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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

*L3 not officially part of 12GeV upgrade project



Data Rates

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

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

Event Builder

Tape Library

Spec: 3000MB/sec

f
©
o0 Tested: 600Mb/sec

vent
Recorder 72TB x2
RAID disk

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

Spec: 300MB/sec
Tested: 600Mb/sec
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January 30, 2015 DL
sim-recon: svn 17000, JANA svn 2115

2014 commissioning data

Number of words in 100k events for run 2179

100k events

U FLLL

T T T T qmmTTT
T T T

" %0001 |

| ________ | ________ [ 1 (1T N

Mode 7 (fADC integrals)

%00] |
810} %526, .

%E€0 _|

(12301 %9°v6)

o.
(12101 %¢"v6) b

%E°0

(12301 %6°1L6)

%E°0

(1®301 %9°16) =

%86’k

= 0} y u .
%L ozel |
(12101 %9°92) .

%80 _|
(12301 %8°52)

e %80 _|
€10} %0°SL. %80

(CTEARY) %E°92
(12100 %8°2v) o\” zel ]
(12301 %2°vE) ]

. Vo\o_,.— —
10} %96E) o (o)

(1e301 %S °Z¢E) %R'Z

(1®301 %.L'62)
(1230} %6°22)
(1230 % 1°91)

%89 _|
%89 _|
%8'9

{1101 %¢€°6) %G |
(12101 %8°5) %Ll
(101 % 1°p) ]

%L |
(re101 %1°2) %L

© 0
o o
—

SPIOM }iG-2€ JO Jaquinu ejo]

SIUBAB JO JeqUINN
SIUBAS [[2 U] SPIOM [€10
POOPPOOPX0

BIB008IX0

064 IN3VO Byuod Dva
14 Byuop Dva

gz Byuop bva

0s2) Byuoo bva
6yuop DYa

19I1id 064+ INIVO

J8|le1) 0L 064 INIVO
1013 DAL 064 INIVO
ejeq OQL 06+ INIVO
18pesH OQL 061 INIVO
awy 1866u) 061 INIVO
J9|[e1] [QOID 06} INIVO
J8pesH 801D 064 INIVO

PIOM Yeaig gAL
Bl eALd

eleq eAld

18peaH diyD eALSy
awny s9661) eALd
JopeaH oAl gALd
J8|[e1] %0Ig EALS
JapesH %00Ig €Al

PIOM Yeaig ZAL
BIlld 2L

eleq zakd

18pesH diyD ZALy
awny s9661) ZAL]
JopeaH oAl gALd
J8|[e1] %o0Ig AL
JapesH 00ig ZALd

PIOM J8IIId G2 1
PI[EA 10N BIEQ G521}
J9|fe1] JUBAT GZH
[E158pad 8sind Gz
awy) esind SZH
[eiBolu| esind Sz 1)
ejeq mMey 8sind 524
WiNS MOPUIM 21}

Bl MEY MOPUIM SZ 1
awyy 1e66u1 5Z1)
J3pesH WeA3 51
18|le1) %o0Ig GZH
18peaH Yo0Ig 521}

PIOM J8lll4 052}
PIIEA 10N ®BIEQ 062}
J9|iel L JuBAT 062}
[e1sapad esind 052}
awiy 8sind 052}
[eaBayu] 8sind 052}
ejeq mey osind 052}
WS MOPUIM 052}
BjEQ MEY MOPUIM 052}
awyy 1866y 052}
JOpeaH JUdAT 052}
18][B4 %00Ig 052}
J18pesH %o0ig 052}

dweysew| |
PIOA JBQUINN UBAT
umouun

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

100k events

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

||||||||||||II|IIII|IIII|I||||||||||||||IIII|IIII

(based on recent and planned firmware upgrades)
[T T T T L] T T T TT T (1111111171171 17 7T 1T T 1T T T TTTTTTI

HEREREE

7

Modifications: %

f250 removed pedestal words
f125 removed pedestal words

/ % mode7 data* (run 2179)

250 removed filler words

125 removed filler words

7 125 reduced event headers to # pulse. integrals
125 reduced event trailers to # pulse. integrals

125 reduced trigger times to # pulse. integrals

l/

24 kB/event (estimated)

