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Intr o

The d0trigsim package produces a combined
L1/L2/L3 executable capable of running on Data or
MC inputs.

Executable Managers: Dugan O’Neil and Angela
Bellavance. Thanks Serban!

Certification: Josh Dyer
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Goals

Some Goals:
Evaluate trigger efficiencies and rejection on
MC and data samples for triggers before they
are run online
Test and debug online trigger software before it
goes online
Verify performance of trigger algorithms and
calculate efficiencies after the fact
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Documentation

Homepage: http://www-
d0.fnal.gov/computing/trigsim/trigsim.html

Contains cookbook instructions, status of each
release, talks, trigger lists docs, etc.

Mailing list: d0trigsim-users@fnal.gov, archived at
http://listserv.fnal.gov/archives/d0trigsim-
users.html
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Documentation-2
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Documentation-3
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Documentation-4

August 30, 2002 – p.8/27



BasicDesign

Simulate L1 Trigger Hardware

Wrapper L2 and L3 online code for offline use

Configure using lists from trigger db

Seamless switch between data and MC inputs

Output trigger objects as well as bit-masks

All output formats identical to online
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Inputs and Configuration

d0trigsim requires two inputs:
1. data or MC file
2. trigger list

Input data or MC file must contain Raw Data
Chunk (RDC). Examples

MC file from farms which has been D0Simmed
Any raw data file (reco files too if keep RDC)
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Configuration (Trigger Lists)

d0trigsim uses three types of configuration files
1. rcps
2. calibration/equation files
3. a trigger list

rcps and calib files should be fine with sensible
defaults. Trigger list is more tricky.

We want a default list which exercises all certified
or nearly certified filters and tools. Physics group
input welcome but not essential in first instance.
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Configuration (Trigger Lists) -2

Trigger lists should come from the database.
Please pester our triggermeisters for new lists.
Users cannot enter lists.

To extract an existing list from the DB use
instructions on d0trigsim page.

Pass trigger lists (XML) by passing them on the
commandline:

runD0TrigSim -filelist=blah.txt -format=mc -trglst=mylist.xml

This causes COORSIM to be run on the XML file
and the outputted *.sim files are used to configure
D0TrigSim.
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Configuration (Trigger Lists) -3

COORSIM turns XML into a set of “sim” files

level1.sim - configures L1Cal and L1Frm
epics.sim - configures L1FT and L1Muon
level2.sim - configures L2
level3.sim - configures L3

Once you have used COOR to generate *.sim
config files you may simply keep reusing them.
Create “trigsim” subdir and copy them in there and
D0TrigSim will find them.
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Outputs

Two outputs of trigsim:
1. EVPACK file containing RDC + L3 chunk
2. ROOT file for analysis

L1/L2 simulation inserts crates and modules into
RDC to be used by L3 and written out

Analysis is done by either looking at ntuple output
of trigsim directly or by processing EVPACK file
output through d0_analyze and looking at ntuple.
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D0TrigSim on MC

setup D0RunII p12.02.00
setup d0tools -t
runD0TrigSim -filelist=myfiles.txt

-format=mc

Planned to be run as part of standard MC chain
when p12 goes to offsite farms. Will be able to
“analyze” DST or re-trigsim raw output. Requires
default triggerlist.
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D0TrigSim on Data

Instructions for running aren’t that different:

setup D0RunII p12.02.00
setup d0tools -t
runD0TrigSim -filelist=myfiles.txt

-format=data

However, everyone wants to run on RECENT data.
trigsim falls behind and users get frustrated. If only
we would stop improving the trigger system....

Switches L1 to “pass-through”
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AnalyzeWithout Sim on Data

Analyze packages for all three levels of the trigger
run on Raw data or MC inputs.

d0_analyze runs on FNAL production farm. Output
ntuple contains branches from reco and trigger
info from each of the 3 levels.

In d0trigsim you can mix analyze and Sim. eg. run
D0TrigSim with L1/L2 analyze-only and L3 sim.
Editing D0TrigSim top level rcp can completely
change behaviour.
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Curr ent Status

in p11, MC with default trigger list certified since
p11.08. See certification webpage. Just starting to
do certification for multiple lists (including online
lists). Should also add certification on data.

p11.10.01 running online in L2 and L3 right now

Offline p11 does not handle new data (new L1Cal
pedestals, gains, etc.) well without some work on
part of user.

p12.02.00 does handle data correctly

P12.02.00 certification plots are available. Want to
move online L2 and online L3 to p12 as soon as
possible. August 30, 2002 – p.18/27



DetailedStatus

L2 and L3 are the same in d0trigsim as
online...only better...

