
INTT weekly Meeting (Oct. 30 2025) 1

INTT weekly meeting

Jaein Hwang (Korea Univ.) 

INTT large acceptance missing issue  
& BCO QA update

Oct. 30 2025  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Large acceptance missing(cont.)
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Yuko presented Offline shifter reported several time that we have large acceptance missing

But Yuko confirmed that the Online monitor for these runs look OK. 
And Akitmomo checked the raw-data size, but no significant issue found from the raw data size.
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Large acceptance missing
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Yuko presented Offline shifter reported several time that we have large acceptance missing

And Joe also mentioned that BCO QA shows significant data lost from missing server
It was getting serious issue it’s not just few acceptance missing, something happened which 
has to be addressed

 
 Frac.GL1 tagged =

(Number of GL1 BCO received by FELIX)
(Number of Gl1 BCO sent by GTM to FELIX)
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Rawdata check Run 75935 INTT0
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Checked raw data file(.evt file) before event combining by ddump commend  
ex) ddump /sphenix/lustre01/sphnxpro/physics/INTT/physics/physics_intt0-00075905-0000.evt

Run 75935 Raw data from Run 75935 INTT0

Found that at the very beginning of the data taking, we have 0xdfcadeadbf BCO 
As far as I know, 0xad##cade type is the header word, which shouldn’t be in the list of hits 
This abnormal extremely big BCO misread from header makes stop decoding INTT data 

Abnormal big BCO found 0xbfcadeadbf 

Difference btw 0xbfcadeadbf and 0xbf8d539a4d
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Checked raw data file(.evt file) before event combining by ddump commend  
ex) ddump /sphenix/lustre01/sphnxpro/physics/INTT/physics/physics_intt0-00075905-0000.evt

Run 75935 Raw data from Run 75935 INTT2

Found that at the very beginning of the data taking, we have 0xdfcadeadbf BCO 
As far as I know, 0xad##cade type is the header word, which shouldn’t be in the list of hits 
This abnormal extremely big BCO misread from header makes stop decoding INTT data 

Rawdata check Run 75935 INTT2

Abnormal big BCO found 0xbfcadeadbf 

Difference btw 0xbfcadeadbf and 0xbf8d539a4d
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Rawdata check Run 75935 INTT2
We don’t have abnormal BCO from healthy servers

Then, why big BCO makes stop 
decoding INTT raw data?  
Let’s try to understand with very 
simplified example
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How inttSinglePoolInput works(combining data with decoder) 
- Check GL1 BCO from gl1 raw data. 
- Decode INTT until we can find biggest BCO from INTT is greater than GL1 BCO 
- Stop INTT decoding until we can find GL1 BCO equal or greater than biggest BCO from INTT  
 
Not easy to understand.. Let me put very simple version as an example

Mechanism of event combining-Simple version (cont.)
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Mechanism of event combining-Simple version (cont.)
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100 100 100 100 100 100 105 105 105 112 112 120 135 135 190
Hit1 Hit2 Hit3 Hit4 Hit5 Hit6 Hit1 Hit2 Hit3 Hit1 Hit2 Hit1 Hit1 Hit2 Hit1

BCO from our FELIX 
(Unique BCO)

HIT index

1st decoding

let’s say If the decoding depth is 4, we decode 4 blocks(packets) by once

1) Decode gl1 raw data, and found that 1st GL1 BCO is 100 -> our reference BCO 
2) Decode INTT raw data, we only decode 4 blocks since our decoding depth is 4.(1st decoding) 
3) Check maximum BCO from INTT evt.

