Rough Specs. Review

102 y/s on LH, 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 simulation suggested ~15kB/event

Design specs:

— 15kB/event @ 200 kHz = 3000 MB/s (front end)

— L3 reduction 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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sim-recon: svn 17000, JANA svn 2115

2014 commissioning data

Number of words in 100k events for run 2179
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January 30, 2015 DL
sim-recon: svn 17000, JANA svn 2115

Number of words in 100k events for run 2180

2014 commissioning data
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January 30, 2015 DL

sim-recon: svn 17000, JANA svn 2115

mode7(integrals) and mode8(full samples) EVIO words/event

2014 commissioning data

100k events
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Avg. number of kB per event

Adjusting profile of 2014 commissioning data based on recent or planned
firmware upgrades is used to estimate event size for production data in

the future.

Estimate of future production running EVIO words/event

Februa
sim-recon: svn 1

7000,

3,2015 DL

JANA svn 2115

2014 commissioning data

_ 100k events (based on recent and planned firmware upgrades) _
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(Additional compression is expected when disentangled data is rebuilt
after L3 into an as yet undetermined format.)



Event Size

e Simulation was
consistent with initial
estimate of event size

Event Size in EVIO format

Initial Estimate

e Actual data was more
than x4 larger Simulation

est. w/ firmware upgrades

 Much of the data was
taken in “raw” mode commissioning data mode 7
where fADC samples
were saved

commissioning data mode 8 kB

0 50 100 150 200 250




Data Rates

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

Spec: 100MB/s
Tested: ~30Mb/sec

Event Builder

Tape Library

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

vent

Recorder 72TB x2
RAID disk

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

Spec: 600MB/s
Tested: 1050Mb/sec



EVIO Formatted Raw Data Files

* File format specified in detail by CODA group (https./

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

 Some corrupted events encountered

— Problem due to race condition 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 parallelization

EVIO Statistics for /cache/mss/hal ld/RunPeriod-26014-18/rawdata/Runggl?15/hd_rawdata_B81716_6608.evio :
MNblocks: 53919
Nevents: 95382
Nerrors: 136

MNbad_blocks: 76

Nbad_events: 68



Event Rate (kHz)

Integrated rate vs. number of threads, . es2nuan,2%,2015 oL

2.6GHz Intel Xeon E5-2650 v2 (lvy Bridge, gluon106)

5k bggen events
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DAQ to Detector Translation Table

The Translation 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:
— /Translation/DAQ2detector

S J_effers’on Lab

= = =
e ——
[ [ I [ [ :
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Monitoring Plugins

CDC online

Each detector system
provides 1 or more
plugins that create

histograms
for monitoring

BCAL online DAQ_online

All plugins are
attached to a
Common DANA

process (hdmon)

100;

/ ﬁCAL_onIine

7:AGH_on/ine

‘ A “rootspy” plugin
TAGM online publishes all
FDC_online histograms

to the network

7:OF_onIine

100x

PS_online

100x

ST _online

rootspy

10/2/14 Monitoring Status -- David Lawrence 12



Summary

120 TB written to RAID and copied to tape

600 MB/s written to RAID from DAQ while taking
data

450 MB/s copy from RAID to tape

Event size increased from original estimate, but not
all compression options exhausted

Event parsing and application of Translation Table
implemented and in routine use by collaboration



Backup Slides




Raw Data Formatted Files

(from simulated data)

“"( ‘(‘ !
rawevent plugin

P (JANA + mc2coda)

hdgeant_smeared.hddm

(Data file in same
format as will be

produced by CODA
DAQ system)
0105
) 1100
1111

run0002.evio

>

Online Monitoring Update -- David

5/12/14

Lawrence

Calibration code
development

evioSplitRoc

0104

—3 1197 roc002.evio

010%

> 1120 roc003.evio

010%

—3 1190 roc004.evio

15



Translation Table

(Python scripts)

i

= AbX 2V sQlite
Fernando’s Spreadsheet DB file CCcDB
(GlueX-Doc-2293)
Controls
¢ PHP Web pages g“;m::;i localhost  David Lawrence JAN:: ))r"?‘ Rackd “m
set up to browse gy ! ; 5
the SQL'te DB me;ss “:’l:::}el,(;mw g I ' ] : :
and draw some Z:_“‘;?;” "%
simple graphics P e-diad
to display the e
rack/crate/ ipe: FiTDCY2
module layout

https://www.jlab.org/Hall-D/test/TranslationTable



L3 and monitoring architecture

(Data flows from left to right)

é J farm manager)

gluon53 \\ gluonraid1

L3 and monitoring processes |
are decoupled. They could run /’-\ L 4 [
on same nodes though if | \ \ L [
desired. ER |

=l

F__

__q

gliondé

Mon
Mo ‘
| —farm manager>




hdmongui

UDL: cMsg://gluondbl/cMsg/janact! |‘change’