L1Cal: (J. Kalk) Fully caught up on eta range,
pedestal, gain changes. Does a good job
reproducing rate seen online (see studies by J.
Kalk). Work for p13: simulate proms, improve
noise, etc.

L1FT: (V. Jain) now running on data in test release
and p12!! Keeping pace well with hardware.
Please give it a try!

August 30, 2002 – p.19/27



DetailedStatus

L1Muo: Running well and doing a good job of
reproducing data for a long time now (K. Johns
and R. McCroskey).

Working on making trigger algorithms rcp-driven
Currently studying data vs. simulation results
for cf10, cf05, ef05 and ef10 logic
two problems with d0sim: need bit set when
within trigger timing window, pdt hits only even
or only odd (help from Fortner).
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Analysis fr om Physics Group

Lukas Phaf has recently done a study of e+jets
triggers for the top group. He uses d0trigsim on
MC for signal and data for background. Nice
writeup exists:
http://www-d0.fnal.gov/Run2Physics/top/d0_private/wg/triggers

....follow the e+jets link.

On data he used L2 objects from the online data
and simulated L3, obtained L2 and L3 rejections,
overlaps with selected other triggers.

August 30, 2002 – p.21/27



Analysis fr om Physics Group

� �
� �

��
���

�
��

��
��

	�

�

��
� 
�
�


��
��

��
�


��
� �

��
��

�� �
��

�
���

�� �
� �

��

�
��

�
��

��
 

! "
�

#

��
�


�� ��
��

�

��

� �
�

��
��

���
� �

$��
��

� 

� �

% &
��
��

���
' �

�
� �

� (
��

� )���
���

* �

��

��
� �

�
* �


�
��

� �
��

��
��


�
��

� 
�
�

��

��
�� �

�
��

��
$��

� �
	� �

���
���

* �

�

� 

�� ��

�� �
��

��
��

���
	�

��
� 


� �
� ��

� �
��

� ���
	�

��

� �

� ��

+,
+

-+
. 


/0 (
���

���
* �


��

��

��
���

� �� �
	�

��
�

��

�

��
� ��

��
��

�1
�

��

�

��
��

�
&�2

3 &�2
��

45 6� ���
��

7 �

�


�
��

� �
� �)

��
����


�
��

� 

� �

8
9

��� 

��


�
�


��
��

:
�
�

;� �

<

� �
)�� �

=
��

�

� �


�

�

� �
� �

� �)
��

����

�

�
��


�
�


��
��

� �
�$

���
�	

� ��
���

��
��

��
�

	�
��




��

� >���
�

�
� �

* 	
��

��
	�


�
8

9
��

�

�


��

�

��
� �

�	
�$

��
�� 


���

�

� �
��

��
���

.�
�3

�
* �� �

� �
?8

9 :0 (0 & =?@
� :2 (A =�

��
� �

� �
>���

��
��

8
9 


��
��

�	
�$

�
0 &

B� C (
��

�

��


�

�

� :
�
 =
�
��

� �
�	

�$
� A

B� C�D

�

� �
��

�
	�

� �

�

�

� �




� �

8
9

��
�


�

��


�
��

� �
��

�
� �


�
3 ��

���
$� (��


�
�

8
9 


��
��

�	
�$

�0
&

B� C
���

�
�� �

��
��

� 

��

��
�

��

�

�

�


��

�

��
� ��

+,
E

-E
. 


