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DAQ: overview

DAQ software upgrade: new process managing etc
Migration from 32bit RHELS to 64bit RHEL7
Hardware upgrades

Remaining work



CODA software (cosmic run

A4 RunControl

0x080becdd
0x08481420

bb_cleanup 03
bb_cleanup 1:
bb_cleanup 2
[P]RDC THREAD EXIT

roc_netuwork ++++ttttbbb bbb bbb bbbt =
e

WRITE THREAD EXIT Preference
Run control Buttons

call: 'dpm0 close_links'
rocCloselink reached

Control Transition
v -0 X I Cancel
bb_cleanup 0: 0x080becdd roc_network bbbttt bbbbb bbb s .
bb_cleanup 1: 0x09a89420 WRITE THREAD EXIT l Reset Prestart Start Run
bb_cleanup 2 call: 'dpml cl 7
ERDC THREQD EXIT rocCloselink re lDisconnect
v -0%x Static paraneters
bb_cleanup 0: 0x080becd0 Database e
bb_cleanup 1: 0x09b21420 WRITE THREAD
bb_cleanup 2 call: 'dpm2 c
ERUE THRERD EXIT o e
Data file name
v -Ox /data/hps/hpsecal
bb_cleanup 03 0x080becdd FOC_NEtwork +++tttttttb bbb C
bb_cleanuo 1+ 0x0Sccd420 WRTTE _THRFAT FXIT = Onﬂg file name
by v T 3 c_links' /usr/local/clasl2/release/0,.2/parns/trigger/HPS/ECAL/hps_cosnic.cnf
PR,
0
Run status
v -fx g downioaded
codalpdateStatus: updating request done roc_network +++++tttttbbbbbbbbbttttd z S n n
codaEnds unlocking WURITE THREAD EXIT Z Stargtime End time
codaEnd: done call: 'dpmd cl s Jun 23 08:50:20 Jun 23 09:00:16
codaExecute done rocCloselink m g0
J pid sl bl ol bl o bl Events KBytes
= -ox Al e —

codalpdateStatus: updating request done
codaEnd: unlocking

codaEnd: done
codaExecute done

updating request done

Events/S
418

Rate (KB/S)
301.6244

roc_network ++++ttttbb bbbt bbb bbb Rates
WRITE THREAD EXIT
call: 'dpm6 close_links'

rocCloselink reached Integrated

Up: updating request done
codaEnd: unlocking

Differential 554.0280

WRITE THREAD EXIT
call: 'dpm7 cl
rocCloselink

v
-rw-rw-r-- 1 clasrun onliners 1.2G Jun
-rw-rw-r-- 1 clasrun onliners 470M Jun
-rw-rw-r-- 1 clasrun onliners 2.0G Jun
-rw-rw-r-- 1 clasrun onliners 2.0G Jun
-rw-rw-r-- 1 clasrun onliners 2.0G Jun
-rw-rw-r-- 1 clasrun onliners 2.0G Jun

hpsrun@clondaq5> cosmic2tape.sh 5967

going to tape:
hpsrun@clondaq5> []

going to tape: /data/hps/hpsecal_005967.
going to tape: /data/hps/hpsecal_005967.
going to tape: /data/hps/hpsecal_005967.
/data/hps/hpsecal_005967.

22 11:52 hpsecal_005965.evio.1 e

22 12:38 hpsecal_005966.evio.®0 @ |MINFO : hpsl go.....

22 17:21 hpsecal_005967.evio.0 go.....

22 19:20 hpsecal_005967.evio.1 INPOR o frensitiomiGolsucceededil
- . : hpsll end. .. ...

22 21:19 hpsecal_005967.evio.2 INFO  : hpsl2 end......

