
1

Level 2 Trigger 
Overview

L2 for DAQ shifters ...

Miroslav Kopál
University of Oklahoma

DØ Operation meeting - November 2, 2004



2

Outline

L2 Trigger Data Flow

L2 Controls
L2 Trigger Control Computer

L2 Monitoring
L2 Data Flow GUI

L2 Operations
what you HAVE to know about L2

common Problems and Solutions

DAQ shifter vs. L2 expert

resources - where to find information 
about L2
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L2 Trigger Data Flow - trigger framework
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L2 Trigger Data Flow - single L2 crate
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L2 Trigger Data Flow - configuration
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Level 2 Trigger Control Computer (L2TCC or 
TCC2)

➢ runs L2 Relay Software (or L2RS)

interface to COOR and monitor servers

configures and controls all L2 crates
static configuration files are loaded when COOR is 
initialized
forwards and coordinates COOR messages to all L2 
crates when run is being started or stopped

L2 Controls - TCC2

Miroslav Kopál, DØ-DAQ, November 2, 2004
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L2RS is equivalent to Trics in L1TCC

allows access (for L2 experts only) to L2 crates
send messages to L2 administrator (configure, exit/enter 
event loop, status, etc. ...)

provides a log window with recent activity
monitoring information: I$ (eg. ”<done>”)

messages from COOR: M$

error messages: E$ (eg. ”failure communication with 

admin”)

L2 Controls - L2RS

Miroslav Kopál, DØ-DAQ, November 2, 2004

Useful, when debugging L2 problems.

Look at it, but you DO NOT touch it!
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L2 Controls - L2RS

Crate
Interface

Log 
Messages
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L2 Controls - L2RS

Error: Beta is
not responding

to L2TCC

Miroslav Kopál, DØ-DAQ, November 2, 2004
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L2 Monitoring
SLIC input

buffer

Administrator 
timing state

Error 
light

Crate input
buffers (MBT) L1/L2

accept
rates

L1/L2 busy for
L2 preprocessor
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Level 2 data flow GUI (or l2df)
information flow ⇒ from left to right

MDT/PDT/scintillator channels = SLICs' inputs 

rectangles (all over the GUI) = inputs to L2 
pre-processors

➢ muon crates (x30-3b) → L2 SLICs → L2MUC (x21), L2MUF (x22)

➢ L1CAL (x10) → L2CAL (x23) no inputs from CAL crates (x40-4c)

➢ L1CTT → L2PS (x24) no FPS at the moment

➢ L1CTT + STT → L2CTT (x25)
crate x13 is only L1CTT monitoring crate, it does not provide any inputs

➢ all L2 crates + TFW → L2GBL (x20)

L2 Monitoring

Miroslav Kopál, DØ-DAQ, November 2, 2004
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big triangles = L2 pre-processors (crate's 
administrator)

pie charts = timing information
await/idle an event, processing, L2 answer, L3 readout, 
collect status, worker replay, interrupt

framework information
L1 and L2 rates, L1 await L2

l2df updates - every 5 seconds
monitoring information comes from L3 monitor server 
DAQMON scraper (l3ms_util_clients server)

L2 Monitoring

Miroslav Kopál, DØ-DAQ, November 2, 2004
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GREEN color = idle/empty
➢ empty input buffer
➢ SLIC/Beta in idle state
➢ TFW is not waiting for L2 global

RED color = error
➢ administrator errors (red box)
➢ input error

ORANGE or YELLOW = working
➢ processing event (orange)
➢ input buffers filled (yellow)

GRAY color = disable

L2 Monitoring

Miroslav Kopál, DØ-DAQ, November 2, 2004
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L2 Monitoring
stripmon - up to 70 min of
L1, L2, L3 and FEB rates 
history
available as stand alone 
plot (but usually, it is a 
part of l2df)

➢ global L1, L2 and L3 rates
➢ specific triggers rates/FEB
➢ geometric-sector rates and 

busies

L2 message box
➢ information about missing inputs
➢ time to the last missing input

Miroslav Kopál, DØ-DAQ, November 2, 2004
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When DAQ shifter downloads trigger, COOR:
➢ configures L1 framework
➢ sends L2 configuration to L2TCC
➢ configures L3 supervisor

When DAQ shifter starts run, COOR
➢ sends start run to L1, L2 and L3
➢ L2TCC sends configuration (enables/disabled inputs = 

MBT channels) to L2 crate administrators and 
administrators then configure L2 crate pre-processors = 
workers

TWF issues SCL-init

L2 Operations – COOR vs. L2

Miroslav Kopál, DØ-DAQ, November 2, 2004



16

What does DAQ shifter must check before 
starting a physics run?

➢ check the configuration in DAQ taker – all L2 crates, 
x20, x21, x22, x23, x24 and x25, must be included in 
the readout at all times

When can you exclude a level 2 crate?
1. CFT calibration

➢ exclude x25 before the calibration
➢ include x25 back in the readout when the calibration is 

finished
2. when L2 expert(s) said so ... 

L2 Operations – L2 crates

Miroslav Kopál, DØ-DAQ, November 2, 2004
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How can DAQ shifter recognize a level 2 
problem?

1.listen to daqAI
2. check uMon and daqdialog for red L2 crates
3. and make sure no other crates are red
↳DAQ monitoring tools↵

4. check for presence of minor/major level 2 alarms
5. check l2df (eg. for red squares)
6. check for red messages in TCC2
↳L2 monitoring tools↵

L2 Operations

Miroslav Kopál, DØ-DAQ, November 2, 2004



18

What does DAQ shifter do when there is a 
level 2 problem?