Hall-D Data Monitoring Farm Status

gluonl01.jlab.org_169
gluon102.jlab.org 169
gluonl05.jlab.org_27603
gluonl06.jlab.org_9217
gluonl07 jlab.org_22081
gluon108.jlab.org_5593
gluonl09 jlab.org_4445
gluon110.jlab.org_21543
gluonlll.jlab.org_23740

gluon104.jlab.org_11666

38

name node Nthr Nevents rate (Hz)
gluon100.jlab.org_1064 gluonl00.jlab.org 32 153946 675.7
202377 930.9

gluonl01l.jlab.org 32

gluonl05.jlab.org 32 58545
gluonl06.jlab.org 32 58579
gluonl07.jlab.org 32 58563
gluonl08.jlab.org 32 145867
gluonl09.jlab.org 32 198906
gluonll0.jlab.org 32 58539
gluonlll.jlab.org 32 58567
gluonl04.jlab.org 32 118622

processes run
multi-threaded

“Totals

Total Rate: 5884.2 Hz

Total Events:

1,258,410

Total Nodes: 11
Total Threads: 352

-Node Details

Name:
Node:
Threads:

Event Source:

command line:

gluonl02.jlab.org_16954
gluonl02.jlab.org
32

ET:/tmp/
et_sys davidl:MONTEST:gluonraidl
(type=]EventSource_EVIO)

hdmeon --config=/home/davidl/HallD/ONLINE/dag_pro_vers/
daq/config/monitoring/hdmonTEST.conf ET:/tmp/
et sys davidl:MONTEST:gluonraidl

stop node

Event Source: [_| COOL User specified: [ET:/tmp/et_sys_davidI:MONTEST:quonraidl

Level: | TEST

‘ Start Monitoring ’

‘ Stop Monitoring ‘

[tos:)

2 | — multiple “levels” supported

fou]

10/2/14

Monitoring Status

David Lawrence

18



Total resident memory (GB)

Memory Usage vs. Num. Threads .,.mﬂ'.'.‘.?% E kAR 2

2.3GHz Intel Xeon E5-2670 v3 (Haswell farm14) bggen events

8Illlllllllllllllllllllll|lllllllll|llll|llll|llll

=S Base memory: 603 + 11 MB =
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Number of threads



Event Rate (Hz)

Integrated rate vs. number of threads  Janyary 22,2015 DL

2.6GHz Intel Xeon E5-2650 v2 (lvy Bridge, gluon106)

70 [ I I I I I 1 I I 1 | I 1 I I I I I I I | I I I I I I I | ;
u -0.0 evts/s/thread 1 £
GO [ ................................ e S _ §
- . . &
N ?
50 __ ........................... . ................................ . ...........

...........................................................................................................................................................................

.........................................................................................................................................................................

SNOILVHILI HONHIAOD %001 Yim pa

...........................................................................................................................................................................

20 30 40 50
Number of processing threads



Event Processing Rate (Hz)

(%))
o

40

35

30

25

20

15

10

Single Thread Processing Rates vanuany 16,2015 Dk

bggen(pythia) events generated with 1 us EM background (no L1 filter)

2.6GHz Intel Xeon E5-2650 (Ivy Bridge) . 46% increase

.....................................

|
- 2.3GHz Intel Xeon E5-2699 (Haswell)

atnn e atn i m e A oo e e o ' m

2.3GHz Intel Xeon E5-2670 (Haswell farm14)

.....................................................................................................................................
.......................................................................................................................

.........................................................................

hdgeant mcsmear hd_ana




Rate per thread (Hz)

DTrackCandidate:CDC rate vs. point in code sim-rocont e b A ave 215

2,6GHz Intel Xeon E5-2650 v2 (lvy Bridge, gluon106) All pool sizes nominal

= —— 1 thread o
= % Current code —— 15 thread (scaled) [
200 = -4 .

: 'y . L] ¢ ¢ ) ) ' '; 'A 4 b ¢ ¢ : §

- L] " . . . [ ] ) : i
150 |- . o . . o I

— ) =

— LS ry : .‘-'u

- 4 i ‘ ] a
100 Py

8
o

50




Rate per thread (Hz)

Rate per thread (Hz)

250
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100

50

0

250

200

150

100

50

0

DTrackCandidate:CDC rate vs. point in code

2.6GHz Intel Xeon E5-2650 v2 (lvy Bridge, gluon106)

Janua _nxo?s 2|

015 DL

NA svn 2115

All pool sizes Increased x10

*
.

All

pool maximums in

Cree

dSe

d x

10

—e— 1 thread

—— 15 thread (scaled)

»
L]

Foney  Pog Poig  Foig Poiug, ;o "’"’J.‘rblm"’~7.l.om'"’-r.ym'“.r.em"~7.r.3m"-7.r.sm""-r.sm"~7.¢:m"-7.l.am'~’-2 1%y 5 POay Foms  Foig  sonny

DTrackCandidate:CDC rate vs. point in code

2.6GHz Intel Xeon E5-2650 v2 (lvy Bridge, gluon106)

Janua "xozs 2015

ejep (pajejnwis) uabbq

2115

MAX_| DCDCTrkHItPooISIze Increased x10

L
.

—e— 1 thread

—— 15 thread (scaled)

- nly TrackHit pool max increased x10
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