22 23:20 hpsecal_005967.evio.3 : hps2gtp end......

evio.e M TFEs . hoel oend

evio.1l R

evio.2 end. .. ..

evio.3 : transition End succeeded !
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X' Rocs

File Preference

hpsll::thpsll TS dpm03 sdpm0 ROC
TepServer: myname >hpsl1< TcpServer: bind: Address already in use
bind: Address already in use TepServer: bind on port 5002
bind on port 5002 TcpServers myname >dpm0<
Query >UPDATE Ports SET Host='hpsll',tcpClient_tcp=5001 WHERE Mame='hpsll'< succ DB update: >UPDATE process SET inuse='5001' WHERE name='dpm0'<
eeded (uery >UPDATE Ports SET Host='dpm0',tcpClient_tcp=5002 WHERE Mame='dpm0'< succee
DB update: >UPDATE process SET inuse='5002' WHERE name='hpsll'< ded
0 0
HiiL-------------------------------------ii!H!5L-------------------------------------i;
e~
hpsl:thpsl ROC dpml::dpml ROC
TepServer: myname >hpsl< TepServer: bind: Address already in use
bind: Address already in use TcpServer: bind on port 5002
bind on port 5002 TepServer: myname >dpml<
(Query >UPDATE Ports SET Host='hpsl',tcpClient_tcp=5001 WHERE Mame='hpsl'< succee DB update: >UPDATE process SET inuse='5001' WHERE name='dpml'<
ded Query >UPDATE Ports SET Host='dpml',tcpClient_tcp=5002 WHERE Mame='dpml'< succee
DB update: >UPDATE process SET inuse='5002' WHERE name='hpsl'< ded
ol
H;;LlllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIGi!!H%%LllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiE
- — ————————
hps2: thps2 ROC dpm2: :dpm2 ROC
TepServer: myname >hps2< TepServer: myname >dpm2<
bind: Address already in use bind: Address already in use
bind on port 5002 bind on port 5002
Query >UPDATE Ports SET Host='hps2',tcpClient_tcp=5001 WHERE Name='hps2'< succee (uery >UPDATE Ports SET Host='dpm2',tcpClient_tcp=5001 WHERE Mame='dpm2'< succee
ded ded
DB update: >UPDATE process SET inuse='5002' WHERE name='hps2'< EB update: JUPDATE process SET inuse='5002' WHERE name='dpm2'<
HiﬁLIIIllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll'i!!H%%ﬂIIIIIIIIIIIIIlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli!
B —————>—>—¢06060>9>0>00——————
hpslgtpsshpslgtp ROC dpm3: sdpm3 ROC
TcpServers trying port 5003 TcpServer: myname >dpm3<
TepServer: bind: Address already in use Query >UPDATE Ports SET Host='dpm3',tcpClient_tcp=5001 WHERE Mame='dpm3'< succee
TepServer: bind on port 5004 ded
TcpServers myname >hpslgtp< bind: Address already in use
Query >UPDATE Ports SET Host='hpslgtp',tcpClient_tcp=5004 WHERE Mame='hpslgtp'< bind on port 5002
succeeded DB update: >UPDATE process SET inuse='5002' WHERE name='dpm3'<
- 0
H;;L-------------------------------------i!!Hﬁ§L-------------------------------------ii
- =
hps2gtps shps2gtp ROC dpmd : sdpmd ROC
TepServer: bind: Address already in use TcpServers myname >dpmd<
TepServer: bind on port 5004 bind: Address already in use
DB update: >UPDATE process SET inuse='5003' WHERE name='hps2gtp'< bind on port 5002
TcpServers myname >hps2gtp< Query >UPDATE Ports SET Host='dpmd',tcpClient_tcp=5001 WHERE Mame='dpmd'< succee
(Query >UPDATE Ports SET Host='hps2gtp',tcpClient_tcp=5004 WHERE Mame='hps2gtp'< ded
succeeded DB update: >UPDATE process SET inuse='5002' WHERE name='dpmd'<
[0 0
| Lzl
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File Preference