1.issue an sclinit
➢ if the first one does not fix it, try one more time

2. only after 2-3 tries, it's time to apply more 
powerful tool – medium hammer

➢ “l2reset <L2_crate_name>”
➢ <L2_crate_name> = l2gbl, l2muc, l2muf, l2cal, l2ps and l2ctt
➢ the 1st medium hammer should fix the L2 problem, if not, try 

one more time – perhaps it's time to page the L2 expert.

3. if the medium hammer did not fix the problem, page 
the L2 expert

L2 Operations

Miroslav Kopál, DØ-DAQ, November 2, 2004



19

First fix crates providing inputs to L2

Most common troubles are:
(not necessary a level 2 problem)

➢ missing inputs to L2 ... l2df, uMon
➢ corrupted inputs to L2 ... masked by other problems

→ you need an assistance
➢ L2 crate problems – board(s) failure

→ you must page the L2 expert
➢ L2 rack problems – often “only” a rack power trip

→ you must page the L2 expert

L2 Operations – problems and solutions

Miroslav Kopál, DØ-DAQ, November 2, 2004
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L2 Operations

Miroslav Kopál, DØ-DAQ, November 2, 2004



21

Missing inputs to L2
➢ detected by daqAI
➢ it very often happens to l2muc and l2muf, less often to l2ctt and l2ps, 

rarely to l2cal

➢ Diagnostics:
➢ l2df shows all input buffers yellow, except one
➢ this buffer is green (no events = missing events)
➢ check the l2df GUI's message box – it tells you which input 

channel in which FE crate is involved
➢ Actions:

➢ l2muc or l2muf – contact MUON shifter – muon GUI monitors only L3 muon 
data path, thus shifter might not see any problems – no L2 muon data path

➢ l2ps or l2ctt – contact CFT or SMT shifter

L2 Operations - problems and solutions

Miroslav Kopál, DØ-DAQ, November 2, 2004
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L2 Operations - problems and solutions

Connection problems COOR ↔ L2
➢ Diagnostics:

➢ DAQ taker shows read messages
➢ coormon might also show red conn:l2dnl
➢ and, it's also possible that tcc2's message window contains some 

error messages
➢ Action:

➢ it often happens after medium hammer on l2muc/l2muf
→ just start the run again

➢ after medium hammer on l2gbl
→ re-download the trigger
→ start the run again

Miroslav Kopál, DØ-DAQ, November 2, 2004
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 L2 crate is 100% FEB
➢ detected by daqAI
➢ it may or may not require L2 expert's attention

➢ Diagnostic:
➢ this level 2 crate is red in daqdialog and/or uMon

(no other crate should be lit red)
➢ red square next to this crate in l2df (instead of green)

➢ Action:
1. small hammer = sclinit

2. medium hammer = “l2reset <L2_crate_name>”

L2 Operations - problems and solutions

Miroslav Kopál, DØ-DAQ, November 2, 2004

ALL RUNS MUST BE STOPPED!
... having a non-L2 crate 100% L2 FEB is not L2 problem
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L2 Operations

➢ sync errors – data corruption - recognized 
by daqAI

➢ configuration problems - in this case, stop 
the run and re-download the trigger

➢ data flow stopped but there is no evidence found, 
why. Check l2df – l2gbl might be in troubles.

Miroslav Kopál, DØ-DAQ, November 2, 2004
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L2 Operations

Miroslav Kopál, DØ-DAQ, November 2, 2004
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L2 Operations - problems and solutions

Miroslav Kopál, DØ-DAQ, November 2, 2004

SBC problems in L2 crates
➢ Diagnostics:

➢ check uMon – no farm nodes for L2 crate(s)
➢ check l2df – brown pie chart – problem with L3 SBC readout

➢ Action:
➢ If the rest of system behave normally,

it is likely a problem with SBC. You
probably need assistance from the L2
(or L3) expert.
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L2df - downloaded zero_bias trigger list

Miroslav Kopál, DØ-DAQ, November 2, 2004



28

L2df - loading a trigger

Miroslav Kopál, DØ-DAQ, November 2, 2004



29

L2df - global physics run

Miroslav Kopál, DØ-DAQ, November 2, 2004
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L2df - l2gbl is crashed ...

Miroslav Kopál, DØ-DAQ, November 2, 2004
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L2 Operations – L2 expert vs. DAQ shifter

What are the duties of L2 experts?
➢ diagnose and fix L2
➢ apply L2 hammers - medium and large
➢ we often help to diagnose DAQ problems and 

determine whether it is a problem with L2, or not. 
Certainly, we will try to help.

How to contact L2 experts?
➢ DØ building pager: x4674
➢ primary pager: (630) 266-0744
➢ or (last resort) secondary pager: (630) 266-0750

Miroslav Kopál, DØ-DAQ, November 2, 2004
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L2 Operations - resources

Where to find L2 documentation?
It is available from L2 web pages:

General L2 web page:
www.pa.msu.edu/hep/d0/l2

L2 online web page:
www-d0online.fnal.gov/www/groups/trigger/l2/online

L2 DAQ web page:
www-d0online.fnal.gov/www/groups/trigger/l2/online/daq_shifter/index.html

L2 expert web page:
www-d0online.fnal.gov/www/groups/trigger/l2/online/expert/index.html

Miroslav Kopál, DØ-DAQ, November 2, 2004
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Our first L2 βeta

Miroslav Kopál, DØ-DAQ, November 2, 2004


