausted	  

•  Event	  parsing	  and	  applicaRon	  of	  TranslaRon	  Table	  
implemented	  and	  in	  rouRne	  use	  by	  collaboraRon	  
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Backup	  Slides	  
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Raw	  Data	  Formaied	  Files	  
(from	  simulated	  data)	  
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CCDB	  

hdgeant_smeared.hddm	  

run0002.evio	  

(Data	  file	  in	  same	  
format	  as	  will	  be	  
produced	  by	  CODA	  
DAQ	  system)	  

Calibra=on	  code	  
development	  

evioSplitRoc	  

roc002.evio	  

roc003.evio	  

roc004.evio	  
.	  
.	  
.	  



Fernando’s	  Spreadsheet	  
(GlueX-‐Doc-‐2293)	  

SQLite	  
DB	  file	   CCDB	  

(Python	  scripts)	  

•  PHP	  web	  pages	  
set	  up	  to	  browse	  
the	  SQLite	  DB	  
and	  draw	  some	  
simple	  graphics	  
to	  display	  the	  
rack/crate/
module	  layout	  

hPps://www.jlab.org/Hall-‐D/test/TranslaLonTable	  

TranslaLon	  Table	  

2/10/15	   Hall-‐D	  DAQ/Raw	  Data	  	  	  	  	  -‐-‐	  	  	  	  	  	  David	  Lawrence	   17	  



L3	  and	  monitoring	  architecture	  

EB	   ER	  

L3	  and	  monitoring	  processes	  
are	  decoupled.	  They	  could	  run	  
on	  same	  nodes	  though	  if	  
desired.	  

gluon53 gluonraid1 

gluon46 

(Data	  flows	  from	  leN	  to	  right)	  
farm	  manager	  

farm	  manager	  
farm	  manager	  
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hdmongui	  
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mul4ple	  “levels”	  supported	  

processes	  run	  
mul4-‐threaded	  
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Current	  code	  
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All	  pool	  maximums	  increased	  x10	  

Only	  TrackHit	  pool	  max	  increased	  x10	  
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