\ Rocs

dpm53 :dpmS ROC

dpm103 $dpml0 ROC

TcpServer: bind: Address already in use

TepServer: bind on port 5002

TcpServer: myname >dpm5<

DB update: >UPDATE process SET inuse='5001' WHERE name='dpm5'<

Query >UPDATE Ports SET Host='dpmS',tcpClient_tcp=5002 WHERE Name='dpm5'< succee
ded

dpmE3 sdpmb ROC

-
L arowsro S S—————————————————————————————

TcpServer: myname >dpml10<

Query >UPDATE Ports SET Host='dpml0',tcpClient_tcp=5001 WHERE MName='dpm10'< succ
eeded

bind: Address already in use

bind on port 5002

ﬁB update: PUPDATE process SET inuse='5002' WHERE name='dpm10'<

D e—————————————————

dpml11::dpmll ROC

TepServer: bind: Address already in use

TcpServers bind on port 5002

TepServer: myname >dpmb<

DB update: >UPDATE process SET inuse='5001"' WHERE name='dpmE'<

(uery >UPDATE Ports SET Host='dpm6',tcpClient_tcp=5002 WHERE Name='dpmE'< succee
ded
]

dpm7 :dpm? ROC

%ﬁ
r-—-——:::":":":":":"":"":"""""""""""""

TcpServer: myname >dpmll<

Query >UPDATE Ports SET Host='dpmll',tcpClient_tcp=5001 WHERE Mame='dpmll'< succ
eeded

bind: Address already in use

bind on port 5002

ﬁB update: PUPDATE process SET inuse='5002' WHERE name='dpmll'<

bﬁ

dpml23 :dpml2 ROC

TcpServer: bind: Address already in use

TepServer: bind on port 5002

TcpServer: myname >dpm7<

DB update: >UPDATE process SET inuse='5001' WHERE name='dpm7'<

Query >UPDATE Ports SET Host='dpm?',tcpClient_tcp=5002 WHERE Mame='dpm7'< succee
ded

dpmB3 :dpm8 ROC

%ﬁ
-

TepServer: myname >dpml12<

bind: Address already in use

bind on port 5002

Query >UPDATE Ports SET Host='dpml2',tcpClient_tcp=5001 WHERE MName='dpml2'< succ
eeded

HB update: >UPDATE process SET inuse='5002"' WHERE name='dpml2'<

dpm13: $dpml3 ROC

TcpServer: bind: Address already in use

TepServer: bind on port 5002

TepServer: myname >dpmB<

DB update: >UPDATE process SET inuse='5001' WHERE name='dpm8'<

Query >UPDATE Ports SET Host='dpm8',tcpClient_tcp=5002 WHERE Mame='dpm8'< succee
ded
]

dpm33 sdpm3 ROC

-
oo S———————————————————————

TcpServer: myname >dpml3<

bind: Address already in use

bind on port 5002

Query >UPDATE Ports SET Host='dpml3',tcpClient_tcp=5001 WHERE Mame='dpml3'< succ
eeded

ﬁB update: PUPDATE process SET inuse='5002' WHERE name='dpm13'<

W—E:

dpml4::dpmld ROC

TcpServer: bind: Address already in use

TcpServer: bind on port 5002

TepServer: myname >dpm3<

DB update: >UPDATE process SET inuse='5001' WHERE name='dpm3'<

(uery >UPDATE Ports SET Host='dpm9',tcpClient_tcp=5002 WHERE Name='dpm3'< succee
ded

%

TcpServer: trying port 5001

TcpServer: bind: Address already in use

TepServer: bind on port 5002

TepServer: myname >dpmld<

Query >UPDATE Ports SET Host='dpml4',tcpClient_tcp=5002 WHERE MName='dpml4'< succ
eeded

0

b
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File Preference

dtm0s :dtm0 ROC

bind on port 5001

TcpServers bind on port 5002

TepServer: myname >dtm0<

DB update: UPDATE process SET inuse='5001' WHERE name='dtm0'<

Query >UPDATE Ports SET Host='dtm0',tcpClient_tcp=5002 WHERE MName='dtm0'< succee
ded
0

H==LlllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIii!