:

|llll|llI[|IIII|IIII|IIII|IIII|IIII|IIII|I

unknown

Event Number Word
Timestamp

250 Block Header

2/10/15

250 Block Trailer
250 Event Header

F1v2 Data
F1v2 Filler

F1v2 Break Word
F1v3 Data

1250 Filler Word
125 Pulse Time
125 Filler Word
F1v3 Filler
F1v3 Break Word
CAEN1190 Filler

125 Pulse Pedestal

T
N
1125 Event Trailer [\\\ .|
3
N
g\}]
|
3
;
i
i

{250 Trigger Time
{250 Window Raw Data
250 Window Sum
250 Pulse Raw Data
250 Pulse Integral
250 Pulse Time
250 Pulse Pedestal
250 Event Trailer
250 Data Not Valid
1125 Block Header
125 Block Trailer
125 Event Header
125 Trigger Time
f125 Window Raw Data
f125 Window Sum
125 Pulse Raw Data
125 Pulse Integral
125 Data Not Valid
F1v2 Block Header
F1v2 Block Trailer
F1v2 Event Header
F1v2 Trigger Time
F1v2 Chip Header
F1v3 Block Header
F1v3 Block Trailer
F1v3 Event Header
F1v3 Trigger Time
F1v3 Chip Header |-
CAEN1190 GLobal Header
CAEN1190 Global Trailer
CAEN1190 Trigger Time
CAEN1190 TDC Header
CAEN1190 TDC Data
CAEN1190 TDC Error
CAEN1190 TDC Trailer

(Additional compression is expected when disentangled data is rebuilt
after L3 into an as yet undetermined format.)

Hall-D DAQ/Raw Data -- David Lawrence

DAQ Config
DAQ Config 250
DAQ Config f125

DAQ Config F1

DAQ Config CAEN1190

0xf800fafa

0xd00ddood 1111



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

2/10/15 Hall-D DAQ/Raw Data -- David Lawrence 8



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



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

Event Rate (kHz)

{ 0, 25GH2 Intel Xeon ES-2650 v2 (vy Bridge, gluon106) Sk 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)

e ~23k channels defined in SQLite DB file

e Stored in CCDB as XML string for offline analysis with complete history:
— /Translation/DAQ2detector

T« Tagger Bidg.

A Al

U« Upstream

D - Downstream

N - North

S - South

UN - Upstream North

US - Upstream South
| DN- North

DS - Downstream South

- - Point-ot-View (Front of Rack)

Eunction Legend:
[ Resdout
[ rigger
2 rower
H =] controis

——» Cable Routing

Hardware Legend:

BCAL - meter
FCAL - Forward Calorimeter
TRIG - Trigger

TARG - Target

GAS - Gas Systems for Drift Chambers

COOL1 & 2+ FDC & BCAL Electronics Cooling Systems
SPS - Solenoid Power Supply & Controls

SW - Sweep Magnet Power Supply P Jeffers’on Lab
COLLI - Collimator = J

2/10/15 Hall-D DAQ/Raw Data --  Dae-Eeyrence _
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, JANA svn 2115

Februz;‘% 4,2015 DL
sim-recon: svn 1
2014 commissioning data

hits per event by VME crate for run 2179

100k events
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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

2/10/15 Hall-D DAQ/Raw Data -- David Lawrence 13



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



2/10/15

Backup Slides
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Raw Data Formatted Files

(from simulated data)

“"( ‘(‘ !
rawevent plugin

P (JANA + mc2coda)

hdgeant_smeared.hddm

2/10/15 Hall-D DAQ/Raw Data

(Data file in same
format as will be

produced by CODA
DAQ system)
0105
wp 1100
111

run0002.evio

>

David Lawrence

Calibration code
development

evioSplitRoc

0104

—3 1197 roc002.evio

010%

> 1120 roc003.evio

010%

[
—3 1190 roc004.evio

16



Translation Table

(Python scripts)

i

ol > —
==2.( £V sqLite
Fernando’s Spreadsheet DB file CCcDB
(GlueX-Doc-2293)
Controls
* PHP web pages )
set up to browse e S
the SQLite DB me;ss “:’I:::}el,(zimm
and draw some Z:_“‘;?;” "%
simple graphics i || o
to display the e
rack/crate/ o riTDCV2
module layout

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

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



L3 and monitoring architecture

(Data flows from left to right)

— | 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

glions

p
el
A\

Mon
Mo ‘
| —farm man;ager)

Garm Manager

2/10/15 Hall-D DAQ/Raw Data -- David Lawrencd




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]

2/10/15

Hall-D DAQ/Raw Data

David Lawrence
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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 =

Total resident memory (GB)

OIA3T u] ejep uabbq Bujuoiss|wwo2-uoda-Wis

0_llll|llll|llllllllllllll|llllllllllllll|llll|llll

0 5 10 15 20 25 30 35 40 45 50
Number of threads
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Integrated rate vs. number of threads  Janyary 22,2015 0L

JANA 3vn 2115 (pre0.7.3)

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

’I'\T 70_ 1 1 I 1 I 1 | 1 1 | 1 1 | 1 I I 1 1 I | 1 I | 1 I | 1 |
> — -0.0 evts;!slthread B
LEC“ 60 __ ................................ ................................ ..............................................
[= = : :
o) | : :
o

50 __ ........................... . ................................ . ...........

...........................................................................................................................................................................
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DTrackCandidate:CDC rate vs. point in code
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