/2 (

��

��
��

��
�� �

� �
� �

��
�

�� �
�

	�
��

�
��


�
��

� ��
/2

� �
���

$�
��

� �
*

/0
���


��
��

��

�

��
� � (

	�

�


�
�

8
9

F G
��

�

�


��
F G�

/0
�� �

��
��

��

�

��
��

�
* �

�H
� :��

��
��

8
9

��
�

��
��

��

�


��
=(

��
� �

�
� �

$�
	� 


��
��

�$
��

)
��
��

��

�

��
��

��
�

8
9

	� 

� �

��




�
0�

� 

� �


��
��

��

�

��
�

� �
�

�

� �

��

0

B� C
8

9
F G�

��
�


�

��

	� 

� �

��




�
0�

� 

� �


��
��

��

�

��
�

� �
�

�

� �

��

2

B� C
�

��

F G�
��

�
/2

���
�� ����


�
* �

���
�

��
� )

�


�

* �


�

;�
� 
�
�

��
�� �

�
�
��

�
��

��
� �


��
��

��

�

��
� �

� �
�

��
� �

� 

� �

��
��

	� 

� �

��

�

8� �
�
�

�
* �

�� �

� �

:8
9 =

��
� 
�


�	

��


�
��

�
� �

� �
� �

��
�

��
I ��

��



��
)��

JK
LK

J
M

N
OP

QRS
TU

' �
� �

$�
� )��

��

�

��
� (
�

�
� ��

�� 	
��

�
�� 


� 

� �

� �
� ���


8�
��

����

�

��
��

� � (
��


�
� 


� �
<�

�� �� 	
��

��
� �


�
��

� ��
��

��
��

�

��

��
��

��

�

� �
� ���


� ��
�� 	

��
��

��
* 


� �
/2

�� �
�
�

���
��

�

�


��
F G��


�
��

� �
�
�

��
� �


�
��

�
*

��

�

��
� �

� �)
��

����

�

��
� 


� �

�

�
8

9 

��

�� �
�

��
�

8
9�

� �
�
�

��
��


�
��

� �
�
�

��
� �


�
�

��
* �

� 

� �

8
9

F GV ��
� 


� �

�

�

�� ��

��

�

��
� �

��
$�

��
�

	 )
�
��

�
* �

� 

� �


�



F GV ��
� 


� �

�

�

�� ��

��

�

��
� ��

���
��

��
� �

>���
�

* �
� 
�

��
�

	�
	�


�
��

F G
��

�
8

9�
� �

�
�
��

��

�

�
/2

�� �
�
�

��
��

JK
LK

L
WR

T
OP

QRS
TU

.��
��

��
�)

��
����


�
��

� 

� �

��
��


�
��

�
��

�
���

X
��

� 
�
� ��

�� 	
��

� �
� �

��
��

� (
��

�

�� �

� �
��

;�
��

��
�

/2

�
�

��
�

F G
��


�
�

/2

�


� �

�

��
�

*
��


�
�


�

��

��
��

�)
��

����

�

��
� 


� �
��

Y
�
��

� ��
���

��
��

� �
>���

�
* �

� 
�
��

�
��


�
�

� �
* 	

��
��

�
F G

��

�

�
/2


�
�
�

JK
LK

Z
[\

R]
^_

`
PR

T
aR

Rb
cL

R^
RS

T]
Ob

U
_b

d
cL

QRT
U

7 �
��

��
�

��

�

�
�� ����


�
*

��
�� (

���
/2

�� �
�
�

��
�


� �



����
��

�� 

���

F G� �
>���

�
* �

� 

���

�
�� �

�
����

��
�

/2

�


��

�

��
�

* �
F G�

+,
e

- e
. 