How inttSinglePoolInput works(combining data with decoder) 
- Check GL1 BCO from gl1 raw data. 
- Decode INTT until we can find biggest BCO from INTT is greater than GL1 BCO 
- Stop INTT decoding until we can find GL1 BCO equal or greater than biggest BCO from INTT 
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100 100 100 100 100 100 105 105 105 112 112 120 135 135 190
Hit1 Hit2 Hit3 Hit4 Hit5 Hit6 Hit1 Hit2 Hit3 Hit1 Hit2 Hit1 Hit1 Hit2 Hit1

BCO from our FELIX 
(Unique BCO)

HIT index

1st decoding

let’s say If the decoding depth is 4, we decode 4 blocks(packets) by once

2nd decoding 3rd decoding

1) Decode gl1 raw data, and found that 1st GL1 BCO is 100 -> our reference BCO 
2) Decode INTT raw data, we only decode 4 blocks since our decoding depth is 4.(1st decoding)
3) Check maximum BCO from INTT evt. It’s still 100! Let’s decode more! (2nd decoding) 
4) Check maximum BCO from INTT evt. It’s now 105! Let’s stop decoding until we can find corresponding 
BCO from gl1 raw data
5) Decode gl1 raw data, and found that 2nd GL1 BCO is 105.

Mechanism of event combining-Simple version (cont.)
How inttSinglePoolInput works(combining data with decoder) 
- Check GL1 BCO from gl1 raw data. 
- Decode INTT until we can find biggest BCO from INTT is greater than GL1 BCO 
- Stop INTT decoding until we can find GL1 BCO equal or greater than biggest BCO from INTT 
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100 100 100 100 100 100 105 105 105 112 112 120 135 135 190
Hit1 Hit2 Hit3 Hit4 Hit5 Hit6 Hit1 Hit2 Hit3 Hit1 Hit2 Hit1 Hit1 Hit2 Hit1

BCO from our FELIX 
(Unique BCO)

HIT index

1st decoding

let’s say If the decoding depth is 4, we decode 4 blocks(packets) by once

2nd decoding 3rd decoding

1) Decode gl1 raw data, and found that 1st GL1 BCO is 100 -> our reference BCO 
2) Decode INTT raw data, we only decode 4 blocks since our decoding depth is 4.(1st decoding)
3) Check maximum BCO from INTT evt. It’s still 100! Let’s decode more! (2nd decoding) 
4) Check maximum BCO from INTT evt. It’s now 105! Let’s stop decoding until we can find corresponding BCO from 
gl1 raw data  
5) Decode gl1 raw data, and found that 2nd GL1 BCO is 105. 
6) GL1 BCO is 105 and our maximum BCO from INTT is 105. Let’s decode more.(3rd decoding) 
7).. keep going..

Mechanism of event combining-Simple version (cont.)
How inttSinglePoolInput works(combining data with decoder) 
- Check GL1 BCO from gl1 raw data. 
- Decode INTT until we can find biggest BCO from INTT is greater than GL1 BCO 
- Stop INTT decoding until we can find GL1 BCO equal or greater than biggest BCO from INTT 
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Case for the problem(cont.)
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BCO from our FELIX 
(Unique BCO)

HIT index

1st decoding

let’s say If the decoding depth is 4, we decode 4 blocks(packets) by once

But if we have extremely big BCO at beginning of raw data, what happened?  
1) Decode gl1 raw data, and found that 1st GL1 BCO is 100 -> our reference BCO 
2) Decode INTT raw data, we only decode 4 blocks since our decoding depth is 4.(1st decoding)

9999 100 100 100 100 100 105 105 105 112 112 120 135 135 190
Hit1 Hit1 Hit2 Hit3 Hit4 Hit5 Hit1 Hit2 Hit3 Hit1 Hit2 Hit1 Hit1 Hit2 Hit1

How inttSinglePoolInput works(combining data with decoder) 
- Check GL1 BCO from gl1 raw data. 
- Decode INTT until we can find biggest BCO from INTT is greater than GL1 BCO 
- Stop INTT decoding until we can find GL1 BCO equal or greater than biggest BCO from INTT 
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Case for the problem
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BCO from our FELIX 
(Unique BCO)

HIT index

1st decoding

let’s say If the decoding depth is 4, we decode 4 blocks(packets) by once

But if we have extremely big BCO at beginning of raw data, what happened?  
1) Decode gl1 raw data, and found that 1st GL1 BCO is 100 -> our reference BCO 
2) Decode INTT raw data, we only decode 4 blocks since our decoding depth is 4.(1st decoding)
3) Check maximum BCO from INTT evt. It’s still 9999! Let’s STOP INTT decoding until GL1 BCO is equal or 
greater than 9999!  
4) Never decode INTT raw data(Looks like INTT data is empty because nothing more decoded!!)