-
dtml:sdtml ROC

TcpServer: bind: Address already in use

TcpServer: bind on port 5002

TcpServer: myname >dtml<

DB update: UPDATE process SET inuse='5001' WHERE name='dtml'<

Query >UPDATE Ports SET Host='dtml', tcpClient_tcp=5002 WHERE Mame='dtml'< succee

ded

[

u==Llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllii!
clondaq5: :EB20 EB

TepServer: bind: Address already in use

TepServer: bind on port 5008

TcpServer: myname >EB20<

DB update: >UPDATE process SET inuse='5002' WHERE name='EB20'<

Query >UPDATE Ports SET Host='clondagb',tcpClient_tcp=5006 WHERE Mame='EB20'< su
cceeded

]
clondaq5::ET20 ET

etConstructor started

bind on port 5001
aB update: PUPDATE process SET inuse='5001' WHERE name='ET20'<
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File Preference

hps1l:ithpsll TS
TcpServer: myname >hps11<

bind: Address already in use

bind on port 5002

Query >UPDATE Ports SET Host='hpsll', tcpClient_tcp=5001 WHERE MName='hpsll'< succ
eeded

DB update: >UPDATE process SET inuse='5002' WHERE name='hpsll'<

1'22

dpm03 :dpm® ROC

do nothing here
do nothing here
do nothing here
do nothing here
do nothing here
No FEB config file extracted!?

clasrunBdpm0:cl

e
hpsl:thpsl ROC dpml::dpml ROC b
UDP_standard_request >stathpsl downloaded< do nothing here

UDP_standard_request >stathpsl downloaded< do nothing here

UDP_standard_request >stathpsl downloaded< do nothing here |
UDP_cancel: cancel >stathpsl downloading< do nothing here

codalpdateStatus: updating request done do nothing here

codaExecute done Mo FEB config file extracted!?

clasrundpalicl

—E%
TR S | BT
hps23 thps2 ROC dpm23: :dpm2 ROC

UDP_standard_request >stathps2 downloaded< do nothing here
UDP_standard_request >stathps2 downloaded< do nothing here
UDP_standard_request >stathps2 downloaded< do nothing here
UDP_cancel: cancel >stathps2 downloading< do nothing here
codalpdateStatus: updating request done do nothing here

codaExecute done No FEB config file extracted!?

0 clasrunBcpm2:clasru]]
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllﬁi!!|EiiLllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllii!!
r-—-«s-toctate o0 ___________A e  TM%YQVvzreezer.

hpslgtps:thpslgtp ROC dpm3$ $dpm3 ROC

UDP_standard_request >stashpslgtp downloaded< do nothing here
UDP_standard_request >stathpslgtp downloaded< do nothing here
UDP_standard_request >stathpslgtp downloaded< do nothing here
UDP_cancel: cancel >stathpslgtp downloading< do nothing here
codalpdateStatus: updating request done do nothing here

codaExecute done Mo FEB config file extracted!?

] clasrunBcpm3:clasrud(]
—_——, e
e Y  ——————

hps2gtpsthps2gtp ROC dpmd: :dpmd ROC

UDP_standard_request >stathps2gtp downloaded< do nothing here
UDP_standard_request >stathps2gtp downloaded< do nothing here
UDP_standard_request >stashps2gtp downloaded< do nothing here
UDP_cancel: cancel >stazhps2gtp downloading< do nothing here
codallpdateStatus: updating request done do nothing here
codaExecute done Mo FEB config file extracted!?

clasrundpmd:cl
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e o x| Rocs ]

File Preference

dtm03 :dtmO ROC clondaqBssET20 ET
TepServer: bind: Address already in use bind: Address already in use
TepServer: bind on port 5002 bind: Address already in use
TcpServers myname >dtmO< bind: Address already in use
DB update: >UPDATE process SET inuse='5001' WHERE name='dtm0'< bind: Address already in use
Query >UPDATE Ports SET Host='dtm0', tcpClient_tcp=5002 WHERE Name='dtm0'< succee bind on port 5012
ded DB update: >UPDATE process SET inuse='5012' WHERE name='ET20'<
mi 0
l L
dtml::dtml ROC clondagBs:ETEL ET
TcpServer: bind: Address already in use
TepServer: bind on port 5002 bind: Address already in use
TepServer: myname >dtml< bind: Address already in use
DB update: >UPDATE process SET inuse='5001' WHERE name='dtml'< bind: Address already in use
(uery >UPDATE Ports SET Host='dtml',tcpClient_tcp=5002 WHERE MName='dtml'< succee bind on port 5004
ded EB update: PUPDATE process SET inuse='5004' WHERE name='ETE1'<
b ]