/ f (
�
��

���
���

��
��

��
* �


�
��

��

�

�
���

���
* �


��
� �

�$
���

�	�
��

. ����
(

/ f
�� �

�
�
��

�
��

� 
�
�
��

�

�

��

�

�
��

I ��
��


�
)�

JK
ZK

J
c Z

R^
RS

T]
Ob

U
/ f�� �

�
�
��

��

�

� 

��



���

� �
�

� �
��

��
��

� �
:&�<

=
�

�� ����


�
* :	�

��
�

��

�

��
� � =�

��
� �

��
;�

��

�

�
�� �

�
�
��

��
��


���
D�


�
�

� �
3 


�

� �(

��
� )���

� �
�� 


�
�

� g
��

&�2
A

��
��

� �

�

�
�3�

�
��


�
� �

��
��

��
��

�
��

��

�

��
;�

�

� �

�� �
�
�

��
�	


��

�

���
��

��
� �

>���
�

* �
� 
�

��
�

	�
	�


�
��


�
�

F G :��
� �

��
�


� �
��

*

0

August 30, 2002 – p.22/27



SampleAnalysis fr om Physics Group

hi
hi

j
k lm n

o npq rs t
hi

ujv
li nw t

h x
h xj

k lm ny npq zp t
h xu

jv
li n{ t

v|
}

o nw ny
~�

�
{

~� }
� ��|

� }�
| ��

�� n
~�

��
| }

pq rs
~�

� p
q zp

~� }
j

k�
� ~

���
��

�q
�� �

� n�|
}}

� }�
�

��
� ��

� ��|
��

}�
�|

~ �}
��

h xj
k

��
�}��

�
�~

��
�� �� }

�q
��

�|
��

}�
�|

~ �}�
� ��

�
�� n�|

}�
���

��
��

��� ��
~� }

� �}
��

� �
| }

��
��

|
��

j
km n

j
ki

~�
�

j
k x�

� �
�p� pz n

� �
�p� pr n

� �
�p� psq

hm
~�

�
hi

���
�� �

��
~�

~�
}��

�� �
�}

�
�� ~

� �}
��

�� �
�

i��
n

�}
�~

� �}
�|

~�
� �

�|
~�

� �
~ 

~��
~��

}�
�

�|
}

�}�
}��

��
| ~

� �
�~

� }q

¡¢
£

¤¥
¦¥§

¨©
ª«

¬
­«

®
¯ ­

¨¥
¬

v|
}�

���
��

��
��~

�� }
�|

��
��

| }
���

��
}�

� } �}��
� �

� �
~�

��
~�}

� l~�
��

��
~�

�~
�� �

� ��
� °�

� �
�� �

���
xp

j xp tn
�~�

�� � ~
�}

��
� �

°�
}~�

�~
�~

�� �m
±p

±r
±q

v|
}

hm
� ~

�}
~�

�|
� �

�� °��
���

� �� �
±p

²³q

hi
hi

� } �q
hi

� ~
�}

l²³ t
h x

h x� } �q
h x� ~

�}
l²³ t

hi
j

k lm ns thi
ujv

lm nr t
mq x

� ±
´

mq p
� ±

hi
j

k lm nr thi
ujv

li nr t
mq µ

xs
h xj

k lm nm s th xu
jv

li nm s t
xq p

mi
hi

j
k lm nm p thi

ujv
li nm p t

iqm
i z

h xj
k lm nm s th xu

jv
li nm s t

iq µ
mm

hi
j

k lm nm p thi
ujv

li nm p t
iqm

i z
h xj

k lm nm s th xu
jv

li ni p t
xq x

z
hi

j
k lm nm p thi

ujv
li nm p t

iqm
i z

h xj
k lm ni p th xu

jv
li ni p t

±q�
s

hi
j

k lm nm p thi
ujv

li nm p t
iqm

i z
h xj

k lm nm s n�|
th xu

jv
li nm s t

±q ±
�

¡¢
¶

·¸
¥¯

¹ ­
º

»©
¨¼

ª¨
¼ ¥

¯
¨¯

© ½½
¥¯

¬
v|

}�
�� ��

}�
� ~

�}
�

�~�
�� � ~

�}
�

~�
� 

}
~� }

}¾
��� ��  

}
� ~

�}
�q

v|
}�

� �
� }

~�}
��

� ~
�}

�|
~�

��
° }

�
�� �

°
��

��� ���
��|

}�}
���

��
}� �

°� �| �
�}

°� �|
�

° ~�
� }

� n
�}

�~
� �}

�|
}�

}
��

� � �
�}

� 
}��

~ �
�� �

| l}¾�
���

� � t
���

��
}� �

q
v|

}�
}� �

� n
�}

�~�
�� � ~

�}
��

| }
� 

}��
~ ���

hm
¿j

k lm nm p t¿u
v li ns t

hi
hi

j
k lm nm p npq rs t

hi
ujv

li nm p t
h x

h xj
k lm nm s npq zp t

h xu
jv

li nm s t
l�� �

|
h xj

k
�� �

|
~�

�� �
| �

� ��
| �

�}�
�|

~ �} t
�� �

| �
�|

}�
���

��
}� �

q
sr

À��
} 

}�
��

�|
~�

�~��
�|

� �
���

��
}�

o�v
² ÁÂ

v �
| �

�}�
�|

~ �}
��

� � �
| ~

 }
~� �

� �~��
}�

¿j
k lm nm s t

h xj
k lm nm s npq zp tq

±p
À��

} 
}�

��
�|

~�
�~��

�|
� �

���
��

}�
o�v

² �
| �

�}�
�|

~ �}
��

� � �
~� �

� �~��
¿j

k lm nm p t
h xj

k lm ni p npq zp n�|
tq

¡¢
¡

Ã
Ä §

© ¥
« §

© ¥
¬

v|
}�

���
��

��
��~

�� }
�|

��
�|

}�
��

~�
���

��
}�

}Å
�� }

� ��
}�

� ��
�|

}
��

� }�
}�

��
� �� ~�

�q

hi
h x

ÆÇ Æ l��
� t

��
| ~

�q
i �

�i
o ��� �� �

�
hi

j
k lm nr thi

ujv
li nr t

h xj
k lm nm s th xu

jv
li nm s t

rmq s
À

µsq µ
À

µmq z
À

µxq x
À

hi
j

k lm nm p thi
ujv

li nm p t
h xj

k lm nm s th xu
jv

li nm s t
rmq�

À
µsq s

À
µmq s

À
µxq�

À
hi

j
k lm nm p thi

ujv
li nm p t

h xj
k lm nm s th xu

jv
li ni p t

rmq�
À

µ�q ±
À

µpq s
À

µiq x
À

hi
j

k lm nm p thi
ujv

li nm p t
h xj

k lm ni p th xu
jv

li ni p t
µ�q s

À
±rqi

À
±xqi

À
±µq p

À
hi

j
k lm nm p thi

ujv
li nm p t

h xj
k lm nm s n�|

th xu
jv

li nm s t
µsq p

À
µmqi

À
±rq x

À
±zq r

À
È ��

ÆÇ Æ n�|
}

hm n
hi

~�
�

h x}
Å ��

}�
�� }

�
~� }

��  
}�

��
�|

}�
~��

}
�}�

��
q

² }
� } n

hi
}Å

�� }
� �

�
° }

~�
�

�|
}

�}�
�}

� �
~ �}�

�
k ¿}

 }
� ��

�|
~�

| ~
 }

�~��
}�

hm
�|

~�
~� �

�
�~��

hiq
hi

���
��

}�
h x�

�� ��
}�

hm
}�q

hi
}�q

h x}
�q

hi
j

k lm nr thi
ujv

li nr t
h xj

k lm nm s th xu
jv

li nm s t
zrq r

À
zµqi

À
r�q z

À
hi

j
k lm nm p thi

ujv
li nm p t

h xj
k lm nm s th xu

jv
li nm s t

zrq r
À

z±q p
À

rsq z
À

hi
j

k lm nm p thi
ujv

li nm p t
h xj

k lm nm s th xu
jv

li ni p t
zrq r

À
z±q p

À
rsq z

À
hi

j
k lm nm p thi

ujv
li nm p t

h xj
k lm ni p th xu

jv
li ni p t

zrq r
À

z±q p
À

µrq ±
À

hi
j

k lm nm p thi
ujv

li nm p t
h xj

k lm nm s n�|
th xu

jv
li nm s t

zrq r
À

z±q p
À

µzqm
À

x

August 30, 2002 – p.23/27



ProblemSummary

Trigger simulator lags behind hardware. Hardware
is still changing rapidly.

Known bug: L3 on data cannot have
rdc_run_config_mgr also running. Run config
manager expert help welcome.

Certification has gotten much better lately (thanks
Josh Dyer!) still need to add data, multiple lists,
more automation, etc.
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ProblemSummary

Several issues with configuration:
Users cannot create their own lists
Get right version of COOR. Scott is on it.
Make sure L3 analyze branches are filled in
coordination with triglists. p12.03.00
Remove hand-editing L3 configurations in XML
or *.sim file. p13.
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Summary

Welcome Angela Bellavance!!!

p11 is running online in L2 and L3, p12 soon

p12.02.00 is now ready for users to beat-on

Watch for useability improvements, L2 tracking
and more in p13

Certification procedure, documentation,
bug-tracking are all improving

Issues running on recent data or recent online
trigger lists have been identified. d0trigsim and
COOR issues have resolutions planned for p13.
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