9999 100 100 100 100 100 105 105 105 112 112 120 135 135 190
Hit1 Hit1 Hit2 Hit3 Hit4 Hit5 Hit1 Hit2 Hit3 Hit1 Hit2 Hit1 Hit1 Hit2 Hit1

How inttSinglePoolInput works(combining data with decoder) 
- Check GL1 BCO from gl1 raw data. 
- Decode INTT until we can find biggest BCO from INTT is greater than GL1 BCO 
- Stop INTT decoding until we can find GL1 BCO equal or greater than biggest BCO from INTT 
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Solution on software level
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Why it happened? I don’t know. 🤷  
But we should try to address the issue without touching FELIX server. Since we are mostly stable better not to touch 
firmware itself! (Of course, we should understand why it happened. Discussion with DAQ expert needed )

Suggestion to address this issue 
 
Check INTT BCO, if BCO has patterns ‘CADE’ (header) or ‘CAFE’ (footer) are excluded as 
abnormal BCO.  
 
Just adding very few lines!

I do not mention today’s 
meeting, but we rarely have 
the case reading footer, 
which also gives us an 
abnormally large BCO. See 
backup slide for the details.
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Before/After fix Run 75935
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Run 75935 
BCOQA 
AFTER fixed 
10k events

Run 75935 
BCOQA 
BEFORE fixed

Run 75935 
Hitrate distribution 
AFTER fixed 
10k events

Run 75935 
Hitrate distribution 
BEFORE fixed
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Before/After fix Run 75535
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Run 75535 
BCOQA 
AFTER fixed 
10k events

Run 75535 
Hitrate distribution 
AFTER fixed 
10k events

Run 75535 
Hitrate distribution 
BEFORE fixed

Run 75535 
BCOQA 
BEFORE fixed
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Before/After fix Run 75935; Hitrate(after event combining)

16

Run 75905 
BEFORE fixed 
10k events

Run 75905 
AFTER fixed 
10k events
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Another issue..?
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We have BCO drop at server 1,2,5 and 6, and other have more than 1?
We cannot have more BCO received by FELIX than BCO sent from GTM!

 
 Frac.GL1 tagged =

(Number of GL1 BCO received by FELIX)
(Number of Gl1 BCO sent from GTM to FELIX)
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How BCO QA works?
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If 1, GOOD! Else, something is happening..

If we have 10,000 events, 
Number of BCO sent from GTM to INTT[i] = 10,000 for every server 
Number of BCO received by FELIX[i] = 10,000 (if no bco drop) 

 

Frac.GL1 tagged[server]

=
(Number of BCO received by FELIX[server])

(∑7
i=0 Number of BCO sent from GTM to FELIX[i])/8

=
(Number of BCO received by FELIX[server])

(80000)/8

We must have same number of BCO for each INTT servers  
if we analyze FULL data
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Issue on BCOQA module
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But current auto-productions
We uses only 20GB for each subsystem raw data file to 
have quick offline QA plot available.
  

 
 

 
If we don’t use full data, number of BCO sent from GTM to FELIX[I] 
cannot be identical for all FELIX[0-7] 

Frac.GL1 tagged[server]

=
(Number of BCO received by FELIX[server])

(∑7
i=0 Number of BCO sent from GTM to FELIX[i])/8
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Modification
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But current auto-productions
We uses only 20GB for each subsystem raw data file to 
have quick offline QA plot available.
  