clondaqb: :EB20 EB

TepServer: myname >EB20<

DB update: >UPDATE process SET inuse='5003' WHERE name='EB20'<

hname befor >clondagB, jlab,org<

hname after >clondagh<

(uery >UPDATE Ports SET Host='clondaqS',tcpClient_tcp=5010 WHERE Mame='EB20'< su
cceeded

clondaqhssETTS1 ETT

TepServer: bind on port 5008

TepServer: myname >ETT51<

DB update: >UPDATE process SET inuse='5005' WHERE name='ETTS51'<
hname befor >clondagb,jlab,org<

hname after >clondagb<

ﬁuerg >UPDATE Ports SET Host='clondagqS',tcpClient_tcp=5008 WHERE Mame='ETT51'< succeeded

clondaqgb::EREL ER

TepServer: bind on port 5002

TepServer: myname >ERE1<

DB update: >UPDATE process SET inuse='5001' WHERE name='ERE1'<
hname befor >clondagB, jlab,org<

hname after >clondagB<

ﬁueru JUPDATE Ports SET Host='clondagB',tcpClient_tcp=5002 WHERE MName='ERE1'< succeeded

HPS TDAQ Overview 12



DAQ: achieved performance

100kHz event rate - FADCs only

80kHz event rate — FADCs and TDCs

18kHz event rate — full system (FADCs+TDCs+SVT)
200MB/s data rate

Livetime about 90%

Transfer to the tape: 146MB/sec/tape

DAQ: performance future improvements

FADCs does not propagate busy condition, have to set it conservatively
high, will try to fix it

SVT readout improvement is in progress

TCP performance will be improved for ET clients and for transfer to tape,
allowing to place Event Builder and Event Recorder on different machines

and run DAQ and move-to-silo in the same time and increase transfer to
tape rate 800MB/s were achieved in lab test



DAQ: achieved reliability

‘coda_eb killed’ problem

Run startup problems: fiber ‘not connected’, fiber ‘disabled’, ‘hps1gtp not
reporting’ etc

Crashes reported during data taking at high rate

Run ending problems

Linux on HPS12 VXS crate dying occasionally

DAQ: reliability improvements
Moving to 64-bit Linux will fix ‘coda_eb killed’ problem and provide more
CPU cores, more memory and better networking; one server (clondag4) is
64-bit and DAQ under testing, clondaq4/5/6 servers and workstations are
64-bit RHEL7 (couple machines will remain 32-bit RHELYS)

Run startup problems being actively investigated using HPS setup and
other test setups in JLAB; ‘not connected’ problem seems fixed (most
annoying), others are in progress

High rate crashed and end run failures will be investigated, we can
reproduce them without beam using special trigger configuration files

VErview 14



Network/Computing

All routers, switches and servers were installed and worked as expected
9 workstations in counting room are operational

Connection to the computer center’s tapes works as expected

New Arista router with 40GBit ports purchased, installation in progress

Second Event Recorder server with 21TB disk space purchased and
installed (clondag6)

All DAQ servers (clondaq3/4/5/6) will be connected to router using 40GBit
ethernet

Database servers are moving to new machines
New file server will be purchased and installed this year
Two 40GBit links will be run to Computer Center (tape, online monitoring)
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Conclusion

DAQ is operational
CODA software was improved, commissioning under way
Computing/network upgrade is in final stage, will be complete this year

Remaining performance and reliability issues being addressed, DAQ
performance can be limited by tape recording speed, negotiable with
Computer Center

Online monitoring can be run on counting room machines or on CC farm if
designated, two 40GBit uplinks allows to send full data stream to CC
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