 
 

 
If we don’t use full data, number of BCO sent by GTM to FELIX[I] 
cannot be identical for all FELIX[0-7] 
 
Joe and myself detected that issue

Frac.GL1 tagged[server]

=
(Number of BCO received by FELIX[server])

(∑7
i=0 Number of BCO sent from GTM to FELIX[i])/8
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Bug fixed
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Bug Fixed by Joe(Thanks!)
Doing QA FELIX server by server
 

 
 

Now, QA code arrangement is ongoing. You may want to know how to 
check the BCO QA by yourself

Frac.GL1 tagged[server]

=
(Number of BCO received by FELIX[server])

(∑7
i=0 Number of BCO sent from GTM to FELIX[i])/8

Frac.GL1 tagged[server]

=
(Number of BCO received by FELIX[server])

(Number of BCO sent from GTM to FELIX[server]
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How to Check Auto-production BCO QA
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We (especially onsite crew) need to check QA files before QA webpage is available time-to-time  

Location of QA files 
/sphenix/data/data02/sphnxpro/production/run3auau/physics/new_nocdbtag_v001/
DST_STREAMING_EVENT_intt[0-7]/run_[lower_index]_[upper_index]/
HIST_DST_STREAMING_EVENT_intt[0-7]_run3auau_new_nocdbtag_v001-000{runner}-00000.root 

 
For example, INTT7, renumber 76269  
/sphenix/data/data02/sphnxpro/production/run3auau/physics/new_nocdbtag_v001/
DST_STREAMING_EVENT_intt7/run_00076200_00076300/hist/
HIST_DST_STREAMING_EVENT_intt7_run3auau_new_nocdbtag_v001-00076269-00000.root
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How to Check Auto-production BCO QA

23

We (especially onsite crew) need to check QA files before QA webpage is available time-to-time  

Location of QA files 
/sphenix/data/data02/sphnxpro/production/run3auau/physics/new_nocdbtag_v001/
DST_STREAMING_EVENT_intt[0-7]/run_[lower_index]_[upper_index]/
HIST_DST_STREAMING_EVENT_intt[0-7]_run3auau_new_nocdbtag_v001-000{runner}-00000.root 

 
For example, INTT7, renumber 76269  
/sphenix/data/data02/sphnxpro/production/run3auau/physics/new_nocdbtag_v001/
DST_STREAMING_EVENT_intt7/run_00076200_00076300/hist/
HIST_DST_STREAMING_EVENT_intt7_run3auau_new_nocdbtag_v001-00076269-00000.root
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How to Check Auto-production BCO QA
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Example : HIST_DST_STREAMING_EVENT_intt7_run3auau_new_nocdbtag_v001-00076417-00000.root

Frac.GL1 tagged[server] =
(Number of BCO received by FELIX[server])

(Number of BCO sent from GTM to FELIX[server]
=

3,447,668
3,447,669

> 0.99999

# of BCO sent from GTM to FELIX7 # of BCO received by FELIX7
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Summary
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Thanks to Joseph for helping make the code run much faster
Thnaks to Joe for figuring out the problem and updating the BCOQA 

Both PR merged.  
Due to the urgency of the issue, PR has been merged before presenting at the INTT meeting, but I mentioned 
it on Mattermost in advance, I hope it’s fine :)

- Issues have been addressed. 
 
- Good to understand why it happened.( discussion with DAQ expert needed ) 
 
- If you are onsite and need to check Offline QA in advance, please use the way mentioned today’s meeting

LINK
LINK

https://github.com/sPHENIX-Collaboration/coresoftware/pull/3953
https://github.com/sPHENIX-Collaboration/QAhtml/pull/183
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BACKUP
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BACKUP
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Case for having footer at the middle of the run  
RUN 75535 INTT5

Check production log, 
/sphenix/data/data02/sphnxpro/production/run3auau/
physics/new_nocdbtag_v001/
DST_STREAMING_EVENT_intt5/
run_00075500_00075600/log/
DST_STREAMING_DST_STREAMING_EVENT_intt5_run3
auau_new_nocdbtag_v001-00075535-00000.out

Found that at the middle of the data taking, we have 0xf8f80cafe BCO 
As far as I know, 0xcafef80 type is the footer word, which shouldn’t be in the list of hits

RUN 75535 INTT5

We observe that the decoding issue starts 
occurring around event number 4,250,000 out of a 

total of 10,444,112 events.  
This implies that roughly the first 40% of the 

events are successfully decoded, while no further 
hits are decoded afterwards, consistent with the 

trend observed in the BCO QA results.)


